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Victoria Soto-Sanz , Jordi Alonso , Miquel Roca

PII: S0165-0327(18)30592-5
DOI: https://doi.org/10.1016/j.jad.2018.10.115
Reference: JAD 10201

To appear in: Journal of Affective Disorders

Received date: 22 March 2018
Revised date: 9 October 2018
Accepted date: 24 October 2018

Please cite this article as: Margalida Gili , Pere Castellvı́ , Margalida Vives ,
Alejandro de la Torre-Luque , José Almenara , Maria J Blasco , Ana I Cebrià , Andrea Gabilondo ,
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Highlights 
 This is the first systematic review and meta-analysis based on longitudinal 

studies analysing mental disorders and psychiatric comorbidity on suicidal 

behaviour among young people. 

 Mental disorders increase the risk for suicide attempts in young people.  

 In particular affective disorders predicted suicide attempts in young people.  

 Mental disorders and comorbidity are strong predictors of suicide behavior. 
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ABSTRACT 

Background. Suicide is the second leading cause of death for young people. Objective: To 
assess mental disorders as risk factors for suicidal behaviour among adolescents and young 
adults including population-based longitudinal studies. 

Method. We conducted a systematic literature review. Bibliographic searches undertaken in five 
international databases and grey literature sources until January 2017 yielded a total of 26,883 
potential papers. 1,701 full-text articles were assessed for eligibility of which 1,677 were 
excluded because they did not meet our eligibility criteria. Separate meta-analyses were 
conducted for each outcome (suicide death and suicide attempts). Odds ratio (OR) and 95% 
confidence intervals (95%CI) and beta coefficients and standard errors were calculated. 

Results. 24 studies were finally included involving 25,354 participants (12-26 years). The 
presence of any mental disorder was associated with higher risk of suicide death (OR=10.83, 
95%CI=4.69-25.00) and suicide attempt (OR=3.56; 95%CI 2.24-5.67). When considering 
suicidal attempt as the outcome, only affective disorders (OR=1.54; 95%CI=1.21-1.96) were 
significant. Finally, the results revealed that psychiatric comorbidity was a primary risk factor for 
suicide attempts. 

Limitations:  Data were obtained from studies with heterogeneous diagnostic assessments of 
mental disorders. Nine case-control studies were included and some data were collected in 
students, not in general population.   

Conclusions. Mental disorders and comorbidity are strong predictors of suicide behaviour in 
young people. Detection and management of the affective disorders as well as their psychiatric 
comorbidity could be a crucial strategy to prevent suicidality in this age group. 

Key words: suicide, mental disorders, young people  
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Introduction 

In some countries suicide is the main cause of death and globally it is the second cause in the 
15-29-year-old people group (World Health Organization, 2016; Lozano et al. 2012) In some 
geographical areas, suicide rates increase steadily with age while in others there is a peak in 
young adults rates that subsides in middle age according to recent data from the World Health 
Organization (2014). In the National Comorbidity Survey, 12.1% of USA adolescents 
experienced lifetime suicide ideation, 4.0% developed a suicide plan and 4.1% committed 
suicide attempt (Nock et al, 2013). Similar prevalence rates of suicidal attempts were found in 
Europe: 4.2% of more than 12.000 European adolescents reported attempting suicide during 
their lifetime (Carli et al. 2014). Suicidal thoughts and suicidal behaviour also seem to be 
common among college students (Mortier et al, 2018a; Mortier et al. 2018b; Blasco et al, 2018; 
Nam et al, 2018). The prevalence of suicide ideation and attempts is generally higher for girls in 
adolescents (Boeninger et al, 2010), although in some studies statistically significant differences 
were found only in suicide ideation (Kim et al, 2017).  

Different studies have reported a strong association between suicidal behaviour and mental 
disorders in adults (Harris et al. 1997; Bolton et al. 2008; Nock et al. 2008; Yaldizli et al. 2010; 
Chesney et al. 2014). However, there is less evidence-based information about the role of 
mental disorders in young suicidal behaviour despite epidemiological studies showing that 75% 
of severe mental disorders start before the age of 24 (Kessler et al. 2005; de Girolamo et al. 
2012). A large number of studies on mental disorders and suicide do not analyse specific age 
groups, are based on clinical samples or use a cross-sectional design (Cavanagh et al. 2003; 
Arsenault-Lapierre et al. 2004; Conner et al. 2007; Cougle et al. 2009; Schneider et al. 2009; Li 
et al. 2011). Only a small number of longitudinal studies showed that the association between 
mental disorders and suicide may differ across different ages (Brent et al. 1993; Rowan, 2001; 
Jeon et al. 2010; Qin, 2011; Park et al. 2014). 

Mood disorder and substance abuse appear as a main predictor of suicide behaviour in youths 
(Carter et a. 2003; Nrugham et al. 2008a; Roberts et al. 2010; Mars et al. 2014a) along with 
anxiety disorders (Boden et al.2007; Mars et al. 2014b), sleep disturbances (Goldstein et al. 
2008), posttraumatic stress disorder (Wilcox et al. 2009), schizophrenia (Hunt et al. 2010) or 
eating disorders (Beautraris et al. 1998). Personality disorders (impulsive and avoidant-
dependent) were more common in adolescent suicide victims than in community samples (Brent 
et al. 1994). Comparative studies show that psychiatric disorders at the time of death are more 
frequent among adolescent suicide victims than among community samples (Carter et al. 2003). 
A case-control psychological autopsy study of people aged less than 20 years old who 
committed suicide identified mood disorder alone or in combination with conduct disorder and/or 
substance abuse as a clear risk factor in teenagers (Schaffer, 1996).  

Young people with serious suicide attempts also showed high rates of psychiatric comorbidity 
(54%): affective disorders and substance abuse disorders were the most prevalent comorbid 
conditions (Beautrais et al. 1998; Kim and Burlaka, 2018). Most of the adolescents with suicidal 
behaviour assessed in the National Comorbidity Survey meet lifetime criteria for at least one 
mental disorder (Nock, 2013). Young age at suicide was associated with comorbidity, 
particularly with personality disorders of cluster B and substance abuse (McGirr et al, 2008; Kim 
et al, 2003).  

Our review has excluded cross-sectional studies and only included longitudinal studies (either 
prospective cohorts or case–control studies), thus ensuring that exposure to the factors 
assessed preceded the outcome. Such a decision makes our findings more relevant for 
establishing the temporal order of events, as well as minimizing bias improving the quality of 
included data and allowing us to establish valid and robust conclusions (Garg, et al., 2008; 
Tooth et al., 2005.) 

To the best of our knowledge, no systematic reviews have been published assessing mental 
disorder as risk factors for suicidal behaviour in youth and young adults. The aim of our 
systematic review and meta-analysis is to investigate three major questions in population-based 
longitudinal studies: a) the association between mental disorders and suicidal behaviour in 
young people; b) the presence of psychiatric comorbidity in these suicidal behaviours; c) the 
specific mental disorders associated with suicidal behaviours in this age-related population. We 
hypothesized that young individuals with any mental disorder would have higher rates of suicide 
attempts and suicide completions than their counterparts without mental disease. We also 
hypothesized that psychiatric disorders comorbidity would increase the risk of suicidality in this 
age group. 
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Methods 

Search strategy and data sources 

This study was conducted using a broader systematic review to identify a comprehensive list of 
risk factor for suicidal behaviours in ages 12 to 26 years. The original research protocol was 
registered at PROSPERO International Prospective Register of Systematic Reviews (Alonso et 
al. 2013). It was also conducted in line with the MOOSE guidelines for systematic reviews (see 
MOOSE checklist at supplementary material Table S1). 

 
Electronic databases, including the Cochrane Library, Embase, Medline, PsychINFO and Web 
of Science were systemically searched for potential records until January 31st 2017. In addition, 
a search of grey literature was conducted using the OpenGrey database. A broad-scope and 
inclusive initial search strategy was carried out with no restrictions in population or age, in order 
to identify predictors of suicide-related behaviour.  All the search queries and keywords used 
are provided in Table S2.   
 
