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Abstract

Background. Suicidal thoughts and behaviors (STBs) are a major concern in people with
psychotic disorders. There is a need to examine their prevalence over long-term follow-up after
first-episode psychosis (FEP) and determine their early predictors.

Methods. Of 510 participants with FEP evaluated on 26 risk factors for later outcomes, 260 were
reassessed after 21 years of follow-up for lifetime ratings of most severe suicidal ideation, number
of suicide attempts, and lethality of the most severe attempt. Risk factors and STB outcomes were
modeled using hierarchical linear regression analysis.

Results. Over the 21-year follow-up period, 62.7% of participants experienced suicidal thoughts,
40.8% attempted suicide, and 18 died of suicide (3.5% case fatality and 20.6% proportionate
mortality). Suicidal ideation was independently predicted by parental socioeconomic status,
familial load of major depression, neurodevelopmental delay, poor adolescence social networks,
and suicidal thoughts/behavior at FEP. The number of suicide attempts was independently
predicted by years of follow-up, familial load of major depression, obstetric complications,
childhood adversity, and suicidal thoughts/behavior at FEP. Lethality was independently
predicted by familial load of major depression, obstetric complications, neurodevelopmental
delay, and poor adolescence social networks. The proportion of variance in suicidal ideation,
attempts, and lethality explained by the independent predictors was 29.3%, 21.2%, and 18.1%,
respectively.

Conclusions. STBs are highly prevalent in psychotic disorders and leads to substantial mor-
bidity and mortality. They were predicted by a number of early risk factors, whose clinical
recognition should contribute to improved prediction and prevention in people with psychotic
disorders.

Introduction

Suicidal thoughts and behaviors (STBs), including suicidal ideation, suicide attempts, and suicide
death, are a major public health problem that puts a heavy burden on individuals, families, and
society. Suicide is among the leading causes of death worldwide and more than 700 000 people die
by suicide every year (World Health Organization, 2021). The reduction of suicide mortality has
been prioritized by the WHO as a global target, and among the evidence-based interventions
cited by the WHO to prevent suicide are ‘early identification, assessment, management, and
follow-up of anyone who is affected by suicidal behaviours’ (World Health Organization, 2021).

The risk of suicide appears to be particularly elevated in people with schizophrenia and other
psychotic disorders, numerous studies demonstrating an up to 20-fold increase in the relative risk
of suicide in this diagnostic group compared with the general population (Nordentoft, Madsen, &
Fedyszyn, 2015). Approximately 5% of people diagnosed with schizophrenia or psychosis die by
suicide (Hor & Taylor, 2010; M. Nordentoft, Mortensen, & Pedersen, 2011; Palmer, Pankratz, &
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Bostwick, 2005; Starzer et al., 2023). This estimated rate remains
unacceptably high, representing the largest single cause of excess
mortality in people with schizophrenia (Correll et al., 2022) and
contributing to a weighted average of 14.5 years of potential life lost
(Hjorthej, Stiirup, McGrath, & Nordentoft, 2017). Given the mag-
nitude of the problem, a better understanding of the factors asso-
ciated with STBs in psychotic disorders is required to improve the
assessment of suicidal risk and develop effective interventions.

The prediction of STBs continues to be a complex and unre-
solved question, both in nonclinical and clinical populations. A
meta-analysis of 365 studies from the past 50 years concluded that
prediction was only slightly better than the chance for suicidality
outcomes, which was also evident in people with psychotic dis-
orders (Franklin et al., 2017). While it is well known that suicide
risk is highly influenced by contextual factors, little is known
about the early risk factors for STBs. Indeed, the lack of progress
in predicting STBs may be attributable to research predominantly
focusing on isolated or proximal risk factors rather than trait
vulnerabilities preceding the onset of mental disorders (Vidal-
Ribas et al., 2022).

Despite extensive literature on the predictors of STBs after first-
episode psychosis (FEP), which has been summarized in several
systematic reviews and meta-analyses (Challis, Nielssen, Harris, &
Large, 2013; Coentre, Talina, Gdis, & Figueira, 2017; Huang, Fox,
Ribeiro, & Franklin, 2018; Pompili et al., 2011; Sicotte, Iyer, Kie-
pura, & Abdel-Baki, 2021), there is poor agreement regarding the
early predictors of STBs. To date, the most comprehensive system-
atic review in representative samples of individuals with FEP
included 17 longitudinal studies (n = 14.907) with a mean follow-
up length of 4.9 years (Sicotte et al., 2021). This review concluded
that up to 27% of the participants had suicidal ideation, 21.6% had
made at least one suicide attempt, 1-4.3% had died by suicide
during follow-up; and only male sex, depressive symptoms, and
suicide attempts occurring early during follow-up were associated
with subsequent STBs. Other risk factors yielded conflicting results
or were not associated with STBs; no study assessed factors asso-
ciated specifically with suicidal ideation, and the heterogeneity of
the individual studies precluded a meta-analysis.

The limitations of most previous studies include the relatively
short length of follow-up, restricted set of predictors examined, and
failure to control for potential confounders or among risk factors,
the latter being particularly relevant as predictors of STBs are often
intercorrelated (Franklin et al., 2017). Additionally, many studies
erroneously group suicidal ideation and suicide attempt into a
single suicidality outcome, which fails to distinguish factors asso-
ciated with ideation from those associated with suicide attempts
and death (Bakst, Rabinowitz, & Bromet, 2010; Nock et al., 2018).

To contribute to this important field, this study aimed to inves-
tigate the lifetime prevalence of STBs and their early risk factors
using data from a large cohort of people with FEP, who were
followed up for a mean of 21 years. We examined four STBs:
lifetime most severe suicidal ideation, number of suicide attempts,
lethality of the most severe attempt, and death by suicide. Self-
harming behaviors were excluded from the study because they are
behaviors carried out without any intention of suicide. Our specific
aims were to (1) document the prevalence of STBs over the follow-
up period; (2) estimate the potential predictive value of 26 early
biopsychosocial risks and protective factors for suicidal ideation,
number of suicide attempts, and lethality of the most severe
attempt; and (3) examine the timing and mortality rates due to
suicide over the follow-up.
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Methods
Study design and population

This was a longitudinal and naturalistic study of subjects with
epidemiologically defined FEP. Eligible subjects were consecutive
admitted to a psychiatric ward in Pamplona, Spain, which serves a
defined catchment area for approximately 200 000 inhabitants,
between January 1990 and December 2008 (Figure 1).

