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Editorial on the Research Topic

Suicide and Related Behaviour

Suicide claims almost 1 million lives globally every year. Understanding and preventing suicidal
behaviors and death by suicide is a largely unmet need: despite substantial efforts, suicide remains
the second leading cause of death among youth and, over the last two decades, suicide mortality
rates have increased in several regions across the globe (1). For instance, in theUnited States, suicide
is the only leading cause of death that has not diminished over the last two decades—alongside
opioid overdose, an entity that is closely related to suicide (2). The impact of suicide is far-reaching
and affects families and communities over generations. Advancing suicidology is an urgent public
health challenge.

Understanding suicidal behaviors is complex, as they emerge in the context of a complex
multilevel chain of causation that includes poorly clarified neurobiological pathways and dynamic
individual- and group-level risk and protective factors, interacting in a nuanced balance.
Accordingly, despite substantial efforts, advancement of suicide risk stratification, prevention, and
treatment tools over the last decades has been limited. Key limitations driving this phenomenon
have been pointed out elsewhere and include, among others, (i) the fact that most research on
suicide comes from a relatively small number of high-income countries, even though most people
who die by suicide live in low and middle-income countries (3), (ii) traditional ethical reasons to
systematically exclude suicidal individuals from clinical studies (4), or (iii) technical limitations,
such as a generalized lack of enough detailed information in large prospective cohorts or a poor
uptake of modern causal mediation epidemiological methods.

In this special topic on Suicide and Related Behavior, we sought to overcome traditional
limitations of suicide research by expanding our scope to innovative approaches, both in terms
of methodological tools and study populations. Here we provide a brief overview of the contents
and highlights of the special topic.
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A set of six studies take a mediation/moderation causal
analysis approach to suicidal behaviors. Dal Santo et al. examine
the role of impulsivity as a mediator in the association
between early traumatic experiences and suicidal behaviors in
a sample of 190 depressed patients. Using a simple mediation
approach, they find results suggesting that impulsivity may play
a mediating role in the association, an important finding with
substantial potential implications for individual-level prevention.
Rubio et al. adopt Hayes’s approach to mediation, based on
structural equation modeling, to prove the hypothesis that
negative affect and suicide attempts are mediated by suicidal
ideation in a large representative sample of Chilean high
school students. A large study including almost 500 Chinese
students assessed 4 years after the Ya’an earthquake by Liu
et al. also uses a structural equation modeling approach to
study the association between self-compassion and suicide risk,
finding that positive and negative self-compassion, respectively,
reduce and increase suicide risk, and that gratitude and post-
traumatic stress disorder may be salient mediators. Mészáros
et al. examine a sample of 363 (202 suicidal and 163 non-
suicidal) adolescents to examine another highly relevant and
novel variable, namely pathological internet use, and test
whether it is associated with non-suicidal self-injury directly
or through a series of psychopathological domains, finding
no apparent link between self-injury and pathological internet
use. Examining a large sample of Chilean adolescents, Núñez
et al. investigate the associations between depressive symptoms,
psychotic experiences, and suicidal ideation, describing patterns
of association between specific symptoms from each of the
three domains. Last, also using a randomly selected sample of
adolescents from Santiago de Chile, another study by Rubio,
Oyanedel, Cancino et al. examines social support and substance
(alcohol, marijuana, and other illicit drugs) use as moderators
of the relationship between depressive symptoms and suicidal
ideation. They report that social support, regardless of whether
provided by peers, family, or school; and alcohol use both
moderate the depression-ideation association.

Two studies build on the rich tradition of observational
research to identify salient correlated of suicidal risk. Lin
et al. also focus on impulsivity. Their ingenious experiment
couples a two-choice oddball paradigm with emotional stimuli
and electroencephalogram recording to characterize participants’
psychophysiological profile. Suicidal ideation is found to be
associated with certain specific changes in behavioral inhibitory
control in response to emotional information. These results
suggest that what the authors call an “emotion-impulsivity
framework” in information processing may be associated with
suicidal ideation. Harnod et al., using Taiwan’s nationwide
population-based databases, examine more than 600,000 adults
with sleep-disordered breathing to examine the prospective

association between head trauma and suicide risk. Their finding
of a 2-fold increase in risk among individuals with a history of
head trauma, after adjusting for a comprehensive set of potential
confounders, is accompanied by detailed examination of other
risk factors, including a potential synergistic effect with age,
greatly enhancing understandability of potential implications.

Over the last years, evidence supporting brief interventions,
including contact and psychotherapeutic interventions, has
somewhat brought about a renovated hope in suicide prevention
intervention research. Here, in a pilot study featuring 26
adolescents, Haruvi Catalan et al. examine the foundations of
an ultra-brief crisis intervention based on Interpersonal Therapy
for high-risk children and adolescents. Their preliminary results
are promising and suggest treatment safety, feasibility, and
acceptability. Also, the emerging role of people with lived
experiences in discussions around mental health is changing
the current paradigm of knowledge production in psychiatric
research. Schilling et al. report qualitative assessments of a
group of seven adolescents serving as research guides in the
development of Project Clan, a technology-based intervention
to reduce adolescent suicide in Chile. They provide critical
insights to understand the specifics underlying adolescent
suicide, emphasizing the importance of generating anonymous,
secure spaces for self-expression online. Their experience adds
to existing evidence supporting incorporation of people with
lived experiences in every step of the development of mental
health interventions. Last, a meta-research study by Bittar
et al. reviews the wide range of studies related to suicide
conducted using the Clinical Record Interactive Search, a
large data repository from London. They provide a critical
appraisal of studies using only structured information and
highlight the most important milestones in the use of non-
structured clinical records for epidemiological research using
natural language processing and data mining techniques.
This study should prompt discussion, as it covers in detail
a hotly debated topic in research using electronic health
records—namely use of automatized data extraction and
analysis methods.

Suicide is preventable tragedy. We thank the research teams
featured in this special topic for their work and encourage
them to continue generating knowledge to critically enhance our
understanding of suicide, its causes, and its prevention. We hope
that readers of the Journal will find this special topic timely
and interesting, and that the results included here help guide
decision-making at several levels.
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Aiyi Liu†, Wenchao Wang† and Xinchun Wu*
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Background: The suicide risk among adolescents post-earthquake remains an
important issue in trauma psychology. While existing studies and theories suggest that
factors such as self-compassion, gratitude, and posttraumatic stress disorder (PTSD)
play roles in the risk of suicide, few studies have combined these factors to explore the
relationship between them.

Objective: This study examined the mediating roles of gratitude and PTSD in the
relationship between self-compassion and suicide risk among Chinese adolescents after
the Ya’an earthquake.

Methods: Four and a half years after the Ya’an earthquake, 499 middle school students
in Lushan County were assessed using the following systems: Measures of Self-
Compassion Scale, Gratitude Questionnaire, PTSD Checklist for DSM-5, and Child
Behavior Problems Questionnaire.

Results: When we controlled for gender, age, and traumatic exposure, in the direct
effect model, positive self-compassion had a negative effect on suicide risk, and
negative self-compassion had a positive effect on suicide risk. In the indirect effects
model, both positive self-compassion and negative self-compassion had no significant
direct effect on suicide risk. Moreover, we found an indirect and negative effect of
positive self-compassion on suicide risk via gratitude and PTSD, as well as via an indirect
path from gratitude to PTSD. On the other hand, we also found an indirect and positive
effect of negative self-compassion on suicide risk via gratitude and PTSD, as well as via
an indirect path from gratitude to PTSD.

Conclusion: Positive self-compassion reduces the risk of suicide, while negative self-
compassion increases the risk of suicide. Gratitude and PTSD play significant mediating
role between self-compassion and suicide risk.

Keywords: self-compassion, gratitude, PTSD, suicide risk, adolescents
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INTRODUCTION

Earthquake is a major traumatic disaster that causes huge
property loss, death, and injuries to people and results in
various psychological problems among victims (Fan et al., 2011).
Suicide is a terminal outcome in the spectrum of potential major
mental health issues spawned by severe earthquakes that can
hinder victims’ recovery to a normal life and further threaten
people’s lives (Mezuk et al., 2009). Previous empirical studies
have also found a significant increase in suicide risk among
survivors after earthquakes (Tang et al., 2010). Importantly,
adolescents are sensitive to traumatic events and likely produce
negative psychological outcomes (Good and Willoughby, 2008).
Therefore, paying attention to the suicide risk of adolescents after
earthquakes is important, and identifying malleable protective
and risk factors is necessary to improve the development of
targeted interventions to reduce suicide risk.

Self-Compassion Affects Suicide Risk
Previous research has focused on suicide risk in environmental,
emotional, and cognitive factors (Dieserud et al., 2001; Esposito
et al., 2003). According to the integrated motivational-volitional
model of suicidal behaviors (O’Connor, 2011), self-attitude is
an important influencing factor for the formation of suicidal
ideation and development of suicidal behavior of individuals
who have experienced negative events. However, research on
suicide risk from the perspective of self-attitude remains lacking.
Self-compassion, as a self-attitude, likely plays a role in the
motivational phase of suicidal behavior among adolescents after
earthquakes. Self-compassion means being kind and forgiving
of oneself in the face of suffering, neither judgmental nor
indifferent, and recognizing their suffering as a universal
experience that all people can experience without feeling isolated
and hopeless (Neff, 2003a). Self-compassion consists of six
components (Neff, 2003b): Self-kindness, being positive and
accepting of oneself; common humanity, seeing own suffering as
something that can happen to anyone; mindfulness, looking at the
situation with balance and clarity; over-identification, focusing on
own negative emotions and flaws; self-judgment, being indifferent
and rigorous of oneself; isolation, feeling lonely and helpless by
making oneself as the center of suffering.

In previous studies, most scholars regard the six dimensions
of self-compassion as a single structural variable, but other
scholars divide self-compassion into positive and negative
self-compassion; and this two-dimensional structure has been
verified in certain studies (López et al., 2015; Montero-Marín
et al., 2016). In general, self-kindness, common humanity, and
mindfulness represent adaptive facets of self-compassion, that
is, positive self-compassion; whereas self-judgment, isolation,
and over-identification represent maladaptive facets of self-
compassion, that is, negative self-compassion (Neff, 2003b).
Certain studies have shown that positive and negative self-
compassion has different effects on individual psychological
outcomes (Montero-Marín et al., 2016). Specifically, positive
self-compassion has a positive effect on positive psychological
outcomes, whereas negative self-compassion has a positive effect
on negative psychological outcomes (Gilbert et al., 2011; López

et al., 2015; Muris and Petrocchi, 2017). Therefore, the present
study also divides self-compassion into positive and negative
self-compassion.

From the relationship between positive self-compassion and
suicide risk, positive self-compassion may protect adolescents
from engaging in suicide. Conceptually, positive self-compassion
can be considered a positive self-attitude (Neff, 2003b). When
individuals face negative events and overwhelming sufferings,
positive self-compassion makes individuals care about their own
feelings in a tolerant and gentle way and reduce negative thoughts
about themselves (Raes, 2010; Krieger et al., 2013), thus reducing
suicide risk. Moreover, positive self-compassion may help
individuals obtains a clear and balanced mind and stay focused
on the present without ruminating over and being stuck in
overwhelming negative emotions (Selby et al., 2013; Heath et al.,
2016). Chang et al. (2017) found that positive self-compassion can
reduce suicide risk among American college students. In further
exploring the underlying mechanisms by which positive self-
compassion affects suicidal behavior, Rabon et al. (2019) argued
that positive self-compassion can ultimately reduce suicide risk
by alleviating individuals’ depression and anger.

Conversely, negative self-compassion may increase
individuals’ suicide risk. The differential activation theory
of suicidality (Lau et al., 2004) suggests that suicidal behavior
is one of the most globally representative, negative self-related
thought patterns. When negative emotions are activated by
negative events related to individuals, such negative emotions
further trigger individuals’ hopelessness and powerlessness, thus
activating suicidal ideation and ultimately increasing suicide risk.
Negative self-compassion, as a negative factor related to the self,
can make individuals immersed in painful emotions, which they
cannot escape from and thus exacerbate their depression (Joeng
and Turner, 2015). Individuals who are troubled by painful
emotions can experience self-criticism, increase hopelessness
and helplessness (Rogers et al., 2017), and ultimately increase
suicide risk. Previous empirical studies have also demonstrated
the relationship between negative self-compassion and suicide
risk (Bonner and Rich, 1987; O’Connor, 2007; Joiner et al., 2009).

Although many theoretical and empirical studies have
shown that self-compassion affects suicide risk, the predictive
mechanisms of self-compassion in relation to suicide risk remain
unclear. As a common post-traumatic negative psychological
outcome, post-traumatic stress disorder (PTSD) is ubiquitous
among post-traumatic adolescents and has a significant impact
on their mental health (Zhou et al., 2017).

Mediating Role of PTSD
In terms of the relationship between self-compassion and PTSD,
the risk factor model proposed by Freedy et al. (1992) has the
most extensive influence. This model suggests that self-attitude,
as a pre-disaster factor, may be a predisposition factor leading
to individuals’ psychosomatic response after trauma, which may
have an impact on PTSD. Specifically, individuals with high levels
of positive self-compassion tend to be caring and understanding
to themselves in suffering and treat the frustration and guilt of
traumatic events with a tolerant attitude, thus quickly adapting
to the effects of trauma and ultimately helping alleviate PTSD
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symptoms (Barnard and Curry, 2011). Empirical studies have
also shown that among children who experience large fires,
children with positive self-compassion have low levels of PTSD
symptoms (Zeller et al., 2015). Hiraoka et al. (2015) found
that positive self-compassion alleviates PTSD symptoms among
Iraqi soldiers. By contrast, a positive relationship exists between
negative self-compassion and PTSD. Cognitive model points
out that individuals who pay too much attention to traumatic
experiences and potential threats can form negative emotions and
cognition, which may aggravate PTSD (Ehlers and Clark, 2000).
Negative self-compassion, on the other hand, causes individuals
to excessively focus on trauma cues, keeps them immersed in
painful emotions, and forms negative cognition, which may
aggravate PTSD symptoms (Dunmore et al., 2001). At the same
time, individuals with negative self-compassion tend to feel guilt
and have self-criticism after traumatic events. Self-criticism and
associated guilt may be the central maintaining and motivating
factors in many PTSD cases (Ehlers and Clark, 2000; Mayou et al.,
2002; Cox et al., 2004; Wang et al., 2020).

Previous studies have found that an increase in the number
and severity of PTSD symptoms is associated with suicidal risk,
including ideation, attempts, and death by suicide (Freeman et al.,
2000; Panagioti et al., 2011; Wang et al., 2018). The interpersonal
theory of suicide (Joiner et al., 2009) suggests that the ability
to commit suicide is determined by prior painful and traumatic
experiences, which, in turn, result in habituation to the fear and
pain of death. The habit of suffering and lack of fear of death
are important factors leading to individual suicide. As a complex,
heterogeneous disorder, PTSD can immerse people in constant
emotional experiences of pain and fear and relive these traumatic
experiences repeatedly, which makes people less afraid of death
and likely commit suicide (Panagioti et al., 2009). Previous
studies of survivors after traumatic events have also found a link
between PTSD and suicide risk. Caldera et al. (2001) investigated
survivors of hurricane disasters and found that individuals with
high levels of PTSD have a significantly increased risk of suicide.
Tarrier and Gregg (2004) observed patients with chronic PTSD
symptoms and revealed that the higher the level of PTSD, the
greater the risk of suicide. This finding is consistent with the
results of other studies revealing a high level of suicide risk in
clinical samples with PTSD (Amir et al., 1999; Kotler et al., 2001).
Therefore, PTSD possibly mediates the relationship between self-
compassion and suicide risk.

Mediating Role of Gratitude
After natural disasters, governments’ vigorous construction and
interpersonal support and help likely arouse victims’ gratitude;
thus, gratitude is a common positive emotional factor after
traumatic events (McCullough et al., 2004). Gratitude can be
defined as “a generalized tendency to recognize and respond
with grateful emotion to the role of other people’s benevolence
in the positive experiences and outcomes that one obtains”
(McCullough et al., 2002). According to McCullough et al. (2002),
the gratitude is positively associated with positive emotions, life
satisfaction, vitality, and optimism, and negatively associated
with depression and stress. Further, grateful people have a
positive attitude toward themselves and others and they generally

think that life is meaningful, understandable, and manageable
(Lambert et al., 2009). Certain researchers believe that positive
emotional factors play roles in the influence of self-compassion
on the negative psychological outcomes of post-trauma victims
(Arimitsu and Hofmann, 2015). Therefore, gratitude may be
another mediator between self-compassion and suicide risk.

So far, only few studies have directly focused on the
relationship between self-compassion and gratitude. However,
the correlation between both variables can be inferred on
the basis of relevant theories and research results. According
to emotional experience theory, a clear perception of the
benefits and help of others is the decisive factor to generate
gratitude (Lazarus and Lazarus, 1996). Positive self-compassion
emphasizes a clear and balanced way for individuals to perceive
their current emotions as they experience suffering, rather than
over-amplify pain and sadness (Neff, 2003a). Thus, individuals
with high levels of positive self-compassion are speculated
to clearly perceive gratitude when they receive favor and
help. Furthermore, Neff (2003a) argued that individuals with
positive self-compassion can treat themselves with tolerance and
kindness. When people treat themselves with tolerance, they
also accept the kindness and help shown by others with an
open and tolerant attitude, which likely stimulates gratitude.
Rao and Kemper (2017) tested participants’ scores for related
positive emotions after training in a course to promote positive
self-compassion. They found that individuals trained in positive
self-compassion have significantly improved their gratitude
scores. Rao and Kemper (2017) aimed to cultivate participants’
ability of self-compassion in a course. The researcher measured
participants’ scores for related positive emotions after the course
and found that individuals trained in positive self-compassion
show significant increase in gratitude.

However, negative self-compassion may negatively affect
gratitude. According to the disengagement hypothesis, when
individuals are psychologically exposed to stress, excessive
attention to traumatic cues can occupy their several cognitive
resources that can make them focus on the negative aspects of
traumatic events; experiencing positive emotions also becomes
difficult for these adolescents (Koster et al., 2011). However, as a
self-attitude that immerses individuals in painful emotions after
trauma, negative self-compassion can magnify negative emotion
and cognition, thus occupying several cognitive resources, which
may be unconducive to the full feeling of gratitude when
receiving help from others. Neff et al. (2007) observed that self-
criticism triggered by negative self-compassion is significantly
and negatively correlated with gratitude. Caputo (2015) also
found a significant negative correlation between isolation and
gratitude. On the basis of these findings, we can speculate
that negative self-compassion may hinder the development of
gratitude in adolescents after earthquakes.

The broaden-build theory of positive emotions (Fredrickson,
2004) suggests that gratitude can expand the cognitive schema
and behavior pattern and provide sustained psychological
resources for individuals (Folkman and Moskowitz, 2000).
Consequently, individual happiness increases, and interpersonal
relationship improves, which can promote growth and
development in life (McCullough et al., 2002). Given that
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suicide risk is an aspect of negative outcomes in adolescent
development (Portes et al., 2002), we tentatively predict that
adolescents with high levels of gratitude have low risk of suicide.
This hypothesis has been supported in previous empirical
studies. Li et al. (2012) investigated the suicide risk of 1,252
Chinese middle school students from Guangzhou and found that
gratitude can significantly reduce the suicide risk of teenagers.
Similarly, Rey et al. (2019) focused on school bullying among
high school students and explored the causes of suicidal behavior
among adolescents in the context of trauma. They found
that gratitude is an important protective factor for suicidal
behavior in adolescents.

Posttraumatic stress disorder and gratitude are two potential
mediators of the relationship between self-compassion and
suicide risk. A combined relationship also exists between them.
Numerous studies have shown that gratitude is an important
positive emotion that can effectively suppress PTSD (Fredrickson
et al., 2003; Kashdan et al., 2006; Israel-Cohen et al., 2014).
Research with adults overwhelmingly indicates that gratitude is
strongly related to healthy psychological and social functioning
because it focuses people on self-improvement and helps them
maintain and build strong, supportive social ties (Emmons and
McCullough, 2003). After a traumatic event, access to supportive
resources is a critical factor in an individual’s recovery from PTSD
symptoms. Kashdan et al. (2006) focused on Vietnam veterans
and revealed that participants with PTSD have significantly lower
levels of gratitude than those without PTSD; the experience of
gratitude also help veterans with PTSD recover daily functioning.
Zheng et al. (2011) conducted a survey among 1,439 students who
experienced the Wenchuan earthquake. The results showed that
gratitude has a significant negative effect on PTSD.

Present Study
In summary, although the relationship between the three
variables of self-compassion, namely, gratitude, PTSD, and
suicide risk have been examined in previous studies, the roles of
gratitude and PTSD in the impact of self-compassion on suicide
risk have not been explored. In addition, previous studies have
found that self-compassion is a protective factor for suicide, but
most have not classified the types of self-compassion (López et al.,
2015; Montero-Marín et al., 2016). Therefore, the present study
explores the effects of positive and negative self-compassion on
suicide risk in adolescent survivors and examines the mediating
roles of gratitude and PTSD.

MATERIALS AND METHODS

Participants and Procedures
Four and a half years after the Ya’an earthquake, we selected
two middle schools in Lushan County, Sichuan Province for
investigation. Before conducting the investigation, we fully
communicated with the local education bureau, informed
relevant departments of our research content and methods, and
obtained the approval.

With the assistance of the school leaders and head teachers
of the two middle schools, we selected first and second grades

of both junior high school and senior high school to conduct
the investigation. Within these grades, we issued a total of 520
questionnaires, of which 21 questionnaires were screened out due
to excessive missing values or failure to submit on time. A total
of 499 valid questionnaires were recovered. All of the students
who participated in the survey took a collective test during their
classes on the same day. The mean age of the adolescents at
the time of measurement was 14.94 (standard deviation = 1.58)
years, and the range was from 12.0 to 20.0 years. Of the 499
students, 230 (46.1%) were male, and 264 (52.9%) were female;
five participants did not report their gender. All participants had
experienced the earthquake.

This study was approved by the Research Ethics Committee
of the Beijing Normal University and conducted with the
permission of the relevant leaders of the participating schools. All
the participants signed a written informed consent. Considering
that all our participants were juveniles under the age of 18, a
written informed consent was also obtained from their parents
before conducting the survey.

In this study, graduate students majoring in psychological
counseling were given a collective test with uniform instructions.
In the guidance of the questionnaire, we emphasized that
the purpose of this survey is to explore the impact of the
Jiuzhaigou earthquake experience on the participants’ current
psychological responses. Before filling out the questionnaire, ask
the participants to carefully read the guideline of the topic and
fill out the questionnaire as required. All questionnaires were
immediately recalled after completion.

Measurements
Traumatic Exposure Questionnaire
The traumatic exposure questionnaire developed by Wu et al.
(2013) was used in this study. The questionnaire consists of 18
items. The questions involved whether the participants had either
witnessed or heard of others injured or killed in the earthquake.
Each item was rated on a three-point Likert scale, ranging from
1 (did not experience the situation above) to 3 (saw it myself ).
Finally, the scores of all participants were added up as indicators
of the degree of traumatic exposure. The internal reliability of the
questionnaire in this study was acceptable (Cronbach’s α = 0.65).

Self-Compassion Scale
Participants were given the 26-item Self-Compassion Scale (Neff,
2003b), which has six components and is divided into positive
and negative self-compassion. Positive self-compassion includes
common humanity, self-kindness, and mindfulness. Negative
self-compassion includes isolation, self-judgment, and over-
identification. All the items were rated on a five-point Likert
scale ranging from 1 (completely disagree) to 5 (completely
agree). In this study, the internal consistency of positive self-
compassion (Cronbach’s α = 0.96) and negative self-compassion
(α = 0.96) was good.

Gratitude Questionnaire
We adopted the gratitude scale compiled by McCullough et al.
(2002) and revised by Zhou and Wu (2017). This questionnaire
consists of six items, among which the third and sixth items are

Frontiers in Psychology | www.frontiersin.org 4 July 2020 | Volume 11 | Article 154111

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-01541 July 14, 2020 Time: 17:37 # 5

Liu et al. Self-Compassion and Suicide Risk

reverse scoring questions. Each item was rated on a seven-point
Likert scale ranging from 0 (completely disagree) to 6 (completely
agree). In this study, the Chinese-revised gratitude questionnaire
had good internal consistency (Cronbach’s α = 0.81).

