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Introduction

Suicide attempt in adolescence and young adulthood is an important public health problem, with rates ranging from 3.1% to 8.8% in community samples of youth aged 15-25 years [START_REF] Cha | Annual Research Review : Suicide among youth -epidemiology, (potential) etiology, and treatment[END_REF][START_REF] Nock | Suicide and suicidal behavior[END_REF][START_REF] Nock | Prevalence, correlates, and treatment of lifetime suicidal behavior among adolescents : Results from the National Comorbidity Survey Replication Adolescent Supplement[END_REF]Orri et al., 2020). Suicide attempt is associated with important health and social consequences, such as increased risk of suicide mortality (second leading cause of death in 15-24 year-olds), poor mental and physical health, and negative social outcomes [START_REF] Bostwick | Suicide Attempt as a Risk Factor for Completed Suicide : Even More Lethal Than We Knew[END_REF][START_REF] Goldman-Mellor | Suicide attempt in young people : A signal for long-term health care and social needs[END_REF][START_REF] Hawton | Self-harm in adolescence and future mental health[END_REF][START_REF] Reinherz | Adolescent suicidal ideation as predictive of psychopathology, suicidal behavior, and compromised functioning at age 30[END_REF]. Early identification of individuals at risk for suicidal behavior is critical in order to implement timely preventive interventions.

Despite risk factors such as exposure to violence [START_REF] Geoffroy | Childhood trajectories of peer victimization and prediction of mental health outcomes in midadolescence : A longitudinal population-based study[END_REF][START_REF] Geoffroy | Associations Between Peer Victimization and Suicidal Ideation and Suicide Attempt During Adolescence : Results From a Prospective Population-Based Birth Cohort[END_REF][START_REF] Geoffroy | Trajectories of suicide attempts from early adolescence to emerging adulthood : Prospective 11-year follow-up of a Canadian cohort[END_REF], drug abuse [START_REF] Gobbi | Association of Cannabis Use in Adolescence and Risk of Depression, Anxiety, and Suicidality in Young Adulthood : A Systematic Review and Meta-analysis[END_REF], and psychopathology (Arsenault-Lapierre, Kim, [START_REF] Arsenault-Lapierre | Psychiatric diagnoses in 3275 suicides : A meta-analysis[END_REF][START_REF] Orri | Association of Childhood Irritability and Depressive/Anxious Mood Profiles With Adolescent Suicidal Ideation and Attempts[END_REF][START_REF] Orri | Association between irritability and suicide-related outcomes across the life-course. Systematic review of both community and clinical studies[END_REF]Orri et al., 2020;[START_REF] Turecki | Dissecting the suicide phenotype : The role of impulsive-aggressive behaviours[END_REF] being important proximal predictors of adolescent suicidal behaviors, past studies including a recent meta-analysis suggested that exposure to adversities during the perinatal period may also substantially contribute to increased susceptibility to suicidal behavior later in life [START_REF] Geoffroy | Prenatal and childhood antecedents of suicide : 50-year follow-up of the 1958 British Birth Cohort study[END_REF][START_REF] O'donnell | Fetal Origins of Mental Health : The Developmental Origins of Health and Disease Hypothesis[END_REF][START_REF] Orri | In-utero and perinatal influences on suicide risk : A systematic review and meta-analysis[END_REF][START_REF] Turecki | Suicide and suicidal behaviour[END_REF]. For example, evidence showed that perinatal factors such as poor fetal growth (e.g., low birth weight), adverse socioeconomic environment (e.g., low socioeconomic status), family characteristics (e.g., nonintact family), and exposure to alcohol/drugs during pregnancy are associated with suicide risk in both adolescence and adulthood [START_REF] Cnattingius | Maternal smoking during pregnancy and risks of suicidal acts in young offspring[END_REF][START_REF] D'onofrio | Preterm birth and mortality and morbidity : A population-based quasi-experimental study[END_REF][START_REF] D'onofrio | Paternal age at childbearing and offspring psychiatric and academic morbidity[END_REF][START_REF] Geoffroy | Prenatal and childhood antecedents of suicide : 50-year follow-up of the 1958 British Birth Cohort study[END_REF][START_REF] Mittendorfer-Rutz | Restricted fetal growth and adverse maternal psychosocial and socioeconomic conditions as risk factors for suicidal behaviour of offspring : A cohort study[END_REF][START_REF] Orri | In-utero and perinatal influences on suicide risk : A systematic review and meta-analysis[END_REF]. Documenting the association between such perinatal factors and suicide attempt may help with the early identification of children more at risk of suicide later in life [START_REF] Aizer | The intergenerational transmission of inequality : Maternal disadvantage and health at birth[END_REF][START_REF] Gunnell | A Population Health Perspective on Suicide Research and Prevention[END_REF].