The baseline study cohort comprised subjects who met the
following inclusion criteria: (a) admission for FEP fulfilling the
DSM-III-R or DSM-IV criteria for a functional psychotic disorder;
(b) age 15-65 years; (c) residence in the catchment area of the
hospital; (d) completion of the inpatient treatment period; (e) close
relatives available to provide broad background information; and
(f) written informed consent. The exclusion criteria were as follows:
(a) previous antipsychotic treatment for more than 2 months,
(b) diagnosis of drug-induced psychosis, (c) history of serious
medical or neurological disease, and (d) mental disability (IQ less
than 70). The study methods are described in detail elsewhere
(Peralta et al., 2022, 2021). Briefly, the main instrument for assess-
ing clinical and diagnostic variables was the Comprehensive
Assessment of Symptoms and History (CASH) (Andreasen, 1987,
1992). Regarding, the changing DSM criteria for psychotic dis-
orders, a major advantage of the CASH is that it provides broad
descriptive coverage for diagnosis using a variety of criteria from
DSM-III to DSM-5. More specifically, the successive DSM editions
defined virtually the same population of psychotic disorders, as
shown by a kappa coefficient of >.95.

Tracing and recontact procedures for the follow-up

Between January 2018 and May 2021, on average 21.1 years
(SD = 5.59) after the baseline assessment, we sought to trace and
reinterview the subjects to assess their clinical course and different
outcomes of psychotic illness. We began by identifying deceased
subjects, and then proceeded to locate the living subjects by postal
mail and telephone. Subjects who did not respond to the first
contact attempt were contacted again 2 months later. Finally, for
the identified individuals who did not respond, we sought to
contact and invite them via their treating psychiatrist or general
practitioner. If subjects expressed an interest in the study, they were
invited to meet with the field researchers to learn about and discuss
participation.

In Spain, free universal healthcare is available for all citizens, and
every citizen is assigned a unique identification number in the civil
registration system. Because of this number, full data linkage of the
participants in the cohort with health registers was possible. We
extracted data from the following registers: (1) ‘Servicio Navarro de
Salud’, (2) ‘Instituto Nacional de Estadistica’, and (3) ‘Instituto
Navarro de Medicina Legal y Forense’. We identified deceased
subjects via electronic health records, such as the time and cause
of death. To confirm those subjects died by suicide, we cross-
checked the death records with the official forensic register. In
Spain, all suspected suicides are investigated by a medical examiner
with the power to order an autopsy and gather all the information
necessary to reach a judgement on the cause of death.

All living participants and their legal representatives, if appro-
priate, signed written informed consent, and the local ethics com-
mittee granted ethical approval, including permission to access the
clinical and official registers of deceased subjects. The authors assert
that all procedures contributing to this work comply with the
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Potential participants assessed for eligibility
(n=623)

Excluded (n=113):

Refused to participate (n=36)

Unable to provide informed consent (n=28)

Did not complete inpatient treatment and the 6-month assessment after
discharge (n=18)

Not residing in the catchment area of the hospital (n=15)

Lack of close relatives (n=11)

Diagnosis of drug-induced psychotic disorder (n=5)

Eligible participants at baseline
(n=510)

Excluded (n=141):

Refused to participate (n=120)

Not located (n=22)

Residing in another region or country (n=20)

Severe medical iliness impeding outcome assessment (n=11)
Other reasons (n=8)

Participants assessed at follow-up
(n=243)

Deceased (n=86) |-------------- | Due to medical/unknown causes (n=69) |

b i Due to suicide (n=17) ‘

Final study sample
(n=260)

Figure 1. Flow diagram of included and excluded participants.

Note: One participant who completed the follow-up assessments died by suicide shortly after the assessment; thus, the total number of deceased people at follow-up was 87 and the

total number of suicide deaths was 18.

ethical standards of the relevant national and institutional commit-
tees on human experimentation and the Helsinki Declaration of
1975, as revised in 2008.

Assessment of baseline predictors

A senior author (VP or MJC) assessed participants at baseline. We
selected 26 baseline candidate risk factors of potential relevance for
predicting suicidality outcomes, most of which have been examined
in one or more previous studies of STBs in subjects with FEP. Risk
factors were chronologically segmented according to their time
from FEP into the following consecutive clusters: sociodemo-
graphics, familial risk, early developmental antecedents, late devel-
opmental antecedents, precipitating factors, illness-onset features,
and FEP characteristics.

Sociodemographic variables were assessed using the CASH and
included age, sex, length of follow-up, and five-level parental socio-
economic status (SES).

The familial risk of schizophrenia spectrum disorders, bipolar
disorder, and major depressive disorder (MDD) was assessed in the
participants’ first-degree relatives using the Family History-
Research Diagnostic Criteria (FH-RDC) (Andreasen, Endicott,
Spitzer, & Winokur, 1977). We estimated the familial load score
for these disorders by considering family size and age structure
according to Verdoux et al. (1996).

Early developmental antecedents included obstetric complica-
tions, which were assessed using the Lewis and Murray scale (Lewis,
Owen, & Murray, 1989) and neurodevelopmental delay, which was
assessed according to the scale published by (Shapiro et al., 1990),

which rates developmental milestone attainment up to the age of
three. The scale includes six specific milestones attained at expected
age: sitting, standing, walking, talking words, talking sentences, and
urine/feces control. A neurodevelopmental score was derived ran-
ging from 0 (all milestones attained at expected age) to 6 (none of
the milestones attained at expected age).

Late developmental antecedents included childhood adversity,
which was assessed using the Global Family Environment Scale
(Peralta et al., 2024; Rey et al., 1997), which indexes the global
quality of the environment in which the child was raised up to age
12; adolescence psychosocial adjustment, which was rated by the
CASH; and social networks during adolescence, which were
assessed using the Social Support Scale (Surtees, 1980). Premorbid
cognitive reserve was estimated according to established measures
of premorbid intelligence, educational level, and leisure activities
(Amoretti et al., 2020; Barnett, Salmond, Jones, & Sahakian, 2006)
(see Supplementary Material).

Precipitating factors occurring within the 6 months before
illness onset included psychosocial stressors rated per the DSM-
III Axis IV (APA, 1980) as the overall severity of a stressor judged to
have been a significant contributor to the development of disorder
from 1 (no apparent stressor) to 7 (catastrophic) and the severity of
substance abuse or dependence as rated per the CASH.

First-episode characteristics were psychopathology, as rated by
the current state module of the CASH, which includes the Scale for
the Assessment of Positive Symptoms (SAPS), the Scale for the
Assessment of Negative Symptoms (SANS), global severity ratings
for mania and depressive symptoms, and a severity rating for
suicidal thoughts/attempts. Lack of insight was assessed using a
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specific item from the Positive and Negative Syndrome Scale
(Peralta & Cuesta, 1994). Finally, illness severity and response to
treatment were recorded using the corresponding sections of the
Clinical Global Impression (CGI) scale (Guy, 1976).