Inclusion and exclusion criteria 
The inclusion criteria for the studies in the broad-scope review were as follows: (a) studies 
reporting suicide attempt or suicide as dependent variable defined as any fatal act done with the 
intention of taking one‟s own life or any act of self-injury with intention to die; (b) studies 
assessing at least one risk factor of any of these outcomes (neuroimaging, genetic, and 
neurobiological studies were excluded); (c) study population age range from 12 to 26 years old; 
(d) population-based longitudinal studies (non-clinical and non-institutionalized sample cohorts; 
or case-control where control group was both non-clinical and non-institutionalized population of 
the same age range). The following exclusion criteria were considered: (a) studies that focused 
on clinical or institutionalized samples; (b) other suicide-related behaviours (e.g., suicide 
ideation). 

 
Using the listed criteria, 222 studies were identified for qualitative synthesis from the broader 
review. To these studies, we then applied the following specific selection criteria for this 
systematic review: (a) mental disorders using international diagnostic criteria (International 
Classification of Diseases-ICD or Diagnostic and Statistical Manual of mental disorders-DSM 
criteria) as risk factors for suicide attempts or suicide and (b) mental disorders assessed using 
structured or semistructured validated diagnostic instruments. 

 
Data extraction and Quality Assessment  
Five groups of two independent peer reviewers used a standardized data form to extract data 
and performed quality assessments. Discrepancies arising during abstract and full text review 
were discussed and agreement reached by adjudication of a third author. During the title and 
abstract review phases, reviewers were blinded from seeing the article's author, journal or year 
of publication to minimize selection bias.   

 
Relevant data was extracted using a coding manual. We adapted a Cochrane Collaboration 
data collection form for this review. An independent reviewer examined all data entered in the 
data collection form.  In case of initial discrepancies, consensus among reviewers was required. 
 
The following data were collected from each selected study: (a) sample size; (b) age range; (c) 
mean age; (d) country of recruitment; (e) study design; (f) suicide outcome (for longitudinal 
studies, the last measurement point was selected); (g) type of sample recruited; (h) mental 
disorder; (i) percentage of people exposed to any mental disorder; (j) variables included in 
multivariate analyses. From cohort studies, additional data was extracted relating to the follow-
up: (a) length of follow-up; (b) attrition rates; (c) percentage of suicide attempts; (d) percentage 
of suicide deaths. Information obtained about risk factors was odds ratio (OR) and the 95% 

confidence intervals (95%CI), or beta coefficients (β) and standard error (S.E.). Multivariate 

analysis prevailed over bivariate analysis as it allowed us to control the dependence between 
single effect sizes from same studies.  
 
 
Quality of studies reviewed 
The Newcastle-Ottawa Scale (NOS) was used to assess the quality of nonrandomized studies 
(Wells et al., 2014). The NOS is based on a “star system” in which each study is scored on 
three broad domains: the selection of the study groups; the comparability of the groups; and the 
ascertainment of either the exposure or outcome of interest for case-control or cohort studies 
respectively. The scale consists of eight items with a 4-point scale of response. A maximum 
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level of methodological quality is proven with a score of nine stars. The quality of identified 
studies was assessed by one reviewer who checked each item for each article.  
 

Data analysis 
Separate meta-analyses were conducted for the study outcomes (suicidal attempts and suicidal 
acts). All the different effect size estimates (OR, β) were converted into the same metric 
(Cohen‟s d). First of all, we calculated the single adjusted effect sizes from each study with a 
95% confidence interval (95%CI). Afterward, overall effect sizes were calculated by means of 
the DerSimonian-Laird approach based on random-effect models (Kelley and Kelley, 2012). 
Forest plots were provided to make a wider impression of single effect size distribution. For 
those calculations, we focused on determining whether the presence of at least one mental 
disorder might influence committing a suicidal attempt or suicide death. A 95% confidence 
interval and the contrast test based on the Z statistic were also given in order to ensure that 
overall effect sizes were significantly different from zero.  
 
Heterogeneity among studies‟ effect size was analysed by means of the Cochran‟s Q statistic 
and the Higgins and Thompson I

2
 statistic (Higgins et al. 2003). If Q reaches a p value lower 

than .05, significant heterogeneity among studies is assumed; moreover, heterogeneity can be 
interpreted taking into account the I

2
 statistic (Higgins et al. 2002): low heterogeneity (I

2
<30%), 

moderate (I
2
 between 30%-50%) or severe (I

2
>50%). 

Publication bias was studied by means of Egger‟s regression asymmetry test. In order to avoid 
influence of small-study effects the test is based on the arcsine difference (Rücker et al. 2008). 
Thus, if the t-based test for asymmetry in the funnel plot was not significant, publication bias 
would be discarded. 

In order to test for differences between having been diagnosed with one or more mental 
disorders and having been diagnosed with each of the studied disorders, we conducted two 
independent multivariate meta-analyses for suicidal attempts as well as for suicidal acts, 
assuming the absence of correlations between the effect sizes of the categories. Multivariate 
meta-analysis allows one to address dependency among effect sizes from the same sample 
(Berkey et al. 1998; Schwarzer et al. 2014). The method of moments was used as estimation 
approach.   

Simple meta-regression was used to study the influence of methodological quality of primary 
studies, considering the score in the NOQAS scale as explanatory factor for suicidal attempt 
and suicidal act independently. Model estimations were extracted by using maximum likelihood-
based methods. Rx64 3.0.1 (Packages Meta and Mvmeta) was used to conduct all the 
statistical and graphical analyses. 

Results  

The search strategy identified 26,883papers for potential inclusion. After screening titles and 
abstracts, we reviewed the full text of 1701 potentially eligible articles and excluded 1677. Thr 
reasons for exclusion are detailed in Figure 1.   

After exclusion, a total of 24 studies were included, involving 25,354 participants (aged 12-26 
years), mostly based on samples of the general population or students, except one based on 
lesbian, gay, bisexual youths and another two based on only women. The studies were 
undertaken in 8 countries: 11 from United States, 5 from New Zealand, 3 from Norway, and 1 
from Australia, Brazil, Canada, Finland and United Kingdom. Four of the studies assessed 
suicide (16.67%), nineteen assessed suicide attempts (79.17%) and only one assessed both 
suicidal behaviours (4.16%). Ten (41.67%) of the analysed articles used case-control studies 
and fourteen (58.33%) used a cohort design. Exposure to any affective disorder as a risk factor 
of suicide and suicide attempt was reported in most of the articles (n = 17), followed by 
substance use/dependence disorder (n = 11), personality disorder (n = 3), disruptive, impulse-
control, conduct disorders (n = 5), attention-deficit hyperactivity disorder (ADHD) (n = 4 ), eating 
disorder (n = 1) and sleep-wake disorder (n = 1). Table 1 provides a summary of all studies 
included (Brent et al. 1993; Carter et al. 2003; Nrugham et al. 2008a; Roberts et al. 2010; Mars 
et al. 2014b; Boden et al. 2007; Goldstein et al. 2008; Wilcox et al. 2009; Brent et al. 1994; 
Shaffer, 1996; Fergusson and Lynskey,1995; Reinherz et al. 1995; Beautraris et al.1996; 
Fergusson et al. 2003; Brent et al.1999; Fergusson et al. 2005; Nock et al. 2007; Brezo et al. 
2007; Nrugham et al. 2008b; Hurtig et al. 2012; Mustanski and Liu 2013; Swanson et al. 2014; 
Nrugham et al. 2015; Caye et al., 2016; Meza et al., 2016).  
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Figures 2 and 3 depict the distribution of single effects sizes when the presence of any mental 
disorder is considered as a factor for committing a suicidal act or attempt. Regarding the 
suicidal act as outcome, four studies were included in the analyses with single OR between 
5.41 to 41.76 and within-study variance w between 12.34% and 34.08%. Brezo et al. (2007)

 
was 

not included for analysis as it did not specify mental disorder diagnosis. Overall effect size 
calculated assuming random-effects models was OR=10.83 (CI95=4.69, 25.00), being 
significantly different from zero, Z=5.58, p<.01. Heterogeneity among study effect sizes was 
confirmed as severe, according to Q (3)=9.99, p<.05; and I

2
=70% (CI95=13.70, 89.60). Finally, 

publication bias was discarded for that outcome, t (2)=2.92, p>.05.  