PTSD Checklist for DSM-5
The PTSD checklist for DSM-5 was designed by Weathers (2013)
and is a well-known instrument to assess post-traumatic stress
symptoms. This checklist consists of 20 items and four subscales:
intrusions, negative cognition and emotion alteration, avoidance,
and hyper-arousal. Each item was rated on a four-point Likert
scale ranging from 0 (completely disagree) to 3 (completely agree).
The internal reliability of the questionnaire in this study was good
(Cronbach’s α = 0.93).

Child Behavior Problem Questionnaire
The Youth Risk Behavior Survey Questionnaire prepared by
Brener et al. (2004) was used to assess the suicide risk of
adolescents. This questionnaire contains 19 items, and we
adopted one of the subscales incorporating three items to
measure suicide risk. The three items assessed participants’
suicidal ideation, plans, and attempts over the past six months.
Each item was rated on a three-point Likert scale ranging
from 1 (not at all) to 3 (always). The Chinese version of the
questionnaire has achieved good reliability and validity among
Chinese adolescents after earthquakes (Ying et al., 2015; Zhou
and Wu, 2017), and the internal consistency reliability in this
study was acceptable (Cronbach’s α = 0.84).

Data Analysis Strategies
We adopted the self-report method. All data used were
continuous variables, and full-information maximum likelihood
estimates were used to fill in missing data. All analyses were
performed using software SPSS 24.0 and Amos 17.0. In the
structural equation modeling (SEM), we used the following
indicators to evaluate the model fitting: chi-square test of model
fit (χ2/df ), comparative fit index (CFI), Tucker–Lewis index
(TLI), and root mean square error of approximation (RMSEA).

We then established SEM to examine the following models:
(a) a direct effect model with structural paths from positive
and negative self-compassion to suicide risk; (b) an indirect
effect model with mediators (e.g., gratitude and PTSD)
inserted between self-compassion (e.g., positive and negative

self-compassion) and suicide. Given that gender, age, and
trauma exposure may be important additional influencing
factors in this study, we controlled for these variables in
investigating the effects of self-compassion on suicide risk and the
underlying mechanisms.

RESULTS

Descriptive Statistics and Correlations
The results of the description statistics and correlation analysis
of main variables are shown in Table 1. According to Pearson’s
correlation analysis, gender was significantly associated with
negative self-compassion, gratitude, and PTSD. However, the
correlation with other variables was insignificant. Age was
associated only with PTSD but not with other variables. No
significant correlation was found between traumatic exposure
and other variables and between positive self-compassion
and PTSD. The correlation among other main variables
was significant.

SEM Analyses
We used SEM to examine the mediating effects of gratitude
and PTSD between self-compassion and suicide risk. First,
we estimated the measurement model, which included three
latent variable constructs: positive self-compassion, negative self-
compassion, and PTSD. We found that the model fitting index
was acceptable [χ2/df = 3.82, CFI = 0.97, TLI = 0.96, RMSEA
(90% CI) = 0.075 (0.059–0.088)]. Further structural model
analysis is also possible.

Second, after controlling for the effects of gender, age,
and traumatic exposure, we established a direct effect model
and added two direct effect paths from positive/negative self-
compassion to suicide risk (Figure 1). We found that the data
fitting of the direct effect model was good [χ2/df = 3.65,
CFI = 0.96, TLI = 0.94, RMSEA (90% CI) = 0.073 (0.059–
0.087)]. In the path analysis results, positive self-compassion had
a negative effect on suicide risk (β = −0.28, p < 0.001), and
negative self-compassion had a positive effect on suicide risk
(β = 0.35, p < 0.001).

Third, based on the direct effect model, we added two
mediating variables, namely, gratitude and PTSD between self-
compassion and suicide risk. Moreover, based on previous

TABLE 1 | Means, standard deviations, and correlations among the main variables.

Mean SD 1 2 3 4 5 6 7 8

1 Gendera – – –

2 Age 14.94 1.58 −0.03 –

3 Traumatic exposure 20.81 4.31 −0.03 −0.02 –

4 PSC 39.23 8.52 0.08 0.00 0.01 –

5 NSC 37.74 8.84 0.16*** 0.07 −0.01 0.50*** –

6 Gratitude 24.39 6.92 0.13** 0.04 0.06 0.33*** 0.10* –

7 PTSD 13.51 9.96 0.12* 0.11* −0.06 −0.03 0.35*** −0.17*** –

8 Suicide risk 3.67 1.31 0.03 −0.01 −0.04 −0.10* 0.19*** −0.27*** 0.46*** –

Coded a: 1, male; 2, female; PSC, positive self-compassion; NSC, negative self-compassion; PTSD, posttraumatic stress disorder. *p < 0.05; **p < 0.01; ***p < 0.001.
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FIGURE 1 | The direct effects model after controlling gender, age, and
traumatic exposure. PSC, positive self-compassion; NSC, negative
self-compassion; SR, suicide risk. ∗∗∗p < 0.001.

theories and studies (Fredrickson, 2001; Fredrickson et al., 2003;
Kashdan et al., 2006), we added a path from gratitude to PTSD
and structured a multiple indirect effect model (Figure 2).
The results of the model revealed that the fitting index was
acceptable [χ2/df = 2.87, CFI = 0.96, TLI = 0.95, RMSEA (90%
CI) = 0.061 (0.052–0.071)]. In the path analysis results, positive
self-compassion had a significant positive effect on gratitude
(β = 0.42, p < 0.001) and had a negative effect on PTSD
(β = −0.28, p < 0.001), whereas negative self-compassion had a
significant negative effect on gratitude (β = −0.15, p < 0.01) and
had a positive effect on PTSD (β = 0.57, p < 0.001). Gratitude had
a significant negative effect on suicide risk (β = −0.16, p < 0.01),
while PTSD had a positive effect on suicide risk (β = 0.43,
p < 0.001), and gratitude had a significant negative predictive
effect on PTSD (β = −0.17, p < 0.001).

To further verify the significance of the mediating effects,
the bias-corrected bootstrap method was used to calculate the
mediating effect values and their 95% CI. Table 2 illustrates
these results, which showed an indirect and negative effect of

TABLE 2 | Bias-corrected bootstrap tests of mediating effects.

Path Standardized β Standardized 95% CI

Low High

PSC-Gratitude-SR −0.07* −0.12 −0.03

NSC-Gratitude-SR 0.02* 0.01 0.04

PSC-PTSD-SR −0.12** −0.17 −0.06

NSC-PTSD-SR 0.25*** 0.18 0.30

PSC-Gratitude-PTSD-SR −0.03* −0.03 −0.02

NSC-Gratitude-PTSD-SR 0.01* 0.00 0.01

PSC, positive self-compassion; NSC, negative self-compassion; SR, suicide risk;
PTSD, posttraumatic stress disorder. *p < 0.05; **p < 0.01; ***p < 0.001.

positive self-compassion on suicide risk via gratitude and PTSD
(β = −0.07, 95% CI = −0.12 to −0.03; β = −0.12, 95% CI = −0.17
to −0.06) and via an indirect path from gratitude to PTSD
(β = −0.03, 95% CI = −0.03 to −0.02). Negative self-compassion
had a positive effect on suicide risk via gratitude and PTSD
(β = 0.02, 95% CI = 0.01 to 0.04; β = 0.25, 95% CI = 0.18 to
0.30) and via an indirect path from gratitude to PTSD (β = 0.01,
95% CI = 0.00 to 0.11). These results suggested that gratitude and
PTSD play complete mediating roles between self-compassion
and suicide risk.

DISCUSSION

After controlling for the effects of gender, age, and trauma
exposure in the direct effect model, we found that the positive
self-compassion of post-disaster adolescents has a direct negative
effect on suicide risk, which supports previous theories and
studies (Chang et al., 2017; Rabon et al., 2019). This result
indicates that positive self-compassion can help individuals gain
a clear and balanced mind and stay focused on the emotions of

FIGURE 2 | The multiple indirect effects model after controlling gender, age, and traumatic exposure. PSC, positive self-compassion; NSC, negative
self-compassion; PTSD, posttraumatic stress disorder; SR, suicide risk. ∗∗p < 0.01; ∗∗∗p < 0.001.
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the moment, rather than ruminate and immerse in overwhelming
negative emotions (Selby et al., 2013; Heath et al., 2016), which
can ultimately reduce adolescents’ suicide risk.

In the indirect effect model, we observed that negative self-
compassion has a direct and positive role in the suicide risk
among adolescents. The results support the differential activation
theory of suicidality (Lau et al., 2004), which is consistent
with previous research (Joeng and Turner, 2015). Negative self-
compassion activates self-related negative emotions, such as self-
criticism, guilt, and shame (López et al., 2015), which make
individuals feel hopeless and powerless. When adolescents are
immersed in painful emotions for a long time and unable to deal
with difficult situations, they likely resort to suicidal behaviors to
escape from the current pain (Brown et al., 2002).

Importantly, we found that in the indirect effect model,
positive self-compassion reduces the suicide risk among
adolescents through the mediating effect of gratitude, which
verifies emotional experience theory (Lazarus and Lazarus,
1996) and the broaden-build theory of positive emotions
(Fredrickson, 2004). For adolescents who have experienced
earthquakes, the high level of self-compassion allows them
to deal with the suffering in a calm and balanced attitude,
rather than being plagued by pain and despair (Thompson and
Waltz, 2008). This state allows adolescents to clearly perceive
gratitude. Furthermore, high levels of gratitude can expand
adolescents’ cognitive and behavioral pattern; reduce negative
cognition, emotion, and behavior (Fredrickson, 2004); and
increase adolescents’ life satisfaction and happiness (McCullough
et al., 2002). These factors can reduce the psychological impact
of traumatic events on adolescents and ultimately reduce the
risk of suicide.

The current study also suggests that negative self-compassion
exerts an indirect and positive effect on suicide risk via gratitude,
which is consistent with theories and studies (Fredrickson et al.,
2003; Kashdan et al., 2006; Neff et al., 2007; Koster et al., 2011;
Caputo, 2015). Adolescents with negative self-compassion tend
to see themselves as the center of pain after a disaster and
focus too much cognitive resources on the negative cues of the
traumatic event (Neff, 2003a). Therefore, adolescents cannot fully
feel gratitude after receiving favors from others. Adolescents with
low levels of gratitude are also at increased risk of suicide because
they have been troubled by negative emotions and cognition
for a long time.

Consistent with previous studies (Leary et al., 2007; Neff
et al., 2007; Vettese et al., 2011; Zeller et al., 2015), positive self-
compassion has a negative effect on suicide risk through PTSD.
Specifically, adolescents with positive self-compassion tend to
view traumatic events as disasters that are possible for all. Thus,
viewing the impact of a disaster on the self with an objective and
peaceful mind and caring for and treating the self with kindness
after the trauma is easy to avoid thinking over the negative
aspect of the traumatic event and finally alleviate the symptoms
of PTSD. As one of the most important predictors of suicide
risk (Joiner et al., 2009) in adolescents who experience negative
events, a decrease in PTSD levels can correspondingly reduce the
risk of suicide.

In addition, we observed that negative self-compassion has an
indirect and positive effect on suicide risk via PTSD. Negative

self-compassion in post-traumatic adolescents can exacerbate
PTSD symptoms, and these findings confirm previous studies
(Dunmore et al., 2001; Mayou et al., 2002). According to cognitive
model (Ehlers and Clark, 2000), adolescents with negative self-
compassion can magnify the sense of helplessness and despair
they experience in the face of traumatic events and regard
themselves as the center of pain, thereby focusing cognitive
resources on negative emotions and ultimately aggravating PTSD,
which can increase adolescents’ suicide risk. On the basis of the
interpersonal theory of suicide (Joiner, 2005), adaptation to pain
and lack of fear of death are important factors that increase
the risk of suicide. Adolescents with PTSD continuously and
repeatedly experience painful emotions and fear of death from
major life-threatening traumatic events. This habituation process
causes them to lose their fear of death and become prone to
suicidal ideation and behavior in the face of overwhelming pain
to get rid of the pain (Panagioti et al., 2009).

Moreover, we found that self-compassion has a two-
mediator indirect effect on suicide risk through gratitude via
PTSD. Individuals with positive self-compassion experience
high levels of gratitude; according to the broaden-build
theory of positive emotions (Fredrickson, 2004), gratitude
can promote positive emotions, help individuals expand
their cognitive schemas (Folkman and Moskowitz, 2000),
enhance behavioral flexibility (Fredrickson, 2004), construct
personal resources (Fredrickson et al., 2003), and eliminate
the physiological effects of negative emotions (Tugade
and Fredrickson, 2004). These positive effects can reduce
PTSD symptoms and, in turn, reduce suicide risk in
adolescents who experience traumatic events. By contrast,
adolescents with negative self-compassion have low levels of
gratitude, which keeps PTSD from improving. This finding
increases suicide risk for adolescents who are chronically
troubled by PTSD.

However, we observed that the direct effect path from positive
and negative self-compassion to suicide risk is insignificant. One
possible explanation is that the mediating roles of gratitude
and PTSD may cover the direct path of self-compassion
and suicide risk.

CONCLUSION

In summary, this study explored the effects of the two
components of self-compassion on suicide risk in adolescents
after an earthquake and the underlying mechanisms between
them. The results showed that positive self-compassion reduces
suicide risk, whereas negative self-compassion increases suicide
risk. Gratitude and PTSD play significant mediating roles
between self-compassion and suicide risk.

This result enriches the current research on post-traumatic
adolescent mental health and provides advice and enlightenment
to psychological intervention workers in clinical disaster areas.
First, this study confirms the important effects of self-compassion
on post-traumatic adolescents, and positive and negative self-
compassion has different effects on suicide risk. The results
suggest that clinical psychologists can introduce techniques
related to self-compassion, such as Compassion-Focused
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Therapy, Mindful Self-Compassion, and Loving-Kindness
Meditation (Barnard and Curry, 2011), when treating adolescents
that are at risk of suicide. By means of the above psychological
interventions, people can develop positive self-compassion and
transform negative self-compassion caused by traumatic events,
thus allow adolescents to reduce their negative emotions in the
face of disasters, thereby reducing their risk of suicide.

Second, this study has demonstrated that gratitude is an
important mechanism between self-compassion and suicide risk.
However, previous research has shown that individual gratitude
levels are relatively low during adolescence, because they have
a limited span in terms of number of life circumstances for
which they can feel grateful (Froh et al., 2011; Langher et al.,
2016). Therefore, clinical psychologists are focusing on how to
improve the gratitude of post-traumatic adolescents in order
to reduce their suicide risk. The gratitude journal is one of
the most widely used tools for practicing gratitude (Emmons
and McCullough, 2003). In the process of psychological
intervention for adolescents who have experienced a traumatic
event, psychologists in school could incorporate this technique
appropriately to promote an individual’s level of gratitude,
thereby reducing their potential suicide risk.

Finally, psychological intervention workers in disaster areas
should pay attention to the identification and diagnosis of
survivors’ PTSD symptoms and timely give psychological
treatment to reduce the risk of suicide.

Certain limitations exist in the study design and measurement.
First, the research only controlled for gender, age, and trauma
exposure but did not control for additional factors that may
affect suicide risk. Considering that the psychological responses
of individuals who have experienced traumatic events may be
affected by other covariates, including and controlling for more
covariates in future studies will diminish interference in the
results. Second, the study was cross-sectional, which makes
inferring causal relationships among variables difficult; future
research must focus on this issue by using a longitudinal design.
Third, the self-report method was uniformly adopted in this
study, inevitably leading to a certain degree of common method
biases. Future research should incorporate multiple methods to
improve depth and quality of data. At last, all the variables
in this study are self-reported by the subjects and have strong

subjectivity, especially the measurement of gratitude, which is
easily affected by the social desirability bias (Caputo, 2017).
In future studies, individual’s gratitude should be measured by
different test methods, so as to reduce the social desirability bias
as much as possible.
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Background/Hypotheses: As risk factors for nonsuicidal self-injury (NSSI), most studies
highlight the importance of internalising disorders, while only a few researches show the
connection between externalising disorders and NSSI. Although some papers have
introduced the idea that increasing prevalence rates of NSSI are connected to the
broader use of the internet, associations between NSSI and pathological internet use
(PIU) are understudied. According to our hypothesis, there is a connection between PIU
and NSSI, but this is mediated by psychopathological factors from both internalising and
externalising dimensions.

Methods: In line with the dimensional approach of psychiatric disorders, participants (N =
363) were recruited from both clinical (N = 202 psychiatric inpatient) and nonclinical (N =
161 adolescents from secondary schools) settings. Measurements: Demographic
Questionnaire; Strengths and Difficulties Questionnaire (SDQ); Deliberate Self-Harm
Inventory (DSHI); Young Diagnostic Questionnaire for Internet Addiction (YDQ), Mini
International Neuropsychiatric Interview Kid (M.I.N.I. Kid).

Results: There was high NSSI frequency (39.9%–71% of them were girls) in our sample.
NSSI was significantly more frequent among those who showed threshold symptoms on
SDQ than in the subthreshold group [H(3) = 53.293, p <.001]. In the NSSI frequency, there
was also a significant difference between ‘normal’ internet users and both ‘maladaptive’ and
‘pathological’ internet users [H(2) = 10.039, p <.05 p = .007]. According to the mediator
models, the relationship between PIU and NSSI is not a direct association; it is mediated by all
examined psychopathological factors (M.I.N.I. kid diagnoses) except for obsessive-
compulsive disorder (OCD), alcohol abuse and dependence, and adjustment disorder.

Conclusions:We found a high frequency of NSSI. According to our results, PIU in itself is
not a risk factor for NSSI but might become a risk factor in the presence of comorbid
g August 2020 | Volume 11 | Article 814118
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psychiatric disorders. All of these findings draw the attention of clinicians to the
importance of careful screening of comorbid disorders with PIU.
Keywords: NSSI: nonsuicidal self-injury, PIU: pathological internet use, internet addiction, internalization,
externalization, psychopathology, adolescent
INTRODUCTION

Due to the high prevalence of nonsuicidal self-injury (NSSI) in the
past two decades, there is growing scientific interest in this
phenomenon (1). It has become a proposed diagnosis in the 5th
edition of the Diagnostic and Statistical Manual of Mental
Disorders (2). The symptoms of NSSI in DSM-5 follow the
main instructions of the definition of the ‘International Society
for the Study of Self-injury’ (ISSS) made in 2007: NSSI is a
deliberate self-injurious act with a nonsuicidal purpose, which is
not socially sanctioned. It is important to distinguish it from drug
overdoses, culturally sanctioned behaviours (e.g. piercings), and
repetitive, stereotypical forms among people with developmental
disorders (3). As a criterion for the proposed disorder, DSM-5
suggests: there should be 5 or more days in the past year when this
kind of self-injurious acts happened. The nonadaptive ‘coping
strategy’ nature of NSSI is also important: the individual who
engages in NSSI must have the aim of reaching a better emotional
state after the action (2).

Different risk factors, such as prior history of NSSI, cluster B
personality, hopelessness, female gender, depression, prior
suicidal thoughts/behaviour, exposure to peer NSSI, eating
disorder, abuse, etc. are described (4). The associations between
internalising psychopathology—when the symptoms are mainly
presented towards the patient’s inner world, e.g. the symptoms of
major depressive disorder (MDD) and anxiety disorders (5)—
and NSSI are well studied (6, 7), and some studies in the past
few years have examined the link between externalising
psychopathology—when the symptoms are mainly presented
towards the patient’s environment (5), e.g. the symptoms of
conduct disorder (CD), oppositional defiant disorder (ODD),
attention deficit hyperactivity disorder (ADHD)—and NSSI (8–
10). To the best of our knowledge, NSSI still seems to be a
multifactorial phenomenon, and whether it should be described
as an individual diagnosis or a common symptom is still under
discussion (11).

After a significant increase in the prevalence of NSSI at the
beginning of the 21th century, prevalence rates have stabilised at
high levels (12). This is the same period when internet spread all
over the world (13). Content analysis studies repeatedly strengthen
the cultural role of internet content in social media in the growth of
NSSI prevalence in the general population via the influence of these
web 2.0 based self-injury subcultural groups, where NSSI has
become a culturally accepted phenomenon (14, 15). However, it
is still unclear whether there is a specific association between
pathological internet use (PIU) and NSSI or whether the broader
use of internet is a risk factor for NSSI in itself.

PIU and ‘internet addiction’ are often used as synonyms. PIU
has also been the focus of scientific research in the past two
g 219
decades (16). In recent times, internet has become part of
everyday life, especially among young people, although its
effects on emotional and behavioural development are
ambiguous (17). One type of ‘internet addiction’ is also
a proposed diagnostic category in DSM-5: ‘Internet Gaming
Disorder’ (2). Both this narrow category and the wider PIU
are usually conceptualised as behavioural addiction disorders,
with similar features to ‘Gambling Disorder’ (18). Definitions
underline a preoccupation with internet use, withdrawal
symptoms, tolerance, loss of control, loss of interest in old
hobbies, excessive use of internet despite the knowledge of
psychosocial problems, telling lies about the time spent on the
internet, use of internet to reach a better emotional state, and the
loss of anything important (job, friendship, etc.) in real life
because of internet (2, 17, 18).

Although PIU and NSSI have similar risk factors, such as
depression, anxiety, ADHD, higher rates of suicidal behaviour,
impulse control problems, etc. (4, 18, 19), to the best of our
knowledge there are only a few cross-sectional studies which
have examined the association between PIU and self-injurious
behaviours. In their recent systematic review, Marchant et al.
(20) found only seven papers on this topic, with only two of them
(21, 22) having investigated the connection between internet
addiction and nonsuicidal self-injurious behaviours; they found a
positive correlation between the two phenomena, while,
interestingly, Aktepe et al. (22) found that adolescents with an
internet addiction were less lonely and more satisfied with their
lives. The rest of the papers explored a possible connection with
potentially suicidal self-injurious behaviours (19, 22–26). All of
the articles found a positive correlation between suicidal
ideations and actions and internet addiction, as well as finding
some common mediating factors between them, such as
depression, anxiety, conduct problems, or ADHD (20).

After Marchant et al.’s (20) review period, additional four
relevant papers were identified. Of these four articles, only Liu
et al. (27) examined the possible association between PIU
and NSSI: they found that internet addiction was related to
an increased risk of self-harm with a hierarchical logistic
regression analysis, after controlling for gender, family factors,
exposure to suicidal thoughts in the real life, depression, alcohol/
tobacco use, concurrent suicidality, and perceived social support.
The other three articles (28–30) investigated the relationship
between PIU and suicidal thoughts and actions; all three papers
found a positive correlation.

To summarize the above, both internalising and externalising
disorders are risk factors for NSSI. According to our hypothesis-
1, in our sample NSSI is more frequent in all subgroups
presenting clinical psychiatric symptoms (whether these
symptoms are externalising, internalising, or mixed), compared
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to those who present only subthreshold symptoms or do not
present symptoms. Earlier studies draw attention to the possible
link between PIU and NSSI, but this association has been
understudied. According to our hypothesis-2, there is a
positive association between PIU and NSSI in our cross-
sectional adolescent sample, but this connection is not a direct
association; it is mediated by psychopathological factors from
both internalising and externalising dimensions.
MATERIALS AND METHODS

The methodology of this study, including ethics, subjects,
measures, has already been published by Balazs et al. (10) and
Horvath et al. (31). We only describe below the core and some
additional information on the methods. Our first previous study
(10) contained a subsample of the current work; the previous
analysis was performed only in the clinical part of the whole
sample of this study. In the second study (31) a different
statistical design was used, and the focus was on life events
and its role in suicidal versus nonsuicidal self-injury.

Ethics
The study was approved by The Ethical Committee of the
Medical Research Council, Hungary (ETT-TUKEB), under
study registration number 5750/2015/EKU. Both caregivers
and participants who were older than 14 years old provided
active written informed consent. They were informed both in
written and oral forms about the study and had the opportunity
to ask questions about the nature of the study. There was no
refund for participating in the investigation.