Current knowledge of associations between perinatal factors and suicide-related outcomes has several gaps. First, previous studies showing associations between perinatal adversity and suicide risk have focused on one or few factors [START_REF] Orri | In-utero and perinatal influences on suicide risk : A systematic review and meta-analysis[END_REF], and a comprehensive study assessing a range of fetal, psychosocial, obstetric, and parental health factors is lacking. Second, previous studies have not considered the co-occurrence of such perinatal factors within the same individual. For example, low birth weight is more common in infants from impoverished backgrounds, mothers who smoked during pregnancy, suffer from depression [START_REF] Grote | A meta-analysis of depression during pregnancy and the risk of preterm birth, low birth weight, and intrauterine growth restriction[END_REF] and have low education [START_REF] Aizer | The intergenerational transmission of inequality : Maternal disadvantage and health at birth[END_REF][START_REF] Parker | Associations between measures of socioeconomic status and low birth weight, small for gestational age, and premature delivery in the United States[END_REF]. By relying on statistical models such as multiple regression, previous studies documented independent associations of a limited range of perinatal factors with suicidal behavior (e.g., the effect of birth weight on suicidal behavior as if all mothers have equal levels of depression, education, smoking [START_REF] D'onofrio | Preterm birth and mortality and morbidity : A population-based quasi-experimental study[END_REF][START_REF] D'onofrio | Paternal age at childbearing and offspring psychiatric and academic morbidity[END_REF][START_REF] Mittendorfer-Rutz | Restricted fetal growth and adverse maternal psychosocial and socioeconomic conditions as risk factors for suicidal behaviour of offspring : A cohort study[END_REF]), but did not capture the cooccurrence of multiple risk factors among the same individual (e.g., accounting for the fact that mothers having low birth weight children are also more likely to experience depression, low education, and to smoke). Third, perinatal factors are also associated with later emotional (e.g., depression [START_REF] Gale | Birth weight and later risk of depression in a national birth cohort[END_REF])), behavioral (e.g., hyperactivity-impulsivity [START_REF] Class | Fetal growth and psychiatric and socioeconomic problems : Population-based sibling comparison[END_REF][START_REF] Lim | The role of birth weight on the causal pathway to child and adolescent ADHD symptomatology : A population-based twin differences longitudinal design[END_REF], and conduct problems [START_REF] Mathewson | Mental health of extremely low birth weight survivors : A systematic review and meta-analysis[END_REF]), interpersonal (e.g., peer victimization), and cognitive problems [START_REF] Flensborg-Madsen | Birth Weight and Intelligence in Young Adulthood and Midlife[END_REF]. As these problems are also independent risk factors for suicidal behaviors [START_REF] Geoffroy | Associations Between Peer Victimization and Suicidal Ideation and Suicide Attempt During Adolescence : Results From a Prospective Population-Based Birth Cohort[END_REF][START_REF] Richard-Devantoy | Childhood cognitive skill trajectories and suicide by mid-adulthood : An investigation of the 1958 British Birth Cohort[END_REF][START_REF] Turecki | Suicide and suicidal behaviour[END_REF], the association between perinatal adversity and suicidal behavior reported in previous studies is likely to be explained, at least partially, by such factors [START_REF] Orri | In-utero and perinatal influences on suicide risk : A systematic review and meta-analysis[END_REF]. Therefore, studies are needed to clarify whether the association of perinatal factors with suicidal behavior is mediated by more proximal childhood factors.

This study aimed to 1) identify clusters of children presenting distinct risk profiles of perinatal adversity (including fetal, obstetric, psychosocial, parental mental health problems and substance use); 2) test the association between identified perinatal adversity profiles and suicide attempt by early adulthood; 3) determine if perinatal adversity profiles are independently associated with suicide attempt, or whether the association is explained by childhood emotional, behavioral, interpersonal, and cognitive problems that are a consequence of perinatal adversity.

We utilized data from 2 independent birth cohorts to provide replication of our findings.

Methods

Participants and data

Data were from the Québec Longitudinal Study of Child Development (QLSCD) in Québec, Canada, and the Avon Longitudinal Study of Parents and Children (ALSPAC) in the UK. QLSCD (which is conducted by the Institut de la statistique du Québec, ISQ) is an ongoing birth cohort initially including 2120 singletons born in 1997/98 to mothers living in the Canadian Province of Québec (http://www.jesuisjeserai.stat.gouv.qc.ca/default_an.htm). Participants were selected from birth registers following a random procedure based on living areas and birth rates. The target population represents 94.5% of the Québec population of singleton births, including all ranges of socioeconomic status. Families were included if pregnancy lasted 24-42 weeks and if the mother could speak French or English. The QLSCD protocol was approved by the ISQ and the St-Justine Hospital Research Centre ethics committees, and informed consent was obtained at each assessment. ALSPAC is an ongoing birth cohort: pregnant women resident in Avon, UK, with expected dates of delivery 1st April 1991 to 31st December 1992 were invited to participate. The cohort initially included 14,062 live births and 13,988 children who were alive at 1 year of age. More were added in a later data collection, for a total of 15,589 live births (14,901 children alive at one year of age) [START_REF] Boyd | Cohort Profile : The 'children of the 90s'--the index offspring of the Avon Longitudinal Study of Parents and Children[END_REF][START_REF] Fraser | Cohort Profile : The Avon Longitudinal Study of Parents and Children: ALSPAC mothers cohort[END_REF][START_REF] Northstone | The Avon Longitudinal Study of Parents and Children (ALSPAC) : An update on the enrolled sample of index children in 2019[END_REF]. Ethical approval for the study was obtained from the ALSPAC Law and Ethics committee and local research ethics committees, and informed consent was obtained from participating families. Informed consent for the use of data collected via questionnaires and clinics was obtained from participants following the recommendations of the ALSPAC Ethics and Law Committee at the time. Please note that the study website contains details of all the data that is available through a fully searchable data dictionary and variable search tool (http://www.bristol.ac.uk/alspac/researchers/our-data/). One of each twin pair was excluded at random for the current analysis, and it should be noted that only a subsample of ALSPAC (n=8369) had data from obstetric records extracted due to funding restrictions (detail available from authors on request).

All participants were followed-up until early adulthood (i.e., 20 years for QLSCD and 21 years for ALSPAC) with repeated assessments from parents/teachers/self-reports and linkage with hospital records.

We included 1623 participants from QLSCD (845, 52.1% females; representing 77% of the original sample) and 5765 participants from ALSPAC (3356, 58.2% females; representing 41% of the original sample) with information on suicide attempt. Included participants differed from non-included on some characteristics, such as being more likely to be female, and having parents with higher socioeconomic status (see Table S1). To reduce the influence of differential attrition on our analyses, we used inverse probability weighting, in which weights represent the probability of inclusion in the sample estimated from characteristics independently predicting missingness.

Missing data on prenatal and perinatal variables (Table S1) were handled using Full Information Maximum Likelihood.

Suicide attempt by early adulthood

Suicide attempt (i.e., self-harm with intent to die) was assessed via self-report questions at 13, 15, 17 and 20 years in QLSCD and at 16 and 21 years in ALSPAC. In QLSCD, adolescents endorsing serious thought of attempting suicide were asked: "in the past 12 months: how many times did you attempt suicide?" (0 vs ≥1). At age 20, lifetime suicide attempt was also assessed through the questions: "Did you ever go to the emergency department for a suicide attempt", and "Have you ever been hospitalized for a suicide attempt". In ALSPAC, adolescents reporting self-harm, i.e., positive answer to the question: "Have you ever hurt yourself on purpose in any way (e.g., by taking an overdose of pills or by cutting yourself)?" were asked: "On any of the occasions when you have hurt yourself on purpose, have you ever seriously wanted to kill yourself?", and "wanted to die" to assess intentionality. In both cohorts, if a participant endorsed any of the suicide attempt questions or manifested intent to die at any time point, they were coded as positive for our outcome.