Regarding the risk of committing a suicidal attempt studies‟ single OR were ranged between .50 
to 35.32 with a variance w=3.80%-6.10%. The estimated overall effect size for that outcome 
was OR=3.56 (CI95=2.24, 5.67), which was significantly different from zero, Z=5.35, p<.01. 
That overall effect size was calculated using a sample of 20 studies. Tests for homogeneity 
stated a severe heterogeneity among single effect sizes, Q(19)=447.36, p<.01; I

2
= 95.80% 

(CI95=94.50, 96.70). Finally, publication bias was discarded because the test for funnel plot 
asymmetry was not significant, t(18)=1.83, p=.08. 

In order to test the cumulative effects of suffering one or more mental disorders, multivariate 
meta-analysis was used. There were not enough studies to test the aim of the suicidal attempt 
outcome (k>3). Thus, we conducted this analysis based on six single effect sizes. We found 
significant difference from zero estimating loadings for the category “one disorder”, B=1.91 
(95%CI=1.05, 2.78), Z=4.33, p<.01; and for the category, “two or more disorders”, B=2.18 
(CI95=.46, 3.90), Z=2.43, p<.05. To facilitate understanding of these results, we extracted the 
overall effect sizes for those categories: for the category “one disorder”, OR=7.61 (CI95=4.41, 
13.13), Z=7.28, p<.01; for the category “two or more disorders”, OR=8.92 (CI95=1.74, 45.75), 
Z=2.62, p<.01. 

A multivariate meta-analysis was only conducted for the suicidal attempts (k > 3 containing 
several single effect sizes) in order to test which category of disorders had the strongest 
influence. Taking into consideration this outcome, 17 studies were incorporated into the 
multivariate meta-analysis with a total of 36 single size effects. As a result, we found loadings 
significantly different from zero for affective disorders (OR=1.54, CI95=1.21, 1.96), out of the 
four categories studied (see Table 2). Differential effects on suicidal attempts were found when 
an affective disorder was diagnosed. Estimates for the rest of studied diagnostic categories 
were not significant.  

Finally, an absence of significant explanatory effect of the methodological quality of studies was 
observed according to the results derived from meta-regressions (p<.05 for both outcomes). 

Discussion  

Our results show that mental disorders significantly increase the risk of suicide attempts, and 
especially of suicide in people from 12 to 26 years old. First, based on random effects models 
the OR for complete suicide was 10.83 and for attempting suicide 3.56. Second, a strong 
association between mental disorders and suicidal attempts was observed when psychiatric 
comorbidity was present. Third, suicide attempt risk differed in accordance with the mental 
disorders diagnose across included studies. When specific mental disorders were studied, only 
affective disorders predicted suicide attempts. Meta-analysis for specific mental disorder as a 
risk factor for suicide death was not conducted due to the lack of published studies to estimate 
overall effect sizes. 

These results, focusing on young people studies, are in line with those found in previous meta-
analyses or systematic reviews in adult populations (Harris and Barraclough, 1997; Cavanagh 
et al. 2003; Arsenault-Lapierre et al. 2004). The same risk of suicide (10 times more) of being 
diagnosed of a least one psychiatric disorder was found in a previous meta-analysis (Arsenault-
Lapierre et al. 2004). In a Danish longitudinal study,

 
38% of male and 57% of female suicides 

aged less than 35 years old had a recorded previous history of hospitalization due to a mental 
disease (Qin, 2011). Depressive disorders, particularly recurrent depression, were associated 
with a higher risk of suicide for both young males and females. Substance use disorder and 
borderline personality disorder also had a strong influence on young people suicidal behaviour. 
In general, the risk associated with different disorders decline as people become older. Findings 
from the Danish study should be addressed under the perspective of severe psychiatric 
disorders due to the focus on mental disorders that required the admittance to a psychiatric 
inpatient unit. Deaths by suicide were split almost equally between male and female students, 
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unlike the predominance of male suicide in the general population (Farrel et al. 2016). In a 
comprehensive national British study in under 20s the number of suicides rose sharply during 
the late teens in people aged 18-19 years compared with people younger than 18 years: the 
week before death, 10% individuals had self-harmed and 27% had expressed suicidal ideas 
and 43% individuals had no known contact with health-care and social-care services or justice 
agencies (Rodway et al. 2016). 

Comorbidity is the rule rather than the exception in people with mental diseases (Katon et al. 
2007; Gili et al. 2010; Gili et al. 2011). Depression is a disorder with high mental and physical 
illness comorbidity (Gili et al. 2010; Moussavi et al. 2007) Such comorbidity results in a poorer 
prognosis, increased resource utilization, higher costs, disability and poorer treatment 
compliance (Scott et al. 2009). Literature suggests additive effects of psychiatric comorbidity in 
adult suicidal behaviour. Published studies involve mental disorders and personality disorders 
as well as physical conditions in different patterns of comorbidity with the risk of suicidality 
(Panagioti et al. 2012; Lin et al. 2014; Pompili et al. 2014; Britton et al. 2015; Kavalidou et al. 
2017). In the first population-based prospective longitudinal examination of the impact of anxiety 
disorders in suicidal acts and suicidal ideation, the presence of any anxiety disorder in 
combination with a mood disorder was associated with a higher likehood of suicide attempts in 
comparison with a mood disorder alone (Sareen et al, 2005). In a systematic review, 
comorbidity was four times higher in suicide reattempts when three or more disorders were 
diagnosed (Mendez-Bustos et al. 2013). In the National Comorbidity Survey Replication anxiety, 
mood, impulse-control and substance disorders all significantly predict subsequent suicide 
attempts in bivariate analyses. These associations decrease in multivariate analyses controlling 
for comorbidity but remain statistically significant suggesting that effects of comorbidity needs to 
be taken into consideration in a more specific way. A strong positive association was found, with 
ORs increasing from 3.7 for any one disorder to 12.1 for three. However the ORs associated 
with having five or more of disorders do not increase or increase at a decreasing rate, 
compared with the ORs associated with fewer disorders (Nock et al. 2010). Little is known in 
young populations. Mood, anxiety, impulse-control and substance use disorders significantly 
predicted subsequent suicide attempts in young (Nock et al. 2013).  In our meta-analysis we 
only have enough studies to analyse comorbidity and suicidal attempts and not for suicide acts. 
Substance misuse and specific abuse of alcohol and other drugs is currently a common 
comorbidity in young people. In the aforementioned study although major depression is among 
the strongest predictors of suicide ideation, it does not significantly predict suicide plans or 
attempts among ideators. Suicide plans and attempts are predicted by anxiety, impulse-control 
and substance use disorders. The authors  suggest two possible explanations: 1) some 
disorders are correlated with suicide attempts because they are comorbid with disorders that 
are independently associated with suicide attempts. 2) much of the association between mental 
disorders and suicide attempts is explained by some factor common to most disorders, such as 
an experience of distress or impairment (Nock et al, 2010).  

Depression was the most common mental disorder in those who died from suicide (Szanto et al. 
2001; Waern et al. 2003)

.
 A history of self-injurious thoughts and behaviours put people at risk 

for later suicidal thoughts and behaviours according to a meta-analysis of 172 studies including 
at least one longitudinal analysis predicting suicide ideation, attempts, or death (Ribeiro et al. 
2016). In a New Zealand study comparing risk factors for suicide and medically serious nonfatal 
suicide attempts among young under 25 years of age serious suicide attempters tended to have 
higher rates of mood disorder. The author suggests two possible explanations for this 
association. Mood disorders could impair the effectiveness of the attempt or alternatively this 
result may reflect errors of measurement in the assessment of psychopathology (Beautrais, 
2002). High impulsivity and weak coping strategies in young people with alcohol use has been 
suggested as an increased risk factor for suicidal behaviour (McGirr et al 2008). Rates of 
suicidal attempts or self-harm has risen in young people (Mars et al. 2014a; Yip et al. 2011). In 
our review, differential effect sizes of committing a suicidal attempt was found with a diagnosis 
of affective disorder.  

Suicide is a complex behaviour involving individual factors, relationships, social and community 
factors or access to health care systems. Despite the importance of psychosocial factors, 
stressors, impulsivity traits, cognitive impairments or social isolation in suicidality, our results 
highlight the relevant role of experiencing mental disorder in the prediction of suicide behaviour 
among young people. Moreover, a psychiatric comorbidity constitutes a primary risk factor for 
suicidality in this population. As a consequence, one of the best strategies for suicide prevention 
is to optimize the management of mental disease in the youth population with a comorbid 
diagnosis. Two in three people who died from suicide had mental health care contacts during 
the year prior to death, most commonly primary and specialty outpatient care. Mental health 
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contact was significantly associated with female gender and age 25-64-year old group. Specific 
groups such as youth are significantly less likely to access mental health treatment prior to 
suicide (Schaffer et al. 2016).  