Sample
In line with the dimensional approach of psychiatric disorders,
participants were recruited from both clinical and nonclinical
settings. The clinical sample was enrolled in Vadaskert Child and
Adolescent Psychiatric Hospital and Outpatient Clinic between
25.02.2015 and 09.05.2016. Inclusion criteria were age older than
13 years and being an inpatient in the acute adolescent patient
ward of the hospital, where patients are hospitalized for an
average of five days, then they are usually reintegrated in their
everyday (e.g. school) environment. Exclusion criteria were
serious psychiatric states (e.g. a severe psychotic episode) or
mental retardation leading to a condition preventing the
completion of self-administered questionnaires. Altogether, 33
patients were excluded. Of the remaining 224 patients, 22 refused
to participate.

The nonclinical sample was collected from 22 classes of years
8–11 from high schools and vocational schools in Budapest,
Hungary between 12.09.2015 and 28.04.2017. Of the 185
students whose parent/caregiver previously gave consent at the
parent–teacher meetings, 10 students did not consent to
participate; also, in three cases, the parent/child had their
consent withdrawn, and participants were not available for
data collection despite their consent in 11 cases (e.g. the
student left the school before their data were collected, or was
Frontiers in Psychiatry | www.frontiersin.org 320
repeatedly absent on data collection appointments). Exclusion
criteria in this group were the same as for inpatient participants;
participants with prior or current psychiatric disorders and/or
psychiatric treatment could be included in the nonclinical group.
Measurements
Psychiatric symptoms and disorders according to DSM fourth
edition (DSM-IV) (32) were evaluated by the modified version
of Hungarian version of the modified Mini International
Neuropsychiatric Interview Kid (M.I.N.I. Kid) 2.0 (33–36). The
M.I.N.I. Kid was administered by trained MA psychology and
medical students under strong continuous supervision by senior
members of the study staff.

NSSI was evaluated by the Deliberate Self-Harm Inventory
(DSHI) (37, 38), which is a self-administered questionnaire, with
17 questions on the method of self-injury being answered by a
‘yes’ or ‘no’. DSHI comprises facets on frequency, severity, and
duration of self-injury as well.

PIU is evaluated by ‘Young Diagnostic Questionnaire for
Internet Addiction’ (YDQ) (39), which is also a self-
administered questionnaire. Eight items ask about problematic
internet use behaviour in the past 6 months with a ‘yes’ or ‘no’
answer: common fantasies about internet, preoccupation with
internet use, unsuccessful attempts to reduce internet use,
emotional problems connected to reducing the use of internet,
longer internet use than planned previously, loss of anything
important (job, friendship, etc.) in real life because of internet,
telling lies about time spent on internet, and use of internet to
reach a better emotional state.

The ‘Strength and Difficulties Questionnaire’ (SDQ) (40) is
used to evaluate psychopathology both in internalising and
externalising dimensions. It is a widely used tool in the
literature. The SDQ has an official Hungarian version, validated
by Turi et al. (41). The SDQ is also a self-reported questionnaire
with 25 items, which investigate five main domains. The two
externalising scales are ‘hyperactivity/inattention’ and ‘conduct
problems’, while the two internalising scales are ‘emotional
symptoms’ and ‘peer relationship problems’; the 5th scale is
‘prosocial behaviour’. There are three versions of the SDQ,
depending on who is completing the questionnaire: the child, the
parents, or the teachers; in this study,weused the self-rated children
versionofSDQ,whichwas also validatedwithout theparent version
by Turi et al. (41).
Study Groups
In line with the dimensional approach of psychiatric disorders,
we assume that the mechanism between the assessed phenomena
are comparable in both clinical and nonclinical populations, thus
study groups were created based on participants’ internalising
and externalising scores, regardless of the clinical/nonclinical
setting of their recruitment. We have based our decision on the
above described recruitment methods, prior evidence for the
high prevalence of NSSI (42) and pathological internet use (16)
in nonclinical populations, and prior evidence on full and
subthreshold psychiatric disorders’ effect on everyday
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functioning and quality of life in both clinical and nonclinical
settings (43).

According to appropriate statistical analysis, our subjects
were divided into subgroups according to internalising and
externalising disorders by their SDQ score. SDQ-internalising
subgroup (1): sum of SDQ Emotional symptom subscale and
Peer relationship problem subscale score equal to or greater than
nine; SDQ-externalising subgroup (2): sum of SDQ Conduct
problems subscale and Hyperactivity/inattention subscale
score equal to or greater than nine; SDQ-internalising and
externalising subgroup (3): both SDQ internalising and
externalising subgroup scores equal to or greater than nine;
SDQ subthreshold subgroup (4): both SDQ internalising and
externalising subgroup scores less than nine. These cut-off points
are based on the Hungarian standard of SDQ (Turi et al, 2013).
Furthermore, we examined our subjects according to internet
use: we divided our subjects into three subgroups: normal
internet users (0–2 score on YDQ), maladaptive internet users
(3–4 score on YDQ), and pathological internet users (more than
five score on YDQ). These cut-off points are based on previous
research (16, 39). Each YDQ question is very decisive between
‘addictive’ and ‘nonaddictive’ internet use behaviour, therefore
only individuals with maximum one or two scores can fulfil
normal internet user category. Consequently, maladaptive
internet users and pathological internet users were considered
as two pathological internet user groups.
Statistics
IBM SPSS Statistics 22.0 was used to data analysis. Descriptive
statistics are reported in the text. Mann–Whitney U tests were
applied for continuous variables and chi-square tests were applied
for categorical variables. The Kruska–Wallis test and Mann–
Whitney U test were calculated to explore group differences
across study subgroups. Spearman’s rank Correlation was
applied to analyse the correlation between NSSI, internet use,
and M.I.N.I diagnoses symptoms. Those M.I.N.I. Kid diagnoses
that were comorbid with NSSI and had prevalence 7% or above
7% were included in mediator model analyses (Table 1).
According to this, the following diagnoses were not included in
the statistical analyses: Tourette’s syndrome, tic disorder, anorexia
nervosa, bulimia nervosa, and autism spectrum disorder. To test
the possible mediational effects of mental disorders on the
relationship between internet use and NSSI, total, direct, and
indirect effects were calculated using the mediation approach and
SPSS PROCESS-Macro provided by Preacher and Hayes (44, 45).
We conducted our analyses using dimensional approaches, that is
why in the mediator model for mediator variables, we added the
number of symptoms of the M.I.N.I. Kid diagnoses, and these
continuous variables were used in the model. In case of affective
disorders and anxiety disorders we made two bigger groups, in
which we gathered the number of appropriate M.I.N.I Kid
symptoms. In the mediator model, the independent variable was
the score of YDQ, and the outcome variable was the number of
self-harm-forms according to the Deliberate Self-Harm Inventory
(DSHI) (10, 37). Gender and age were included as covariates.
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Related to NSSI outcome variable we used the sum of all 17
Deliberate Self-Harm Inventory (DSHI) items (10). Many
individuals who self-injure use more than one method (37), so
the outcome variable is calculated as a sum of YES answers of the
types of self-harming behaviour occurring. Bootstrapping
procedure (5,000 bootstrap sample) was used in the mediator
model to show the significance because this method does
not impose the assumption of normality of the sampling
distribution (44).

The following grouped diagnoses were involved as mediator
variables: a) affective disorders: major depressive episode,
dysthymic disorder, hypo/manic episode; b) anxiety disorders:
panic disorder, agoraphobia, separation anxiety disorder, social
anxiety disorder, specific phobia, PTSD, GAD; c) OCD; d)
ADHD; e) CD and ODD; f) alcohol abuse and dependence; g)
psychoactive substance abuse and dependence; h) psychotic
disorder; i) suicidality; and j) adjustment disorder.

The study is asserting statistical mediation with cross-
sectional data.
RESULTS

Subjects
The whole study population consisted of 363 adolescents, of
whom 202 were included from clinical setting and 161
adolescents from nonclinical settings; mean age of participating
adolescents (N = 363) was 15.12 years (SD = 1.31). About half of
our population were girls (183 girls; 50.7%). In the total sample
(N = 363), 145 (39.9%) adolescents had NSSI, with 42 (29%) boys
and 103 (71%) girls. There were significantly more girls than
boys among the adolescents with NSSI (c2(1) = 41.071 p < 0.001
f = 0.336). Prevalences of M.I.N.I Kid diagnoses are high among
adolescents who reported NSSI, both in the clinical and in
nonclinical sample. (Table 1).
SDQ Symptoms and NSSI
Examining the differences across the four groups (SDQ-
internalising, SDQ-externalising, SDQ-internalising and
externalising, SDQ-subthreshold symptoms), we found a
significant difference in the frequencies of NSSI (Kruskal–
Wallis test: H(3) = 53.293, p < 0.001) (Table 2).

Bonferroni correction was applied to control for multiple
comparison (p = 0.05/6 = 0.0083). Specifically, adolescents who
were referred for SDQ internalising (1) reported significantly
more NSSI compared with adolescents with SDQ subthreshold
symptoms (4) (U = 4,045.000 z = −5.567 p < 0.001).
No significant differences were found between adolescents with
SDQ internalising (1) and SDQ externalising (2) (U = 1,946.000 z
= −0.212 p = 0.832) and the SDQ internalising and externalising
group (3) (U = 1,637.500 z = −0.876 p = 0.381). Adolescents who
were referred for SDQ externalising group (2) reported
significantly more NSSI compared with adolescents with SDQ
subthreshold symptoms (4) (U = 2,945.000 z = −4.784 p<0.001).
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No significant differences were found between adolescents in the
SDQ externalising group (2) and the SDQ internalising and
externalising group (3) (U = 1,117.500 z = −1.093 p = 0.275). We
found significantly more NSSI in the SDQ internalising and
Frontiers in Psychiatry | www.frontiersin.org 522
externalising group (3) compared with the SDQ subthreshold
symptoms group (4) (U = 2,127.000 z = −6.170 p < 0.001).

We divided the whole sample into two groups (SDQ-
threshold, SDQ subthreshold). Comparing the SDQ-threshold
TABLE 1 | Prevalence of M.I.N.I Kid diagnoses.

M.I.N.I. Kid diagnoses M.I.N.I. Kid diagnoses in total
sample (N = 363)

M.I.N.I. Kid diagnoses—in total NSSI
group (n = 145)

M.I.N.I. Kid
diagnoses—in

clinical NSSI group (n
= 107)

M.I.N.I. Kid
diagnoses—in

nonclinical NSSI
group (n = 38)

Major depressive episode 14.0% 28.5% 37.4% 2.7%
Suicidality—lifetime 46.8% 80.0% 88.8% 55.3%
Suicidality—current 31.4% 55.2% 68.2% 18.4%
Dysthymic disorder 9.1% 15.9% 17.8% 10.5%
Manic episode—lifetime 18.2% 30.3% 36.4% 13.2%
Manic episode—current 10.5% 19.3% 21.5% 13.2%
Hypomanic episode—lifetime 23.1% 25.5% 27.1% 21.1%
Hypomanic episode—current 10.7% 14.5% 15.0% 13.2%
Panic disorder—lifetime 15.9% 29.9% 36.4% 10.8%
Panic disorder (limited
symptoms)

18.4% 26.4% 27.1% 24.3%

Panic disorder—current 12.0% 21.5% 27.1% 5.4%
Agoraphobia—current 23.1% 35.9% 43.0% 15.8%
Agoraphobia with Panic
disorder

13.2% 24.1% 30.8% 5.3%

Agoraphobia without Panic
disorder

9.9% 11.7% 12.1% 10.5%

Separation anxiety disorder 9.2% 16.7% 21.5% 2.7%
Social anxiety disorder 18.7% 32.6% 37.4% 18.9%
Specific phobia 10.9% 14.6% 15.9% 10.8%
OCD 20.1% 29.7% 37.4% 7.9%
PTSD 3.6% 6.9% 9.3% 0.0%
Alcohol dependence 9.8% 15.4% 15.5% 15.2%
Alcohol abuse 10.5% 15.2% 13.1% 21.1%
Psychoactive substance
dependence

5.6% 9.8% 12.3% 2.7%

Psychoactive substance abuse 5.5% 9.0% 11.2% 2.6%
Tourette 1.1% 1.4% 1.9% 0.0%
Vocal Tic 0.3% 0.0% 0.0% 0.0%
Tic transitions—current 0.3% 0.0% 0.0% 0.0%
ADHD combined type 7.5% 12.5% 13.1% 10.8%
ADHD inattention type 9.5% 15.3% 19.6% 2.7%
ADHD hyperactivity-impulsivity
type

3.9% 4.9% 3.7% 8.1%

CD 8.1% 13.9% 15.0% 10.8%
ODD 16.5% 28.5% 30.8% 21.6%
Psychotic disorder—lifetime 22.3% 38.9% 46.7% 16.2%
Psychotic disorder—current 8.9% 16.0% 17.8% 10.8%
Affective disorder with
psychotic symptoms

5.3% 11.8% 15.9% 0.0%

Anorexia nervosa 5.2% 4.8% 6.5% 0.0%
Bulimia nervosa 1.9% 4.1% 4.7% 2.6%
GAD 2.0% 3.5% 4.7% 0.0%
Adjustment disorder 7.6% 11.5% 10.3% 14.7%
Autism spectrum disorder 5.0% 6.2% 8.4% 0.0%
August 2020 | Volu
TABLE 2 | Occurrence of NSSI by SDQ groups (how many people have NSSI by SDQ groups).

NSSI occurrence by adolescents SDQ-internalizing SDQ-externalizing SDQ-internalizing and externalizing SDQ-subthreshold symptoms

NO 34 (45.3%) 25 (47.2%) 16 (33.3%) 133 (77.8%)
YES 41 (54.7%) 28 (52.8%) 32 (66.7%) 38 (22.2%)

Total 75 (100%) 53 (100%) 48 (100%) 171 (100%)
(Related to SDQ we have data from 347 adolescents).
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and SDQ-subthreshold group, adolescents who were referred for
the SDQ threshold group reported significantly more NSSI
than the SDQ subthreshold group (U = 9,117.000 z = −7.181
p < 0.001).

Internet Use and NSSI Frequency
Examining the differences across the three internet use groups
(normal, maladaptive, pathological), we found a significant
difference in the frequencies of NSSI (Kruskal–Wallis test: H(2) =
10.039, p < 0.05 p = 0.007) (Table 3).

Bonferroni correction was applied to the control for multiple
comparison (p = 0.05/3 = 0.017). Specifically, adolescents who
were referred for maladaptive internet use reported significantly
more NSSI compared with adolescents with normal internet use
(U = 5,800.500 z = −2.586 p < 0.017 p = 0.010). We found
significantly more NSSI in the pathological internet use group
than in the normal internet use group (U = 2,020.000 z = −2.501
p < 0.017 p = 0.012). No significant differences were found
between adolescents with maladaptive and pathological internet
use (U = 625.500 z = −0.017 p > 0.017 p = 0.986).

Tests of Mediation in the Association
Between Internet Use and NSSI
According to our results, NSSI has significant correlation with
internet use and all measured M.I.N.I Kid diagnoses symptoms.
Frontiers in Psychiatry | www.frontiersin.org 623
Internet use also has significant correlation with most M.I.N.I
Kid diagnoses except for alcohol abuse and dependence and
adjustment disorder (Table 4).

To test the possible mediational effects of M.I.N.I Kid
diagnoses symptoms on the relationship between NSSI and
internet use we calculated with mediation approach. Because of
the results of Spearman’s rank correlation (Table 4), we decided
that we use all M.I.N.I Kid diagnoses (affective disorders, anxiety
disorders, OCD, ADHD, CD, and ODD, alcohol abuse and
dependence, psychoactive substance abuse and dependence,
psychotic disorder, suicidality, adjustment disorder) symptoms
in mediator model as mediator variables. Before mediation
analysis, we have checked the correlations between M.I.N.I Kid
diagnoses (Table 5). According to the results there are
correlations between them (Table 5) that is why we used
M.I.N.I Kid diagnoses symptoms as mediator variables in ten
different mediator models (Figure 1).

Detailed results of mediations are presented in Table 6.
Moreover Table 7 summarizes the direct and indirect effects
of mediation. Mediation results explain the relationship
between internet use and NSSI. The pathway (C′)/direct effect
shows direct relationship between internet use and NSSI.
Mediation model shows that the independent variable (internet
use) influences mediator variables (comorbid mental disorders)
(Path A), which in turn influence the dependent variable (NSSI)
(Path B). We apply Bonferroni correction in the mediation
analyses to control for multiple comparison. (p = 0.05/10 =
0.005, p = 0.01/10 = 0.001). In the case of indirect effects, it is
not possible to directly use Bonferroni correction while these are
Bootstrapping 95% confidence intervals. Thus, we used Bonferroni
correction in case of every path A and path B and we assume that if
path A and path B are significant then the indirect effect is also
significant. Although a Wald t-test could be conducted by
calculating the proportion of the estimated effect and the
bootstrapped standard error, if the sampling distribution of the
statistic is not symmetric (and it is usually not symmetric in testing
indirect effects), using t-statistic in a t-test would be invalid.

According to the results (Table 6), except for OCD, alcohol
abuse and dependence, adjustment disorder, all measured
comorbid mental disorders were predicted by internet use. All
measured comorbid mental disorders have significant effect on
the appearance of NSSI (Path B). In the mediation model gender
and age were used as covariates.

Table 6 shows detailed information related to the total effect,
direct effect and indirect effect (path A * path B) between internet
use and NSSI. The total effect of internet use on NSSI
can be expressed as the sum of the direct and indirect effects: C =
C′ + A * B. Except for OCD, alcohol abuse and dependence,
adjustment disorder, all other M.I.N.I diagnoses symptoms are
significant indirect effect on the relationship of internet use and
NSSI. In case of most mediator variables (affective disorders, anxiety
disorders, ADHD, CD and ODD, psychoactive substance abuse and
dependence, psychotic disorder, suicidality), results show there are
only indirect effects (via mediators, Path A * Path B) between
internet use and NSSI, and in case of all mediator variables direct
effects (path C’ - direct effect - direct relationship between internet
TABLE 3 | Occurrence of NSSI by internet use groups (normal, maladaptive,
pathological) (how many people have NSSI by internet use groups).

NSSI occurrence by
adolescents

Normal
Internet use

Maladaptive
Internet use

Pathological
Internet use

NO 160 (63.5%) 29 (50.9%) 8 (36.4%)
YES 92 (36.5%) 28 (49.1%) 14 (63.6%)

Total 252 (100%) 57 (100%) 22 (100%)
(Related to internet use we have data from 331 adolescents).
TABLE 4 | Correlation between NSSI, internet use, and M.I.N.I Kid symptoms.

NSSI Internet use

Rs p Rs p

NSSI .203** <.001
Internet use .203** <.001
Affective disorders .488** <.001 .300** <.001
Anxiety disorders .446** <.001 .220** <.001
OCD .322** <.001 .124* .023
ADHD .308** <.001 .285** <.001
Alcohol abuse and dependence .188** <.001 .081 .153
Psychoactive substance abuse and
dependence

.260** <.001 .149** .007

CD and ODD .412** <.001 .294** <.001
Psychotic disorder .383** <.001 .255** <.001
Suicidality .508** <.001 .267** <.001
Adjustment disorder .141* .010 .030 .605
**p < .01.
*p < .05.
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use and NSSI) are not significant. It means that the relationship
between internet use (independent variable) and NSSI (dependent
variable) was fully influenced (mediated) by comorbid mental
disorders. According to our results affective disorders, anxiety
disorders, ADHD and CD and ODD have the strongest
relationship with internet use, and suicidality, OCD, psychoactive
substance abuse have the strongest relationship with NSSI.
DISCUSSION

To the best of our knowledge, this is the first study investigating
the previously found connection between PIU and NSSI (21, 22,
27), and whether this is a direct connection or is mediated by
Frontiers in Psychiatry | www.frontiersin.org 724
other cofactors, such as comorbid psychopathology among
clinical and nonclinical adolescent samples.

Although according to our study design, prevalence rates
cannot be the main focus, firstly, we would like to highlight the
high frequency of NSSI in our sample; it was 39.9% (71% girls).
In line with previous studies (46–49), this result in this
population, which is collected from clinical and nonclinical
settings, underlines the impact of NSSI among all adolescents.
In our sample, the frequency of NSSI significantly differed
between girls and boys. There is an argument in the literature
about this difference: some authors highlight its importance (42,
50), while others deny it (51, 52).

A relatively high frequency of NSSI was found in ‘SDQ
subthreshold group’. This finding supports the dimensional
approach of our study because it shows that even in a group
FIGURE 1 | Mediation model. Path A, path B, the direct pathway/effect between internet use and NSSI (C′), and indirect pathway/effect via mediating factors (Path A *
Path B). Path A: The effect of the symptoms of internet use on comorbid mental disorders. Path B: The effect of the comorbid mental disorders on prevalence of NSSI.
TABLE 5 | Correlations of M.I.N.I Kid symptoms.

Affective
disorders

Anxiety
disorders

OCD ADHD CD and
ODD

Alcohol
abuse and
dependence

Psychoactive
substance abuse
and dependence

Suicidality Psychotic
disorder

Adjustment
disorder

Affective disorders Rs .778** .540** .645** .583** .175** .293** .603** .502** .307**
p <.001 <.001 <.001 <.001 .001 <.001 <.001 <.001 <.001

Anxiety disorders Rs .778** .608** .579** .582** .126* .263** .519** .498** .425**
p <.001 <.001 <.001 <.001 .021 <.001 <.001 <.001 <.001

OCD Rs .540** .608** .411** .344** 0.02 .136* .420** .323** .288**
p <.001 <.001 <.001 <.001 .708 .010 <.001 <.001 <.001

ADHD Rs .645** .579** .411** .710** .157** .201** .365** .401** .255**
p <.001 <.001 <.001 <.001 .004 <.001 <.001 <.001 <.001

CD and ODD Rs .583** .582** .344** .710** .225** .296** .428** .449** .280**
p <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001

Alcohol abuse and
dependence

Rs .175** .126* 0.02 .157** .225** .395** .157** .111* .176**
p .001 .021 .707 .004 <.001 <.001 .004 .042 .002

Psychoactive substance
abuse and dependence

Rs .293** .263** .136* .201** .296** .395** .303** .260** .161**
p <.001 <.001 .010 <.001 <.001 <.001 <.001 <.001 .003

Suicidality Rs .603** .519** .420** .365** .428** .157** .303** .392** .252**
p <.001 <.001 <.001 <.001 <.001 .004 <.001 <.001 <.001

Psychotic disorder Rs .502** .498** .323** .401** .449** .111* .260** .392** .218**
p <.001 <.001 <.001 <.001 <.001 .042 <.001 <.001 <.001

Adjustment disorder Rs .307** .425** .288** .255** .280** .176** .161** .252** .218**
p <.001 <.001 <.001 <.001 <.001 .002 .003 <.001 < 001
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TABLE 6 | Mediation of the effect of internet use on NSSI through mental disorders.