Perinatal adversity

We assessed 32 perinatal adversity factors, including adversities related to fetal growth, socioeconomic status, exposure to substances during pregnancy, and exposure to parental mental health problems. These variables are detailed in Table 1.

Mediators

In both cohorts, we used teacher ratings of emotional and behavioral problems, self-reports of peer victimization, and standardized assessments of cognitive skills. Emotional (i.e., anxiety/depressive symptoms) and behavioral (i.e., conduct and hyperactive-impulsive) problems were assessed with the Social Behavior Questionnaire [START_REF] Murray | Can the Social Behavior Questionnaire Help Meet the Need for Dimensional, Transdiagnostic Measures of Childhood and Adolescent Psychopathology[END_REF] in QLSCD at ages 6, 7, 8, 10, and 12, and with the Strengths and Difficulties Questionnaire [START_REF] Goodman | The Strengths and Difficulties Questionnaire : A Research Note[END_REF] in ALSPAC at ages 7/8, and 10/11. Peer victimization was assessed with a modified version of the Self-report victimization scale [START_REF] Ladd | Identifying victims of peer aggression from early to middle childhood : Analysis of cross-informant data for concordance, estimation of relational adjustment, prevalence of victimization, and characteristics of identified victims[END_REF] in QLSCD at ages 6, 7, 8, 10, and 12, and with a modified version of the Bullying and Friendship Interview Schedule [START_REF] Wolke | The association between direct and relational bullying and behaviour problems among primary school children[END_REF] in ALSPAC at ages 8 and 10. Cognitive skills (i.e., verbal intelligence) were measured using the Peabody Picture Vocabulary Test [START_REF] Dunn | EVIP: échelle de vocabulaire en images Peabody[END_REF] in QLSCD at age 4, 7, and 10, and with the Wechsler Preschool & Primary Scale of Intelligence and the Wechsler Intelligence Scale for Children [START_REF] Wechsler | Wechsler Intelligence Scale for Children[END_REF] in ALSPAC at ages 4 and 8, respectively. Each measure was averaged across the available data points. We provided details on each measure in Table S2.

Statistical analysis

Analyses were conducted in QLSCD, and subsequently replicated in ASLPAC. Models were estimated using Mplus version 7.3 and 8 (Muthén & Muthén, 1998-2017) with Maximum Likelihood and robust (Huber-White) standard errors.

Descriptive statistics and associations. Prevalence of each perinatal adversity was estimated for each cohort. Then, we described the association between each perinatal adversity and suicide attempt from sex-adjusted binary logistic regression. This was estimated in both cohorts separately, then estimates were pooled using inverse-variance weighted meta-analysis.

Identifying perinatal adversity profiles. We used Latent Class Analysis to identify homogeneous groups of children having distinct patterns of exposure to the 32 perinatal adversity factors [START_REF] Lanza | Latent Class Analysis : An Alternative Perspective on Subgroup Analysis in Prevention and Treatment[END_REF][START_REF] Orri | Identifying affective personality profiles : A latent profile analysis of the Affective Neuroscience Personality Scales[END_REF].

Latent Class Analysis models with 1 to 6 latent classes were sequentially fitted, and the optimal number of classes was chosen considering established fit indices (Bayesian Information Criterion, Vuong-Lo-Mendel-Rubin Likelihood Ratio Test), the proportion of participants in each class, and the interpretability of the model. Entropy, indicating the accuracy with which models classify individuals into their most likely class (range 0-1, higher values indicating better classification accuracy) was also considered. After the selection of the best model in each sample, individuals were assigned to a latent class according to their highest posterior probability.

Association of perinatal adversity profiles with suicide attempt. We used binary logistic regression (adjusted for sex) to estimate the association between the identified perinatal adversity profiles and later suicide attempt (total effect).

No sex-by-profile interaction was found.

Mediation analysis. We conducted mediation analysis in Mplus using the product of coefficients method for the perinatal profiles showing evidence of total association with suicide attempt. We calculated the indirect (i.e., association between perinatal adversity profiles and suicide attempt through mediators) and direct effects (i.e., association between perinatal adversity profiles and suicide attempt independent from -not explained by-the mediators). Additionally, we calculated the proportion of the association that was mediated using the ratio between indirect and total effects. Models with all mediators entered simultaneously and models with each individual mediator were estimated.

Estimating pooled effect sizes. For all models, associations were estimated for each cohort, then the estimates were pooled using inverse-variance weighted meta-analysis.

Results

Prevalence of suicide attempt

The prevalence of suicide attempt was similar in both QLSCD (134 of 1623, 8.3%) and ALSPAC (484 of 5765, 8.4%). In both cohorts, girls were more likely to report suicide attempt than boys (QLSCD: girls, n=91 of 845, 10.8%; boys, n=43 of 778, 5.5%; P<0.001; ALSPAC: girls, n=383 of 3356, 11.4%; boys, n=101 of 2406, 4.2%; P<0.001).

Prevalence of perinatal adversities and association with suicide attempt

Most perinatal adversities were similarly prevalent in the two cohorts, with several exceptions (e.g., short birth length, long hospitalization; see Table 2). Associations of each perinatal adversity with suicide attempt are reported in Table 2. Evidence of association with suicide attempt was found for low birth weight (OR, 1.52;95%CI,, low socioeconomic status (OR, 1.64; 95%CI, 1.29-2.08), nonintact family (OR, 1.93;95%CI,, low maternal age (OR,1.87;95%CI,, exposure to smoking during pregnancy (OR,1.94;95%CI,, maternal depression (OR, 1.64; 95%CI, 1.27-2.12) and anxiety (OR, 1.64; 95%CI, 1.27-2.12), and paternal antisocial behavior (OR,1.93;95%CI,) when estimates from both cohorts were pooled.