Improving the detection of mental disorders and delivering treatments effectively in primary care 
is crucial to reducing suicide rates in young population combining strategies that have been 
shown to be effective in other areas of public health (Bauer et al. 2014). In this age group, 
monitoring psychiatric diseases with new technologies may be an option for a changing pattern 
of suicide prevention research (Christensen et al. 2016). Comprehensive, multifaceted suicide 
prevention programs, including gatekeeper training, education and mental health awareness 
programs, screening activities and programs for suicide survivors were recently associated with 
a reduction in youth suicide attempt rates (Godoy et al. 2015). School-based suicide prevention 
programs analysed through randomized controlled trials seems to be effective (Wasserman et 
al. 2015). A final important issue is to take into account the importance of considering a 
developmental perspective due to the fact that psychological, behavioural and personal history 
variables are not static and change in direction and magnitude during the transition into young 
adults (Thompson et al, 2018). To concentrate all efforts solely in mental disorders would be 
insufficient (Haw and Hawton, 2015), but their effective detection and short and long-term 
management of different mental disorders when comorbidity appears is a crucial component to 
include in the suicide prevention strategies amongst young populations (Turecki and Brent, 
2016).  

Implications of the study 

Our findings strongly support the view that mental disorder is an important risk factor for suicide 
behaviours in young people. The robust association requires seriously considering an active 
detection of mental disorders and implies that prevention of suicidal deaths or suicidal attempts 
should target young people with mood disorders or anxiety disorders and especially those with 
both conditions in combination with the different patterns of drugs use. Untreated comorbid 
mental disorders might be missed opportunities to prevent suicidality or at least to avoid the 
progression from suicide ideation to suicide attempts. Improved services and access to young 
mental health services could be relevant for reducing suicidality in this age-population group.   

 

Strengths and Limitations 

Our review has several strengths. First, this is the first systematic review and meta-analysis 
based on longitudinal and population-based studies analysing the influence of experiencing a 
mental disorder and psychiatric comorbidity on suicidal behaviour among young people. 
Second, our systematic review only included longitudinal studies, ensuring that exposure to the 
factors assessed preceded the suicide behaviour. In our work, there are several limitations to be 
mentioned: the data were obtained from studies with heterogeneous diagnostic assessments of 
mental disorders  (DISC, CIDI, SCID, SADS) or just using DSM diagnostic criteria although all 
these instruments have good psychometric properties; the definition of "suicide attempt" in a 
context of suicidal behaviour is controversial because it includes deliberate self-harm carried out 
without suicidal intention;, nine of the articles were case-control studies and some data were 
collected only in students, not in general population. Finally, longitudinal studies may present 
shortcomings in establishing temporality between mental disorders and suicidal behaviour e.g. 
from loss to follow up, measurement of disorder onset, and the focus of the analysis on the last 
„event‟ as the outcome. 

Acknowledgments: This work was supported by the Fondo de Investigación Sanitaria, Instituto 
de Salud Carlos III - FEDER (PI13/00343); ISCIII (Río Hortega, CM14/00125); ISCIII (Sara 
Borrell, CD12/00440); Ministerio de Sanidad, Servicios Sociales e Igualdad, PNSD (Exp. 
2015I015); DIUE Generalitat de Catalunya (2017 SGR 452; 2014 SGR 748); FPU 
(FPU15/05728). The authors thank to Dave MacFarlane, and Itxaso Alayo for help in 
management of the data extraction form and data abstraction. 
 
 

Potential conflicts of interest: The authors report no financial or other relationship relevant to 
the subject of this article. 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

 

 

 

References 
 

Alonso, J., Castellvi, P., Pares, O., Gabilondo, A., Cebria, A.I., Rodriguez-Marin, J., Piqueras, J.A., 
Almenara, J., Roca, M., Lagares, C., Sese, A., Gili, M., Rodriguez - Jiménez, T., Blasco, M.J., 
Alonso, I., Wilcox, H. 2013 Predictive factors of suicidal behavior and suicide in adolescents 
and young people: a systematic review. PROSPERO International prospective register of 
systematic reviews (reg CRD42013005775). 

Arsenault-Lapierre, G., Kim, C., Turecki, G., 2004. Psychiatric diagnoses in 3275 suicides: a meta-
analysis. BMC psychiatry  4, 37.  

Bauer, U.E., Briss, P.A., Goodman, R.A., Bowman, B.A., 2014. Prevention of chronic disease in the 
21st century: elimination of the leading preventable causes of premature death and disability 
in the USA. Lancet. 384(9937), 45–52.  

Beautrais,  A.L., 2002. Suicide and serious suicide attempts in youth: a multiple-group comparison 
study. Am J Psychiatry.160, 1093-1099. 

Beautrais, A.L,. Joyce, P.R., Mulder, R.T., 1996. Risk factors for serious suicide attempts among 
youths aged 13 through 24 years. J Am Acad Child Adolesc Psychiatry. 35(9), 1174–1182. 

Beautrais, A.L., Joyce, P.R., Mulder, R.T., 1998. Psychiatric illness in a New Zealand sample of 
young people making serious suicide attempts. N. Z. Med. J. 111(1060), 44–58 

Berkey, C.S., Hoaglin, D.C., Antczak-Bouckoms, A., Mosteller, F., Colditz, G.A., 1998. Meta-
analysis of multiple outcomes by regression with random effects. Stat. Med. 17(22), 2537–
2550.Boden, J.M., Fergusson, D.M,. Horwood, L.J., 2007. Anxiety disorders and suicidal 

behaviours in adolescence and young adulthood: findings from a longitudinal study.  Psychol. 

Med. 37(3), 431–440. 
Blasco, M.J., Vilagut, G., Almenara, J., Roca, M., Piqueras, J.A., Gabilondo, A., Lagares, C., Soto-

Sanz, V., Alayo, I., Forero, C.G., Echeburua, E.G., Gili, M. Cebriá, A. i., Bruffaers, R., 
Auerbach, R.P., Nock, M. K., Kessler, R.C. and Alonso J. 2018. Suicidal Thoughts and 
Behaviours: Prevalence and association with distal and proximal factors in spanish University 
Students. Suicide Life Threat Behav, Jul 23. doi: 10.1111/sltb.12491 

Boeninger DK., Masyn KE., Feldman BJ, Conger RD. 2010. Sex differences in developmental 
trends of suicide ideation, plans and attempts among European American adolescents. 
Suicide & Life-Threatening Behavior, 40(5): 451-464. 

Bolton, J.M., Cox, B.J., Afifi, T.O., Enns, M.W., Bienvenu, O.J., Sareen, J., 2008. Anxiety disorders 
and risk for suicide attempts: findings from the Baltimore Epidemiologic Catchment area 
follow-up study. Depress Anxiety. 25(6), 477–481.       

Brent, D.A., Baugher, M., Bridge, J., Chen, T., Chiappetta, L., 1999. Age- and sex-related risk 
factors for adolescent suicide. J Am Acad Child Adolesc Psychiatry 38(12),1497–505. 

Brent, D.A., Johnson, B.A., Perper, J., Connolly, J., Bridge, J., Bartle, S., Rather, C., 1994. 
Personality disorder, personality traits, impulsive violence, and completed suicide in 
adolescents. J Am Acad Child Adolesc Psychiatry. 33(8), 1080-1086.  

Brent, D.A., Perper, J.A., Moritz, G., Allman, C., Friend, A., Roth, C., Schweers, J., Balach, L., 
Baugher, M., 1993.  Psychiatric risk factors for adolescent suicide: a case-control study. J Am 
Acad Child Adolesc Psychiatry. 32(3),  521–529. 

Brezo, J., Paris, J., Barker, E.D., Tremblay, R., Vitaro, F., Zoccolillo, M,. Hébert, M., Turecki, G., 
2007. Natural history of suicidal behaviors in a population-based sample of young adults. 
Psychol. Med. 37(11), 1563–1574. 