Assessment of STB outcomes

The lifetime version of the Columbia-Suicide Severity Rating Scale
(CSSRS) (Posner et al., 2008) was used to assess three STBs in
surviving participants: lifetime most severe suicidal ideation, total
number of actual suicide attempts, and lethality or medical damage
of the most serious attempt. Suicidal ideation and lethality were
rated on a 6-point Likert scale (see Supplementary Material for a
more extensive description of the CSSRS). The instrument was
administered by two trained follow-up field interviewers (LMI
and EGJ). They were blinded to the baseline characteristics of each
subject and their background information and assessed the parti-
cipants’ STBs based on information elicited during interviews with
the participants, interviews with significant others, and medical
records. Each participant who died by suicide was given the most
severe score (5) on both the most severe suicidal ideation subscale
(active suicidal ideation with a specific plan and intent) and the
actual lethality of the most severe attempt subscale (death). Fur-
thermore, for suicidal participants, the total number of suicide
attempts and the last known DSM-5 diagnosis were obtained from
the medical records.

Following Dutta et al. (Dutta et al., 2010), we defined propor-
tionate mortality as the percentage of those who died within the
follow-up period who committed suicide, and we defined case
fatality as the percentage of the original cohort who died of suicide.

Statistical analyses

Descriptive analyses and comparisons of patient characteristics
were performed using the independent chi-square test or t-test, as
appropriate. Continuous variables were examined for normality
and transformed, as appropriate.

Pearson’s correlation coefficients were calculated between puta-
tive predictor variables and the three suicidality outcomes. These
bivariate analyses formed the basis for multivariable hierarchical
linear regression models that were constructed to estimate the
unique contribution of the predictive variables to each suicidality
outcome. The statistically significant predictor variables in the
bivariate analyses were entered into the regression model one at a
time in chronological order, as described above, and a final regres-
sion model was made from the independent variables that
remained significant. The basic assumptions of the regression
models were checked by examining residual plots, tolerance, and
variance inflation factor, none of which were violated. Standardized
B-values (and 95% Cls) were provided to allow comparisons
between models. We estimated the incremental fit (AR?) of the
significant variables remaining in the model as an index of the
unique amount of variance explained by the predictive variables in
the outcome variance.

Kaplan—Meier analysis was performed to estimate the time-to-
event (suicide) distribution over the follow-up period. We calcu-
lated life expectancy as the median survival time from baseline,
which was the time at which half of the suicides occurred.

Power analysis was computed for the required sample size, given
a=0.05, power = 0.80, and a medium effect size. A significance level
of 5% (two-tailed) was used for all analyses, which were performed
using SPSS (version 21.0; SPSS, Chicago, Illinois, USA).
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Results
Study sample

Of the 510 patients assessed at baseline, 243 were successfully
followed-up (46.4% of the initial sample and 57.3% of the survivors)
and completed the follow-up assessments. During the follow-up, a
total of 17 participants died of suicide, which, together with those
who completed the follow-up assessments, made the final study
sample (n = 260, 51% of the initial sample) (Figure 1). One
participant who completed the follow-up assessment committed
suicide 4 months later; thus, the deceased subjects totaled 87, of
whom 18 died of suicide.

A comparison of those with (n = 260) and without follow-up
STBs information (n = 250) found that those with information were
significantly younger (p <.001), which was due to the higher mean
age of those excluded subjects due to severe medical illness (40.0,
SD = 15.6) and nonsuicide mortality (40.7, SD = 14.5). No signifi-
cant differences were found in any of the other baseline variables
(Table 1).

Compared to living participants, those who died by suicide had
more suicide attempts (3.17 versus 1.21, p = 0.009) and a predom-
inance of males (77.8% versus 56.6%, p = 0.069). The groups did not
differ in the diagnosis of specific psychotic disorders (Supplementary
Table S1).

Prevalence of STBs

The distribution prevalence of the lifetime most severe suicidal
ideation, total number of suicide attempts, and lethality of the most
serious attempt are presented in Supplementary Tables S3 to S5.
The lifetime rate of suicidal ideation was 62.7% (n = 163/260),
and among these subjects, 55.2% (90/163) had suicidal ideation
with a specific plan and intent to act. The lifetime rate of suicide
attempts was 40.8% (n = 106/260), among whom 35.9% (38/106)
required medical hospitalization or intensive care. Of the 510 eli-
gible subjects and 87 total deaths, the suicide (case fatality) rate
was 3.53% (18/510), and the proportionate mortality rate was
20.6% (18/87).

The average number of attempts in the entire cohort was 1.34
(SD = 3.05, range 0-22). Among the suicide attempters, the mean
number of attempts was 3.29 (SD = 4.10), and those who died by
suicide had a similar average number of attempts (3.17, SD = 3.66)
as the living participants (3.32, SD = 4.20). The suicide attempters
made a total of 349 attempts, which means that one of every 19.4
attempters (349/18) completed suicide.

The Kaplan—Meier curve for the time the patients died by
suicide after FEP increased steadily over the entire follow-up period
(Figure 2). The mean time to suicide was 11.5 years (SD = 6.42,
range = 1-23), and the median survival time was 10 years
(interquartile range = 6.50-16.5). At the 5-year follow-up, 27.8%
of the eventually suicidal patients had died by suicide, and at the
10-year follow-up, this figure was 55.6%.

Associations among STB outcomes and among risk factors

The power analysis showed that the study’s sample size was
adequate to conduct bivariate and multivariate analyses reliably
(Supplementary Table S6). The severity of lifetime suicidal ideation
was strongly correlated with both the number of suicide attempts
(r = 481, p < 0.001) and lethality of the most severe attempt
(r = 489, p < 0.001), while the correlation between the number of
attempts and lethality was weaker (r = .235, p = 0.015).
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Table 1. Baseline sociodemographic and clinical characteristics of cohort members included in the study (n = 260) and those excluded (n = 250)