Perinatal adversity profiles

We identified the following perinatal profiles (Figure 1): Poor fetal growth (n=75, 4.6% in QLSCD; n=298, 5.2% in ALSPAC), including children with the highest probabilities of showing fetal growth adversity, but also showing high probability of other adversity such as birth/delivery adversity, psychosocial adversity and to be exposed to maternal smoking in pregnancy, and having mothers showing depression; Socioeconomic adversity (n=351, 21.6% in QLSCD; n=946, 16.5% in ALSPAC), including children with the highest probabilities of being born in a socioeconomically disadvantaged milieu, exposures to smoking, drugs, alcohol, and medications during pregnancy, and, in QLSCD only, parents with antisocial behaviors and high depressive symptoms; Delivery complications (n=397, 24.5% in QLSCD; n=591, 16.6% in ALSPAC), including children born with caesarean section and having longer neonatal hospitalization; Parental mental health problems (n=448, 7.8% in ALSPAC only), including children with parents having high rates of anxiety and depressive symptoms. The remaining children were part of the No perinatal risk profile (n=801, 49.5% in QLSCD; n=3091, 53.9% in ALSPAC), including children with average probability of all perinatal adversity factors. Difference in the prevalence of the 32 perinatal adversities in each profile compared to the reference profile (i.e., No perinatal risk) is reported in Figure 2. The proportion of girls and boys within the identified profiles was similar in QLSCD (P=0.877) but varied in ALSPAC (P<0.001) with a somewhat higher proportion of boys in the delivery complications profile than other profiles (47% vs ≤42% for other profiles).

Association of perinatal adversity profiles with suicide attempt

Prevalence of suicide attempt by profile, in QLSCD and ALSPAC respectively, was 14.9% (11 of 74) and 11.1% (33 of 298) in the Poor fetal growth profile, 10.5% (37 of 351) and 10.2% (96 of 946) in the Socioeconomic adversity profile, 7.6% (30 of 397) and 6.5% (62 of 951) in the Delivery complications profile, 12.5% (56 of 448) in the Parental mental health problems profile, and 7.0% (56 of 801) and 7.7% (237 of 3091) in the No perinatal risk profile (Figure S1). 

Sex-adjusted logistic regression showed that children in the

Direct and indirect association between perinatal adversity profiles and suicide attempt

Mediation analysis investigated the proportion of increased risk of attempting suicide for children in the Poor fetal growth, Socioeconomic adversity, and Parental mental health problems profiles that were explained by our putative mediators. For the Poor fetal growth profile, we found that the putative mediators explained 15.0% of the association (13.7% in QLSCD and 19.6% in ALSPAC), with a pooled OR for the indirect effect of 1.10 (95%CI, 1.04-1.16; see Table 3 for cohort-specific and mediator-specific direct and indirect effects). Similar results were observed for the Parental mental health problems profiles, with mediators explaining 13.6% of the association (indirect effect OR, 1.08; 95%CI, 1.03-1.13). However, for the Socioeconomic adversity profile, the investigated mediators explained a larger portion of association (39.9% in pooled analysis, 37.1% in each cohort), with an OR for the indirect effect of 1.15; 95%CI, 1.03-1.28. Results were consistent for each mediator analyzed singularly, with hyperactivity/impulsivity appearing as the key mediator in all analyses.

Discussion

To our knowledge, this is the first study identifying distinct profiles of exposure to a range of perinatal adversities and elucidating pathways leading to suicide attempt by early adulthood. Using 2 large independent population samples, we identified 5 profiles of perinatal adversity, which were similar in the 2 samples in terms of nature of adversity, population prevalence, and association with suicide attempt. The similarity of findings in the 2 cohorts, coming from 2 different continents, gives confidence that findings were not sample specific. However, despite the aforementioned similarity, we also found some differences, most of which related to delivery complications rates. For example, prevalence of long hospitalization was higher in ALSPAC compared to QLSCD for each profile (especially in the Delivery complication and Socioeconomic adversity profiles). This may be related to differences in the healthcare system and medical protocols, as well as to measurement differences and the differential extraction of obstetric data for a selected subsample of mothers in ALSPAC. A profile clustering children exposed to parental mental health problems was identified only in ALSPAC. In this cohort, the larger sample size [START_REF] Nylund | Deciding on the Number of Classes in Latent Class Analysis and Growth Mixture Modeling : A Monte Carlo Simulation Study[END_REF], the presence of parental anxiety measures (not assessed in QLSCD), and the assessment of maternal depression closer in time with childbirth compared to QLSCD (postnatal depression prevalence declines sharply over time) [START_REF] Vliegen | The course of postpartum depression : A review of longitudinal studies[END_REF]) may explain why this profile was not identified in QLSCD.

Our profiles were mainly characterized by high rates of a specific group of perinatal adversities (e.g., fetal growth adversities for children in the Poor fetal growth profile). However, some profiles also presented higher rates of adversities pertaining to other adversity groups, compared with the No perinatal risk profile. For example, children in the Poor fetal growth profile also had higher rates of long hospitalization and birth induction (although lower than for children in the Delivery complications profile), low parental education and SES (although lower than for children in the Socioeconomic adversity profile), and maternal smoking in pregnancy (similar to children in the Socioeconomic adversity profile). This finding indicates that perinatal adversities tend to cluster not only within each group (e.g., several fetal adversities cluster together) but also across groups (e.g., fetal and psychosocial adversities cluster together), as previous studies suggested [START_REF] Aizer | The intergenerational transmission of inequality : Maternal disadvantage and health at birth[END_REF][START_REF] Grote | A meta-analysis of depression during pregnancy and the risk of preterm birth, low birth weight, and intrauterine growth restriction[END_REF][START_REF] Parker | Associations between measures of socioeconomic status and low birth weight, small for gestational age, and premature delivery in the United States[END_REF].

We found increased risk of suicide attempt for children who had poor fetal growth. This finding is in line with a previous meta-analysis [START_REF] Orri | In-utero and perinatal influences on suicide risk : A systematic review and meta-analysis[END_REF] showing higher risk of suicide, suicide attempt, and suicidal ideation among children with low birth weight. However, while this meta-analysis did not find associations for other factors such as prematurity, premature children were overrepresented in our Poor fetal growth profile. This finding, which originates from the utilization of a person-centered approach (i.e., LCA) as opposed to a variable-centered approach (i.e., regression), indicates that a given factor may not be a risk factor in the population as a whole, but can be so for a specific subgroup of children presenting with a cluster of adversities (e.g., low birth weight, prematurity, as well as socioeconomic adversities and exposure to smoking in pregnancy). This is especially evident for delivery complication adversities: caesarean section, which have similar prevalence in the Poor fetal growth and Delivery complications profiles, may be a marker of suicide risk only for children presenting with all associated adversities characterizing the Poor fetal growth profile. This finding calls for a multidisciplinary approach in the assessment of perinatal risk factors, in which information from multiple domains (obstetric, psychopathology, early fetal growth, socioeconomic) needs to be considered jointly to estimate the individual risk of later suicide attempt.