Path A Path B Effect SE t p Bootstrapping 95% CI

Mediator variable: Affective
disorder
Total effect

1.335** p<.001 .140** p<.001 .183 .074 2.487 .013

Direct effect −.005 .068 −.067 .947
Partial effect of control variables
Gender 1.491** .229 6.499 <.001
Age −.069 .086 −.802 .423

Total indirect effect .188* .042 .119,.284
Model summary: R = .375, R2 =
.140, F3, 326 = 17.759, p <.001

Mediator variable: Anxiety
disorder
Total effect

1.905** p <.001 .064** p <.001 .183 .074 2.487 .013

Direct effect .061 .068 .889 .374
Partial effect of control variables
Gender 1.491** .229 6.499 <.001
Age −.069 .086 −.802 .423

Total indirect effect .122* .042 .050,.220
Model summary: R = .375, R2 =
.140, F3, 326 = 17.759, p <.001

Mediator variable: OCD
Total effect

.155 p = .005 .432** p <.001 .183 .074 2.487 .013

Direct effect .116 .071 1.643 .101
Partial effect of control variables
Gender 1.491** .229 6.499 <.001
Age −.069 .086 −.802 .423

Total indirect effect .067 .031 .018,.114
Model summary: R = .375, R2 =
.140, F3, 326 = 17.759, p <.001

Mediator variable: ADHD
Total effect

.978** p <.001 .101** p <.001 .191 .074 2.597 .009

Direct effect .092 .075 1.229 .220
Partial effect of control variables
Gender 1.482** .230 6.453 <.001
Age −.074 .086 −.858 .392

Total indirect effect .099* .029 .053,.171
Model summary: R = .377, R2 =
.142, F3, 324 = 17.867, p <.001

Mediator variable: CD and
ODD
Total effect

.788** p <.001 .144** p <.001 .191 .074 2.597 .009

Direct effect .077 .074 1.048 .295
Partial effect of control variables
Gender 1.482** .230 6.453 <.001
Age −.074 .086 −.858 .392

Total indirect effect .144* .033 .059,.191
Model summary: R = .377, R2 =
.142, F3, 324 = 17.867, p <.001

Mediator variable: Alcohol
abuse and dependence
Total effect

.144 p = .036 .352** p <.001 .206 .078 2.640 .008

Direct effect .155 .075 2.074 .038
Partial effect of control variables
Gender 1.582** .237 6.670 <.001
Age −.088 .088 −1.00 .318

Total indirect effect .051 .030 .007,.124
Model summary: R = .396, R2 =
.157, F3, 306 = 18.968, p <.001

Mediator variable:
Psychoactive substance

.201** p <.001 .405** p <.001 .188 .073 2.565 .011

(Continued)
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that can be considered ‘nonclinical’ based on the measurements,
a serious mental health concern is very common. This is in
line with those previous studies (43) underlining the role of
subthreshold psychiatric symptoms in function-loss and in lower
quality of life.

Our first hypothesis was supported. According to the
comparison of psychopathology based on a screening instrument
(SDQ-internalising, SDQ-externalising, SDQ-internalising and
externalising, SDQ-subthreshold symptoms), there was no
significant difference in NSSI frequency between the groups with
pathology (SDQ-internalising, SDQ-externalising, and SDQ-
internalising and externalising); however, all of them had a
significantly higher NSSI frequency than the subthreshold group.
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These results support previous studies that underline the
importance of externalising psychopathology in NSSI (8, 9)
although earlier studies mainly focused on internalising disorders
(4, 6, 53). According to our findings, NSSI seems to be a
multifactorial phenomenon that is often comorbid with other
psychiatric disorders, consistent with earlier studies (4, 6, 7, 9).
This raises questions about the validity of an individual diagnosis as
proposedbyDSM-5 (2). So far, asNSSI is becoming anewdiagnosis
in next edition of DSM, comorbidity would become a rule rather
than an exemption.

Our second hypothesis—that PIU and NSSI are connected to
each other—was supported as well; we found this association when
different internet user groups (‘Normal’, ‘Maladaptive’ and
TABLE 6 | Continued

Path A Path B Effect SE t p Bootstrapping 95% CI

abuse and dependence
Total effect
Direct effect .107 .071 1.515 .131
Partial effect of control variables
Gender 1.467** .230 6.374 <.001
Age −.070 .086 −.816 .415

Total indirect effect .081* .033 .029,.163
Model summary: R = .374, R2 =
.140, F3, 321 = 17.419, p <.001

Mediator variable: Psychotic
disorder
Total effect

.325** p <.001 .356** p <.001 .191 .074 2.597 .009

Direct effect .075 .068 1.105 .270
Partial effect of control variables
Gender 1.482** .230 6.453 <.001
Age −.074 .086 −.858 .392

Total indirect effect .116* .037 .056,.204
Model summary: R = .377, R2 =
.142, F3, 324 = 17.867, p <.001

Mediator variable Suicidality
Total effect

.217** p <.001 .686** p <.001 .183 .074 2.487 .013

Direct effect .034 .065 .524 .601
Partial effect of control variables
Gender 1.491** .229 6.499 <.001
Age −.069 .086 −.802 .423

Total indirect effect .149* .046 .072,.255
Model summary: R = .375, R2 =
.140, F3, 326 = 17.759, p <.001

Mediator variable Adjustment
disorder
Total effect

.118 p = .039 .269** p <.001 .196 .076 2.569 .010

Direct effect .165 .076 2.179 .030
Partial effect of control variables
Gender 1.555** .242 6.436 <.001
Age −.069 .089 −.777 .438

Total indirect effect .032 .023 .001,.096
Model summary: R = .391, R2 =
.153, F3, 297 = 17.877, p <.001
A
ugust 2020 |
**p <. 001.
*p <. 005.
Path A: The effect of the symptoms of internet use on comorbid mental disorders. Path B: The effect of the comorbid mental disorders on prevalence of NSSI.
Effect—unstandardized regression coefficients, SE—standard error of the unstandardized regression coefficients, Bootstrapping 95% CI—95% confidence interval, Number of bootstrap
resample: 5,000.
Bonferroni correction was applied to the control for multiple comparison. (p = 0.05/10 = 0.005, p = 0.01/10 = 0.001).
This table shows the detailed statistical results of the 10 mediator models; in Table 7 there is a short summary about the direct and indirect effect of each psychopathological group we
examined.
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‘Pathological’) were analysed considering their frequency of
NSSI. The ‘Normal’ group had a significantly lower NSSI
frequency than the ‘Maladaptive’ and ‘Pathological’ groups;
however, there were no differences between the two pathological
groups. These findings are similar to previous researches (21, 22,
27).According to themediatormodel, PIUhas a significant effecton
all examined comorbid psychiatric categories, and all comorbid
mental disorders predict the appearance of NSSI significantly,
except for OCD, alcohol abuse and dependence, adjustment
disorder. PIU in itself is not a risk factor of NSSI; it is only a risk
factor when there are comorbid psychiatric disorders, especially
affective disorders, anxiety disorders, ADHD, CD and ODD,
psychoactive substance abuse and dependence, psychotic
disorder, and suicidality. This underlines the importance of
assessing internet use habits in a structured way for all patients in
clinical settings. From a suicide prevention aspect, it is very
important to identify these adolescents because there is a lot of
evidence that NSSI is strongly connected to suicide (54).

There are a lot of aspects of NSSI, and its risk factors were not
assessed by our current study. E.g, influence of pubertal
development is very important in NSSI because mature
emotion regulation skills are strong protective factors of NSSI
Frontiers in Psychiatry | www.frontiersin.org 1027
(55), and this psychological dimension is developing in the age
of adolescence. This could be a possible explanation why
NSSI is the most frequent in adolescents and why its
prevalence decreases after the mid twenties (47). In our
previous studies we have already investigated the role of
ADHD (10) and life events (31) and in our further studies we
are planning to investigate other dimensions such as Axis II
diagnoses or further possible protective factor for NSSI, e.g.
coping mechanisms.

Limitations
A limitation of our study was the cross-sectional design as casual
relationships cannot be examined. Moreover, mediator variables
may temporally occur between the predictors and criterion
measures. In our mediation model we tested the mediation
effect of mental disorders, but we did not assess all effects of
other NSSI risk factors, such as hopelessness, abuse etc. It is a
cross-sectional design, so causal relationship cannot be
examined. Exactly the pathway is not known, so it might occur
that dependent and independent variables are interchangeable
because we do not exactly know which was first, pathological
internet use and afterwards mental disorders, or the inverse. In
TABLE 7 | Direct and indirect effects of internet use on NSSI through mental disorders.

PIU—Mental disorders—NSSI mediation Effect SE t p Bootstrapping 95% CI

Mediator variable: Affective disorder
Direct effect −.005 .068 −.067 .947
Indirect effect .188* .042 .119,.284
Mediator variable: Anxiety disorder
Direct effect .061 .068 .889 .374
Indirect effect .122* .042 .050,.220
Mediator variable: OCD
Direct effect .116 .071 1.643 .101
Indirect effect .067 .031 .018,.114
Mediator variable: ADHD
Direct effect .092 .075 1.229 .220
Indirect effect .099* .029 .053,.171
Mediator variable: CD and ODD
Direct effect .077 .074 1.048 .295
Indirect effect .144* .033 .059,.191
Mediator variable: Alcohol abuse and dependence
Direct effect .155 .075 2.074 .038
Indirect effect .051 .030 .007,.124
Mediator variable: Psychoactive substance abuse and dependence
Direct effect .107 .071 1.515 .131
Indirect effect .081* .033 .029,.163
Mediator variable: Psychotic disorder
Direct effect .075 .068 1.105 .270
Indirect effect .116* .037 .056,.204
Mediator variable Suicidality
Direct effect .034 .065 .524 .601
Indirect effect .149* .046 .072,.255
Mediator variable Adjustment disorder
Direct effect .165 .076 2.179 .030
Indirect effect .032 .023 .001,.096
A
ugust 2020 |
**p <. 001.
*p < .005.
Effect—unstandardized regression coefficients, SE—standard error of the unstandardized regression coefficients, Bootstrapping 95% CI—95% confidence interval, Number of bootstrap
resample: 5,000.
Bonferroni correction was applied to the control for multiple comparison. (p = 0.05/10 = 0.005, p = 0.01/10 = 0.001).
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addition, it could be that pathological internet use first emerged
which predicts anxiety disorder, which may have an effect on
depression, which can influence NSSI occurrence.

Many individuals who engage in NSSI use multiple methods
to harm themselves (37). Instead of NSSI frequency in our
current study we analysed the number of methods because
according to Saldias et al.’s (56) study, the authors also
analysed the number of methods of NSSI because it was felt to
be reasonably reliable self-report indicators of NSSI compared to
the frequency. According to the authors’ opinion, individuals
with mental health problems are unable to accurately report the
frequency due to the high number of NSSI episodes they had
experienced. According to Black and Mildred’s (57) study,
‘retrospective information will make it more challenging to
quantify exact frequencies, particularly when NSSI is a
repetitive pattern (rather than an occasional act).’ In addition,
Black and Mildred (57) suggest that engaging in high number of
NSSI methods has also been linked to suicide attempts, so the
number of NSSI methods is an important part of suicide risk.
Given these studies and because of the high prevalence of mental
disorders in our sample, we decided that analysis of NSSI
methods is more reliable than NSSI frequency.

Another limitation of our study was the use of self-reported
questionnaires (PIU, SDQ, DSHI), which can be biased: some
participants may show their problems more intensely than
they really feel them, while other participants can hide
their symptoms.

Furthermore, possible selection bias might have occurred
during recruitment, possibly affecting the involvement of youth
with highest risk in the nonclinical group: e.g. students whose
parents were repeatedly unavailable for consent, students who
were repeatedly absent from school at the times of data
collection, or adolescents who have already dropped out from
formal education could not be involved in the study sample.

There is another possible limitation: a subsample of our
current work was analysed before, which can decrease the
statistical power of the current analysis (10, 31).
Conclusions
n conclusion, we would like to highlight that the high frequency
of NSSI, especially in the clinical group of adolescents with
symptoms of PIU, calls the attention of the clinicians to
the importance of routinely screening for NSSI in this
population. Adolescents with symptoms of PIU and symptoms
of comorbid psychiatric disorders need special focus. Early
recognition and adequate treatment of the symptoms of PIU
and comorbid conditions can be important in NSSI prevention
among adolescents.
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Mészáros et al. NSSI, Psychopathology, Internet Use
REFERENCES

1. Taylor PJ, Jomar K, Dhingra K, Forrester R, Shahmalak U, Dickson JM. A
meta-analysis of the prevalence of different functions of non-suicidal self-
injury. J Affect Disord (2018) 227:759–69. doi: 10.1016/j.jad.2017.11.073

2. American Psychiatry Association. Diagnostic And Statistical Manual Of
Mental Disorders 5th edn. (DSM-5). American Psychiatry Association:
Washington DC (2013).

3. Ross S, Heath NL, Toste JR. Non-suicidal self-injury and eating pathology in
high school students. Am J Orthopsychiatry (2009) 79(1):83–92. doi: 10.1037/
a0014826

4. Fox KR, Franklin JC, Ribeiro JD, Kleiman EM, Bentley KH, Nock MK. Meta-
analysis of risk factors for nonsuicidal self-injury. Clin Psychol Rev (2015)
42:156–67. doi: 10.1016/j.cpr.2015.09.002

5. Achenbach TM, McConaughy SH, Howell CT. Child/adolescent behavioral
and emotional problems: implications of cross-informant correlations for
situational specificity. psychol Bull (1987) 101(2):213–32. doi: 10.1037/0033-
2909.101.2.213

6. Bentley KH, Cassiello-Robbins CF, Vittorio L, Sauer-Zavala S, Barlow DH.
The association between nonsuicidal self-injury and the emotional disorders:
A meta-analytic review. Clin Psychol Rev (2015) 37:72–88. doi: 10.1016/
j.cpr.2015.02.006

7. Zetterqvist M. The DSM-5 diagnosis of nonsuicidal self-injury disorder: a
review of the empirical literature. Child Adolesc Psychiatry Ment Health
(2015) 9:31. doi: 10.1186/s13034-015-0062-7

8. Allely CS. The association of ADHD symptoms to self-harm behaviours: a
systematic PRISMA review. BMC Psychiatry (2014) 14:133. doi: 10.1186/
1471-244X-14-133

9. Meszaros G, Horvath LO, Balazs J. Self-injury and externalizing pathology: a
systematic literature review. BMC Psychiatry (2017) 17(1):160. doi: 10.1186/
s12888-017-1326-y

10. Balazs J, Gyori D, Horvath LO, Meszaros G, Szentivanyi D. Attention-deficit
hyperactivity disorder and nonsuicidal self-injury in a clinical sample of
adolescents: the role of comorbidities and gender. BMC Psychiatry (2018) 18
(1):34. doi: 10.1186/s12888-018-1620-3

11. Lenkiewicz K, Racicka E, Brynska A. Self-injury - placement in mental
disorders classifications, risk factors and primary mechanisms. Review of
the literature. Psychiatria Polska (2017) 51(2):323–34. doi: 10.12740/PP/
62655

12. Muehlenkamp JJ, Claes L, Havertape L, Plener PL. International prevalence of
adolescent non-suicidal self-injury and deliberate self-harm. Child Adolesc
Psychiatry Ment Health (2012) 6:10. doi: 10.1186/1753-2000-6-10

13. Leiner BM, Cerf VG, Clark DD, Kahn RE, Kleinrock L, Lynch DC, et al. A
brief history of the internet. SIGCOMM Comput Commun Rev (2009) 39
(5):22–31. doi: 10.1145/1629607.1629613

14. Lewis SP, Rosenrot SA, Messner MA. Seeking validation in unlikely places: the
nature of online questions about non-suicidal self-injury. Arch Suicide Res
(2012) 16(3):263–72. doi: 10.1080/13811118.2012.695274

15. Moreno MA, Ton A, Selkie E, Evans Y. Secret Society 123: Understanding the
Language of Self-Harm on Instagram. J Adolesc Health (2016) 58(1):78–84.
doi: 10.1016/j.jadohealth.2015.09.015

16. Durkee T, Kaess M, Carli V, Parzer P, Wasserman C, Floderus B, et al.
Prevalence of pathological internet use among adolescents in Europe:
demographic and social factors. Addict (Abingdon England) (2012) 107
(12):2210–22. doi: 10.1111/j.1360-0443.2012.03946.x

17. Guan SS, Subrahmanyam K. Youth Internet use: risks and opportunities. Curr
Opin Psychiatry (2009) 22(4):351–6. doi: 10.1097/YCO.0b013e32832bd7e0

18. Bisen SS, Deshpande YM. Understanding internet addiction: a comprehensive
review. Ment Health Rev J (2018) 23(3):165–84. doi: 10.1108/MHRJ-07-2017-
0023

19. Kaess M, Durkee T, Brunner R, Carli V, Parzer P, Wasserman C, et al.
Pathological Internet use among European adolescents: psychopathology and
self-destructive behaviours. Eur Child Adolesc Psychiatry (2014) 23(11):1093–
102. doi: 10.1007/s00787-014-0562-7

20. Marchant A, Hawton K, Stewart A, Montgomery P, Singaravelu V, Lloyd K,
et al. A systematic review of the relationship between internet use, self-harm
and suicidal behaviour in young people: The good, the bad and the unknown.
PloS One (2017) 12(8):e0181722. doi: 10.1371/journal.pone.0181722
Frontiers in Psychiatry | www.frontiersin.org 1229
21. Lam LT, Peng Z, Mai J, Jing J. The association between internet addiction and
self-injurious behaviour among adolescents. Injury Prev (2009) 15(6):403–8.
doi: 10.1136/ip.2009.021949

22. Aktepe E, Olgac-Dundar N, Soyoz O, Sonmez Y. Possible internet addiction in
high school students in the city center of Isparta and associated factors: a
cross-sectional study. Turkish J Pediatr (2013) 55(4):417–25.

23. Messias E, Castro J, Saini A, Usman M, Peeples D. Sadness, suicide, and their
association with video game and internet overuse among teens: results from
the youth risk behavior survey 2007 and 2009. Suicide Life-Threatening Behav
(2011) 41(3):307–15. doi: 10.1111/j.1943-278X.2011.00030.x

24. Kim JY. The nonlinear association between Internet using time for non-
educational purposes and adolescent health. J Prev Med Public Health =
Yebang Uihakhoe Chi (2012) 45(1):37–46. doi: 10.3961/jpmph.2012.45.1.37

25. Park S, Hong KE, Park EJ, Ha KS, Yoo HJ. The association between
problematic internet use and depression, suicidal ideation and bipolar
disorder symptoms in Korean adolescents. Aust New Z J Psychiatry (2013)
47(2):153–9. doi: 10.1177/0004867412463613

26. Lin IH, Ko CH, Chang YP, Liu TL, Wang PW, Lin HC, et al. The association
between suicidality and Internet addiction and activities in Taiwanese
adolescents. Compr Psychiatry (2014) 55(3):504–10. doi: 10.1016/
j.comppsych.2013.11.012

27. Liu HC, Liu SI, Tjung JJ, Sun FJ, Huang HC, Fang CK. Self-harm and its
association with internet addiction and internet exposure to suicidal thought
in adolescents. J Formos Med Assoc = Taiwan yi zhi (2017) 116(3):153–60. doi:
10.1016/j.jfma.2016.03.010

28. Kim BS, Chang SM, Park JE, Seong SJ, Won SH, Cho MJ. Prevalence,
correlates, psychiatric comorbidities, and suicidality in a community
population with problematic Internet use. Psychiatry Res (2016) 244:249–
56. doi: 10.1016/j.psychres.2016.07.009

29. Kim K, Lee H, Hong JP, Cho MJ, Fava M, Mischoulon D, et al. Poor sleep
quality and suicide attempt among adults with internet addiction: A
nationwide community sample of Korea. PloS One (2017) 12(4):e0174619.
doi: 10.1371/journal.pone.0174619

30. Bousono Serrano M, Al-Halabi S, Buron P, Garrido M, Diaz-Mesa EM,
Galvan G, et al. Substance use or abuse, internet use, psychopathology and
suicidal ideation in adolescents. Adicciones (2017) 29(2):97–104. doi:
10.20882/adicciones.811
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kérdőıv́ magyar változatának ismertetése [The Hungarian Version of M.I.N.I.
Kid]. Psychiatria Hungarica (2004) 19:358–64.

36. Sheehan DV, Sheehan KH, Shytle RD, Janavs J, Bannon Y, Rogers JE, et al.
Reliability and validity of the Mini International Neuropsychiatric Interview
for Children and Adolescents (MINI-KID). J Clin Psychiatry (2010) 71
(3):313–26. doi: 10.4088/JCP.09m05305whi

37. Gratz KL. Measurement of Deliberate Self-Harm: Preliminary Data on the
Deliberate Self-Harm Inventory. J Psychopathol Behav Assess (2001) 23
(4):253–63. doi: 10.1037/t04163-000

38. Jenkins AL, McCloskey MS, Kulper D, Berman ME, Coccaro EF. Self-harm
behavior among individuals with intermittent explosive disorder and
personality disorders. J Psychiatr Res (2015) 60:125–31. doi: 10.1016/
j.jpsychires.2014.08.013

39. Young KS. Internet addiction: The emergence of a new clinical disorder.
CyberPsychology Behav (1998) 1(3):237–44. doi: 10.1089/cpb.1998.1.237
August 2020 | Volume 11 | Article 814

https://doi.org/10.1016/j.jad.2017.11.073
https://doi.org/10.1037/a0014826
https://doi.org/10.1037/a0014826
https://doi.org/10.1016/j.cpr.2015.09.002
https://doi.org/10.1037/0033-2909.101.2.213
https://doi.org/10.1037/0033-2909.101.2.213
https://doi.org/10.1016/j.cpr.2015.02.006
https://doi.org/10.1016/j.cpr.2015.02.006
https://doi.org/10.1186/s13034-015-0062-7
https://doi.org/10.1186/1471-244X-14-133
https://doi.org/10.1186/1471-244X-14-133
https://doi.org/10.1186/s12888-017-1326-y
https://doi.org/10.1186/s12888-017-1326-y
https://doi.org/10.1186/s12888-018-1620-3
https://doi.org/10.12740/PP/62655
https://doi.org/10.12740/PP/62655
https://doi.org/10.1186/1753-2000-6-10
https://doi.org/10.1145/1629607.1629613
https://doi.org/10.1080/13811118.2012.695274
https://doi.org/10.1016/j.jadohealth.2015.09.015
https://doi.org/10.1111/j.1360-0443.2012.03946.x
https://doi.org/10.1097/YCO.0b013e32832bd7e0
https://doi.org/10.1108/MHRJ-07-2017-0023
https://doi.org/10.1108/MHRJ-07-2017-0023
https://doi.org/10.1007/s00787-014-0562-7
https://doi.org/10.1371/journal.pone.0181722
https://doi.org/10.1136/ip.2009.021949
https://doi.org/10.1111/j.1943-278X.2011.00030.x
https://doi.org/10.3961/jpmph.2012.45.1.37
https://doi.org/10.1177/0004867412463613
https://doi.org/10.1016/j.comppsych.2013.11.012
https://doi.org/10.1016/j.comppsych.2013.11.012
https://doi.org/10.1016/j.jfma.2016.03.010
https://doi.org/10.1016/j.psychres.2016.07.009
https://doi.org/10.1371/journal.pone.0174619
https://doi.org/10.20882/adicciones.811
https://doi.org/10.3389/fpsyt.2020.00370
https://doi.org/10.1016/S0924-9338(97)83296-8
https://doi.org/10.4088/JCP.09m05305whi
https://doi.org/10.1037/t04163-000
https://doi.org/10.1016/j.jpsychires.2014.08.013
https://doi.org/10.1016/j.jpsychires.2014.08.013
https://doi.org/10.1089/cpb.1998.1.237
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles
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Suicidal ideation is one of the strongest predictors of suicide. A large number of studies
have illustrated the important effect of impulsivity on suicidal ideation, and behavioral
inhibitory control (BIC) is a specific manifestation of impulsivity. The goal of the present
study is to evaluate the difference in BIC in response to happy and angry emotions
between individuals with or without suicidal ideation to reveal the underlying mechanism
of the effect of impulsivity on suicidal ideation when accounting for the effect of emotion.
Combining the ERP technique and the two-choice oddball paradigm, a total of 70
college students were recruited to participate in this study. The Beck Scale for Suicidal
Ideation–Chinese Version was used to identify whether the participants had suicidal
ideation. There were 30 participants in the risky-suicidal ideation (SI) group and 19
participants in the non-suicidal ideation (NSI) group. The results showed that the reaction
time of the SI group was longer than that of the NSI group for happy emotions. At the
electrophysiological level, the P3 amplitude of the NSI group was larger than that of the
SI group regardless of the electrode sites and valence, and the P3 component elicited by
angry faces was larger than those elicited by happy faces in the SI group. These findings
suggest that individuals without suicidal ideation have better BIC, and the SI group has
more difficulty controlling their responses to happy emotions than their responses to
angry emotions.