Included Excluded %> Or ti) p
Sex, male, n (%) 151 (58.1) 153 (61.2) 0.616(y) 0.472
Age at study entry, y 27.6 (9.70) 32.0 (12.9) 4.33T(461.5) <0.001
Ethnic origin (Caucasian), n (%) 252 (51.9) 234 (48.1) 3.138y 0.076
Socioeconomic status score (1-5) 3.07 (0.72) 3.16 (0.67) 1.466 503) 0.143
Married/cohabiting at illness onset, n (%) 73 (30.0) 94 (35.2) 1.541 0.214
Education, years 11.1 (3.38) 10.7 (3.44) 1.605508) 0.109
Premorbid adjustment total score 5.37 (4.22) 5.58 (3.71) 0.594(505) 0.553
DUP, months 14.7 (34.3) 21.2 (45.6) 1.797 462.2) 0.071
Drug abuse, n (%) 87 (33.5) 94 (37.6) 0.953(y) 0.329
Type of onset (1 = acute, 4 = chronic) 2.58 (1.22) 2.74 (1.19) 1.52250g) 0.129
Compulsory admission, n (%) 81(31.2) 82 (32.8) 0.159 3 0.690
Antipsychotic drug-naive status, n (%) 205 (78.8) 188 (75.2) 0.958(1) 0.328
Diagnosis, n (%):
Schizophrenia 72 (29.6) 89 (33.3) 2.262(7 0.944
Schizophreniform disorder 40 (16.5) 39 (14.6)
Brief psychotic disorder 41 (16.9) 40 (15.0)
Delusional disorder 16 (6.6) 23 (8.6)
Schizoaffective disorder 13 (5.3) 12 (4.5)
Mania/bipolar disorder 20 (8.2) 23 (8.6)
Major depressive disorder 29 (11.9) 30 (11.2)
Psychotic disorder NOS 12 (4.9) 11 (4.1)
CGl, illness severity 2.70 (1.73) 2.84 (1.79) 0.872(508) 0.383
SAPS 9.48 (4.12) 9.01 (4.05) 1.662(508) 0.097
SANS 4.93 (5.21) 5.56 (5.38) 1.349 505 0.178
Mood symptoms 1.85 (1.78) 1.66 (1.85) 1.229(508) 0.220
Suicidal thoughts/attempts 0.67 (1.29) 0.64 (1.22) 0.286(50) 0.775
CGl, efficacy index 1.56 (0.78) 1.66 (0.91) 1.355(483.6) 0.176

Abbreviations: DUP = Duration of Untreated Psychosis; NOS = Not Otherwise Specified; SAPS = Scale for the Assessment of Positive Symptoms; SANS = Scale for the Assessment of Negative

Symptoms; CGI = Clinical Global Impression.

Many putative risk factors were found to be significantly cor-
related. Of the 313 correlation coefficients, 150 (47.9%) were sig-
nificant at p < 0.05, and 115 (36.7%) were significant at p < 0.01
(Supplementary Table S5). The most intercorrelated factors
involved variables reflecting impaired development, from obstetric
complications to adolescence factors, which showed weaker correl-
ations with many other factors.

Early predictors of STBs

Bivariate analyses showed that of the 26 putative risk factors,
14 were significantly correlated with suicidal thoughts severity,
17 with the number of suicide attempts, and 7 with the lethality
of the most severe attempt (Table 2). Notably, neither illness onset
nor FEP variables were significantly correlated with lethality of
suicide attempts.

Multivariate analysis showed that the severity of suicidal
thoughts was independently predicted by SES, familial load of

MDD, neurodevelopmental delay, poor premorbid social networks,
and suicidal thoughts/attempts at FEP. These factors explained
29.3% of the variance in suicidal thoughts, and the most predictive
factor was suicidal thoughts/attempts at FEP, which uniquely
explained 14.2% of the variance in the model (Table 3).

The number of suicide attempts was independently predicted
by years of follow-up, familial load of MDD, obstetric complica-
tions, childhood adversity, and suicidal thoughts/attempts at
FEP. These factors explained 21.2% of the variance in suicide
attempts, and the most predictive factor was suicidal thoughts/
attempts at FEP, which uniquely explained 13.8% of the variance
in the model.

The lethality of the most severe attempt was independently
predicted by male sex, the familial load of MDD, neurodevelop-
mental delay, and poor premorbid social networks. These factors
explained 18.1% of the variance in lethality, and the most predictive
factor was the familial load of MDD, which uniquely explained
6.7% of the variance in the model .
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Figure 2. Kaplan-Meier analysis of the time to suicide over the follow-up period.

Discussion
Main findings

The current study traced STBs, such as their early determinants, ina
large FEP cohort of 260 persons who were followed up over
21 years. This study has three key findings. First, we found that
the lifetime rate of suicidal ideation was 62.7%, and 40.8% of the
participants attempted suicide during follow-up. Eighteen
patients died by suicide, representing 17.0% of suicide attemp-
ters, 3.53% of the initial sample (case fatality), and 20.6% of all
deaths (proportionate mortality). The suicide rate after FEP
increased steadily over the follow-up period, with a median
survival time of 10 years.

Second, whereas bivariate analysis showed that many of the risk
factors in several realms were associated with any of the suicidal
outcomes, multivariate analysis showed that only a few risk factors
independently predicted suicidality outcomes, which may be
explained by substantial intercorrelation among risk factors, high-
lighting the relevance of multivariate adjustment in the prediction
of STBs.

Third, different suicidality outcomes were largely predicted by
different risk factors explaining between 18.1% and 29.3% of the
outcomes. Key risk factors included familial load of MDD and some
form of developmental impairment since they predicted each sui-
cidality outcome. Suicidal thoughts/attempts at FEP were the most
powerful predictors of lifetime suicide ideation and attempts. We
also found that insight, depression, illness severity, and poor treat-
ment response at FEP were associated with future STBs, albeit only
in isolation of other risk factors.

Taken together, our findings outline the outstanding lifetime
prevalence of STBs, such as their associated morbidity and mortal-
ity, over a very long-term course of psychotic disorders. Further-
more, our findings add to the literature in that they show that STBs
can be independently predicted by a variety of early risk factors,
which is of major relevance, given the long time lag between risk
exposure and outcome assessment. Notwithstanding this, it should
be acknowledged the multifaceted interplay between individual,
interpersonal, and societal-level factors in shaping an individual’s
vulnerability to suicide.

Comparison with the literature

Our prevalence rates for suicidal ideation and attempts were much
higher than those reported in the literature on psychosis (Sicotte
etal,, 2021), which may be explained by the longer follow-up period
in this study. Our suicide mortality rate of 3.53% was in the middle
of that estimated by the most recent review on the topic (Sicotte
et al,, 2021), and virtually the same rate (3.46%) was reported in a
20-year follow-up study of FEP (Starzer et al., 2023). A large, high-
quality longitudinal FEP study with a mean follow-up of 11.5 years
reported a case fatality from suicide of 1.9% and a proportionate
mortality of 11.9%, with a median time to suicide of 5.6 years (Dutta
etal., 2010). These figures are roughly half of those reported in our
study, which may be because our follow-up length was twice that of
Dutta et al.