In line with previous studies showing negative effects of deprived socioeconomic environments on mental health and suicide risk [START_REF] Orri | In-utero and perinatal influences on suicide risk : A systematic review and meta-analysis[END_REF][START_REF] Poulton | Association between children's experience of socioeconomic disadvantage and adult health : A life-course study[END_REF], we found that children in the Socioeconomic adversity profile were at higher risk of suicide attempt. Individual socioeconomic adversities were also those who showed the most consistent associations across the 2 cohorts at the population level (i.e., not considering profiles). It is worth noting that maternal and paternal socioeconomic adversity were similarly overrepresented in this profile, in line with evidence on assortative mating [START_REF] Nordsletten | Patterns of Nonrandom Mating Within and Across 11 Major Psychiatric Disorders[END_REF].

This study also provides insights into mechanisms leading to increased suicide risk for children in the Poor fetal growth, Socioeconomic adversity and Parental mental health problems profiles, suggesting that different pathways are involved for children in different profiles. On the one hand, the increased suicide attempt risk of children exposed to psychosocial adversities was largely explained by childhood emotional, behavioral, interpersonal problems and lower cognitive skills. Prevention of these problems across childhood may be helpful in order to reduce suicide attempt in youth. On the other hand, those symptoms explained a small proportion of the increased suicide attempt risk of children exposed to fetal growth adversities and parental mental health problems. This suggests that, to improve suicide prevention for those children, it is critical to identify other mechanisms implicated in the pathways to suicide attempt. Biological understanding of the consequences of fetal growth problems on the brain [START_REF] Walhovd | Long-term influence of normal variation in neonatal characteristics on human brain development[END_REF] and the role of pre-existing vulnerability to psychopathology [START_REF] Nivard | Genetic Overlap Between Schizophrenia and Developmental Psychopathology : Longitudinal and Multivariate Polygenic Risk Prediction of Common Psychiatric Traits During Development[END_REF] is still poor, and research pointing in this direction may substantially contribute to better understand suicidal risk in those children.

Strengths and limitations

This study is based on large population-based cohorts with over 20 years of follow-up, allowing adequately powered analyses to study rare outcomes and exposures. Main findings have been replicated across the 2 independent samples, strengthening confidence in our conclusions. However, the following limitations should be noted. First, because of attrition, analyses were conducted on a subset of the initial representative samples. Although we used inverse probability weighting to account for the probability of missing at follow-up, caution should be used in generalizing our findings because unmeasured factors can still affect differential attrition. Second, both samples come from highincome western countries, therefore it is unknown if results will generalize to other populations. Third, despite the overall similarity in the measures of our perinatal factors across QLSCD and ALSPAC, important differences for some factors were present (e.g., maternal depression). Fourth, although we did not find any sex-interaction, our analyses might have not been powered enough to detect such differential associations for boys and girls. Fifth, although we investigated a wide range of perinatal factors, they are not an exhaustive list of all potential perinatal influences on suicide attempt. For example, inclusion of factors such as maternal nutrition, stressful life events, and exposure to specific drugs during pregnancy, exposure to traumatic events and violence (unmeasured in our study) may have helped us refining our latent classes. In the same way, it is important to acknowledge that other mediators that those investigated in this study may explain the observed associations, and future study should identify other potential pathways.

Conclusions and implication of the findings

Most research on the early risk factors for suicide focuses on the independent role of one (or few) factors. By using a comprehensive approach, this study showed that perinatal risk factors for suicide cluster in distinct profiles, which have specific associations with suicide attempt, as well as specific mediation pathways explaining these associations.

This suggests that early-life suicide prevention requires health care professionals to adopt a multidisciplinary approach targeting a constellation of factors from different domains (psychological, obstetric, socioeconomic) to effectively reduce later vulnerability to suicide. Furthermore, the way these factors cluster together also determined the pathways leading to suicide attempt. Therefore, while potential interventions focusing on reducing the risk of childhood behavioral, emotional, interpersonal, and cognitive problems may substantially reduce suicide attempt risk for children exposed to socioeconomic adversity, targeting such factors may be less effective for children exposed to poor fetal growth and parental mental health problems. This information may help targeting suicide prevention interventions.

Acknowledgements: This publication is the work of the authors and Drs Orri, Russell, Geoffroy, and Mars serve as guarantors for the contents of this paper. We are extremely grateful to all families who participated in the QLSCD, as well as all the professionals involved in the cohort project. We are extremely grateful to all the families who took part in this study, the midwives for their help in recruiting them, and the whole ALSPAC team, which includes interviewers, computer and laboratory technicians, clerical workers, research scientists, volunteers, managers, receptionists and nurses. 

Conflicts of Interest: None

Financial support :

 support This project is funded by a grant from the European Union's Horizon 2020 research and innovation program awarded to Dr Orri (#793396), the Medical Research Foundation, and by the Medical Research Council (Grant ref: MR/R004889/1) Pathways to self-harm: Biological mechanisms and genetic contribution PI: Becky Mars. The UK Medical Research Council and Wellcome (Grant ref: 217065/Z/19/Z) and the University of Bristol provide core support for ALSPAC. A comprehensive list of grants funding is available on the ALSPAC website (http://www.bristol.ac.uk/alspac/external/documents/grant-acknowledgements.pdf); this research was specifically funded by the Wellcome Trust (Grant ref: GR067797MA and 217065/Z/19/Z). The Québec Longitudinal Study of Child Development was supported by funding from the ministère de la Santé et des Services sociaux, le ministère de la Famille, le ministère de l'Éducation et de l'Enseignement supérieur, the Lucie and André Chagnon Foundation, the Institut de recherche Robert-Sauvé en santé et en sécurité du travail, the Research Centre of the Sainte-Justine University Hospital, the ministère du Travail, de l'Emploi et de la Solidarité sociale and the Institut de la statistique du Québec. Additional funding was received by the Fonds de Recherche du Québec -Santé (FRQS), the Fonds de Recherche du Québec -Société et Culture (FRQSC), the Social Science and Humanities Research Council of Canada (SSHRC), the Canadian Institutes of Health Research (CIHR). Dr Geoffroy hold a Canada Research Chair (Tier 2) and a Young Investigator Award from the American Foundation for Suicide Prevention. Drs Turecki and Boivin hold a Canada Research Chair (Tier 1). Dr Turecki holds a NARSAD Distinguished Investigator Award and is supported by grants from the CIHR (FDN148374 and EGM141899). Drs Boivin, Geoffroy and Turecki are supported by the FRQS through the Quebec Network on Suicide, Mood Disorders and Related Disorders. Dr Tremblay is funded by the SSHRC. BM and DG were supported by the NIHR Biomedical Research Centre at University Hospitals Bristol NHS Foundation Trust and the University of Bristol.Ethical standards:The authors assert that all procedures contributing to this work comply with the ethical standards of the relevant national and institutional committees on human experimentation and with the Helsinki Declaration of 1975, as revised in 2008.