Keywords: behavioral inhibitory control, ERPs, two-choice oddball paradigm, impulsivity, suicidal ideation

INTRODUCTION

Suicidality is becoming a serious threat to the health of college students and has become
the second leading cause of death among college students in recent years (Heron, 2017).
Suicidal ideation (SI) refers to individuals who currently have plans and wishes to die by
suicide but have not initiated any overt suicide attempt (Beck et al., 1979), which is a
main factor in the psychological process leading to suicidal behavior (Deykin and Buka,
1994). Impulsivity is a noteworthy personality trait that is associated with SI and has an
important effect on SI (Klonsky and May, 2010). A number of studies have illustrated
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that the risk of suicidal ideation increases with the level of
impulsivity (Auerbach et al., 2016; Wang et al., 2019). Thus, to
take effective measures to protect susceptible individuals from
emerging SI, it is essential to clarify the underlying mechanism
by which impulsivity influences SI.

As a personality trait, impulsivity is conceptualized as “a
predisposition toward rapid, unplanned reactions to internal or
external stimuli without regard to the negative consequences
of these reactions” (Moeller et al., 2001). Barratt and Patton
(1983) developed the Barratt Impulsiveness Scale to measure
impulsivity. They theorized that impulsivity has three facets:
attentional impulsivity (AI) is characterized by difficulty
concentrating; non-planning impulsivity (NPI) is characterized
by a lack of impulse control and a lack of planning for the
future; motor impulsivity (MI) is characterized by acting without
thinking. In addition to the self-report scale, a variety of tasks
have been developed to assess impulsivity more objectively, such
as the go/no-go task and the two-choice oddball paradigm.
In particular, the go/no-go task consists of the presentation
of a continuous series of “go” (i.e., the target) cues, to which
participants are required to respond as accurately and quickly
as possible, and “no-go” cues, which require participants to
inhibit motor responses. However, motor responses are involved
in the task, so the effects of inhibitory control observed in the
task are likely to be contaminated by response-related processes.
Therefore, the well-established two-choice oddball paradigm
improves upon the aforementioned shortcomings of the go/no-
go task and reflects one of the most important components
of impulsivity, i.e., the ability to suppress inappropriate actions
and thoughts, which can be measured by behavioral inhibitory
control (BIC) (Logan et al., 1997; Yuan et al., 2017). Participants
are required to respond to both standard (70%) and deviant
(30%) stimuli by pressing different keys as quickly as possible
(rather than one response to the “go” stimuli in a go/no-go
task). The responses to standard stimuli would be a dominant
response, which needs to be suppressed to ensure a correct
response to the deviant stimuli. Thus, the two-choice oddball
paradigm reflects the effect of BIC purely by subtraction between
deviant and standard stimuli (Yuan et al., 2008a). In light of the
aforementioned advantages, the two-choice oddball paradigm is
adopted in this study.

Event-related potentials (ERPs) are often measured during the
two-choice oddball paradigm to examine the cognitive processes
underlying BIC. N2 and P3 components related to BIC have been
consistently found across studies. N2 is a negative component
that reflects conflict monitoring with the largest amplitude in
frontal electrode sites (Yeung et al., 2004; Wang et al., 2011); P3 is
a late positive component that reflects the inhibitory process itself
with the largest amplitude in parietal electrode sites (Albert et al.,
2010; Kamp and Donchin, 2015). Therefore, N2/P3 components
of the difference wave (subtraction between deviant and standard
stimuli) induced in the two-choice oddball paradigm are an
effective index of BIC. BIC is an interrelated mechanism of
impulsivity, and it has frequently proven that impulsivity levels
increase as BIC decreases (Enticott et al., 2006). A decrease in
BIC could predict suicidal risk (Venables et al., 2015). Thus,
focusing on the relationship between BIC and SI could reveal

the underlying mechanism of the effect of impulsivity on SI. The
first goal of the present study is to compare the difference in BIC
(indexed by N2 and P3 components) between SI and NSI groups
to elucidate the neural correlates of impulsivity and SI.

Furthermore, the complex interactions between human
emotional activity and inhibition control have been proven
by a handful of studies (Gross, 2007; Rowe et al., 2007). For
instance, as a product of out-of-control behavior, aggression is
often closely related to negative emotions (Shafritz et al., 2006;
Stewart et al., 2010), and the performance of cognition and
behavioral control can lead to significantly different emotional
experiences of the same event (Gross, 2007). Similarly, there is
a significant negative correlation between impulsivity and the
emotional stability of individuals (Carver and White, 1994),
which suggests that low levels of BIC are pronounced under
negative emotional states (Posner et al., 2002). Most of the
aforementioned results were obtained from healthy participants.
Emotion is closely related to the development of suicidal
ideation (Heffer and Willoughby, 2017), and negative emotion
is also considered an important risk factor for suicidal ideation
(Brausch and Decker, 2014). Emotional vulnerability is a risk
factor that has been repeatedly proven to contribute to suicidal
ideation, suicidal behavior, and an increased likelihood of future
suicide attempts (Arria et al., 2009; Palmierclaus et al., 2012).
Therefore, what effect do emotions with different valences have
on the BIC of individuals with suicidal ideation? Specifically,
the study by Jollant et al. (2008) illustrates that individuals
with a history of suicidal attempt have an increased sensitivity
to disapproval from others, a higher propensity to act on
negative emotions (especially to angry faces), and reduced
attention to mildly positive stimuli. Along these lines, the second
goal of the present study is to directly compare the BIC of
individuals with or without SI under angry emotions and happy
emotions to reveal how the two emotions impact the relationship
between BIC and SI.

In summary, there are two highlights in the present study.
The first is the difference in BIC of individuals with or without
SI; the second is the effect of angry and happy emotions on BIC
in the two groups. To this end, the study used a two-choice
oddball paradigm combined with ERP technology to measure the
BIC of individuals accurately. We predicted that there would be
significant differences in BIC (indexed by N2 and P3 amplitudes)
between participants with or without SI, and we also predicted
that the N2 and P3 amplitudes would differ under angry and
happy emotions in the two groups.

MATERIALS AND METHODS

Subjects
In total, 799 college students as paid volunteers from Tianjin
Normal University participated in the present study. All
participants were healthy, right-handed, with normal or
corrected to normal vision, and signed an informed consent
form before the experiment. To distinguish whether the
participants had suicidal ideation, all of them completed twice
measurements of the Beck Scale for Suicidal Ideation–Chinese
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Version (BSI-CV) (Li et al., 2011), taking the 4–5 items as
the standard of whether they had suicidal ideation (the total
score of two items is greater than or equal to 1 suggest they
had suicidal ideation). According to statistics, 139 of them had
suicidal ideation in both two measurements, 479 of them had
no suicidal ideation in both two measurements, and 181 of
them had suicidal ideation in one of the measurements. A total
of 70 participants (17 males, 53 females, age range from 18
to 23, mean age = 19.42) from 139 suicidal ideation and 479
non-suicidal ideation participated in the ERP experiments by
telephone invitation.

Before the ERP experiment, the invited 70 participants
completed the BSI-CV again and the Center for Epidemiological
Studies Depression Scale (CES-D; 2010; Zhang et al., 2010).
They were classified as suicidal ideation group and non-suicidal
ideation group according to the criteria as follows: (1) the
participants in risky-suicidal ideation group (SI) scored not
equal to 0 in the 4–5 items of BSI-CV (suicidal ideation) and
scored not equal to 0 in the 6–19 items of BSI-CV (suicidal
risk). A total of 30 participants in the SI group, but 2 of them
were excluded because of too many EEG artifacts (artifacts to
reject were 86.8% and 92.1%), yielding 28 participants (6 males
and 22 females, age range from 18 to 21, mean age = 19.20),
entered the statistical analysis. 2) The participants in non-
suicidal ideation group (NSI) scored equal to 0 in the 4–5
items of BSI-CV (non-suicidal ideation) and scored equal to
0 in the 6–19 items of BSI-CV (non-suicidal risk). A total of
19 participants in the NSI group, but 1 of them was excluded
because of the extreme value of EEG data and 2 of them were
excluded because of too many EEG artifacts (artifacts to reject
were 92.1 and 87.1%), yielding 16 participants (2 males and 14
females, age range from 18 to 23, mean age = 19.36), entered
the statistical analysis. The remaining 21 participants who did
not meet the aforementioned grouping criteria were not included
in the statistical analysis. The t-test for the scores of CES-D
showed a significant difference in depression between the two
groups (t = 3.34, p = 0.002). The level of depression in the SI
group (42.64 ± 11.02) was significantly higher than that in the
NSI group (31.94 ± 8.66), indicating the grouping criteria of
this study had a good validity (Bronisch and Wittchen, 1994;
Rockett et al., 2007).

Stimuli
The emotional faces employed in the present study were chosen
from the Chinese Facial Affective Picture System (CFAPS; Wang
and Luo, 2005). Before the experiment, 36 college students
evaluated the identification of emotional type (happy, angry, and
neutral), as well as the valence and arousal of the emotional faces.
The identification of emotional types of faces (half of male and
female) was rate greater than 70% by the students selected for the
experiment (e.g., 70% of the students considered that a happy
face did express a happy mood). The selected faces included
2 neutral faces as frequent standard stimuli, 12 faces as anger
deviant stimuli, and 12 faces as happy deviant stimuli. There was
a significant difference in valence between happy and angry faces
(t = 23.67, p < 0.001), and there was no significant difference in
arousal (t = −1.10, p = 0.285). Contrast and luminance levels of
the pictures were also controlled. All the pictures were identical
in size and resolution (4◦8′ × 6◦8′, 100 pixels per inch).

Procedure
Participants were seated in a quiet room at approximately
65 cm from a computer screen. Stimuli were presented using
E-Prime version 2.0 (Psychological Software Tools, Pittsburgh,
PA, United States). In each trial (see Figure 1), a 300-ms fixation
cross was presented, which was followed by a blank screen whose
duration varied randomly for 500–1500 ms. Then, a stimulus
picture appeared on the screen. Participants were instructed to
press the key on the keyboard with their corresponding finger as
accurately and quickly as possible. If the standard picture (neutral
faces) appeared (70%), press “F” and if the deviant picture (happy
or angry faces) appeared (30%), press “J”. The stimulus picture
was terminated by a key pressing or was terminated when it
elapsed for 1000 ms. Then 500 ms of blank screen ended the
trial. The present study consisted of eight trials for practice
and participants who achieved 100% accuracy could enter the
formal experiment. The formal experiment comprised 12 blocks
(half of male and female, and one block presents one single
gender), which consisted of 60 trials (18 trials of deviation and
42 trials of standard) with a total of 720 trials. The 1-min
break lasted between each block, yielding a total 40 min of the
whole experiment.

FIGURE 1 | Schematic illustration of the experimental procedure and the stimulus examples. Each trial presented a single deviant or standard stimulus. Participants
press the “F” key and “J” key as the response for standard and deviant stimuli, respectively.
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ERP Recording and Analysis
Electroencephalography (EEG) was recorded from 64 scalp sites
using tin electrodes mounted in an elastic cap (Curry 7 system
produced by Neuroscan company), with the references on the
left and right mastoids for offline ERP computation (average
mastoid reference; Luck, 2005) and a ground electrode on the
medial frontal aspect. The vertical electrooculograms (EOGs)
were recorded supra- and infra-orbitally at the left eye. The
horizontal EOG was recorded from the left versus right orbital
rim. The EEG and EOG were amplified using AC recording with
the bandpass of 0.05–100 Hz (FIR filter) at a sampling rate of
1000 Hz. Data acquisition was not started until all impedance
values were below 5 k�.

Signal processing and offline analysis were performed in
MATLAB using the EEGLAB toolbox (Delorme and Makeig,
2004) and ERPLAB toolbox (Lopezcalderon and Luck, 2014).
All data were re-referenced to the average of the left and
right mastoid electrodes and bandpass filtered with low pass
30 Hz (24 dB/oct). Then, ERP waveforms were time-locked
to the onset of stimuli and the average epoch was 1000 ms,
including a 200-ms pre-stimulus baseline. Artifact detection and
rejection were conducted on epoched uncorrected data files
to identify and remove trials containing blinks and large eye
movements at the time of stimulus presentation (mean EOG
voltage exceeding ± 100 µV were excluded). Epochs with large
artifacts (exceeding ± 100 µV) were excluded from analysis
(Kudinova et al., 2015). Next, ERP data were baseline corrected
to the mean amplitude of the pre-stimulus interval. Finally, ERP
data for the correct response in each valence condition were
overlapped and averaged separately. There were 99.92 trials for
angry, 99.79 trials for happy, and 484.68 trials for neutral in SI
group; 98.56 trials for angry, 98.50 trials for happy, and 483.69
trials for neutral in NSI group.

As shown by the topographical maps and ERP’s grand
averaged waveforms, ERP induced by deviant stimuli and
standard stimuli were separated from about 150 ms, and
the difference continued until about 700 ms. It was mainly
composed of N2 (280–360 ms) and P3 (450–510 ms) on
the waveform, and these components were largest at frontal
and central-parietal sites (see Figures 2, 3). Thus, we selected
the following 15 electrode sites for statistical analysis: F1,
Fz, F2 (three frontal sites); FC1, FCz, FC2 (three frontal-
central sites); C1, Cz, C2 (three central sites); CP1, CPz, CP2
(three central-parietal sites); P1, Pz, P2 (three parietal sites).
The mean amplitudes (from stimulus onset to the peak of
each component) and the peak latencies were determined with
an automated recognition by the ERPLAB toolbox. A three-
way repeated measures ANOVA was conducted for the mean
amplitude and latency of each component by SPSS 24.0. ANOVA
factors were valence condition (two levels: happy and angry)
and electrode site (15 sites: frontal sites F1, Fz, F2; frontal-
central sites FC1, FCz, FC2; central sites C1, Cz, C2; central-
parietal sites CP1, CPz, CP2; and parietal sites P1, Pz, P2) as
within-subjects factor, and the group (two levels: risky-suicidal
ideation and non-suicidal ideation) as between-subjects factor.
The degrees of freedom of the F-ratio was corrected according to

the Greenhouse–Geisser method. Bonferroni–Holm method was
used for post hoc comparisons if significant main or interaction
effects were found.

RESULTS

Behavioral Data
The mean RTs and standard errors of each condition in both
groups are presented in Table 1. Errors were rare, all participants
achieved ceiling accuracy for the standard and deviant stimuli
(SI group = 95.05%, NSI group = 94.55%), and t-test showed
that there was no difference in accuracy between the two groups
(t = 0.30, p = 0.762). The ANOVA of the reaction times (RTs) with
stimuli type (deviant, standard) and group (SI, NSI) showed an
effect of stimuli type [F(1, 42) = 328.35, p < 0.001, η2p = 0.887],
the RTs for deviant stimuli (569.44 ± 6.30) were significantly
longer than that of standard stimuli (489.93± 5.78); and an effect
of group [F(1, 42) = 8.84, p = 0.005, η2p = 0.174], the RTs for SI
group (546.42 ± 6.79) were significantly longer than that of NSI
group (512.95± 8.98). The ANOVA with valence (happy, angry)
and group (SI, NSI) showed an effect of group [F(1, 42) = 7.32,
p = 0.010, η2p = 0.148], the RTs for SI group (586.48 ± 7.59) was
significantly longer than that of NSI group (552.40 ± 10.05); and
an interaction effect between valence and group [F(1, 42) = 7.01,
p = 0.011, η2p = 0.143]. The simple-effect analyses of two-way
interaction showed a significant group effect in valences [F(1,
42) = 10.06, p = 0.003, η2p = 0.193], with longer RTs for SI
group (588.41 ± 44.21) than for NSI group (545.05 ± 42.55) in
happy valence; and the valence effect was significant in group
[F(1, 42) = 6.91, p = 0.012, η2p = 0.141], with longer RTs for angry
valence (559.75 ± 9.93) than for happy valence (545.05 ± 10.91)
in NSI group. It can be seen that participants showed significant
reaction time delay under the experimental conditions due to the
need of reaction inhibition.

ERP Results
Test the Effect of BIC (Original Waveform)
The repeated ANOVA of the average amplitude of 280–360 ms
interval with stimuli type (deviation, standard), electrode sites
(frontal sites: F1, Fz, F2; frontal-central sites: FC1, FCz, FC2;
central sites: C1, Cz, C2; central-parietal sites: CP1, CPz, CP2;
parietal sites: P1, Pz, P2), and group (SI, NSI) was conducted.
The results showed an effect of stimuli type [F(1, 42) = 5.01,
p = 0.031, η2p = 0.107], the average amplitude for deviant stimuli
(5.32± 0.84) was significantly larger than that of standard stimuli
(4.43 ± 0.73); an effect of electrode sites [F(2, 80) = 75.26,
p < 0.001, η2p = 0.642], largest N2 amplitudes were recorded
at frontal electrode sites, and all anterior sites displayed larger
N2 than posterior sites, in which Fz site recorded the largest N2
amplitude and P2 site recorded the smallest; an effect of group
[F(1, 42) = 11.53, p = 0.002, η2p = 0.215], the average amplitude of
SI group (2.30 ± 0.92) was significantly more negative than that
of NSI group (7.46± 1.21); as well as an interaction effect between
stimuli type and electrode sites [F(2, 74) = 13.30, p < 0.001,
η2p = 0.241] showed the standard stimuli elicited a significantly
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FIGURE 2 | Topographical maps of voltage amplitudes for original waveform at 280–360 ms and 450–510 ms in SI group (left panel) and NSI group (right panel). SI,
risky-suicidal ideation; NSI, non-suicidal ideation.

FIGURE 3 | Average of original ERPs at Fz, FCz, Cz, CPz, and Pz for neutral, angry, and happy conditions in SI group and NSI group. SI, risky-suicidal ideation; NSI,
non-suicidal ideation.

larger negative component than deviant stimuli especially in
frontal sites (as seen in Figure 3).

The repeated ANOVA of the average amplitude of 450–510 ms
interval with stimuli type (deviation, standard), electrode sites
(frontal sites: F1, Fz, F2; frontal-central sites: FC1, FCz, FC2;
central sites: C1, Cz, C2; central-parietal sites: CP1, CPz, CP2;
parietal sites: P1, Pz, P2), and group (SI, NSI) was conducted.
The results showed an effect of stimuli type [F(1, 42) = 114.24,
p < 0.001, η2p = 0.731], the average amplitude for deviant stimuli

(12.23 ± 0.75) was significantly larger than that of standard
stimuli (6.40± 0.55); an effect of electrode sites [F(2, 75) = 43.54,
p < 0.001, η2p = 0.509], largest P3 amplitudes were recorded
at parietal electrode sites, and all posterior sites displayed larger
P3 than anterior sites, in which Pz site recorded the largest P3
amplitude and F1 site recorded the smallest; an effect of group
[F(1, 42) = 5.07, p = 0.03, η2p = 0.108], the average amplitude
of NSI group (10.68 ± 0.95) was significantly more positive
than that of SI group (8.01 ± 0.72); as well as an interaction
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TABLE 1 | Averaged reaction times (RTs) and standard errors (SE) for each of the
conditions in both groups (ms).

SI NSI

Stimuli type M ± SD M ± SD F p

Standard 506.36 ± 6.97 473.50 ± 9.21 8.84 0.005

Deviation 586.48 ± 7.59 552.40 ± 10.05

Emotion

Happy 588.41 ± 44.21 545.05 ± 42.55 7.32 0.010

Angry 584.54 ± 42.58 559.75 ± 33.94

SI, risky-suicidal ideation; NSI, non-suicidal ideation.

effect between stimuli type and electrode sites [F(2, 89) = 29.06,
p < 0.001, η2p = 0.409] showed the deviant stimuli elicited
larger positive component than standard stimuli especially in
the parietal sites, which exhibits significant P3 activity in the
difference wave (as seen in Figures 3, 4). In addition, there
was a marginal significant interaction effect of stimuli type and
group [F(1, 42) = 3.80, p = 0.058, η2p = 0.083]. The simple-
effect analyses of two-way interaction showed a group effect
in stimuli types [F(1, 42) = 6.30, p = 0.02, η2p = 0.131], with
larger amplitude for NSI group (14.16 ± 1.19) than for SI group
(10.41 ± 0.90) in deviant stimuli, and there was no difference
between the two groups in standard stimuli. It can be seen that the
deviant stimuli elicited a significant behavioral inhibition effect
under the experimental conditions, which was concentrated in
the parietal sites difference P3 activity.

Differences of BIC Processes in Group of SI and NSI
(Deviation-Standard Difference Wave Analysis)
The repeated ANOVA of the difference wave of P3 with valence
(angry, happy), electrode sites (frontal sites: F1, Fz, F2; frontal-
central sites: FC1, FCz, FC2; central sites: C1, Cz, C2; central-
parietal sites: CP1, CPz, CP2; parietal sites: P1, Pz, P2), and
group (SI, NSI) was conducted. The results showed an effect of

electrode sites [F(2, 89) = 29.64, p < 0.001, η2p = 0.414], largest
P3 amplitudes were recorded at parietal electrode sites, and all
posterior sites displayed larger P3 than anterior sites, in which
Pz site recorded the largest P3 amplitude and F1 site recorded
the smallest; and an effect of group [F(1, 42) = 4.28, p = 0.045,
η2p = 0.092], the difference wave of NSI group (7.07 ± 0.87)
was significantly larger that of SI group (4.80 ± 0.67) regardless
of the electrode sites and valence. In addition, there was a
marginal significant effect of valence [F(1, 42) = 3.87, p = 0.056,
η2p = 0.084], the difference wave was larger in angry valence
(6.40 ± 0.64) than that of happy valence (5.47 ± 0.55). The
analysis of the peak latency showed an effect of electrode sites
[F(6, 232) = 4.42, p < 0.001, η2p = 0.095], longest P3 latencies
were recorded at parietal electrode sites, and all posterior sites
displayed longer P3 latencies than anterior sites, in which P1 site
recorded the longest P3 latency and Fz site recorded the shortest;
and an effect of group [F(1, 42) = 8.98, p = 0.005, η2p = 0.176], the
latency of SI group (489.98 ± 1.81) was significantly longer than
that of NSI group (480.98± 2.40) (as seen in Figure 4).

The Explorations on the Effect of Emotions in the BIC
of SI and NSI
Since the marginal significant effect of valence in the analysis of
difference waveform, we analyzed the differences of BIC in happy
and anger faces in SI and NSI group respectively to clarify exactly
which group has significant emotional effects. The ANOVA of
difference wave of SI group or NSI group with valence (angry,
happy) and electrode sites (frontal sites: F1, Fz, F2; frontal-central
sites: FC1, FCz, FC2; central sites: C1, Cz, C2; central-parietal
sites: CP1, CPz, CP2; parietal sites: P1, Pz, P2) was conducted.
In SI group, the analysis showed an effect of valence in P3
amplitude [F(1, 27) = 8.36, p = 0.007, η2p = 0.237], the amplitude
was more positive in angry valence (5.46 ± 0.62) than that of
happy valence (4.14 ± 0.60); and an effect of electrode sites in
P3 amplitude [F(2, 61) = 21.11, p < 0.001, η2p = 0.439], largest

FIGURE 4 | Average of difference ERPs at Fz, FCz, Cz, CPz, and Pz for angry and happy in SI group and NSI group. SI, risky-suicidal ideation; NSI, non-suicidal
ideation.
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P3 amplitudes were recorded at parietal electrode sites, and all
posterior sites displayed larger P3 than anterior sites, in which
Pz site recorded the largest P3 amplitude and F1 site recorded
the smallest; as well as an effect of electrode sites in P3 latency
[F(6, 152) = 2.65, p = 0.02, η2p = 0.089], longest P3 latencies
were recorded at parietal electrode sites, and all posterior sites
displayed longer P3 latencies than anterior sites, in which P1
site recorded the longest P3 latency and F1 site recorded the
shortest. In NSI group, the analysis showed an effect of electrode
sites in P3 amplitude [F(2, 26) = 10.20, p = 0.001, η2p = 0.405],
largest P3 amplitudes were recorded at parietal electrode sites,
and all posterior sites displayed larger P3 than anterior sites,
in which Pz site recorded the largest P3 amplitude and F1 site
recorded the smallest.