Britton, P.C., Stephens, B., Wu, J., Kane, C., Gallegos, A., Ashrafioun, L., Tu, X., Conner, K.R., 
2015. Comorbid depression and alcohol use disorders and prospective risk for suicide attempt 
in the year following inpatient hospitalization. J. Affect. Disord. 187, 151-155.     

Carli, V.,  Hoven, C.W., Wasserman, C., Chiesa, F., Guffanti, G., Sarchiapone, M., Apter, A., 
Balazs, J., Brunner, R., Corcoran, P., Cosman, D., Haring, C., Iosue, M., Kaess, M., Pierre 
Kahn, J., Keeley, H., Postuvan, V., Saiz, P., Varnikl, A., Wasserman, D., 2014. A newly 
identified group of adolescents at “invisible” risk for psychopathology and suicidal behavior: 
Findings from the SEYLE study. World Psychiatry. 13(1), 78-86. 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Carter, G.L., Issakidis, C., Clover, K., 2003. Correlates of youth suicide attempters in Australian 
community and clinical samples. Aust N Z J Psychiatry. 37(3), 286–293.  

Caye, A., Rocha, T.B., Anselmi, L., Murray, J., Menezes, A.M., Barros, F.C., Gonçalves, H., 
Wehrmeister, F., Jensen, C.M., Steinhausen, H.C., Swanson, J.M., Kieling, C., Rohde, L. 
2016 Attention-Deficit/Hyperactivity Disorder Trajectories From Childhood to Young 
Adulthood: Evidence From a Birth Cohort Supporting a Late-Onset Syndrome. JAMA 
Psychiatry. 1;73(7), 705-12. 

Cavanagh, J.T., Carson, A.J., Sharpe, M., Lawrie, S.M., 2003 Psychological autopsy studies of 
suicide: a systematic review. Psychol. Med. 33(3), 395–405. 

Chesney, E., Goodwin, G.M., Fazel, S., 2014. Risks of all-cause and suicide mortality in mental 

disorders: a meta-review.  World Psychiatry. 13(2), 153–160.  

Christensen, H., Cuijpers, P., Reynolds, C.F., 2016. Changing the Direction of Suicide Prevention 
Research: A Necessity for True Population Impact. JAMA Psychiat. 73(5), 435–436. 

Conner, K.R., Hesselbrock, V.M., Meldrum, S.C., Schuckit, M.A., Bucholz, K.K., Gamble, S.A., 
Wines, J. D Jr., Kramer, J., 2007. Transitions to, and correlates of, suicidal ideation, plans, 
and unplanned and planned suicide attempts among 3,729 men and women with alcohol 
dependence. J. Stud. Alcohol Drugs.; 68(5), 654–662.  

Cougle, J.R., Keough, M.E., Riccardi, C.J., Sachs-Ericsson, N., 2009. Anxiety disorders and 
suicidality in the National Comorbidity Survey-Replication. Psychiatry Res. 43(9), 825–829. 

De Girolamo, G., Dagani, J., Purcell, R., Cocchi, A., McGorry, P.D., 2012. Age of onset of mental 
disorders and use of mental health services: needs, opportunities and obstacles. Epidemiol 
Psychiatr Sci. 21(1), 47–57. 

Farrell, S., Kapur, N., While, D., Appleby, L., W.K., 2016. Suicide in a National Student Mental 
Health Patient Population, 1997-2012. Crisis. 22, 1–7. 

Fergusson, D.M., Beautrais, A.L., Horwood, L.J., 2003. Vulnerability and resiliency to suicidal 
behaviours in young people. Psychol. Med. 33(1), 61–73.  

Fergusson, D.M., Horwood, L.J., Ridder, E.M., Beautrais, A.L., 2005. Subthreshold depression in 
adolescence and mental health outcomes in adulthood. Arch Gen Psychiatry, 62(1), 66–72. 

Fergusson, D.M., Lynskey, M.T., 1995. Childhood circumstances, adolescent adjustment, and 
suicide attempts in a New Zealand birth cohort. J Am Acad Child Adolesc Psychiatry. 34(5), 
612–622. 

Garg AX, Hackam D, Tonelli M. 2008. Systematic review and meta-analysis: when one study is just 
not enough. Clin J Am Soc Nephrol. 3, 253–60.  

Gili, M., Comas, A., García-García, M., Monzón, S., Antoni, S.B., Roca ,M., 2010. Comorbidity 
between common mental disorders and chronic somatic diseases in primary care patients. 
Gen. Hosp. Psychiatry. 32(3), 240–245.  

Gili, M., Luciano, J.V., Serrano, M.J., Jiménez, R., Bauza, N., Roca, M., 2011. Mental disorders 
among frequent attenders in primary care: a comparison with routine attenders. J. Nerv. Ment. 
Dis. 199(10), 13–18.  

Godoy Garraza, L., Walrath, C., Goldston, D.B., Reid, H., McKeon, R., 2015. Effect of the Garrett 
Lee Smith Memorial Suicide Prevention Program on Suicide Attempts Among Youths. JAMA 
Psychiat. 72(11),1143–9 

Goldstein, T.R., Bridge, J.A., Brent, D.A., 2008. Sleep disturbance preceding completed suicide in 
adolescents. J. Consult. Clin. Psychol. 76(1), 84–91.  

Harris, E.C., Barraclough, B., 1997. Suicide as an outcome for mental disorders. A meta-analysis. 
Br J Psychiatry. 170, 205–228.  

Haw, C., Hawton, K., 2015. Suicide is a complex behaviour in which mental disorder usually plays 
a central role. Aust N Z J Psychiatry. 49(1), 13–15 

Higgins, J.P.T., Thompson, S.G., 2002. Quantifying heterogeneity in a meta-analysis. Stat. Med. 
21(11), 1539–1558. 

Higgins, J.P., Thompson, S.G., Deeks, J.J., Altman, D.G., 2003. Measuring inconsistency in meta-
analyses. BMJ (Clinical research ed.) 327(7414), 557–560. 

Hunt, I.M., Windfuhr, K., Swinson, N., Shaw, J., Appleby, L., Kapur, N., 2010. National Confidential 
Inquiry into Suicide and Homicide by People with Mental Illnes. Suicide amongst psychiatric 
in-patients who abscond from the ward: A national clinical survey. BMC Psychiatry.10, 4. 

Hurtig, T., Taanila, A., Moilanen, I., Nordström, T., Ebeling, H., 2012. Suicidal and self-harm 
behaviour associated with adolescent attention deficit hyperactivity disorder-a study in the 
Northern Finland Birth Cohort 1986. Nord J Psychiat. 66(5), 320–328.  

Jeon, H.J., Lee, J.Y., Lee ,Y.M., Hong, J.P., Won, S.H., Cho, S.J., Kim, J.Y., Lee, H.W., Cho, M.J., 
2010. Unplanned versus planned suicide attempters, precipitants, methods, and an 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

association with mental disorders in a Korea-based community sample. J. Affect. Disord. 
127(1–3), 274–280. 

Katon, W., Lin, E.H.B., Kroenke, K., 2007. The association of depression and anxiety with medical 
symptom burden in patients with chronic medical illness. Gen. Hosp. Psychiatry. 29(2),147-
155. 

Kavalidou, K., Smith, D.J., O‟Connor, R.C., 2017. The role of physical and mental health 
multimorbidity in suicidal ideation. J. Affect. Disord, 209, 80-85. 

Kelley, G.A., Kelley, K.S., 2012. Statistical models for meta-analysis: A brief tutorial. World J 
Methodol. 2(4), 27–32. 

Kim, Y.L., Burlaka V., 2018. Gender differences in suicidal behaviors: Mediation role of 
psychological distress between alcohol abuse/dependence and suicidal behaviors. Arch 
Suicide Research 22(3):405-419. 

Kessler, R.C., Berglund, P., Demler, O., Jin, R., Merikangas, K.R., Walters, E.E., 2005. Lifetime 
prevalence and age-of-onset distributions of DSM-IV disorders in the National Comorbidity 

Survey Replication.  Arch Gen Psychiatry, 62(6), 593–602. 

Li, Z., Page, A., Martin, G., Taylor, R., 2011. Attributable risk of psychiatric and socio-economic 
factors for suicide from individual-level, population-based studies: a systematic review. Soc. 
Sci. Med. 72(4), 608–616.  