Figure titles and legends Figure 1 .Figure 2 .

 legends12 Figure titles and legendsFigure 1. Perinatal profiles identified using latent class analysis in QLSCD a and ALSPAC

a

  Data were compiled from the final master file of the Québec Longitudinal Study of Child Development (1998-2018), ©Gouvernement du Québec, Institut de la statistique du Québec Number below 5 and associated proportion have been rounded at <5. This may contain zero.

Figure S1 .

 S1 Figure S1. Prevalence of suicide attempt by profile and sex in QLSCD a and ALSPAC

  Poor fetal growth profile were more likely to attempt suicide by early adulthood than children in the Low perinatal adversity profile, with pooled OR across QLSCD and ALSPAC of1.89; 95%CI, 95%CI, ALSPAC: 1.51; 95%CI,. Children in the Socioeconomic adversity (pooled OR, 1.42; 95%CI, 1.08-1.85; QLSCD: OR, 1.76; 95%CI, 1.10-2.81; ALSPAC: OR, 1.30; 95%CI, 1.01-1.67) and in the Parental mental health problems (ALSPAC only: OR, 1.74; 95%CI, 1.27-2.40) profiles also had increased risk of suicide attempt by early adulthood, compared with children in the No perinatal risk profile. Finally, children in the Delivery complications profile did not show increased risk of later suicide attempt (pooled: OR, 0.92, 0.71-1.86; QLSCD: 1.06, 0.64-1.75; ALSPAC: 0.87, 0.65-1.18) compared with children in the No perinatal risk profile.

Table 1 .

 1 Description of the perinatal adversity measures in QLSCD and ALSPAC From medical records; b Mother-reported; c Father/partner-reported; d collected at 32 weeks of gestation Mother and father reports have been collected when the children were 5 months of age in QLSCD and 8 months of age in ALSPAC (where not otherwise specified).

		QLSCD	ALSPAC
	Fetal growth adversities		
	Short birth length	<47 vs ≥47 cm a	<47 vs ≥47 cm
	Low birth weight	<2500 vs ≥2500 grams a	<2500 vs ≥2500 grams
	Short head circumference	<10th percentile (32 cm) vs ≥10th percentile a	<10th percentile (33 cm) vs ≥10th percentile
	Growth restriction	Intrauterine growth retardation suspected during	Intrauterine growth retardation suspected during
		pregnancy before onset of labor a	pregnancy before onset of labor a
	Prematurity	<37 vs ≥37 weeks of gestational age a	<37 vs ≥37 weeks of gestational age
	Pregnancy complications		
	Mother hemorrhage	Hemorrhage during childbirth (ICD-9 code 641) a	Hemorrhage prior to delivery b
	Mother hypertension	Hypertension complicating pregnancy (ICD-9 code	Gestational hypertension without pre-existing
		642) b	hypertension b
	Mother diabetes	Diabetes mellitus complicating pregnancy childbirth	Diabetes noted during pregnancy before onset of labor b
		(ICD-9 code 648.0) b	
	Birth/delivery adversities		
	Long hospitalization	Baby discharged from hospital >3 days after birth a	Baby discharged from hospital >3 days after birth a
	Transfer hospital	Transfer to a specialized hospital a	Yes to the question: "Was your baby admitted to a
			special care baby unit or neonatal intensive care unit or
			other hospital ward?" b
	Low APGAR	APGAR score 5 minutes <7 a	APGAR score 5 minutes <7 a
	Birth induction	Induced delivery a	Induced delivery a
	Delivery acceleration	Labor augmented a	Labor augmented a
	Caesarean section	Method of delivery as Caesarean a	Method of delivery as Caesarean a
	Child hypoxia/asphyxia	ICD-9 code 766 a	Not available
	Socioeconomic adversities		
	Low maternal education	Did not obtain high school diploma at child age 5	Did not obtain GCSE at 32 w. gestation b, d
		months b	
	Low paternal education	Did not obtain high school diploma at child age 5	Did not obtain GCSE at 32 w. gestation b, d
		months c	
	Low socioeconomic status	<25th percentile -measured using a standardized	<25th percentile-derived from housing tenure,
		aggregate index of five items relating to parental	employment, education and social class (maternal and
		education, parental occupation, and annual gross	paternal) during pregnancy
		income (Willms & Shields, 1996)	
	Nonintact family	Biological father not living with study child and	Father or partner not living with study child and
		mother at child age 5 months b	mother within one year of birth b
	Low maternal age	<20 years old at childbirth b	<20 years old at childbirth b
	Advanced paternal age	>35 years old at childbirth c	>35 years old at childbirth c
	High birth order	4th or later born reported at child age 5 months b	4th or later born reported at 32 weeks of gestation b
	Exposures during pregnancy		
	Maternal smoking	Smoked tobacco during any trimester of pregnancy b	Smoked tobacco during any trimester of pregnancy b
	Maternal alcohol use	>1 glass per week alcohol during any trimester of	>1 glass per week alcohol use in 1st trimester and/or
		pregnancy at child age 5 months b	last 2 months of pregnancy b
	Maternal drug use	Use of any illicit drug during pregnancy at child age 5	Use of any of amphetamines, barbiturates, crack,
		months b	cocaine, heroin, methadone, ecstasy, or other drug
			during pregnancy b
	Maternal medication use	Use of any medication (prescribed and over-the-	Use of any medication for any of nausea, heartburn,
		counter) during any trimester of pregnancy b	vomiting, anxiety, infection, migraine, difficulty with
			sleep, pain, allergies, skin conditions, bleeding,
			depression, piles, constipation, cough or other reason
			during pregnancy b
	Parental mental health problems		
	Maternal depression	CESD short (13-items) version >2.67 b	EPDS ≥13 b
	Paternal depression	CESD short version >2.67 c	EPDS ≥13 at child age 8 months (partner-reported)
	Maternal anxiety	Not available	CCEI ≥8 b
	Paternal anxiety	Not available	CCEI ≥8 c
	Maternal antisocial behavior	≥2 out of 5 conduct problems based on the DSM-IV	Not available
		criteria for conduct and antisocial personality	
		disorders b	
	Paternal antisocial behavior	≥2 out of 5 conduct problems based on the DSM-IV	Not available
		criteria for conduct and antisocial personality	
		disorders c	