DISCUSSION

Employing a two-choice oddball paradigm, the present study
sheds light on two issues from a neural perspective: one is
the difference in BIC between SI and NSI groups; the other
is how angry and happy emotions impact BIC in the two
groups. The results suggest that individuals without SI have
better BIC, and individuals with SI need a more effortful BIC
to complete the suppression of happy emotions. Different from
most previous studies that used self-report scales to measure
impulsivity, the present study used laboratory measurements to
assess and compare BIC between SI and NSI groups, thereby
providing intuitive evidence for the underlying mechanism of the
effect of impulsivity on SI. Moreover, the present study highlights
the effect of different emotions on the BIC of SI from an
electrophysiological perspective, which provides an experimental
basis for the study of the risk factors for SI.

The analysis of the original waveform reflects the validity of
the two-choice oddball paradigm in measuring BIC. Given that
response conflicts should be high when a low-frequency response
must be made in the context of producing stereotyped or
habitual responses (Braver et al., 2001; Nieuwenhuis et al., 2003),
the dominant response of standard stimuli (high-frequency
response) needs to be suppressed to ensure a correct response to
deviant stimuli (low-frequency response), which requires more
effort. Thus, a significant difference in P3 amplitudes was induced
by the deviant and standard stimuli, thus indicating the effect
of BIC, which was consistent with previous studies (Yuan et al.,
2007, Yuan et al., 2008b). The N2 amplitude of standard stimuli
in the present study was larger than that of deviant stimuli, which
was contrary to previous studies (Yuan et al., 2008b; Xin et al.,
2010). There may be two reasons for this result: one is that arousal
in response to facial stimuli is weaker than arousal in response
to evocative pictures, as the former may not be salient enough
to induce an alert response of attention toward novel stimuli in
the early stage of attention (Britton et al., 2006); the other is
that the deviant stimuli in this experiment were repetitive and
repeated many times (e.g., each emotional face of a model was
repeated nine times), which reduced the unpredictability and
made participants familiar with the stimuli, leading to the lack of
an orientation response to novelty stimuli (Daffner et al., 2000).

The difference waveform is a sensitive index for measuring
BIC in the two-choice oddball paradigm. The P3 component
is considered an indicator of the processing of BIC (Donkers
and Van Boxtel, 2004; Albert et al., 2010), and the amplitude
induced by BIC is significantly larger than that induced by
uncontrolled conditions (Yu et al., 2009). The P3 amplitude
elicited in the NSI group was significantly larger than that of
the SI group in the present study, indicating that the BIC of
the NSI group was better than that of individuals with SI.
According to the theory of Eysenck (1993), high impulsivity
demonstrates reduced cognitive performance, which is reflected
in a reduced P3 amplitude, and the P3 amplitude with cognitive
control is smaller than that without cognitive control (Chen
et al., 2008). The results suggest that individuals with SI need
to consume more cognitive control to eliminate the interference
of unrelated information to ensure the effective completion of
the BIC process. Similarly, the P3 latency of individuals with
SI was longer than that of the NSI group, which also indicates
that the SI group takes longer to complete the BIC process. As
a result of the deficit of cognitive control in suicidal ideation
(Richard-Devantoy et al., 2013), this suggests that cognitive
control may be a potential mechanism between suicidal ideation
and impulsivity. Specifically, the ability of cognitive control
is impaired when individuals develop SI, which further leads
them to have difficulties orchestrating threatening thoughts and
actions, thus increasing the risk of suicide. Based on the results
of this study, identifying the internal mechanism of the high
correlation between impulsivity and suicidal ideation is critical
for the prevention of suicide.

Regarding the effect of emotion on BIC, the present study
found that the P3 amplitude in response to happy faces was
smaller than that in response to angry faces in the SI group,
whereas the NSI group had no significant differences in BIC
between the two emotions. In light of the P3 amplitude decreases
in the condition of cognitive control (Chen et al., 2008),
individuals with SI require more cognitive control to eliminate
the interference of unrelated information to complete the process
of inhibitory control under the condition of happy faces. In
contrast to a previous study of healthy individuals showing
that BIC was weaker in response to negative emotions (Yuan
et al., 2007, 2012), the current study found that BIC decreased
in response to positive emotions among the SI group. The
Broaden-and-Build Model of Positive Emotions suggests that
positive emotions significantly expand the scope and increase
the flexibility of attention (Fredrickson, 1998; Schmitz et al.,
2009), which makes individuals pay attention to the integrity
of information and ignore the details of the information, thus
making them unable to concentrate on the completion of the
control task and hindering their BIC. Moreover, the reduced
P3 amplitude that reflects impulsivity is usually interpreted
as indicating a reduction in attentional resources that are
available for information processing because these resources are
not allocated effectively or because of decreased physiological
arousal (Russo et al., 2008). In this way, the reason for this
result may be that individuals with SI pay less attention to
positive stimuli (Jollant et al., 2008), and they require more
effort to exhibit BIC in response to happy (vs. angry) faces.
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Individuals with SI have acceptable BIC in response to angry
faces, which could be explained by the model of cognitive
control of emotion (MCCE). MCCE suggests that there are
four steps involved in generating emotional responses (Ochsner
et al., 2012): perceiving stimuli in the environment, deploying
attention to these stimuli, appraising the significance of stimuli,
and responding to the stimuli, including automatic physiological
responses. P3 component shows differences in the process of
appraising stimuli, which represent the cognitive evaluation of
the meaning of stimuli (Ito et al., 1998; Huang and Luo, 2006).
Specifically, angry faces indicate more threatening information,
and individuals tend to employ more attention to these faces and
evaluate it as negative information, which would recruit more
physiological and psychological resources and elicit a higher P3
amplitude. This result shows that different emotions have an
effect on the BIC of the SI group but not the NSI group, which
is helpful for understanding the relationship between impulsivity
and SI from the role of emotion.

In addition, the present study points to two important
contributions. First, we clarified the neural mechanism of BIC.
Previous studies on BIC that employed fMRI technology found
that the function of BIC associated with the fronto-basal ganglia
networks, including the ventromedial prefrontal cortex, the
prefrontal cortex of the central anterior, the orbitofrontal cortex,
and the anterior cingulate cortices (ACC), plays an important
role (Li et al., 2006; Aron, 2007; Dillon and Pizzagalli, 2008).
Consistent with the results of brain imaging studies, the P3
component found in the present study was closely related to
the inhibitory control of emotion and was mainly distributed
in the central-parietal region, and the sources of P3 component
were mainly in the ACC and lateral orbitofrontal cortex, which
were revealed to be the major brain functional regions of
emotional inhibitory control (Albert et al., 2010). Moreover,
the present study provided more empirical evidence for the
theory of suicidal ideation, leading the “emotion-impulsivity
framework” of suicidal ideation to an ERP experiment. Based on
previous studies only involving the impact of one of impulsivity
or emotion on suicidal ideation (Albanese et al., 2019; Sarkisian
et al., 2019; Wang et al., 2019), the ERP activities related
to impulsivity–emotion interaction and suicidal ideation were
explored in this study. The present findings could lay the
foundation for further research on the etiological pathways of
suicidal ideation employing fMRI.

Finally, some limitations of the present study should be
outlined. First, the proportion of females was larger than that
of males in the present study. Gender differences in BIC were
found in a previous study (Fillmore and Weafer, 2004), and the
advantage of females in BIC has been proven (Yuan et al., 2008a).
Furthermore, gender differences in ERP components during

response inhibition have been highlighted by other authors (Li
et al., 2009; Huster et al., 2011). It is possible that the unbalanced
proportion of gender might affect the results of this study.
Second, the number of participants in the SI and NSI groups was
unbalanced in the present study. Individuals with SI were more
likely to refuse to participate in the experiment when they were
recruited, which led us to find more SI participants and ultimately
led to the imbalance of groups under strict grouping criteria.
This might reduce the generalizability of the research results to
some extent. Third, the different types of facial materials were
not conspicuous enough and were repeated many times, which
may not have attracted enough attention in the early stage of
material presentation. This might account for the deficit of the N2
effect in the present study, which indicates conflict monitoring.
Despite these limitations, we believe the present study encourages
the use of psychophysiological indexes such as the P3 amplitude
to measure and compare BIC between SI and NSI groups.
The present study also provides a deeper understanding of the
intriguing relationship among impulsivity, emotion, and SI.

DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to
the corresponding author.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by the Ethics Committee of Tianjin Normal
University. The participants provided written informed consent
to participate in this study.

AUTHOR CONTRIBUTIONS

CW who has contributed to the study equally as LL is the co-first
author of the manuscript. LL and CW designated the experiment.
CW, JM, YL, and TL conducted the experiment. LL, CW, YJ, and
XW analyzed the data and wrote the manuscript. LL and XW
critically reviewed the manuscript. XB provided suggestions in
reply to the review comments. All authors gave final approval of
the version to be submitted.

FUNDING

This study was supported by the National Natural Science
Foundation of China (NSFC): 31500895.

REFERENCES
Albanese, B. J., Macatee, R. J., Stanley, I. H., Bauer, B. W., and Schmidt, N. B. (2019).

Differentiating suicide attempts and suicidal ideation using neural markers of
emotion regulation. J. Affect. Disord. 257, 536–550. doi: 10.1016/j.jad.2019.
07.014

Albert, J., López-Martín, S., and Carretié, L. (2010). Emotional context modulates
response inhibition: neural and behavioral data. Neuroimage 49, 914–921. doi:
10.1016/j.neuroimage.2009.08.045

Aron, A. R. (2007). The neural basis of inhibition in cognitive
control. Neuroscientist 13, 214–228. doi: 10.1177/107385840729
9288

Frontiers in Psychology | www.frontiersin.org 8 September 2020 | Volume 11 | Article 219138

https://doi.org/10.1016/j.jad.2019.07.014
https://doi.org/10.1016/j.jad.2019.07.014
https://doi.org/10.1016/j.neuroimage.2009.08.045
https://doi.org/10.1016/j.neuroimage.2009.08.045
https://doi.org/10.1177/1073858407299288
https://doi.org/10.1177/1073858407299288
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-02191 August 30, 2020 Time: 9:59 # 9

Lin et al. Impulsivity and Suicidal Ideation

Arria, A. M., O’Grady, K. E., Caldeira, K. M., Vincent, K. B., Wilcox, H. C., and
Wish, E. D. (2009). Suicide ideation among college students: a multivariate
analysis. Arch. Suicide Res. 13, 230–246. doi: 10.1080/13811110903044351

Auerbach, R. P., Stewart, J. G., and Johnson, S. L. (2016). Impulsivity and suicidality
in adolescent inpatients. J. Abnorm. Child Psychol. 45, 91–103.

Barratt, E. S., and Patton, J. H. (1983). “Impulsivity: cognitive, behavioral,
and psychophysiological correlates,” in Biological Bases of Sensation-Seeking,
Impulsivity, and Anxiety, ed. M. Zuckerman (Hillsdale, NJ: Lawrence Erlbaum
Associates), 77–121.

Beck, A. T., Kovacs, M., and Weissman, A. (1979). Assessment of suicidal ideation:
the scale for suicide ideation. J. Consult. Clin. Psychol. 47, 343–352.

Brausch, A. M., and Decker, K. M. (2014). Self-esteem and social support as
moderators of depression, body image, and disordered eating for suicidal
ideation in adolescents. J. Abnorm. Child Psychol. 42, 779–789. doi: 10.1007/
s10802-013-9822-0

Braver, T. S., Barch, D. M., Gray, J. R., Molfese, D. L., and Avraham, S. (2001).
Anterior cingulate cortex and response conflict: effects of frequency, inhibition
and errors. Cereb. Cortex 11, 825–836. doi: 10.1093/cercor/11.9.825

Britton, J. C., Taylor, S. F., Sudheimer, K. D., and Liberzon, I. (2006). Facial
expressions and complex IAPS pictures: common and differential networks.
Neuroimage 31, 906–919. doi: 10.1016/j.neuroimage.2005.12.050

Bronisch, T., and Wittchen, H. U. (1994). Suicidal ideation and suicide attempts:
comorbidity with depression, anxiety disorders, and substance abuse disorder.
Eur. Arch. Psychiatry Clin. Neurosci. 244, 93–98. doi: 10.1007/bf02193525

Carver, C. S., and White, T. L. (1994). Behavioral inhibition, behavioral activation,
and affective responses to impending reward and punishment: the BIS/BAS
scales. J. Pers. Soc. Psychol. 67, 319–333. doi: 10.1037/0022-3514.67.2.319

Chen, A. T., Xu, P., Wang, Q. H., Luo, Y. J., Yuan, J. J., Yao, D. Z., et al. (2008). The
timing of cognitive control in partially incongruent categorization. Hum. Brain
Mapp. 29, 1028–1039. doi: 10.1002/hbm.20449

Daffner, K. R., Mesulam, M. M., Scinto, L. F., Calvo, V., Faust, R., and
Holcomb, P. J. (2000). An electrophysiological index of stimulus unfamiliarity.
Psychophysiology 37, 737–747. doi: 10.1111/1469-8986.3760737

Delorme, A., and Makeig, S. (2004). EEGLAB: an open source toolbox for analysis
of single-trial EEG dynamics including independent component analysis.
J. Neurosci. Methods 134, 9–21. doi: 10.1016/j.jneumeth.2003.10.009

Deykin, E. Y., and Buka, S. L. (1994). Suicidal ideation and attempts among
chemically dependent adolescents. Am. J. Public Health 84, 634–639. doi:
10.2105/ajph.84.4.634

Dillon, D. G., and Pizzagalli, D. A. (2008). Inhibition of action, thought, and
emotion: a selective neurobiological review. Appl. Prev. Psychol. 12, 99–114.
doi: 10.1016/j.appsy.2007.09.004

Donkers, F. C. L., and Van Boxtel, G. J. M. (2004). The N2 in go/no-go tasks
reflects conflict monitoring not response inhibition. Brain Cogn. 56, 165–176.
doi: 10.1016/j.bandc.2004.04.005

Enticott, P. G., Ogloff, J. R. P., and Bradshaw, J. L. (2006). Associations
between laboratory measures of executive inhibitory control and self-reported
impulsivity. Pers. Individ. Dif. 41, 285–294. doi: 10.1016/j.paid.2006.01.011

Eysenck, H. J. (1993). “The nature of impulsivity,” in The Impulsive Client: Theory,
Research, and Treatment, eds W. G. McCown, J. L. Johnson, and M. B. Shure
(Washington, DC: American Psychological Association), 57–69. doi: 10.1037/
10500-004

Fillmore, M. T., and Weafer, J. (2004). Alcohol impairment of behavior in men and
women. Addiction 99, 1237–1246. doi: 10.1111/j.1360-0443.2004.00805.x

Fredrickson, B. L. (1998). What good are positive emotions? Rev. Gen. Psychol. 2,
300–319. doi: 10.1037/1089-2680.2.3.300

Gross, J. J. (2007). The Handbook of Emotion Regulation. New York, NY: Guilford
Press.

Heffer, T., and Willoughby, T. (2017). The role of emotion dysregulation: a
longitudinal investigation of the interpersonal theory of suicide. Psychiatry Res.
260, 379–383. doi: 10.1016/j.psychres.2017.11.075

Heron, M. (2017). Deaths: leading causes for 2015. Natl. Vital Stat. Rep. 66, 1–76.
Huang, Y. X., and Luo, Y. J. (2006). Temporal course of emotional negativity

bias: an ERP study. Neurosci. Lett. 398, 91–96. doi: 10.1016/j.neulet.2005.
12.074

Huster, R. J., Westerhausen, R., and Herrmann, C. S. (2011). Sex differences in
cognitive control are associated with midcingulate and callosal morphology.
Brain Struct. Funct. 215, 225–235. doi: 10.1007/s00429-010-0289-2

Ito, T. A., Larsen, J. T., Smith, N. K., and Cacioppo, J. T. (1998). Negative
information weighs more heavily on the brain: the negativity bias in evaluative
categorizations. J. Pers. Soc. Psychol. 75, 887–900. doi: 10.1037/0022-3514.75.
4.887

Jollant, F., Lawrence, N. S., Giampietro, V., Brammer, M. J., Fullana, M. A., Drapier,
D., et al. (2008). Orbitofrontal cortex response to angry faces in men with
histories of suicide attempts. Am. J. Psychiatry 165, 740–748. doi: 10.1176/appi.
ajp.2008.07081239

Kamp, S. M., and Donchin, E. (2015). ERP and pupil responses to deviance in an
oddball paradigm. Psychophysiology 52, 460–471. doi: 10.1111/psyp.12378

Klonsky, E. D., and May, A. (2010). Rethinking impulsivity in suicide. Suicide Life
Threat. Behav. 40, 612–619. doi: 10.1521/suli.2010.40.6.612

Kudinova, A. Y., Owens, M., Burkhouse, K. L., Barretto, K. M., Bonanno, G. A.,
and Gibb, B. E. (2015). Differences in emotion modulation using cognitive
reappraisal in individuals with and without suicidal ideation: an ERP study.
Cogn. Emot. 30, 999–1007. doi: 10.1080/02699931.2015.1036841

Li, C. S., Huang, C., Constable, R. T., and Sinha, R. (2006). Imaging response
inhibition in a stop-signal task: neural correlates independent of signal
monitoring and post-response processing. J. Neurosci. 26, 186–192. doi: 10.
1523/jneurosci.3741-05.2006

Li, C. S. R., Zhang, S., Duann, J.-R., Yan, P., Sinha, R., and Mazure, C. M. (2009).
Gender differences in cognitive control: an extended investigation of the stop
signal task. Brain Imaging Behav. 3, 262–276. doi: 10.1007/s11682-009-9068-1

Li, X. Y., Phillips, M. R., Zhang, Y. L., Xu, D., Tong, Y. S., Yang, F. D., et al. (2011).
Reliability and validity of the Chinese version of the Beck Suicide Ideation Scale
(BSI-CV) among university students. Chin. Ment. Health J. 25, 862–866.

Logan, G. D., Schachar, R. J., and Tannock, R. (1997). Impulsivity and inhibitory
control. Psychol. Sci. 8, 60–64. doi: 10.1111/j.1467-9280.1997.tb00545.x

Lopezcalderon, J., and Luck, S. J. (2014). ERPLAB: an open-source toolbox for the
analysis of event-related potentials. Front. Hum. Neurosci. 8:213. doi: 10.3389/
fnhum.2014.00213

Luck, S. J. (2005). An Introduction to the Event-Related Potential Technique
(Cognitive Neuroscience). Cambridge, MA: MIT Press.

Moeller, F. G., Barratt, E. S., Dougherty, D. M., Schmitz, J. M., and Swann, A. C.
(2001). Psychiatric aspects of impulsivity. Am. J. Psychiatry 158, 1783–1793.

Nieuwenhuis, S., Yeung, N., Wildenberg, W. V. D., and Ridderinkhof, K. R. (2003).
Electrophysiological correlates of anterior cingulate function in a go/no-go
task: effects of response conflict and trial type frequency. Cogn. Affect. Behav.
Neurosci. 3, 17–26. doi: 10.3758/cabn.3.1.17

Ochsner, K. N., Silvers, J. A., and Buhle, J. T. (2012). Functional imaging studies
of emotion regulation: a synthetic review and evolving model of the cognitive
control of emotion. Ann. N. Y. Acad. Sci. 1251, E1–E24.

Palmierclaus, J. E., Taylor, P. J., Gooding, P. A., Dunn, G., and Lewis, S. W. (2012).
Affective variability predicts suicidal ideation in individuals at ultra-high risk
of developing psychosis: an experience sampling study. Br. J. Clin. Psychol. 51,
72–83. doi: 10.1111/j.2044-8260.2011.02013.x

Posner, M. I., Rothbart, M. K., Vizueta, N., Levy, K. N., Evans, D. E., Thomas, K. M.,
et al. (2002). Attentional mechanisms of borderline personality disorder. Proc.
Natl. Acad. Sci. U.S.A. 99, 16366–16370.

Richard-Devantoy, S., Olié, E., Guillaume, S., Bechara, A., Courtet, P., and Jollant,
F. (2013). Distinct alterations in value-based decision-making and cognitive
control in suicide attempters: toward a dual neurocognitive model. J. Affect.
Disord. 151, 1120–1124. doi: 10.1016/j.jad.2013.06.052

Rockett, I. R. H., Wang, S., Lian, Y., and Stack, S. (2007). Suicide-associated
comorbidity among us males and females: a multiple cause-of-death analysis.
Inj. Prev. 13, 311–315. doi: 10.1136/ip.2007.015230

Rowe, G., Hirsh, J., and Anderson, A. (2007). Positive affect increases the breadth
of attentional selection. Proc. Natl. Acad. Sci. U.S.A. 104, 383–388. doi: 10.1073/
pnas.0605198104

Russo, P. M., Pascalis, V. D., Varriale, V., and Barratt, E. S. (2008). Impulsivity,
intelligence and P300 wave: an empirical study. Int. J. Psychophysiol. 69, 112–
118. doi: 10.1016/j.ijpsycho.2008.03.008

Sarkisian, K. L., Van, H. C. A., and Hill, G. H. (2019). Brooding, inattention,
and impulsivity as predictors of adolescent suicidal ideation. J. Abnorm. Child
Psychol. 47, 333–344. doi: 10.1007/s10802-018-0435-5

Schmitz, T. W., Eve, D. R., and Anderson, A. K. (2009). Opposing influences of
affective state valence on visual cortical encoding. J. Neurosci. 29, 7199–7207.
doi: 10.1523/jneurosci.5387-08.2009

Frontiers in Psychology | www.frontiersin.org 9 September 2020 | Volume 11 | Article 219139

https://doi.org/10.1080/13811110903044351
https://doi.org/10.1007/s10802-013-9822-0
https://doi.org/10.1007/s10802-013-9822-0
https://doi.org/10.1093/cercor/11.9.825
https://doi.org/10.1016/j.neuroimage.2005.12.050
https://doi.org/10.1007/bf02193525
https://doi.org/10.1037/0022-3514.67.2.319
https://doi.org/10.1002/hbm.20449
https://doi.org/10.1111/1469-8986.3760737
https://doi.org/10.1016/j.jneumeth.2003.10.009
https://doi.org/10.2105/ajph.84.4.634
https://doi.org/10.2105/ajph.84.4.634
https://doi.org/10.1016/j.appsy.2007.09.004
https://doi.org/10.1016/j.bandc.2004.04.005
https://doi.org/10.1016/j.paid.2006.01.011
https://doi.org/10.1037/10500-004
https://doi.org/10.1037/10500-004
https://doi.org/10.1111/j.1360-0443.2004.00805.x
https://doi.org/10.1037/1089-2680.2.3.300
https://doi.org/10.1016/j.psychres.2017.11.075
https://doi.org/10.1016/j.neulet.2005.12.074
https://doi.org/10.1016/j.neulet.2005.12.074
https://doi.org/10.1007/s00429-010-0289-2
https://doi.org/10.1037/0022-3514.75.4.887
https://doi.org/10.1037/0022-3514.75.4.887
https://doi.org/10.1176/appi.ajp.2008.07081239
https://doi.org/10.1176/appi.ajp.2008.07081239
https://doi.org/10.1111/psyp.12378
https://doi.org/10.1521/suli.2010.40.6.612
https://doi.org/10.1080/02699931.2015.1036841
https://doi.org/10.1523/jneurosci.3741-05.2006
https://doi.org/10.1523/jneurosci.3741-05.2006
https://doi.org/10.1007/s11682-009-9068-1
https://doi.org/10.1111/j.1467-9280.1997.tb00545.x
https://doi.org/10.3389/fnhum.2014.00213
https://doi.org/10.3389/fnhum.2014.00213
https://doi.org/10.3758/cabn.3.1.17
https://doi.org/10.1111/j.2044-8260.2011.02013.x
https://doi.org/10.1016/j.jad.2013.06.052
https://doi.org/10.1136/ip.2007.015230
https://doi.org/10.1073/pnas.0605198104
https://doi.org/10.1073/pnas.0605198104
https://doi.org/10.1016/j.ijpsycho.2008.03.008
https://doi.org/10.1007/s10802-018-0435-5
https://doi.org/10.1523/jneurosci.5387-08.2009
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-02191 August 30, 2020 Time: 9:59 # 10

Lin et al. Impulsivity and Suicidal Ideation

Shafritz, K. M., Collins, S. H., and Blumberg, H. P. (2006). The interaction
of emotional and cognitive neural systems in emotionally guided response
inhibition. Neuroimage 31, 468–475. doi: 10.1016/j.neuroimage.2005.11.053

Stewart, J. L., Silton, R. L., Sass, S. M., Fisher, J. E., Edgar, J. C., Heller, W., et al.
(2010). Attentional bias to negative emotion as a function of approach and
withdrawal anger styles: an ERP investigation. Int. J. Psychophysiol. 76, 9–18.
doi: 10.1016/j.ijpsycho.2010.01.008

Venables, N. C., Sellbom, M., Sourander, A., Kendler, K. S., Joiner, T. E., Drislane,
L. E., et al. (2015). Separate and interactive contributions of weak inhibitory
control and threat sensitivity to prediction of suicide risk. Psychiatry Res. 226,
461–466. doi: 10.1016/j.psychres.2015.01.018

Wang, C., Mo, J., Niu, X., Jia, X., and Lin, L. (2019). The role of interpersonal
problems and family environment in the association between impulsivity and
suicidal ideation: a moderate mediation model. J. Nervous Ment. Dis. 207,
22–28. doi: 10.1097/nmd.0000000000000916

Wang, Y., and Luo, Y. J. (2005). Standardization and assessment of college students’
facial expression of emotion. Chin. J. Clin. Psychol. 13, 396–398.