In sharp contrast to our steady increase in suicide rates over
follow-up, previous studies have suggested that suicide rates show a
downward trend over time (Palmer et al., 2005; Pompili et al., 2011;
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Table 2. Pearson’s correlation coefficients between predictor variables and
suicidal thoughts and behaviors

Suicidal  N. of suicide Lethality of
thoughts attempts  suicide attempts
(n = 260) (n =260) (n =106)
Sociodemographics:
Age at follow-up or suicide .008 .007 .048
Sex (female = 0, male = 1) —.005 —.053 2367
Years of follow-up .130° .148* 126
Parental socioeconomic .144° .105 —.054
status
Familial risk:
Schizophrenia' .077 .039 .022
Bipolar disorder’ —.063 —.034 —.101
Major depressive .309° 173° .265°
disorder'
Early developmental
factors:
Obstetric complications .082 .143° .242°
Neurodevelopmental 175° 121 .252°
delay
Late developmental
factors
Childhood adversity .224¢ 201° 2157
Premorbid adjustment .118 .150* 116
Social networks .258° .182° .304°
Cognitive reserve -200° -201° —.164
Precipitating factors:
Psychosocial stressors —.066 .048 -.231°
Drug abuse —.010 —.081 .055
Illness-onset factors:
Age at illness onset —.116 -,078 -,034
DUP' .056 .052 014
pucp! .140° .087 .045
First-episode
characteristics:
Mania -.125° .097 .038
Depression .249°¢ .223¢ —.024
Suicidal thoughts/ .448° 425°¢ 127
attempts
SAPS —.057 —.069 —.066
SANS 119 .080 —.006
Lack of insight -202° -.142° —.013
CGl illness severity .160° .159% 132
CGl efficacy index .153° .069 .145

Abbreviations: DUP = Duration of Untreated Psychosis; DUCP = Duration of Untreated
Continuous Psychosis NOS = Not Otherwise Specified; SAPS = Scale for the Assessment of
Positive Symptoms; SANS = Scale for the Assessment of Negative Symptoms; CGI = Clinical
Global Impression.

"Log-transformed scores

2= P <0.05;

b=p<0.0y

€=p<0.001.

Ran et al., 2020), although a recent meta-analysis showed that this
trend was not statistically significant between 0-10 years and 11—
20 years (Fu et al., 2023). This discrepancy may be partly due to the
short duration of most previous studies, which was typically less
than 10 years. Longer studies have shown that suicide risk persists
for a decade after FEP (Lindelius & Kay, 1973; Dutta et al., 2010).
Similarly, a meta-analysis found that there was a numerically but
not statistically significant greater suicide-related mortality among
incident versus prevalent cases of schizophrenia (Correll et al.,
2022).

Overall, our findings confirm the most agreed upon early risk
factors for later STBs in FEP, namely male sex, depressive symp-
toms, and suicidal ideation/attempts (Sicotte et al., 2021). However,
we found that depression was no longer significant in multivariate
analysis. To the best of our knowledge, our study is the first to
establish a strong link between the familial load of MDD and
different types of STBs in people with psychotic disorders, which
aligns with family studies conducted in nonpsychotic populations
(Astruc et al., 2004; van Dijk, Murphy, Posner, Talati, & Weissman,
2021; Weissman et al., 2016).

A novel finding of our study was that several indicators of
impaired development were associated with lifetime STBs in both
bivariate and multivariate analyses. This finding can be framed
within the relevance of impaired neurodevelopment in psychotic
disorders (Murray, Bhavsar, Tripoli, & Howes, 2017), which makes
individuals more vulnerable to a range of poor outcomes, including
STBs. No previous study has examined the link between develop-
mental factors and later STBs in individuals with psychotic dis-
orders, except for premorbid adjustment (with inconclusive
findings) (Sicotte et al., 2021) and childhood adversity (with strong
evidence) (Baldini et al., 2023). However, several studies on the
developmental predictors of STBs in nonpsychotic populations have
provided evidence for such a link. A recent meta-analysis of birth
cohort studies supported an association between many unfolding
developmental factors, including obstetric complications, and subse-
quent suicide behaviors (Vidal-Ribas et al., 2022). Another study
showed that normal siblings of individuals with neurodevelopmental
conditions have four times the risk of suicide attempts compared to
controls (Wolff, Franco, Magiati, Pestell, & Glasson, 2023). This study
also showed that a history of cognitive dysfunction, childhood adver-
sity, depression, and psychosis (among other factors) had the highest
relative importance in predicting lifetime suicidality among siblings.
Finally, a study of children and adolescents admitted for a serious
suicide attempt showed that 70% had neurodevelopmental deviance
traits (Lévy-Bencheton, Chaste, & Sansen, 2024).

We observed that the risk factors were strongly interrelated,
and according to the timing of exposure, it appears that prenatal
factors, together with perinatal factors, lead to a cascade of inter-
connected developmental factors from infancy to childhood and
adolescence. The mechanism underlying the association between
developmental impairment and STBs is complex and multifac-
torial, although it has been speculated that impaired development
influences the immediate context in which the child is raised by
increasing the likelihood of being exposed to social and psycho-
logical factors conferring vulnerability to suicidal behaviors
(Vidal-Ribas et al., 2022).

No previous study specifically examined obstetric complica-
tions, neurodevelopmental delay, premorbid cognitive reserve, pre-
morbid social networks, DUCP, illness severity, and early response
to treatment as risk factors of STBs in psychosis; thus, our findings
regarding these variables should be confirmed by future long-term
studies.
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Table 3. Statistically significant unique associations between baseline predictors and lifetime suicidal thoughts and behaviours

Suicidal thoughts (n = 260)

Predictor variables B (95% ClI) p F change ) P AR? Adj.R?
Parental socioeconomic status .144 (.022 to .265) 0.021 5.43(1 75) 0.021 .021 .017
Familial load of MDD .310 (.194 to .425) <0.001 27.89(1,257) <0.001 .096 110
Neurodevelopmental delay .130 (.013 to .246) 0.030 4.77(1,256) 0.030 .016 123
Adolescence social networks .215 (.1079 to .350) <0.001 9.731,255) 0.002 .032 .151
Suicidal thoughts/attempts at FEP .386 (.280 to .491) <0.001 51.85(3 255) <0.001 142 293

Number of suicide attempts (n = 260)

B (95% Cl) P F change q) p AR? Adj. R?
Years of follow-up .148 (.027 to .270) 0.017 5.80(1,258) 0.017 .022 .018
Familial load of MDD .163 (.042 to .238) 0.008 7.09(1 257) 0.008 .026 .041
Obstetric complications .125 (.005 to .245) 0.041 4.22(1 556 0.041 .015 .053
Childhood adversity .170 (.044 to .295) 0.008 7.07(1,255) 0.008 .025 .075
Suicidal thoughts/attempts at FEP .382 (.270 to .494) <0.001 45.44 1 554 <0.001 .138 212

Lethality of suicide attempts (N = 106)

B (95% Cl) p F changear) p AR? Adj. R
Sex (male) .236 (.047 to .423) 0.015 6.13(1,104) 0.015 .056 .047
Familial load of MDD .259 (.079 to .460) 0.006 7.85(1,103) 0.006 .067 .106
Neurodevelopmental delay .239 (.054 to .384) 0.010 6.95(1,102) 0.016 .056 .154
Adolescence social networks .212 (.009 to .413) 0.041 4.30(1,101) 0.041 .034 .181

Abbreviations: FEP = First-episode psychosis; MDD = Major depressive disorder
Clinical implications Limitations

Our findings may help clinicians improve the prediction and
prevention of STBs in subjects with psychotic disorders in several
ways. First, it is essential to acknowledge that experiencing a
psychotic disorder conveys a higher risk of STBs than that
observed in normal people and most other mental disorders,
and that this risk is present over the entire illness course.