a APGAR: Appearance, Pulse, Grimace, Activity, and Respiration; CCEI: Crown Crisp Experiential Index; CESD: Centre for Epidemiological Study Depression Scale; DSM: Diagnostic and Statistical Manual of Mental Disorders; EPDS: Edinburgh Postnatal Depression Scale; GCSE: General Certificate of Secondary Education -age 16; ICD: International Classification of Diseases.

Table 2 .

 2 Distribution of perinatal adversities in QLSCD and ALSPAC, and association with suicide attempt

	QLSCD a , N=1623	ALSPAC, N=5734
	Early-life adversity	

85 (1.08-3.18) 1.87 (1.16-3.02)

  Odds Ratios (OR) are adjusted for sex and estimated using inverse probability weighing to account for attrition

	Advanced paternal age	444 (29.5)	23 (19.7)	421 (30.3) 0.57 (0.37-0.86)	804 (20.1)	84 (24.6)	720 (19.7)	1.39 (1.07-1.81)	0.91 (0.38-2.15)
	High birth order	71 (4.4)	8 (6.0)	63 (4.2) 1.33 (0.59-2.65)	513 (9.2)	39 (8.3)	474 (9.3)	0.86 (0.61-1.21)	0.94 (0.66-1.34)
	Exposures during pregnancy									
	Maternal smoking	393 (24.3)	44 (33.8)	349 (23.5) 1.86 (1.29-2.64)	1050 (18.4)	143 (29.7)	907 (17.4)	1.97 (1.60-2.43)	1.94 (1.62-2.32)
	Maternal alcohol use	622 (38.5)	46 (35.4)	576 (38.8) 0.85 (0.61-1.19)	1677 (29.6)	141 (29.6)	1536 (29.6)	1.04 (0.84-1.27)	0.98 (0.82-1.17)
	Maternal drug use	22 (1.4)	<5 (<3.7)	≥19 (≥1.3) 2.59 (0.74-7.01)	284 (5.0)	28 (5.8)	256 (4.9)	1.19 (0.79-1.79)	1.48 (0.75-2.91)
	Maternal medication use	1026 (63.6)	79 (60.8)	947 (63.9) 0.88 (0.63-1.24)	3711 (66.1)	328 (69.6)	3383 (65.8)	1.22 (0.99-1.49)	1.07 (0.79-1.45)
	Parental mental health problems									
	Maternal depression	222 (13.7)	24 (18.2)	198 (13.3) 1.47 (0.94-2.25)	403 (7.6)	52 (11.7)	351 (7.2)	1.74 (1.27-2.37)	1.64 (1.27-2.12)
	Paternal depression	80 (5.7)	7 (6.4)	73 (5.7) 1.02 (0.44-2.04)	99 (2.6)	11 (3.4)	88 (2.5)	1.23 (0.65-2.33)	1.14 (0.70-1.85)
	Maternal anxiety	NA	NA	NA	NA	1346 (25.2)	139 (31.2)	1207 (24.7)	1.39 (1.12-1.72)	1.39 (1.12-1.72)
	Paternal anxiety	NA	NA	NA	NA	166 (4.3)	16 (4.9)	150 (4.2)	1.10 (0.64-1.89)	1.10 (0.64-1.89)
	Maternal antisocial behavior	315 (20.2)	27 (21.3)	288 (20.1) 1.27 (0.83-1.88)	NA	NA	NA	NA	1.27 (0.85-1.91)
	Paternal antisocial behavior	326 (23.4)	35 (32.1)	291 (22.7) 1.94 (1.31-2.84)	NA	NA	NA	NA	1.93 (1.32-2.84)

  ). Comparison of the prevalence was done using the Success Rate Difference (SRD), a measure of effect size computed as follows: SRD= (rate group 1 -rate reference group). For example, in QLSCD, the difference in short birth length rate between children in the Poor fetal growth profiles vs No perinatal risk profile was 81% (see first panel, left side), while for children in the Socioeconomic adversity profile, this difference was 4% (see third panel, left side). SES, Socioeconomic status

	Poor foetal growth vs no	Delivery complicatons vs no	Socioeconomic adversity vs no	Parental mental health
		adversity		adversity		adversity	problems vs no adversity
	QLSCD	ALSPAC	QLSCD	ALSPAC	QLSCD	ALSPAC	QLSCD	ALSPAC

Table S1 . Rate of each perinatal factor and sex in the analysis sample and in the nonincluded sample, for QLSCD a and ALSPAC