Wang, Y., Yang, J., Yuan, J. J., Fu, A., Meng, X., and Li, H. (2011). The impact
of emotion valence on brain processing of behavioral inhibitory control:
spatiotemporal dynamics. Neurosci. Lett. 502, 112–116. doi: 10.1016/j.neulet.
2011.07.039

Xin, Y., Li, H., and Yuan, J. J. (2010). Negative emotion interferes with behavioral
inhibitory control: an ERP study. Acta Psychol. Sin. 42, 334–341. doi: 10.3724/
sp.j.1041.2010.00334

Yeung, N., Botvinick, M., and Cohen, J. (2004). The neural basis of error detection:
conflict monitoring and the error-related negativity. Psychol. Rev. 111, 931–959.
doi: 10.1037/0033-295x.111.4.931

Yu, F. Q., Yuan, J. J., and Luo, Y. J. (2009). Auditory-induced emotion modulates
processes of response inhibition: an event-related potential study. Neuroreport
20, 25–30. doi: 10.1097/wnr.0b013e32831ac9b1

Yuan, J. J., He, Y. Y., Zhang, Q. L., Chen, A. T., and Li, H. (2008a). Gender
differences in behavioral inhibitory control: ERP evidence from a two-choice

oddball task. Psychophysiology 45, 986–993. doi: 10.1111/j.1469-8986.2008.
00693.x

Yuan, J. J., Meng, X., Yang, J., Yao, G., Hu, L., and Yuan, H. (2012). The valence
strength of unpleasant emotion modulates brain processing of behavioral
inhibitory control: neural correlates. Biol. Psychol. 89, 240–251. doi: 10.1016/
j.biopsycho.2011.10.015

Yuan, J. J., Xu, M. M., Yang, J. M., and Li, H. (2017). The application of the
two-choice oddball paradigm to the research of behavioral inhibitory control.
Scientia Sinica 47, 1065–1073. doi: 10.1360/N052017-00125

Yuan, J. J., Zhang, Q., Chen, A., Li, H., Wang, Q., Zhuang, Z., et al. (2007).
Are we sensitive to valence differences in emotionally negative stimuli?
Electrophysiological evidence from an ERP study. Neuropsychologia 45, 2764–
2771. doi: 10.1016/j.neuropsychologia.2007.04.018

Yuan, J. J., Yang, J. M., Meng, X. X., Yu, F. Q., and Li, H. (2008b). The
valence strength of negative stimuli modulates visual novelty processing:
electrophysiological evidence from an event-related potential study.
Neuroscience 157, 524–531. doi: 10.1016/j.neuroscience.2008.09.023

Zhang, J., Wu, Z. Y., Fang, G., Li, J., Han, B. X., and Chen, Z. Y. (2010).
Development of the Chinese age norms of CES-D in urban area. Chin. Ment.
Health J. 24, 139–143.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Lin, Wang, Mo, Liu, Liu, Jiang, Bai and Wu. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Psychology | www.frontiersin.org 10 September 2020 | Volume 11 | Article 219140

https://doi.org/10.1016/j.neuroimage.2005.11.053
https://doi.org/10.1016/j.ijpsycho.2010.01.008
https://doi.org/10.1016/j.psychres.2015.01.018
https://doi.org/10.1097/nmd.0000000000000916
https://doi.org/10.1016/j.neulet.2011.07.039
https://doi.org/10.1016/j.neulet.2011.07.039
https://doi.org/10.3724/sp.j.1041.2010.00334
https://doi.org/10.3724/sp.j.1041.2010.00334
https://doi.org/10.1037/0033-295x.111.4.931
https://doi.org/10.1097/wnr.0b013e32831ac9b1
https://doi.org/10.1111/j.1469-8986.2008.00693.x
https://doi.org/10.1111/j.1469-8986.2008.00693.x
https://doi.org/10.1016/j.biopsycho.2011.10.015
https://doi.org/10.1016/j.biopsycho.2011.10.015
https://doi.org/10.1360/N052017-00125
https://doi.org/10.1016/j.neuropsychologia.2007.04.018
https://doi.org/10.1016/j.neuroscience.2008.09.023
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-539165 September 29, 2020 Time: 11:24 # 1

ORIGINAL RESEARCH
published: 29 September 2020

doi: 10.3389/fpsyg.2020.539165

Edited by:
Maria Luisa Barrigón,

Autonomous University of Madrid,
Spain

Reviewed by:
Juan Jose Carballo,

Gregorio Marañón Hospital, Spain
Maria Semkovska,

University of Southern Denmark,
Denmark

*Correspondence:
Andrés Rubio

a.rubiorivera@unab.cl;
a.rubiorivera@uandresbello.edu

Specialty section:
This article was submitted to

Psychopathology,
a section of the journal
Frontiers in Psychology

Received: 28 February 2020
Accepted: 31 August 2020

Published: 29 September 2020

Citation:
Rubio A, Oyanedel JC, Cancino F,
Benavente L, Céspedes C, Zisis C
and Páez D (2020) Social Support

and Substance Use as Moderators
of the Relationship Between

Depressive Symptoms and Suicidal
Ideation in Adolescents.

Front. Psychol. 11:539165.
doi: 10.3389/fpsyg.2020.539165

Social Support and Substance Use
as Moderators of the Relationship
Between Depressive Symptoms and
Suicidal Ideation in Adolescents
Andrés Rubio1,2* , Juan Carlos Oyanedel3, Fernanda Cancino4, Luna Benavente5,
Cristián Céspedes6, Camila Zisis2 and Dario Páez3,7

1 Facultad de Enfermería, Universidad Andres Bello, Santiago, Chile, 2 Facultad de Psicología, Universidad Diego Portales,
Santiago, Chile, 3 Facultad de Educación y Ciencias Sociales, Universidad Andres Bello, Santiago, Chile, 4 Centro
de Investigación para la Educación Inclusiva, Viña del Mar, Chile, 5 Facultad de Psicología y Psicopedagogía, Pontificia
Universidad Católica Argentina, Buenos Aires, Argentina, 6 Facultad de Administración y Economía, Universidad de Santiago
de Chile, Santiago, Chile, 7 Faculty of Psychology, University of the Basque Country, San Sebastian, Spain

Literature reports that depressive symptoms may precede suicidal ideation. Several
studies have identified social support and substance use as moderators of this
relationship. However, no study has evaluated these variables together by testing how
substance use can affect the moderating effect of social support in this relationship.
The purpose of this article is to individually evaluate dimensions of social support
(friends, family, significant others, and school) and substance use (alcohol, marijuana,
and other illicit drugs), as moderators of the relationship between depressive symptoms
and suicidal ideation, as well as analyze the moderating role of substance use in the
moderation exerted by social support in this relationship. This study, quantitative and
cross-sectional, considered 775 adolescents [Average age = 15.48 (SD = 0.96), 45.9%
women], from 20 randomly selected schools in Santiago de Chile. Simple moderation
models were used to analyze possible moderators separately, and double moderation
models were used to analyze the moderating role of substance use in the moderating
effect of social support. The results show that the four dimensions of social support
moderate the relationship between depressive symptomatology and suicidal ideation,
showing the strongest interaction in the case of family support, followed by support of
a significant person, support at school, and support of friends, in that order. On the
other hand, alcohol was the only drug that moderated the relationship in question. In
addition, the results show that the use of alcohol limits the moderating effect of social
support in the fields of family, significant person, and school support, but not in the
case of support of friends. The use of marijuana and other illicit drugs did not affect
the moderating effects of social support for any of the areas evaluated. The results are
discussed according to the different roles that alcohol use can play in adolescence,
and how these, together with perceived social support, are related to the emergence of
suicidal ideation from depressive symptoms.

Keywords: depression, suicidal ideation, social support, alcohol use, moderation, substance use

Frontiers in Psychology | www.frontiersin.org 1 September 2020 | Volume 11 | Article 53916541

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2020.539165
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2020.539165
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2020.539165&domain=pdf&date_stamp=2020-09-29
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.539165/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-539165 September 29, 2020 Time: 11:24 # 2

Rubio et al. Social Support, Substance Abuse, and Depression

INTRODUCTION

Globally, depressive disorders are the mental disorders that
cause the most disability-adjusted life years (Rehm and Shield,
2019). These disorders, whose prevalence has its peak in
adolescence (Patel, 2013; Whiteford et al., 2013), have serious
consequences in various areas of people’s lives. In the particular
case of adolescents, evidence shows that depressive disorders are
related to problems in areas as varied as general health, other
mental health problems, interpersonal relationships, and their
educational/work trajectories, among others, both in adolescence
itself and in future adult life (Fergusson and Woodward,
2002; Keenan-Miller et al., 2007; McLeod et al., 2012, 2016;
Johnson et al., 2018).

The most relevant of this disorder group is major depression.
The diagnostic criteria from the Diagnostic and Statistical
Manual of Mental Disorders (DSM-V) define the major
depressive disorder based on the presence of a series of symptoms
that “cause clinically significant distress or impairment in
social, occupational, or other important areas of functioning”
(American Psychiatric Association [APA], 2013, p. 161). The
nine symptoms considered are: depressed mood, loss of interest
or pleasure, appetite change, sleep disturbance, psychomotor
changes, decreased energy, sense of worthlessness, impaired
ability to think, concentrate, or make even minor decisions,
and thoughts of death, suicidal ideation, or suicide attempts.
Among these, at least five must occur during a period of 2 weeks,
and at least one of them must be (a) depressed mood or (b)
loss of interest.

The three elements considered in the suicidal symptoms
usually appear gradually, starting from thoughts of death, to
suicidal ideation, until ultimately reaching suicide attempt and
committing suicide (Gómez et al., 2018). The mortality associated
with this disorder, which is considered high, is explained
almost entirely by consummated suicide (American Psychiatric
Association [APA], 2013).

However, not all depressions have suicidal symptoms. In
addition, when these symptoms show, they usually do so in the
last instance and can be explained as the consequence of all
the others (Gómez et al., 2018; Quintana-Orts and Rey, 2018).
In this sense, only in some cases of depression, non-suicidal
depressive symptoms precede suicidal depressive symptoms.
Considering this, several authors have paid attention to variables
that facilitate or prevent this step, in order to identify intervention
points. Two examples of these variables are social support
and substance use.

Several studies conducted in the adolescent population
have reported a negative relationship between depression and
perceived social support from the family (Rojas et al., 2012),
peers/friends (Resset, 2016), school (Hernández, 2017), and other
significant people (Lara et al., 2004; Erhardt and Lu, 2016). The
same applies to the relationship between perceived social support
and thoughts of death, suicidal ideation, or suicide attempts
(Salvo Garrido and Melipillán, 2008; Sarmiento et al., 2010;
Andrade, 2012; Morales et al., 2017). Other research has linked
these three variables, concluding that perceived social support
(from different actors) moderates the relationship between

depression and suicidal symptoms (the more social support, the
weaker the relationship), being the most important moderating
effect in the case of family support (Brausch and Decker, 2014;
Lamis et al., 2016; Fredrick et al., 2018).

Otherwise, there is also evidence on the relationship between
substance use, depression, and suicidal symptoms in the
adolescent population. Several studies have shown evidence
of the positive relationship between alcohol consumption and
depressive symptoms (Marmorstein, 2009; Anseán, 2014), as
well as thoughts of death, suicidal ideation, or suicide attempts
(Sanchis and Domènech, 2012; Bobes et al., 2017). There are also
studies that show evidence of the relationship between depressive
symptoms and use of marijuana and other illegal drugs (Pardo
et al., 2004; Hallfors et al., 2005; Rojas et al., 2012), and there
are other studies that show evidence that the use of illegal drugs
is a risk factor for suicide in young people with depressive
symptoms (Hallfors et al., 2004; Conner et al., 2017). In particular
Dvorak et al. (2013), show specific evidence that alcohol
consumption moderates the relationship between depression and
suicidal ideation: the higher the consumption, the stronger the
relationship between depression and suicidal ideation.

As shown above, evidence supports the moderating effect of
perceived social support and substance use (at least in the case
of alcohol) in the relationship between depression and suicidal
symptoms. However, there are no studies that have evaluated
the interaction of these moderating effects. It is necessary to
investigate how these variables interact, considering that the
capacity of social support to prevent suicide in adolescents with
depressive symptoms could be impaired by substance use.

Taking this into account, it is necessary to ask, How
does the use of substances moderate the moderating effect
of social support in the relationship between depressive
symptoms and suicidal ideation? In this sense, the present
study had, as its first objective, to analyze how different types
of social support (from family, friends, a significant person,
and school) and substance use (alcohol, marijuana, and other
illegal drugs) moderate the relationship between depressive
symptoms and suicidal ideation in adolescent population. As
a second objective, it is sought to analyze the moderating
effect of substance use on the moderating effect of social
support in the relationship between depressive symptoms and
suicidal ideation.

TABLE 1 | Descriptive analysis of the study variables.

Minimum Maximum M SD

Thoughts of death or suicidal ideation 0.00 3.00 0.52 0.85

Depression 0.00 21.00 8.65 4.11

Family perceived support 1.00 5.00 3.71 0.98

Friends perceived support 1.00 5.00 3.71 1.03

Significant person perceived support 1.00 5.00 3.83 0.90

School perceived support 1.00 5.00 3.07 0.93

Alcohol use 0.00 3.00 0.51 0.70

Marijuana use 0.00 3.00 0.30 0.71

Other illegal drug use 0.00 3.00 0.06 0.35
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TABLE 2 | Frequency of substance use and thoughts of death or suicidal ideation.

Thoughts of death or suicidal ideation Alcohol use Marijuana use Other illegal drug use

n % n % n % n %

Never 510 65.81 460 59.35 635 81.94 750 96.77

Often 176 22.71 254 32.77 78 10.06 15 1.94

Very often 42 5.42 45 5.81 35 4.52 2 0.26

Always 47 6.06 16 2.06 27 3.48 8 1.03

TABLE 3 | Bivariate correlation matrix (Spearman’s rho) for the study variables.

1 2 3 4 5 6 7 8 9 10 11

1. Thoughts of death or suicidal ideation 1

2. Depression 0.41** 1

3. Family perceived support −0.35** −0.31** 1

4. Friends perceived support −0.16** −0.11** 0.31** 1

5. Significant person perceived support −0.17** −0.14** 0.47** 0.60** 1

6. School perceived support −0.17** −0.20** 0.37** 0.43** 0.33** 1

7. Alcohol use 0.15** 0.20** −0.17** 0.06 0.03 −0.06 1

8. Marijuana use 0.15** 0.11** −0.19** 0.06 −0.05 −0.04 0.45** 1

9. Other illegal drug use 0.13** 0.10** −0.11** 0.01 0.03 −0.06 0.27** 0.35** 1

10. Sex (0, male; 1, female) 0.13** 0.33** −0.10** 0.01 0.03 −0.12** 0.10** −0.01 −0.07 1

11. Age (in years) 0.01 −0.01 −0.04 0.03 0.02 0.00 0.13** 0.15** 0.15** 0.02 1

**The correlation is significant at the 0.01 level (bilateral).

MATERIALS AND METHODS

Participants
This study, quantitative and cross-sectional, considered 775
students in their first and second years of high school in the
Chilean educational system, in the urban area of the Metropolitan
Region of Chile. The average age was 15.48 (SD = 0.96), 45.90%
female. The sampling method consisted of a probabilistic and
two-stage design, where the first-level units were schools and
the final-level units were the first and second years of secondary
school. The sampling frame was composed of 2,484 schools
belonging to Santiago (Center, South, North, East, and West),
obtained from the official list of the Ministry of Education of
Chile for 2017 (Ministerio de Educación, n.d.). The schools were
selected using a random number generator that assigns a number
for each school, while the classes within the schools were selected
using a Kish selection grid (in cases where there was more than
one class per level in the school).

Measures
Youth’s Inventory-4
The Youth’s Inventory-4 (YI-4) questionnaire (Gadow et al.,
2002), was intended to evaluate mental health in adolescents
whose age fluctuated from 12 to 18 years. This instrument aims
at determining the risk of emotional and behavioral disorders
via closed self-report questions. It considers a set of 120 items
regarding symptoms, assessed on a Likert scale from 0 to
3 points. It examines 18 categories in consonance with the
frequency they are reported (0, never; 1, sometimes; 2, often;
3, very often). The items of each dimension were designed by

the diagnostic criteria of the DSM-IV. Regarding psychometric
properties, the authors reported good reliability and discriminant
validity (according with clinical diagnoses). For this article, only
the items of depression subscale and the items referring to
substance use were considered. The depression subscale is made
up of eight items: “I don’t feel happy, I feel sad,” “I don’t
feel like doing anything,” “I think about death or suicide,” “I
don’t like how I am,” “I feel tired, I have no energy to do
things,” “I eat a lot,” “I sleep a lot,” and “I have a hard time
concentrating.” Based on what was theoretically argued in the
introduction of the article, the depression dimension for this
study was constructed by adding a score obtained in each item
of the subscale depression, excluding the item “I think about
death or suicide,” which was considered as a separate dependent
variable of the study. In the original study (Gadow et al., 2002),
a Cronbach’s alpha of 0.82 was reported for the depression
dimension (eight items). In this study, the depression dimension,
made up of seven items, shows acceptable reliability (Cronbach’s

TABLE 4 | Linear model of predictors of thoughts of death or suicidal ideation (TD
or SI), considering perceived family support (R2 = 28.62%, p < 0.001).

b 95% CI SE B t P

Constant −0.17 [−1.16, 0.81] 0.50 −0.34 0.73

Perceived family support 0.08 [−0.05, 0.21] 0.06 1.25 0.21

Depression 0.19 [0.15, 0.24] 0.02 8.41 <0.001

Perceived family support ×

Depression
−0.03 [−0.05, −0.02] 0.01 −5.44 <0.001

Sex −0.07 [−0.18, 0.04] 0.05 −1.30 0.20

Age −0.02 [−0.07, 0.04] 0.03 −0.55 0.58
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FIGURE 1 | Simple moderation model considering perceived family support as moderator.

alpha = 0.74). The items referring to substance use were “I drink
alcoholic beverages (beer, wine, and other spirits),” “I smoke
marijuana,” and “I use other illegal drugs (cocaine, crack, LSD,
and ecstasy, etc.).”

Scale of Perceived Social Support in Adolescent
Population
The scale of perceived social support, originally developed by
Zimet et al. (1988) and validated for the adolescent population
in the Chilean context by Mosqueda Díaz et al. (2015), aims to
measure perceived social support in three dimensions: family,
friends, and another significant person. It has 12 items (four for
each dimension), which consist of statements about perceived
social support that must be evaluated on a Likert scale with values
from one to five (1, strongly disagree; 5, strongly agree).

The dimension support from the family is made up of the
following items “My family really tries to help me,” “I get the
emotional help and support I need from my family,” “I can talk
about my problems with my family,” and “My family is willing
to help me make decisions.” Both in the Chilean validation of
the instrument and in this study, this group of items showed
good reliability (Cronbach’s alpha = 0.85 and 0.87, respectively).

TABLE 5 | Linear model of predictors of TD or SI, considering perceived friends
support (R2 = 20.96%, p < 0.001).

B 95% CI SE B t p

Constant −0.27 [−1.26, 0.71] 0.50 −0.55 0.58

Perceived friends support 0.02 [−0.10, 0.14] 0.06 0.38 0.70

Depression 0.13 [0.09, 0.17] 0.02 6.11 <0.001

Perceived friends
support × Depression

−0.01 [−0.02, 0.00] 0.01 −2.03 <0.05

Sex −0.07 [−0.18, 0.05] 0.06 −1.13 0.26

Age 0.00 [−0.06, 0.05] 0.03 −0.06 0.95

In the case of support from friends, the dimension considered
the items “My friends really try to help me,” “I can count on my
Friends when things go wrong,” “I have friends with whom I can
share my joys and sorrows,” and “I can talk about my problems
with my friends.” Excellent reliability was observed (Cronbach’s
alpha = 0.92) and is similar to that reported in the Chilean
validation of the scale (Cronbach’s alpha = 0.89). The dimension
of social support from a significant person consisted of: “There
is a special person who is around when I need them,” “There is
a special person with whom I can share my joys and sorrows,” “I
have a special person who is a real source of comfort for me,” and
“There is a special person in my life who cares about my feelings.”
It achieved the same reliability as the validation of the scale for the
Chilean context, which is acceptable (Cronbach’s alpha = 0.79).

In order to also consider a crucial dimension for adolescents, a
fourth dimension of perceived social support was included in this
study, referring to the perceived support at school, considering
the following items: “I feel supported by my head teacher,” “I feel
supported by the principal of my school,” and “I feel supported by
my classmates.” These four items together showed good reliability
(Cronbach’s alpha = 0.80).

The scores of each dimension were calculated as the average of
the four items that make them up.

Data Analysis
First, descriptive analyses of the study variables were performed
(calculation of minimum and maximum scores, means and
standard deviations, and frequencies, in the case of items
of substance use and thoughts of death/suicidal ideation).
A bivariate correlation analysis (Spearman’s rho) was then
performed among all the variables, in order to observe how they
were associated.

Subsequently, seven simple moderation analyses were
performed, considering depression as an independent variable
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FIGURE 2 | Simple moderation model considering perceived friends support as moderator.

and suicidal ideation as a dependent variable, in all models, and
using the four types of social support (family, friends, another
significant person, and school) and the three types of substance
uses (alcohol, marijuana, and other illicit drugs) as moderators.
Moderation analyses allow us to analyze whether the relationship
between two variables is affected by the values of a third variable
(Hayes, 2018). In this case, they will allow us to analyze whether
the relationship between depression and suicidal ideation varies
according to the different levels of perceived social support or
substance use by adolescents.

Finally, a double moderation analysis was carried out in
order to test how the substance uses that were statistically
significant in the simple models moderated the moderating effect
of the different types of social support in the relationship
between depression and suicidal ideation. Due to the
significant differences by sex and age observed in adolescents
in depression and substance use reported in the previous
literature (Eisenberg et al., 2014; Salk et al., 2017), all moderation
analyses included sex and age as control variables. The
statistical analyses were carried out through the IBM-SPSS

TABLE 6 | Linear model of predictors of TD or SI, considering significant person
perceived support (R2 = 22.33%, p < 0.001).

b 95% CI SE B t p

Constant −0.36 [−1.38, 0.65] 0.52 −0.70 0.48

Significant person
perceived support

0.06 [−0.08, 0.20] 0.07 0.84 0.40

Depression 0.17 [0.11, 0.22] 0.03 6.16 < 0.001

Significant person
perceived
support × Depression

−0.02 [−0.03, −0.01] 0.01 −3.02 < 0.001

Sex −0.05 [−0.17, 0.06] 0.06 −0.94 0.35

Age 0.00 [−0.06, 0.05] 0.03 −0.17 0.86

v.24 program and the modeling tool PROCESS for SPSS v2.10
(Hayes, 2018).