Lin, C., Yen, T.H., Juang, Y.Y., Lin, J.L., Lee, S.H., 2014. Psychiatric comorbidity and its impact on 
mortality in patients who attempted suicide by paraquat poisoning during 2000-2010. PLoS 
ONE. 9(11) e112160. 

Lozano, R., Naghavi, M., Foreman, K., Lim, S., Shibuya, K., Aboyans, V.,… Memish, Z.A., 2012. 
Global and   regional mortality from 235 causes of death for 20 age groups in 1990 and 2010: 
a systematic analysis for the Global Burden of Disease Study 2010. Lancet. 380(9859), 2095–
2128. 

Mars, B., Heron, J., Crane, C., Hawton, K., Kidger, J., Lewis, G., Macleod, J., Tilling, K., Gunnell, 
D., 2014a. Differences in risk factors for self-harm with and without suicidal intent: findings 
from the ALSPAC cohort. J. Affect. Disord. 168(100), 407–414. 

Mars, B., Heron, J., Crane, C., Hawton, K., Lewis, G., Macleod, J. , Tilling, K., Gunnel, D., 2014b. 
Clinical and social outcomes of adolescent self harm: population based birth cohort study. 
BMJ (Clinical research ed.). 349, 5954. 

Meza, J.I., Owens, E.B., Hinshaw, S.P. 2016 Response Inhibition, Peer Preference and 
Victimization, and Self-Harm: Longitudinal Associations in Young Adult Women with and 
without ADHD. J Abnorm Child Psychol. 44(2), 323-34.  

Mendez-Bustos, P., de Leon-Martinez, V., Miret, M., Baca-Garcia, E., Lopez-Castroman, J., 2013. 

Suicide reattempters: A systematic review.  Harv. Rev. Psychiatry. 21(6), 281-295. 

McGirr A., Renaud J., Bureau A., Seguin M., Lesage A., Turecki G. 2008. Impulsive-aggressive 
behaviors and completed suicide across the life cycle: a predisposition for younger age of 
suicide. Psychol Med 38: 120-126. 

Mortier P, Cuijpers P, Kiekens K, Auerbach RP, Demyttenaere K, Green JG, Kessler RC, Nock 
MK, Bruffaerts R., 2018a. The prevalence of suicidal thoughts and behaviors among college 
students: a meta-analysis. Psychological Medicine 48(4):554-565. 

Mortier P, Auerbach RP, Alonso, J., Bantjes, J., Benjet, C., Cuijpers P, Ebert, D., Green JG, 
Hasking, P.,  Nock MK, O'Neill, S., Pinder-Amaker , S.,Samson, N. A., Vilagut, G., Zaslanski, 
A.M., Bruffaerts R., Kessler RC. 2018b. Suicideal Thoughts and Behaviours among first 
college students: Results from the WMH-ICS Project. J Am Acad Child Adolesc Psychiatry. 
Apr;57(4):263-273.e1. doi: 10.1016/j.jaac.2018.01.018 

Moussavi, S., Chatterji, S., Verdes, E., Tandon, A., Patel, V., Ustun, B.,Moussavi, S., 2007. 
Depression, chronic diseases, and decrements in health: results from the World Health Surveys. 
Lancet. 370(9590). 851–858.  

Mustanski, B., Liu, R.T., 2013. A longitudinal study of predictors of suicide attempts among lesbian, 

gay, bisexual, and transgender youth.  Arch. Sex. Behav.  42(3), 437–448. 

Nam B, Hilmire MR, Jahn D, Leshman M, DeVylder J, 2018. Predictors of suicidal ideation among 
college students: A prospective ohort study. Soc Work in Mental Health 16,2: 223-237 

Nock, M.K., Banaji, M.R., 2007. Prediction of suicide ideation and attempts among adolescents 
using a brief performance-based test. J. Consult. Clin. Psychol, 75(5), 707–715. 

Nock, M.K., Borges, G., Bromet, E.J., Cha, C.B., Kessler, R.C., Lee, S., 2008. Suicide and suicidal 
behavior.  Epidemiol. Rev. 30, 133–154.   

Nock, M.K., Green, J.G., Hwang, I., McLaughlin, K.A., Sampson, N.A., Zaslavsky, A.M., Kessler, 
R.C., 2013. Prevalence, correlates, and treatment of lifetime suicidal behavior among 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

adolescents: Results from the national comorbidity survey replication adolescent supplement. 
JAMA Psychiat. 70(3), 300-310. 

Nock, M.K., Hwang, I., Sampson, N.A., Kessler, R.C., 2010. Mental disorders, comorbidity and 
suicidal behavior: results from the National Comorbidity Survey Replication. Mol. Psychiatry. 
15(8), 868–876.  

Nrugham, L., Holen, A., Sund, A.M., 2015. Prognosis and psychosocial outcomes of attempted 

suicide by early adolescence: a 6-year follow-up of school students into early adulthood.  J. 

Nerv. Ment. Dis. 203(4). 294–301. 
Nrugham, L., Larsson, B., Sund, A.M., 2008a. Predictors of suicidal acts across adolescence: 

influences of familial, peer and individual factors. J. Affect. Disord. 109(1–2), 35–45.  
Nrugham, L., Larsson, B., Sund, A.M., 2008b. Specific depressive symptoms and disorders as 

associates and predictors of suicidal acts across adolescence. J. Affect. Disord. 111(1), 83–93 
Panagioti, M., Gooding, P.A., Tarrier, N., 2012. A meta-analysis of the association between 

posttraumatic stress disorder and suicidality: The role of comorbid depression. Compr 
Psychiatry. 53(7). 915-930. 

Park, J.E., Lee, J.Y., Jeon, H.J., Han, K.H., Sohn, J.H., Sung, S.J., Cho, M.J., 2014. Age-related 
differences in the influence of major mental disorders on suicidality: a Korean nationwide 
community sample. J. Affect. Disord. 162, 96–101. 

Pompili, M., Forte, A., Lester, D., Erbuto, D., Rovedi, F., Innamorati, M., Amore, M., Girardi, P., 
2014. Suicide risk in type 1 diabetes mellitus: A systematic review. J. Psychosom. Res. 76(5), 
352-360. 

Qin, P., 2011. The impact of psychiatric illness on suicide: differences by diagnosis of disorders 
and by sex and age of subjects. Psychiatry Res. 45(11), 1445–1452. 

Reinherz, H.Z., Giaconia, R.M., Silverman, A.B., Friedman, A., Pakiz, B., Frost, A.K., Cohen, E., 
1995. Early psychosocial risks for adolescent suicidal ideation and attempts. J Am Acad Child 
Adolesc Psychiatry. 34(5), 599–611. 

Ribeiro, J.D., Franklin, J.C., Fox, K.R., Bentley, K.H., Kleiman, E.M., Chang, B.P., Nock, M. K., 
2016. Self-injurious thoughts and behaviors as risk factors for future suicide ideation, attempts, 
and death: a meta-analysis of longitudinal studies. Psychol. Med. 46(2), 225–236. 

 
Roberts, R.E., Roberts, C.R., Xing, Y., 2010. One-year incidence of suicide attempts and 

associated risk and protective factors among adolescents. Arch Suicide Res. 14(1), 66–78. 
Rodway, C., Tham, S.G., Ibrahim, S., Turnbull, P., Windfuhr, K., Shaw, J., Kapur, N., Appleby, L., 

2016. Suicide in children and young people in England: a consecutive case series. Lancet. 
3(8), 751–759. 

Rowan, A.B., 2001. Adolescent substance abuse and suicide. Depress Anxiety. 14(3), 186–191 
Rücker, G., Schwarzer, G., Carpenter, J., 2008. Arcsine test for publication bias in meta-analyses 

with binary outcomes. Stat. Med. 27(5), 746–763. 
Sareen J., Cox BJ., Afifi TO., de Graaf R., Asmundson GJG., ten Have M., Stein MB. 2005. Anxiety 

disorders and risk for suicidal ideation and suicide attempts. Arch Gen Psychiatry, 62: 1249-
1257. 

Schaffer, A., Sinyor, M., Kurdyak, P., Vigod, S., Sareen, J., Reis, C., Green, D., Bolton, J., Rhodes, 
A., Grigoriadis, S., Cairney, J., Cheung, A., 2016. Population-based analysis of health care 
contacts among suicide decedents: Identifying opportunities for more targeted suicide 
prevention strategies. World Psychiatry. 15(2), 135-145. 