Second, while we identified key independent risk factors for later
STBs, we also observed that many other factors, ranging from
prenatal factors to FEP characteristics, were not independently
associated with STBs. Our findings should encourage clinicians to
systematically assess all of these risk factors to detect and treat
at-risk individuals as early as possible. In the era of personalized
medicine, our findings suggest that a simple assessment of a per-
sonal history of developmental impairment, depression, and sui-
cidal thoughts and attempts, such as a positive family history of
MDD, as part of the routine clinical assessment of people with FEP,
can help predict the long-term risk of suicidal behaviors.

Third, although preventive actions should ideally be directed
toward each risk factor, a more practical option is to focus inter-
ventions on the most consistent and preventable factors. Most risk
factors for STBs predate illness onset; therefore, they are not
amenable to preventive interventions in established psychosis. In
this regard, interventions that target depression and suicidal
thoughts in people with FEP may help address more efficiently
later STBs. In connection, close monitoring of these variables over
the course of illness, along with contextual factors, appears to be the
most appropriate way to prevent STBs.

Our findings should be interpreted within the context of several
limitations. First, we used an epidemiologically based first-
admission sample, which may be biased toward more severe clinical
outcomes than epidemiological incident samples.

Second, we had a relatively high dropout rate (50.9%), which,
although typical for very long-term designs, limits our ability to
generalize the findings to patients lost to follow-up. We did not find
evidence of selection bias regarding baseline variables between
participants and nonparticipants, including mood symptoms and
suicidal thoughts/attempts at FEP, suggesting that attrition had a
minimal impact on the results.

Third, risk factors other than FEP characteristics were assessed
retrospectively at the time of FEP, which are subject to misreporting
due to recall bias. We sought to mitigate this issue by integrating
participant data with information from family members as well as
medical and social records.

Fourth, although we assessed many relevant predictor variables,
they were not fully comprehensive, and data on some important
risk factors, such as premorbid STBs and a family history of suicide
attempts, were not available.

Fifth, given the primary exploratory nature of our study, we did
not correct for multiple comparisons; thus, some false-positive
findings were possible. However, it should be noted that analyses
were performed hierarchically from bivariate to multivariate, which
decreased the probability of type I error.

Finally, the number of those who died by suicide within the
study was low (n = 18), which precluded us from specifically
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examining its baseline predictors owing to a lack of statistical
power.

Conclusions

In summary, our findings suggest that people with FEP are highly
vulnerable to STBs over a long-term illness course. Overall, it is
suggested that people with FEP and a first-degree relative with
MDD, antecedents of neurodevelopmental deviance in several
realms, and suicidal thoughts or attempts at FEP should be carefully
monitored for future suicide behaviors. Our findings should
encourage clinicians to systematically assess all these risk factors
to detect and treat individuals at high risk of suicide as early as
possible and over the course of illness.
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found at http://d()i.()rg/ 10.1017/S0033291725000443.

Acknowledgments. We are extremely grateful to all the subjects who partici-
pated in this study. Open access funding provided by Universidad Publica de
Navarra

Funding statement. This work was supported by the Spanish Ministry of
Economy, Industry and Competitiveness (VP, grant numbers P116/02148; EGJ
and MJC, 19/01698) and the Regional Government of Navarra (VP, grant
number 31/17), (LMI, grant number 41/18).

Competing Interest. The authors declare no conflicts of interest.

References

Amoretti, S., Rosa, A. R., Mezquida, G., Cabrera, B., Ribeiro, M., Molina, M., ...
Bernardo, M. (2020). The impact of cognitive reserve, cognition and clinical
symptoms on psychosocial functioning in first-episode psychoses. Psycho-
logical Medicine, 1-12. https://doi.org/10.1017/s0033291720002226

Andreasen, N. C. (1987). The comprehensive assessment of symptoms and history
(CASH). Lowa: University of Iowa.

Andreasen, N. C. (1992). The comprehensive assessment of symptoms and
history (CASH): An instrument for assessing diagnosis and psychopathology.
Archives of General Psychiatry, 49(8), 615. https://doi.org/10.1001/arch-
psyc.1992.01820080023004

Andreasen, N. C,, Endicott, J., Spitzer, R. L., & Winokur, G. (1977). The family
history method using diagnostic criteria. Reliability and Validity. Archives of
General Psychiatry, 34(10), 1229-1235.

APA. (1980). Diagnostic and statistical manual of mental disorders: DSM-III.
Washington: American Psychiatric Association.

Bakst, S., Rabinowitz, J., & Bromet, E. J. (2010). Antecedents and patterns of
suicide behavior in first-admission psychosis. Schizophrenia Bulletin, 36(4),
880-889. https://doi.org/10.1093/schbul/sbp001

Baldini, V., Stefano, R. D., Rindi, L. V., Ahmed, A. O., Koola, M. M., Solmi, M.,
... Ostuzzi, G. (2023). Association between adverse childhood experiences
and suicidal behavior in schizophrenia spectrum disorders: A systematic
review and meta-analysis. Psychiatry Research, 329, 115488. https://doi.
0rg/10.1016/j.psychres.2023.115488

Barnett, J. H., Salmond, C. H., Jones, P. B., & Sahakian, B. J. (2006). Cognitive
reserve in neuropsychiatry. Psychological Medicine, 36(8), 1053-1064.