 S1 

	Advanced paternal age	444 (29.5)	1063 (70.5)	126 (28.4)	317 (71.6)	0.021	Yes	803 (20.0)	3214 (80.0)	581 (15.5)	3173 (84.5)	<0.001	Yes
	High birth order Exposures during pregnancy	71 (4.4) QLSCD a	1552 (95.6)	86 (17.3)	411 (82.7)	0.945		515 (9.2) ALSPAC	5086 (90.8)	704 (10.5)	6010 (89.5)	0.017	No
	Variable Maternal smoking Maternal alcohol use	n (%) among included participants (max N=1623) 393 (24.3) 1221 (75.7) 622 (38.5) 992 (61.5)	n (%) among non-included participants (max N=497) 140 (28.2) 356 (71.8) 130 (26.2) 366 (73.8)	P-value χ 2 0.012 0.499	Risk more commo No	n (%) among included participants (max N=5765) 1056 (18.4) 4671 (81.6) 1687 (29.6) 4012 (70.4) 3226 (41.7) 4513 (58.3) n (%) among non-included participants (max N=8023) 2487 (32.6) 5138 (67.4)	P-value <0.001 χ 2 <0.001	Risk No more common No
	Maternal drug use	22 (1.4)	1592 (98.6)	8 (1.6)	488 (98.4)	0.566	n in	288 (5.0)	5450 (95.0)	437 (5.7)	7241 (94.3)	0.088	in
	Maternal medication use Parental mental health	1026 (63.6) Yes	586 (36.4) No	288 (58.1) Yes	208 (41.9) No	0.538	analysis sample?	3732 (66.2) Yes	1909 (33.8) 4736 (65.5) No Yes	2498 (34.5) 0.413 No	analysis sample?
	Fetal growth adversities Maternal depression	222 (13.7)	1395 (86.3)	96 (19.4)	400 (80.6)	0.156		406 (7.6)	4957 (92.4) 562 (9.9)	5123 (90.1)	<0.001	No
	Short birth length Paternal depression	130 (8.7) 80 (5.7)	1368 (91.3) 1315 (94.3)	43 (9.9) 28 (7.5)	392 (90.1) 347 (92.5)	0.583 0.935		163 (4.4) 99 (2.6)	3533 (95.6) 3730 (97.4) 107 (3.4) 251 (5.4)	4424 (94.6) 3058 (96.6)	0.045 0.05	No No
	Low birth weight Maternal anxiety	51 (3.1)	1571 (96.9)	20 (4.0)	477 (96.0)	1.000		240 (4.2) 1354 (25.3)	5457 (95.8) 4009 (74.8)	427 (5.4) 1679 (29.5) 4006 (70.5) 7490 (4.6)	0.002 <0.001	No No
	Short head Paternal anxiety	133 (8.2)	1490 (91.8)	39 (7.8)	458 (92.2)	0.070		360 (7.9) 166 (4.3)	4211 (92.1) 3705 (95.7)	523 (8.8) 157 (4.9)	5445 (91.2) 3055 (95.1)	0.103 0.228	
	circumference Maternal antisocial	315 (20.2)	1248 (79.8)	88 (19)	374 (81)	0.835							
	Growth restriction behavior	129 (8.0)	1493 (92)	43 (8.7)	454 (91.3)	0.539		101 (2.9)	3435 (97.1)	188 (4.0)	4532 (96.0)	0.006	No
	Prematurity Paternal antisocial	78 (4.8) 326 (23.4)	1545 (95.2) 1067 (76.6)	26 (5.2) 79 (21.4)	471 (94.8) 291 (78.6)	0.385 0.034	Yes	275 (4.8)	5490 (95.2) 491 (6.1)	7532 (93.9)	0.001	No
	Pregnancy complications behavior												
	Mother hemorrhage Child sex (female)	47 (2.9) 845 (52.1)	1576 (97.1) 778 (47.9)	14 (2.8) 195 (39.2)	483 (97.2) 302 (60.8)	0.458 <0.00	Yes	25 (0.8) 3356 (58.2)	3312 (99.8) 2409 (41.8)	46 (1.0) 3311 (41.3) 4712 (58.7) 4437 (99.0)	0.202 <0.001	Yes
	Mother hypertension	62 (3.8)	1561 (96.2)	27 (5.4)	470 (94.6)	1.000 1		812 (14.5)	4804 (85.5)	1114 (14.5) 6550 (85.5)	0.901	
	Mother diabetes	5 (0.3)	1618 (99.7)	<5 (<1.6)	<5 (<1.0)	NA		33 (0.9)	3503 (99.1)	53 (1.1)	4667 (98.9)	0.401	
	Birth/delivery adversities												
	Long hospitalization	130 (8.2)	1458 (91.8)	49 (10.5)	419 (89.5)	0.703		1477 (44.3)	1855 (55.7)	1804 (40.6) 2640 (59.4)	0.001	Yes
	Transfer hospital	24 (1.9)	1224 (98.1)	6 (1.6)	376 (98.4)	0.738		326 (5.9)	5212 (94.1)	484 (7.4)	6040 (92.6)	0.001	No
	low APGAR	25 (1.6)	1579 (98.4)	<5 (<1.6)	≥460 (≥98.0)	1.000		28 (0.8)	3360 (99.2)	84 (1.9)	4419 (98.1)	<0.001	No
	Birth induction	495 (31.3)	1088 (68.7)	143 (30.6)	324 (69.4)	0.810		667 (19.3)	2798 (80.8)	916 (19.8)	3721 (80.3)	0.571	
	Delivery acceleration	756 (51.9)	700 (48.1)	202 (49.3)	208 (50.7)	1.000		1994 (63.8)	1134 (36.3)	2777 (67.2) 1355 (32.8)	0.002	No
	Caesarean section	242 (15)	1373 (85.0)	90 (19.0)	383 (81.0)	0.538		588 (10.4)	5050 (89.6)	834 (10.8)	6882 (89.2)	0.483	
	Child hypoxia/asphyxia	154 (9.5)	1469 (90.5)	41 (8.2)	456 (91.8)	1.000							
	Socioeconomic adversities												
	Low maternal education	273 (16.8)	1348 (83.2)	112 (22.6)	384 (77.4)	0.453		1134 (20.3)	4452 (79.7)	2547 (38.2) 4118 (61.8)	<0.001	No
	Low paternal education	251 (16.8)	1244 (83.2)	88 (20.1)	349 (79.9)	0.043	No	1348 (24.7)	4107 (75.3)	2723 (43.1) 3597 (56.9)	<0.001	No
	Low socioeconomic	370 (23)	1239 (77)	153 (31.5)	333 (68.5)	0.029	No	515 (14.1)	3138 (85.9)	1072 (30.1) 2492 (69.9)	<0.001	No
	status												
	Nonintact family	300 (18.6)	1317 (81.4)	106 (21.4)	389 (78.6)	0.045	No	347 (6.2)	5219 (93.8)	838 (14.1)	5113 (85.9)	<0.001	No
	Low maternal age	39 (2.4)	1583 (97.6)	20 (4)	477 (96)	0.452		105 (1.8)	5660 (98.2)	544 (6.8)	7479 (93.2)	<0.001	No
	3