Schneider, B., 2009. Substance use disorders and risk for completed suicide. Arch. Suicide Res. 
13(4), 303–316 

Schwarzer, G., Carpenter, J.R., Rücker, G., 2014.  Multivariate meta-analysis, in: Meta-analysis 
with R. Springer: Freiburg, pp 165–186. 

Scott, K.M., Von Korff, M., Alonso, J., Angermeyer, M.C., Bromet, E., Fayyad, J., de Girolamo, G., 
Demyttenaere, K., Gasquet, I., Gureje, O., Haro, J. M., He, Y., Kessler, R.C., Levinson, D., 
Medina Mora, M. E., Oakley Browne, M., Ormel, J., Posada-Villa, J., Watanabe, M., Williams, 
D., 2009. Mental-physical co-morbidity and its relationship with disability: results from the 
World Mental Health Surveys. Psychol. Med. 39(1), 33–43.  

Shaffer, D., 1996. Psychiatric Diagnosis in Child and Adolescent Suicide. Arch Gen Psychiatry. 
53(4), 339 

Swanson, E.N., Owens, E.B., Hinshaw, S.P., 2014. Pathways to self-harmful behaviors in young 
women with and without ADHD: a longitudinal examination of mediating factors. J Child 
Psychol Psychiatry. 55(5), 505–515 

Szanto, K., Mulsant, B.H., Houck, P.R., Miller, M.D., Mazumdar, S., Reynolds, C.F., 2001. 3
rd

. 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Treatment outcome in suicidal vs. non-suicidal elderly patients. Am J Geriatr Psychiatry. 9(3), 
261–268. 

Thompson M.P., Swartout K., 2018. Epidemiology of suicide attempts among youth transitioning to 
adulthood. J Youth Adolescence 47:807-817. 

Tooth L, Ware R, Bain C, Purdie DM, Dobson A., 2005. Quality of reporting of observational 
longitudinal research. Am J Epidemiol. 161, 280–8. 

Turecki, G., Brent, D.A., 2016. Suicide and suicidal behaviour. Lancet. 387. 1227–1239. 
Waern, M., Rubenowitz, E., Wilhelmson, K., 2003. Predictors of suicide in the old elderly. 

Gerontology. ; 49(5), 328–334 
Wasserman, D., Hoven, C.W., Wasserman, C., Wall, M., Eisenberg, R., Hadlaczky, G., Kelleher, I., 

Sarchiapone, M., Apter, A., Balazs, J., Bobes, J., Brunner, R., Corcoran, P., Cosman, D., 
Guillemin, F., Haring, C., Iosue, M., Kaess, M., Kahn, J.P., Keeley, H., Musa, G.J., Nemes, B., 
Postuvan, V., Saiz, P., Reiter-Theil, S., Varnik, A., Varnik, P., Carli, V.,2015 School-based 
suicide prevention programmes: The SEYLE cluster-randomised, controlled trial. Lancet. 
385(9977),1536-1544 

Wells, G.A., Shea, B., O‟Connell, D., Peterson, J., Welch, V., Losos, M., 2014. The Newcastle-
Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in meta-analyses. 
(http://www.ohri.ca/Programs/clinical_epidemiology/oxford.asp)  Accessed: 5 Sept 2017 

Wilcox, H.C., Storr, C.L., Breslau, N., 2009. Posttraumatic stress disorder and suicide attempts in a 
community sample of urban american young adults. Arch Gen Psychiatry. 66(3), 305–311 

World Health Organization, 2014. Preventing suicide: A global imperative.         
(http://www.who.int/mental_health/suicide-prevent/en/). Accessed 5 July 2018. 

World Health Organization, 2016. Suicide data. 
(http://www.who.int/mental_health/prevention/suicideprevent/en/).  Accessed 5 July 2018.   

Yaldizli, O., Kuhl, H.C., Graf, M., Wiesbeck, G.A., Wurst, F.M., 2010. Risk factors for suicide 
attempts in patients with alcohol dependence or abuse and a history of depressive symptoms: 
a subgroup analysis from the WHO/ISBRA study. Drug Alcohol Rev. 29(1), 64–74.  

 Yip, P.S., Hawton, K., Liu, K., Liu, K.S., Ng, P.W., Kam, P.M., Law, Y.W., Wong, T.W., 2011. A 
study of deliberate self-harm and its repetition among patients presenting to an emergency 
department. Crisis. 32(4), 217–224. 

 
  
 
  

 
 
 
  



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Figure 1. PRISMA Flow Diagram 
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Additional records identified 
through other sources 

(n = 247) 
 

Records after duplicates removed 
(n = 26,883) 

Records screened 
(n =  9,744) 

Records excluded 
(n = 8,403) 

Full-text articles assessed 
for eligibility 
(n = 1,701) 

Full-text articles excluded, with 
reasons 

(n = 1,677) 
 

- No suicide/attempted suicide 
(n= 368) 
- No risk factor (n=101) 
- No population-based cohorts 
or case-controls (n= 415) 
- Age not ranged 12-26y (n= 488) 
- Neuroimaging, genetic or 
neurobiological studies (n= 21) 
- Assessment of intervention 
studies (n= 14) 
- No original data (n= 54) 
- Article not found (n= 3) 
- Correspondence authors of 
foreign language article did not 
reply (n= 15) 
 
- No any type of mental disorder 
reported (n=172) 
-No valided instrument (n= 26) 
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Table 1. Characteristics of included studies 
Auth

or 
Stu
dy 

des
ign 

Tota
l 

sam
ple 
(at 
bas
elin
e in 
coh
ort 

stud
ies) 

Popul
ation 

Ag
e 

ran
ge 
(ye
ars

) 

Mea
n 

age 
(SD) 

Mental disorder Instrume
nt  

NO
S 

Qu
alit
y 
 

Studies assessing suicide attempts 

Ferg
usso
n DM 

&  
Lyns
key 
MT. 
1995

 

Co
hort 
(16 
yea
rs 
foll
ow-
up) 

954 Gener
al 

16 16 Any mental disorder 
Mood disorder 
Anxiety disorder 
Conduct/oppositional disorder 
Substance use disorder 

Diagnosti
c 

Interview 
Schedule 

for 
Children 
(DISC) 

7 

Rein
herz, 
HZ et 

al. 
1995

 

Co
hort 
 (14 
yea
rs 
foll
ow-
up) 

385 Stude
nts 

18 17,9 Major depression 
Simple phobia 
Social phobia 
PTSD 
Drug abuse/dependence 
Alcohol abuse/dependence 

NIMH 
Diagnosti

c 
Interview 
Schedule
,Version 
IIIR (DIS-

IIIR) 

7 

Beau
trais 
AL et 

al. 
1996 

Ca
se-
con
trol 

132 
case
s vs. 
153 
cont
rols 

Gener
al 

13-
24 

 Any affective disorder 
Any antisocial disorder 
Any anxiety disorder 
Any substance use disorder 
 

Structure
d Clinical 
Interview 
for DSM-

III-R 
(SCID) 

5 

Carte
r GL 
et al. 
2003

 

Ca
se-
con
trol 

31 
case
s vs. 
842 
cont
rols 

Gener
al 

18-
24 

 Any mental disorder 
Any affective disorder 
Any anxiety disorder 
Personality disorder 
Substance use disorder 

Composit
e 

Internatio
nal 

Diagnosti
c 

Interview 
(CIDI) 

4 

Ferg
usso
n DM 
et al. 
2003

 

Co
hort 
(21 
yea
rs 
foll
ow-
up) 

126
5 

Gener
al 

15-
21 

 Major depression Diagnosti
c 

Interview 
Schedule 

for 
Children 
(DISC) 

4 

Ferg
usso
n DM 
et al.  
2005

 

Co
hort 
(7 

yea
rs 
foll
ow-

100
6 

Gener
al 

21-
25 

 Major depression 
 

Composit
e 

Internatio
nal 

Diagnosti
c 

Interview 

7 
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up) (CIDI) 

Bode
n JM 
et al. 
2007

 

Co
hort 
(25 
yea
rs 
foll
ow-
up) 

126
5 

Gener
al 

16-
25 

 GAD 
Panic 
Phobia 

Composit
e 

Internatio
nal 

Diagnosti
c 

Interview 
(CIDI) 

4 

Brez
o J et 

al. 
2007

 

Co
hort 
(24 
yea
rs 
foll
ow-
up) 

301
7 

 Gene
ral 

15-
24 

21.4 Disruptive disorder Diagnosti
c 

Interview 
Schedule 

for 
Children 
(DISC) 

8 

Nock 
MK 

et al. 
2007

 

Ca
se-
con
trol 

14 
case
s vs. 
48 

cont
rol 

Gener
al 

12-
19 

17.1 
(1.9) 

Any mood disorder 
Any anxiety disorder 
Any eating disorder 
Any impulse-control disorder 
Any substance use disorder 

Schedule 
for 

Affective 
Disorder

s and 
Schizoph
renia for 
School-

Age 
Children-
Present 

and 
Lifetime 
Version 

(K-
SADS-

PL) 

3 

Nrug
ham 
L et 
al. 