Challis, S., Nielssen, O., Harris, A., & Large, M. (2013). Systematic meta-analysis
of the risk factors for deliberate self-harm before and after treatment for first-
episode psychosis. Acta Psychiatrica Scandinavica, 127(6), 442—454. https://
doi.org/10.1111/acps.12074

Coentre, R., Talina, M. C., Gois, C., & Figueira, M. L. (2017). Depressive
symptoms and suicidal behavior after first-episode psychosis: A comprehen-
sive systematic review. Psychiatry Research, 253, 240-248. https://doi.org/
10.1016/j.psychres.2017.04.010

Correll, C. U.,, Solmi, M., Croatto, G., Schneider, L. K., Rohani-Montez, S. C.,
Fairley, L., ... Tiihonen, J. (2022). Mortality in people with schizophrenia: A

systematic review and meta-analysis of relative risk and aggravating or
attenuating factors. World Psychiatry: Official Journal of the World Psychi-
atric Association (WPA), 21(2), 248-271. https://doi.org/10.1002/wps.20994

Dutta, R., Murray, R. M., Hotopf, M., Allardyce, J., Jones, P. B., & Boydell, J.
(2010). Reassessing the long-term risk of suicide after a first episode of
psychosis. Archives of General Psychiatry, 67(12), 1230-1237. https://doi.
org/10.1001/archgenpsychiatry.2010.157

Franklin, J. C,, Ribeiro, J. D, Fox, K. R., Bentley, K. H., Kleiman, E. M., Huang,
X., ... Nock, M. K. (2017). Risk factors for suicidal thoughts and behaviors: A
meta-analysis of 50 years of research. Psychological Bulletin, 143(2), 187-232.
https://doi.org/10.1037/bul0000084

Fu, X.-L,, Qian, Y., Jin, X.-H., Yu, H.-R,, Wu, H,, Du, L,, ... Shi, Y.-Q. (2023).
Suicide rates among people with serious mental illness: A systematic review
and meta-analysis. Psychological Medicine, 53(2), 351-361. https://doi.
org/10.1017/50033291721001549

Guy, W. (1976). ECDEU assessment manual for psychopharmacology. Washington:
US Dept Health Education and Welfare.

Hjorthej, C., Stirup, A. E., McGrath, . J., & Nordentoft, M. (2017). Years of
potential life lost and life expectancy in schizophrenia: A systematic review
and meta-analysis. Lancet Psychiatry, 4(4), 295-301. https://doi.org/10.1016/
§2215-0366(17)30078-0

Hor, K., & Taylor, M. (2010). Suicide and schizophrenia: A systematic review of
rates and risk factors. Journal of Psychopharmacology (Oxford, England), 24(4
Suppl), 81-90. https://doi.org/10.1177/1359786810385490

Huang, X, Fox, K. R,, Ribeiro, J. D., & Franklin, J. C. (2018). Psychosis as a risk
factor for suicidal thoughts and behaviors: A meta-analysis of longitudinal
studies. Psychological Medicine, 48(5), 765-776. https://doi.org/10.1017/
S0033291717002136

Lévy-Bencheton, J., Chaste, P., & Sansen, M. (2024). Link between neurodeve-
lopmental disorders and suicidal risk in children. L’Encephale, S0013-
7006(24), 00042-3. https://doi.org/10.1016/j.encep.2023.12.002

Lewis, S. W., Owen, R. M., & Murray, R. M. (1989). Obstetric complications and
schizophrenia. In Schulz SC & Tamminga CA (Eds.), Schizophrenia: Scientific
Progress (pp. 56-68). New York: Oxford University Press.

Murray, R. M., Bhavsar, V., Tripoli, G., & Howes, O. (2017). 30 Years on: How
the neurodevelopmental hypothesis of schizophrenia morphed into the
developmental risk factor model of psychosis. Schizophrenia Bulletin,
43(6), 1190-1196. https://doi.org/10.1093/schbul/sbx121

Nock, M. K., Millner, A. ], Joiner, T. E., Gutierrez, P. M., Han, G., Hwang, L, ...
Kessler, R. C. (2018). Risk factors for the transition from suicide ideation to
suicide attempt: Results from the Army Study to Assess Risk and Resilience in
Servicemembers (Army STARRS). Journal of Abnormal Psychology, 127(2),
139-149. https://doi.org/10.1037/abn0000317

Nordentoft, M., Mortensen, P. B., & Pedersen, C. B. (2011). Absolute risk of
suicide after first hospital contact in mental disorder. Archives of General
Psychiatry, 68(10), 1058-1064. https://doi.org/10.1001/archgenpsychiatry.
2011.113

Nordentoft, Merete, Madsen, T., & Fedyszyn, 1. (2015). Suicidal behavior and
mortality in first-episode psychosis. The Journal of Nervous and Mental
Disease, 203(5), 387-392. https://doi.org/10.1097/NMD.0000000000000296

Palmer, B. A., Pankratz, V. S., & Bostwick, J. M. (2005). The lifetime risk of
suicide in schizophrenia: A reexamination. Archives of General Psychiatry,
62(3), 247-253. https://doi.org/10.1001/archpsyc.62.3.247

Peralta, V., & Cuesta, M. J. (1994). Psychometric properties of the positive and
negative syndrome scale (PANSS) in schizophrenia. Psychiatry Research,
53(1), 31-40.

Peralta, V., Garcia de Jaldn, E., Moreno-Izco, L., Peralta, D., Janda, L., Sdnchez-
Torres, A. M., & Cuesta, M. J. (2022). Long-term outcomes of first-admission
psychosis: a naturalistic 21-year follow-up study of symptomatic, functional
and personal recovery and their baseline predictors. Schizophrenia Bulletin,
48(3), 631-642. https://doi.org/10.1093/schbul/sbab145

Peralta, V., Moreno-Izco, L., Garcia de Jalon, E., Sanchez-Torres, A. M., Janda,
L., Peralta, D., ... SEGPEPs Group. (2021). Prospective long-term cohort
study of subjects with first-episode psychosis examining eight major outcome
domains and their predictors: study protocol. Frontiers in Psychiatry, 12,
643112. https://doi.org/10.3389/fpsyt.2021.643112

Peralta, Victor, Garcia de Jalén, E., Moreno-Izco, L., Peralta, D., Janda, L.,
Sanchez-Torres, A. M., ... SEGPEPs group. (2024). The association of


http://doi.org/10.1017/S0033291725000443
https://doi.org/10.1017/s0033291720002226
https://doi.org/10.1001/archpsyc.1992.01820080023004
https://doi.org/10.1001/archpsyc.1992.01820080023004
https://doi.org/10.1093/schbul/sbp001
https://doi.org/10.1016/j.psychres.2023.115488
https://doi.org/10.1016/j.psychres.2023.115488
https://doi.org/10.1111/acps.12074
https://doi.org/10.1111/acps.12074
https://doi.org/10.1016/j.psychres.2017.04.010
https://doi.org/10.1016/j.psychres.2017.04.010
https://doi.org/10.1002/wps.20994
https://doi.org/10.1001/archgenpsychiatry.2010.157
https://doi.org/10.1001/archgenpsychiatry.2010.157
https://doi.org/10.1037/bul0000084
https://doi.org/10.1017/S0033291721001549
https://doi.org/10.1017/S0033291721001549
https://doi.org/10.1016/s2215-0366(17)30078-0
https://doi.org/10.1016/s2215-0366(17)30078-0
https://doi.org/10.1177/1359786810385490
https://doi.org/10.1017/S0033291717002136
https://doi.org/10.1017/S0033291717002136
https://doi.org/10.1016/j.encep.2023.12.002
https://doi.org/10.1093/schbul/sbx121
https://doi.org/10.1037/abn0000317
https://doi.org/10.1001/archgenpsychiatry.2011.113
https://doi.org/10.1001/archgenpsychiatry.2011.113
https://doi.org/10.1097/NMD.0000000000000296
https://doi.org/10.1001/archpsyc.62.3.247
https://doi.org/10.1093/schbul/sbab145
https://doi.org/10.3389/fpsyt.2021.643112