2008
 

Ca
se-
con
trol 

225 
case
s vs. 
120 
cont
rols 

schoo
l-

based 

14-
20 

14.9 
(0.6) 

Depressive disorder Schedule 
for 

Affective 
Disorder

s and 
Schizoph
renia for 
School-

Age 
Children-
Present 

and 
Lifetime 
Version 

(K-
SADS-

PL) 

6 

Nrug
ham 
L et 
al. 

2008
 

Ca
se-
con
trol 

36 
case
s vs 
229 
cont
rols 

Stude
nts 

15-
20 

14.9 
(0.5) 

Major depressive disorder 
Dysthimia 
Depressive Disorder Not 
Otherwise Specified  

Schedule 
for 

Affective 
Disorder

s and 
Schizoph

8 
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renia for 
School-

Age 
Children-
Present 

and 
Lifetime 
Version 

(K-
SADS-

PL) 

Wilco
x HC 
et al. 
2009

 

Co
hort 
(17 
yea
rs 
foll
ow-
up) 

231
1 

Stude
nts 

20-
23 

21 Major depressive episode 
PTSD 
Alcohol abuse disorder 
Drug abuse or dependence 

Diagnosti
c 

Interview 
Schedule 
(DSM-III-

R) 

5 

Robe
rts 

RE et 
al. 

2010
 

Co
hort 
(1 

yea
r 

foll
ow-
up) 

417
5 

Gener
al 

11 
to1
7 

 Any mental disorder 
Depressive disorder 
Marijuana use disorder 
Substance use disorder 
Alcohol use disorder 

Diagnosti
c 

Interview 
Schedule 

for 
Children, 
Version 4 

(DISC-
IV) 

4 

Hurti
g T et 

al. 
2012

 

Co
hort 
(16 
yea
rs 
foll
ow-
up) 

273 Gener
al 

15-
18 

 Depression 
Any anxiety diagnosis 
ADHD 
Behavioural disorder 
Substance use/dependence 
disorder 

Schedule 
for 

Affective 
Disorder

s and 
Schizoph
renia for 
School-

Age 
Children-
Present 

and 
Lifetime 
Version 

(K-
SADS-

PL) 

5 

Must
anki 
B & 
Liu 
R. 

2013
 

Co
hort  
(1 

yea
r 

foll
ow-
up) 

237 GLBT 16-
20 

18.6 
(1.3
4) 

Major depression disorder Diagnosti
c 

Interview 
Schedule 

for 
Children 
(DISC) 

7 

Mars 
B et 
al. 

2014
 

Co
hort 
(16 
yea
rs 
foll
ow-

479
9 

Gener
al 

16 16 Anxiety 
Depression 

Semi-
structure

d 
DAWBA 
interview 

6 
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up) 

Swan
son 
E.N 
et al. 
2014

 

Co
hort 
(10 
yea
rs 
foll
ow-
up) 

199 Wom
en 

16-
22 

19,6 ADHD-C 
ADHD-I 

Diagnosti
c 

Interview 
Schedule 

for 
Children 
(DISC) 

7 

Nrug
ham 
L et 
al. 

2015
 

 
 
 
 

Co
hort 
(5 

yea
rs 
foll
ow-
up) 

345 Stude
nts 

18-
21 

20 
(0,6) 

Major depressive disorder 
Dysthymia 
Alcohol disorder 
Conduct disorder 
Post-traumatic stress disorder 
Substance disorder 

Schedule 
for 

Affective 
Disorder

s and 
Schizoph
renia for 
School-

Age 
Children-
Present 

and 
Lifetime 
Version 

(K-
SADS-

PL) 

6 

Caye 
A et 
al. 
2016 

Co
hort 
(8 

yea
rs 
foll
ow-
up) 

524
9 

Gener
al 

18-
19 

18 Attention-deficit/hyperactivity 
disorder 

DSM-V 
clinical 

structure
d 

interview 

 

Meza 
JI et 
al. 
2016 

Ca
se-
con
trol 

700 
case
s vs 
140
0 

cont
rols 

Gener
al 

17-
24 

19.6 Attention-deficit/hyperactivity 
disorder 

Diagnosti
c 

Interview 
Schedule 

for 
Children, 

4th 
edition 

 

 
 
 
Studies assessing suicide 

Brent 
DA et 

al. 
1993

 

Ca
se-
con
trol 

67 
case
s vs. 
67 

cont
rols 

Gener
al 

13-
19 

17.1 
(1.8
9) 

case
s; 

17.3 
(1.6) 
cont
rols 

Any psychiatric disorder 
Any affective disorder 
Major depression 
Alcohol Abuse 
Substance abuse 
Drug abuse 
Conduct disorder 

Schedule 
for 

Affective 
Disorder

s and 
Schizoph
renia for 
School-

Age 
Children, 
Epidemio
logic and 
Present 
versions 

6 
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(K-
SADS-E 
and P) 

Brent 
DA et 

al. 
1994

 

Ca
se-
con
trol 

43 
case
s vs. 
43 

cont
rols 

Gener
al 

13-
19 

17.4 
(2.0) 
suci
des;          
17.5 
(1.8) 
cont
rols 

Any personality disorder  
Antisocial  
Borderline  
Cluster A  
Cluster B  
Cluster C  
Compulsive  
Dependent  
Histrionic  
Hostility 
 Irritability  
Narcissistic  
Paranoid 
Passive-Agressive  
Schizoid  
Schizotypal 

 

Schedule 
for 

Affective 
Disorder

s and 
Schizoph
renia for 
School-

Age 
Children, 
Epidemio
logic and 
Present 
versions 

(K-
SADS-E 
and P) 

7 

Shaff
er D 
et al. 
1996

 

Ca
se-
con
trol 

120 
case
s vs. 
147 
cont
rols 

Gener
al 

<20 16.9 
male

s; 
15.9 
fem
ales 

Mood disorder 
Anxiety disorder 
Disruptive Disorders 
Any substance abuse 
 

Schedule 
for 

Affective 
Disorder

s and 
Schizoph
renia for 
School-

Age 
Children-
Present 

and 
Lifetime 
Version 

(K-
SADS-

PL) 

5 

Gold
stein 
TR et 

al. 
2008

 

Ca
se-
con
trol 

140 
case
s vs. 
131 
cont
rols 

Gener
al 

13-
19 

17.3 
(1.9) 
case

s; 
17.5
(1.7) 
cont
rols 

Any sleep disturbance 
 

Schedule 
for 

Affective 
Disorder

s and 
Schizoph
renia for 
School-

Age 
Children, 
Epidemio
logic and 
Present 
versions 

(K-
SADS-E 
and P) 

3 
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Table 2 

Estimates for the different categories of disorders considered into this study 

Outcome 

Categories of disorders   

AFF ANX DISR DRUGS 

Suicidal attempt    

Estimated loading 

(B) 

0.46 

(0.12,0.79)** 

0.07 (-0.33, 

0.50) 

-0.37 (-1.07, 

0.32) 

-0.05 (-0.76, 

0.67) 

Overall OR 1.54 (1.21, 

1.96)*** 

1.07 (0.78, 

1.46) 

0.86 (0.62, 

1.21) 

1.05 (0.60, 

1.83) 

Note. Values between brackets depict the confidence interval at 95%. 

OR = odds ratio; AFF = affective disorders; ANX = anxiety disorders; DISR = disruptive 

disorders; DRUGS = substance abuse disorders. 

* p < .05; ** p < .01; *** p < .001. 

 