10

adverse childhood experiences with long-term outcomes of psychosis:
A 21-year prospective cohort study after a first episode of psychosis. Psycho-
logical Medicine, 1-10. https://doi.org/10.1017/S0033291724001223

Pompili, M., Serafini, G., Innamorati, M., Lester, D., Shrivastava, A., Girardji, P.,
& Nordentoft, M. (2011). Suicide risk in first episode psychosis: A selective
review of the current literature. Schizophrenia Research, 129(1), 1-11. https://
doi.org/10.1016/j.schres.2011.03.008

Posner, K., Brent, D., Lucas, C., Gould, M., Stanley, B., Brown, G., ... Mann, J.
(2008). Columbia-suicide severity rating scale (C-SSRS). The Research Foun-
dation for Mental Hygiene, Inc.

Ran, M.-S., Xiao, Y., Fazel, S., Lee, Y., Luo, W., Hu, S.-H., ... Chan, C. L.-W.
(2020). Mortality and suicide in schizophrenia: 21-year follow-up in rural
China. BJPsych Open, 6(6), e121. https://doi.org/10.1192/bjo.2020.106

Rey, J. M,, Singh, M., Hung, S. F., Dossetor, D. R., Newman, L., Plapp, J]. M., &
Bird, K. D. (1997). A global scale to measure the quality of the family
environment. Archives of General Psychiatry, 54(9), 817—822. https://doi.
org/10.1001/archpsyc.1997.01830210061006

Shapiro, B. K., Palmer, F. B., Antell, S, Bilker, S., Ross, A., & Capute, A. J. (1990).
Precursors of reading delay: Neurodevelopmental milestones. Pediatrics,
85(3 Pt 2), 416-420.

Sicotte, R, Iyer, S. N., Kiepura, B., & Abdel-Baki, A. (2021). A systematic review
of longitudinal studies of suicidal thoughts and behaviors in first-episode
psychosis: Course and associated factors. Social Psychiatry and Psychiatric
Epidemiology, 56(12), 2117-2154. https://doi.org/10.1007/s00127-021-
02153-2

Starzer, M. S. K., Hansen, H. G., Hjorthej, C., Speyer, H., Albert, N., &
Nordentoft, M. (2023). Predictors of mortality following a schizophrenia
spectrum diagnosis: evidence from the 20-year follow-up of the OPUS

Victor Peralta et al.

randomized controlled trial. Schizophrenia Bulletin, 49(5), 1256-1268.
https://doi.org/10.1093/schbul/sbad111

Surtees, P. G. (1980). Social support, residual adversity and depressive outcome.
Social Psychiatry, 15(2), 71-80. https://doi.org/10.1007/BF00578071

van Dijk, M. T., Murphy, E., Posner, J. E., Talati, A., & Weissman, M. M. (2021).
Association of multigenerational family history of depression with lifetime
depressive and other psychiatric disorders in children: results from the
adolescent brain cognitive development (ABCD) study. JAMA Psychiatry,
78(7), 778-787. https://doi.org/10.1001/jamapsychiatry.2021.0350

Verdoux, H., van Os, J., Sham, P., Jones, P., Gilvarry, K., & Murray, R. (1996).
Does familiality predispose to both emergence and persistence of psychosis?
A follow-up study. British Journal of Psychiatry, 168(5), 620—626.

Vidal-Ribas, P., Govender, T., Yu, J., Livinski, A. A., Haynie, D. L., & Gilman,
S. E. (2022). The developmental origins of suicide mortality: A systematic
review of longitudinal studies. European Child & Adolescent Psychiatry.
https://doi.org/10.1007/s00787-022-02092-6

Weissman, M. M, Berry, O. O., Warner, V., Gameroff, M. J., Skipper, J., Talati,
A., ... Wickramaratne, P. (2016). A 30-year study of 3 generations at high risk
and low risk for depression. JAMA Psychiatry, 73(9), 970-977. https://doi.
org/10.1001/jamapsychiatry.2016.1586

Wolff, B, Franco, V. R,, Magiati, I, Pestell, C. F., & Glasson, E. J. (2023).
Psychosocial and neurocognitive correlates of suicidal thoughts and behav-
iours amongst siblings of persons with and without neurodevelopmental
conditions. Research in Developmental Disabilities, 139, 104566. https://
doi.org/10.1016/j.ridd.2023.104566

World Health Organization. (2021). Suicide worldwide in 2019: Global health
estimates. Geneva: World Health Organization.


https://doi.org/10.1017/S0033291724001223
https://doi.org/10.1016/j.schres.2011.03.008
https://doi.org/10.1016/j.schres.2011.03.008
https://doi.org/10.1192/bjo.2020.106
https://doi.org/10.1001/archpsyc.1997.01830210061006
https://doi.org/10.1001/archpsyc.1997.01830210061006
https://doi.org/10.1007/s00127-021-02153-2
https://doi.org/10.1007/s00127-021-02153-2
https://doi.org/10.1093/schbul/sbad111
https://doi.org/10.1007/BF00578071
https://doi.org/10.1001/jamapsychiatry.2021.0350
https://doi.org/10.1007/s00787-022-02092-6
https://doi.org/10.1001/jamapsychiatry.2016.1586
https://doi.org/10.1001/jamapsychiatry.2016.1586
https://doi.org/10.1016/j.ridd.2023.104566
https://doi.org/10.1016/j.ridd.2023.104566

	Lifetime suicidal thoughts, attempts, and lethality of attempts as major outcome domains of psychotic disorders: a 21-year prospective cohort study after a first-episode psychosis
	Introduction
	Methods
	Study design and population
	Tracing and recontact procedures for the follow-up
	Assessment of baseline predictors
	Assessment of STB outcomes
	Statistical analyses

	Results
	Study sample
	Prevalence of STBs
	Associations among STB outcomes and among risk factors
	Early predictors of STBs

	Discussion
	Main findings
	Comparison with the literature
	Clinical implications
	Limitations

	Conclusions
	Supplementary material
	Acknowledgments
	Funding statement
	Competing Interest
	References