Ethical Considerations
The present study has been approved by the ethics committee of
the Faculty of Education, Andrés Bello University according to
resolution 15/2017 of the year 2017.

RESULTS

Descriptive Results
Table 1 shows the minimum and maximum scores,
mean, and the standard deviation of each of the variables
considered in the study.

Table 2 shows the frequencies that participants declared about
presenting thoughts of death or suicidal ideation and using
alcohol, marijuana, and other illegal drugs. As shown, 65.81% of
the participants stated that they had never had thoughts of death
or suicidal ideation. Moreover, 40.65% of the participants declare
to consume alcohol (with different frequency levels), while this
percentage reaches 18.06% for the use of marijuana and 3.23%
for the use of other illegal drugs.

Correlations
Table 3 presents the Spearman correlation coefficients (Spearman
rho), among all the variables. It can be seen that both thoughts
of death or suicidal ideation and depression were associated
negatively with the four types of perceived social support and
positively with the three types of substance use. All these
associations were statistically significant (p < 0.01). In addition,
the three types of substance use evaluated showed a negative
and statistically significant relationship (p < 0.01) with perceived
family support. This did not occur for the other types of
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FIGURE 3 | Simple moderation model considering significant person perceived support as moderator.

perceived social support evaluated, which showed no association
with substance use.

Simple Moderation Analysis
In this section, the results of the simple moderation analyses
performed are presented. These models considered thoughts of
death or suicidal ideation as the dependent variable, depression
as an independent variable, and the different types of perceived
social support and use of substances as moderating variables.
A BCa bootstrapped CI based on 5,000 samples was used
to calculate the confidence intervals of all the models used.
The mean, low, and high values of the moderating variables
considered their mean plus/minus a standard deviation.

To simplify the presentation of the results, the acronym TD or
SI was used to replace the name of the variable thoughts of death
or suicidal ideation.

Perceived Family Support as a Moderator of the
Relationship Between Depression and Thoughts of
Death or Suicidal Ideation
Table 4 shows the results of the linear regression model that
considers TD or SI as a dependent variable and depression,

TABLE 7 | Linear model of predictors of TD or SI, considering perceived school
support (R2 = 20.85%, p < 0.001).

b 95% CI SE B t p

Constant −0.24 [−1.21, 0.73] 0.49 −0.49 0.62

Perceived school support 0.02 [−0.11, 0.15] 0.07 0.35 0.73

Depression 0.13 [0.09, 0.17] 0.02 6.34 <0.001

Perceived school
support × Depression

−0.01 [−0.03, 0.00] 0.01 −2.04 <0.05

Sex −0.08 [−0.20, 0.03] 0.06 −1.43 0.15

Age 0.00 [−0.06, 0.05] 0.03 −0.08 0.94

perceived family support, and the interaction between them, as
independent variables.

The fact that the interaction between independent variables
was statistically significant for the model means that the
moderation is also significant. Then, we proceeded to analyze
how the relationship between depression and TD or SI varied for
the different levels of perceived family support. The results of this
analysis are presented in Figure 1. As shown, as perceived family
support increases, the relationship between depression and TD or
SI becomes weaker.

Perceived Friends Support as a Moderator of the
Relationship Between Depression and Thoughts of
Death or Suicidal Ideation
Table 5 shows the results of the linear regression model that
considers TD or SI as a dependent variable and depression,
perceived friends support, and the interaction between them, as
independent variables.

Because the moderation was statistically significant, we
proceeded to analyze how the relationship between depression
and TD or SI varied for the different levels of perceived
friends support. The results of this analysis are presented in
Figure 2. As shown, as perceived friends support increases,
the relationship between depression and TD or SI becomes
weaker.

Significant Person Perceived Support as a Moderator
of the Relationship Between Depression and
Thoughts of Death or Suicidal Ideation
Table 6 shows the results of the linear regression model that
considers TD or SI as a dependent variable and depression,
significant person perceived support, and the interaction between
them, as independent variables.

Because the moderation was statistically significant, we
proceeded to analyze how the relationship between depression

Frontiers in Psychology | www.frontiersin.org 6 September 2020 | Volume 11 | Article 53916546

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-539165 September 29, 2020 Time: 11:24 # 7

Rubio et al. Social Support, Substance Abuse, and Depression

FIGURE 4 | Simple moderation model considering perceived school support as moderator.

and TD or SI varied for the different levels of significant person
perceived support. The results of this analysis are presented in
Figure 3. As shown, as significant person perceived support
increases, the relationship between depression and TD or
SI becomes weaker.

Perceived School Support as a Moderator of the
Relationship Between Depression and Thoughts of
Death or Suicidal Ideation
Table 7 shows the results of the linear regression model that
considers TD or SI as a dependent variable and depression,
perceived school support, and the interaction between them, as
independent variables.

Because the moderation was statistically significant, we
proceeded to analyze how the relationship between depression
and TD or SI varied for the different levels of perceived
school support. The results of this analysis are presented in
Figure 4. As shown, as perceived school support increases,
the relationship between depression and TD or SI becomes
weaker.

TABLE 8 | Linear model of predictors of TD or SI, considering alcohol use
(R2 = 21.78%, p < 0.001).

b 95% CI SE B t p

Constant 0.07 [−0.82, 0.95] 0.45 0.15 0.88

Alcohol use −0.09 [−0.28, 0.10] 0.10 −0.94 0.35

Depression 0.07 [0.06, 0.09] 0.01 8.52 <0.001

Alcohol use × Depression 0.02 [0.01, 0.04] 0.01 2.83 <0.001

Sex −0.07 [−0.18, 0.05] 0.06 −1.14 0.25

Age −0.02 [−0.07, 0.04] 0.03 −0.52 0.60

Alcohol Use as a Moderator of the Relationship
Between Depression and Thoughts of Death or
Suicidal Ideation
Table 8 shows the results of the linear regression model
that considers TD or SI as a dependent variable and
depression, alcohol use, and the interaction between them,
as independent variables.

Because the moderation was statistically significant, we
proceeded to analyze how the relationship between depression
and TD or SI varied for the different levels of alcohol use. The
results of this analysis are presented in Figure 5. As shown, as
alcohol use increases, the relationship between depression and
TD or SI becomes stronger.

Marijuana Use Support as a Moderator of the
Relationship Between Depression and Thoughts of
Death or Suicidal Ideation
Table 9 shows the results of the linear regression model that
considers TD or SI as a dependent variable and depression,
marijuana use, and the interaction between them, as
independent variables.

In this case, the interaction was not statistically significant.
That is, there is no evidence to argue that the use of marijuana
moderates the relationship between depression and thoughts of
death or suicidal ideation.

Other Illegal Drug Use as a Moderator of the
Relationship Between Depression and Thoughts of
Death or Suicidal Ideation
Table 10 shows the results of the linear regression model that
considers TD or SI as a dependent variable and depression,
other illegal drug use, and the interaction between them, as
independent variables.
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FIGURE 5 | Simple moderation model considering alcohol use as moderator.

In this case, the interaction was not statistically significant.
That is, there is no evidence to argue that the use of marijuana
moderates the relationship between depression and thoughts of
death or suicidal ideation.

Double Moderation Analysis
The results of the double moderation analyses are presented
below, which were performed to observe how substance use
can moderate the moderation of perceived social support in the

TABLE 9 | Linear model of predictors of TD or SI, considering marijuana use
(R2 = 21.51%, p < 0.001).

b 95% CI SE B t P

Constant 0.13 [−0.76, 1.01] 0.45 0.28 0.78

Marijuana use 0.14 [−0.05, 0.32] 0.09 1.43 0.15

Depression 0.09 [0.07, 0.10] 0.01 11.59 <0.001

Marijuana
use × Depression

0.00 [−0.01, 0.02] 0.01 0.47 0.64

Sex −0.05 [−0.16, 0.06] 0.06 −0.86 0.39

Age −0.03 [−0.08, 0.03] 0.03 −0.89 0.38

TABLE 10 | Linear model of predictors of TD or SI, considering other illegal drug
use (R2 = 20.51%, p < 0.001).

b 95% CI SE B t p

Constant −0.03 [−0.92,0.86] 0.45 −0.07 0.94

Other illegal drug use 0.62 [0.14,1.09] 0.24 2.55 <0.05

Depression 0.09 [0.08,0.11] 0.01 12.95 <0.001

Other illegal drug
use × Depression

−0.03 [−0.07,0.00] 0.02 −1.72 0.09

Sex −0.05 [−0.17,0.06] 0.06 −0.94 0.35

Age −0.02 [−0.07,0.04] 0.03 −0.53 0.60

relationship between depression and thoughts of death or suicidal
ideation (see Figure 6).

This procedure considers a multiple linear regression analysis,
which includes, as a dependent variable, the thoughts of death
or suicidal ideation, and as independent variables depression,
perceived social support, substance use, and all possible
combinations between these three variables (including the triple
combination), as presented in Figure 7.

As in the previous analyses, a BCa bootstrapped CI based
on 5,000 samples was used to calculate the confidence intervals
of all the models used. Due to the quantity and complexity
of the models, only the results of the triple interaction
between depression, perceived social support, and substance
use (for all combinations between the types of perceived
social support and substance use) are presented, since this
is the only thing that can show if the double moderation
is statistically significant. These results are presented in
Table 11.

Only four of the 12 double moderations analyzed were
statistically significant. As shown, alcohol is present in three

FIGURE 6 | Conceptual model of double moderation analysis.

Frontiers in Psychology | www.frontiersin.org 8 September 2020 | Volume 11 | Article 53916548

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-539165 September 29, 2020 Time: 11:24 # 9

Rubio et al. Social Support, Substance Abuse, and Depression

FIGURE 7 | Multiple linear regression analysis for the double moderation
model.

of these four models. Tables 12–15 show how the variables
interacted in the models that were statistically significant.

As shown, as alcohol use increases, the ability of family
support to weaken the relationship between depression and
thoughts of death or suicidal ideation decreases. The same
goes for alcohol in the case of significant person support
and school support.

In the case of the use of other illegal drugs, the same happens:
the greater the use of illegal drugs, the lower the capacity of a
significant person to weaken the relationship between depression
and suicidal ideation.

DISCUSSION

The results of this study showed that all types of social
support evaluated are statistically significant moderators of the
relationship between depression and thoughts of death or suicidal

ideation (the higher the perceived social support, the weaker
the relationship between depression and thoughts of dead or
suicidal ideation, with family support having the most important
moderating effect), following the line of evidence previously
reported (Brausch and Decker, 2014; Lamis et al., 2016; Fredrick
et al., 2018). The literature has indicated that social support helps
people deal with difficulties in a better way, since a positive
social environment provides confirmation of social identity
(Korkiamaki and Ellonen, 2008). In this way, social support
contributes by positively moderating negative events or stressors
(Bliese and Britt, 2001). Especially in studies of children and
adolescents, social support is seen as a sample of community
social capital (Korkiamaki and Ellonen, 2008).

The same happened with the use of alcohol as a moderator
of this relationship, where, as the study by Dvorak et al. (2013)
showed, the higher the consumption of alcohol, the stronger
the relationship between depression and thoughts of death and
suicidal ideation. This could be because adolescents see in the
use of alcohol an exit from their negative affective states in the
short term, particularly in the case of affective states related to
depression (Hussong et al., 2017), which has the consequence
that they do not focus on asking for help or solving problems
related to their state (Dvorak et al., 2013), which finally translates
(in the long term) in the increase of negative emotional states
and hopelessness. On the other hand, no evidence was found
to support the idea that use of marijuana or other illegal drugs
moderates this relationship.

When evaluating double moderations (moderation of
substance use on the moderating effect of perceived social
support in the relationship between depression and thoughts of
dead or suicidal ideation), results showed that the use of alcohol
affected the moderating role played by perceived social support
from the family, school, and another significant person. The fact
that the use of alcohol impacts social support as a protective
factor could be due to the fact that people who suffer from a
mental disorder tend to consume alcohol to avoid what they feel
in social situations (Blumenthal et al., 2016; Collins et al., 2018).
In this sense, one might think that this evasive use of alcohol
would not allow for the strengthening of the social identity that
social development contexts usually foster.

TABLE 11 | Statistical significance of the interaction between depression, perceived social support, and substance use, controlling by sex and age.

b 95% CI SE B T p

Depression × Family perceived support × Alcohol use −0.02 [−0.03, 0.00] 0.01 −1.97 <0.05

Depression × Family perceived support × Marijuana use −0.01 [−0.03, 0.01] 0.01 −1.27 0.21

Depression × Family perceived support × Other illegal drug use −0.01 [−0.04, 0.02] 0.02 −0.49 0.62

Depression × Friends perceived support × Alcohol use −0.01 [−0.02, 0.01] 0.01 −0.81 0.42

Depression × Friends perceived support × Marijuana use 0.00 [−0.01, 0.02] 0.01 0.43 0.66

Depression × Friends perceived support × Other illegal drug use −0.03 [−0.06, 0.01] 0.02 −1.67 0.10

Depression × Significant person perceived support × Alcohol use −0.02 [−0.04, 0.00] 0.01 −2.17 <0.05

Depression × Significant person perceived support × Marijuana use −0.01 [−0.03, 0.01] 0.01 −0.98 0.33

Depression × Significant person perceived support × Other illegal drug use −0.10 [−0.17, −0.03] 0.04 −2.76 <0.01

Depression × Perceived school support × Alcohol use −0.02 [−0.03, 0.00] 0.01 −1.98 <0.05

Depression × Perceived school support × Marijuana use −0.01 [0.00, 0.03] 0.01 1.59 0.11

Depression × Perceived school support × Other illegal drug use −0.01 [−0.05, 0.02] 0.02 −0.81 0.42
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TABLE 12 | Conditional effect of depression on TD or IS at different levels of
alcohol use and perceived family support, controlling by sex and age.

Alcohol use Family support b SE B t p LLCI ULCI

0.00 2.73 0.08 0.01 7.01 <0.001 0.06 0.10

0.00 3.71 0.06 0.01 7.13 <0.001 0.04 0.08

0.00 4.69 0.04 0.01 3.61 <0.001 0.02 0.06

0.51 2.73 0.09 0.01 10.06 <0.001 0.07 0.11

0.51 3.71 0.07 0.01 9.10 <0.001 0.05 0.08

0.51 4.69 0.04 0.01 3.85 <0.001 0.02 0.06

1.21 2.73 0.11 0.01 10.29 <0.001 0.09 0.13

1.21 3.71 0.07 0.01 7.59 <0.001 0.05 0.09

1.21 4.69 0.03 0.01 2.48 <0.05 0.01 0.06

TABLE 13 | Conditional effect of depression on TD or IS at different levels of
alcohol use and significant person perceived support, controlling by sex and age.

Alcohol use Significant
person support

b SE B t p LLCI ULCI

0.00 2.93 0.07 0.01 6.85 <0.001 0.05 0.10

0.00 3.83 0.06 0.01 7.44 <0.001 0.05 0.08

0.00 4.73 0.06 0.01 4.39 <0.001 0.03 0.08

0.51 2.93 0.10 0.01 10.74 <0.001 0.08 0.12

0.51 3.83 0.08 0.01 10.73 <0.001 0.06 0.09

0.51 4.73 0.06 0.01 5.70 <0.001 0.04 0.08

1.21 2.93 0.13 0.01 9.84 <0.001 0.10 0.16

1.21 3.83 0.10 0.01 10.59 <0.001 0.08 0.11

1.21 4.73 0.06 0.01 4.93 <0.001 0.04 0.09

TABLE 14 | Conditional effect of depression on TDorIS at different levels of other
illegal drug use and significant person support, controlling by sex and age.

Other illegal
drug use

Significant
person support

b SE B t p LLCI ULCI

0.00 2.93 0.10 0.01 11.09 <0.001 0.08 0.12

0.00 3.83 0.08 0.01 11.28 <0.001 0.07 0.10

0.00 4.73 0.06 0.01 6.27 <0.001 0.04 0.08

0.06 2.93 0.11 0.01 11.70 <0.001 0.09 0.13

0.06 3.83 0.08 0.01 11.76 <0.001 0.07 0.10

0.06 4.73 0.06 0.01 6.18 <0.001 0.04 0.08

0.40 2.93 0.16 0.03 6.15 <0.001 0.11 0.21

0.40 3.83 0.10 0.01 7.18 <0.001 0.08 0.13

0.40 4.73 0.05 0.01 4.29 <0.001 0.03 0.07

Furthermore, the results did not show statistically significant
evidence that alcohol use affected the moderating effect of
perceived social support from friends. To interpret this, it
is important to note that within the four areas of perceived
social support evaluated (family, friends, significant person,
and school), it is precisely the area of friends where the vast
majority of situations in which adolescents consume alcohol
occur. Considering this, it could be thought that the use of alcohol
in adolescents, in addition to having negative consequences
(Marshall, 2014), could also (in the particular sphere of friends)
generate a space where they can share and validate themselves
with peers, strengthening ties and reinforcing the sense of
belonging between peers. In this way, the negative and positive

TABLE 15 | Conditional effect of depression on TD or IS at different levels of
alcohol use and perceived school support, controlling by sex and age.

Alcohol use School support b SE B t p LLCI ULCI

0.00 2.14 0.07 0.01 6.70 <0.001 0.05 0.09

0.00 3.07 0.07 0.01 7.48 <0.001 0.05 0.08

0.00 4.00 0.06 0.01 4.97 <0.001 0.04 0.08

0.51 2.14 0.09 0.01 10.32 <0.001 0.07 0.11

0.51 3.07 0.08 0.01 10.70 <0.001 0.06 0.09

0.51 4.00 0.07 0.01 6.33 <0.001 0.05 0.09

1.21 2.14 0.12 0.01 10.33 <0.001 0.10 0.14

1.21 3.07 0.10 0.01 10.51 <0.001 0.08 0.11

1.21 4.00 0.07 0.01 5.62 <0.001 0.05 0.10

aspects of alcohol use could tend to be nullified for the particular
environment of friends. This would not happen in the case of the
family, another significant person, and the school, where only the
negative effects of alcohol use seem to be involved.

One of the limitations of this study is its methodological
design (cross sectional). Longitudinal designs may allow for
observing which variables that show associations appear first,
which might hint at the most appropriate variables for
intervention. Another limitation of this study was the way
in which depressive symptoms were measured (self-report
questionnaires). Although the instrument has good validity, it
will never be as accurate as the clinical interviews conducted
by health professionals, who may consider a greater number of
variables when diagnosing. Future studies should consider these
limitations in order to precisely clarify the conditions that prevent
adolescents with depressive symptoms from developing suicidal
behaviors, especially considering that there is not yet enough
evidence that allows us to clearly understand the relationship
between the variables that come into play in this phenomenon.
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Background: Depressed patients with early traumatic experiences may represent a

clinically and biologically distinct subtype, with worse clinical outcomes and greater risk of

suicide. Since early traumatic experiences alter development of systems that regulate the

stress response, increasing sensitivity to stress and mood disorders later in life, certain

personality features may influence coping strategies, putting individuals with depression

and a history of early traumatic experiences at greater risk of suicidal behavior.

Objective: To determine whether impulsivity mediates the relationship between

early traumatic experiences and suicidal behavior in patients with major depressive

disorder (MDD).

Methods: The total sample consists of 190 patients [mean age (SD) = 53.71

(10.37); females: 66.3%], with current MDD (DSM-5 criteria). The Childhood Trauma

Questionnaire-Short Form (CTQ-SF), the List of Threatening Experiences (LTE), and the

Barratt Impulsiveness Scale-11 (BIS-11) were used to assess childhood and adulthood

adverse life events and impulsivity, respectively. We developed mediation models by

bootstrap sampling methods.

Results: Eighty-one (42.6%) patients had a history of previous suicide attempts

(SA). CTQ-SF-Total and BIS-11-Total scores were significantly higher in MDD patients

with previous SA. Correlation analyses revealed significant correlations between the

CTQ-SF-Total and BIS-11-Total, CTQ-SF-Total and HDRS-Total, and BIS-11-Total and

HDRS-Total scores. Regression models found that CTQ-SF-Total, BIS-11-Total, and

HDRS-Total scores were associated with SA. Mediation analyses further revealed the
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association between CTQ-SF-Total and SA was mediated by the indirect effect of the

BIS-11-Total score (b = 0.007, 95% CI = 0.001, 0.015), after statistically controlling for

sex, the HDRS-Total, and the LTE-Total.

Discussion: Data suggest that impulsivity could mediate the influence of childhood

trauma on suicidal behavior. This will help understand the role of risk factors in suicidal

behavior and aid in the development of prevention interventions focused on modifiable

mediators when risk factors are non-modifiable.

Keywords: suicidal behavior, stressful life events, childhood trauma, impulsivity, depression

INTRODUCTION

According to recent reports, depressed patients with early
traumatic experiences may represent a clinically and biologically
distinct subtype (1). Converging data from animal and
human studies have illustrated how early-life adversity induces
epigenetic regulation of multiple genes in the brain involved in
the regulation of diverse biological processes (2), which may help
understand the clinical heterogeneity found in this population.
These neurobiological processes are of clinical importance given
the association of early-life adversity with earlier age at onset of
depressive illness, greater symptom severity, more comorbidity,
poorer treatment response, and greater risk of suicide (1, 3).

Suicide prevention is a major public health concern. In 2017,
it was estimated that, by the year 2020, about 800,000 people
would die by suicide each year and at least 10–20 times more
people would attempt suicide annually (4). Identifying those
at greatest risk for completing or attempting suicide is a key
aspect of suicide prevention (5). Psychiatric disorders, especially
mood disorders, are among the most important risk factors for
suicide (6). Reported prevalence of positive lifetime history of
suicide attempts (SA) among depressed patients is high, although
it varies among studies and settings. Figures from research
conducted in outpatient and inpatient samples range between 30
and 40% in major depressive disorder (MDD) (7–9). Notably,
mood disorder patients exposed to physical and/or sexual abuse
during childhood are at greater risk of suicide vs. subjects without
such experiences (10).

However, the specific mechanisms whereby adverse childhood
experiences affect suicidality in adults with MDD remain to be
elucidated. As not all children exposed to stressful life experiences
develop psychopathology or suicidal behaviors, it is plausible
to assume that there are additional variables that may help
explain such an association. Since early traumatic experiences
alter development of systems that regulate the stress response,
increasing sensitivity to stress and mood disorders later in life
(11), it is conceivable that increased lifetime stressors coupled
with certain personality features would put individuals with
depression and a history of early traumatic experiences at greater
risk of suicide. For instance, some authors argue that is an
accumulation of stressful life events over time, and not merely
the presence of an isolated stressful life event, that relates to the
occurrence of depressive symptomatology or suicidal behavior
(12, 13). Conversely, with regard to personality features, it has
been shown that poor emotional regulation strategies, poor

emotional cognition, behavioral impulsivity, and self-criticism
the increase risk of suicidal behaviors (14–16). More specifically,
it has been proposed that childhood trauma may constitute an
environmental risk factor for the development of impulsivity
and SA in patients with depression (17), with data suggesting
that childhood trauma could be related with problems in
emotion regulation, which may in turn enhance impulsivity (18).
However, the evidence suggests that impulsivity traits are part of
a developmental cascade that increases suicide risk in a subset of
suicide (not all suicides are associated with impulsive-aggressive
behaviors) (19, 20), impulsivity being one of the most accepted
endophenotypes when studying suicidal behavior (21).

The present study is aimed at exploring whether impulsivity
traits could mediate the established relationship between early
traumatic experiences and suicidal behavior in patients with
MDD. We hypothesized that impulsivity would be related
to childhood trauma and suicidal behavior in patients with
MDD. We further expected that impulsivity could mediate the
relationship between childhood trauma and suicidality in these
patients. However, an alternative hypothesis in which depression
severity could mediate such relationship will also be explored.

MATERIALS AND METHODS

Participants
Cross-sectional study, including 190 Caucasian outpatients aged
≥18 years, recruited at the Mental Health Services in the area
of Oviedo, Spain (population 331,936) from April 2016 to
September 2018.

All participants had a diagnosis of current Major Depressive
Disorder (MDD) according to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) (22). The
exclusion criteria were comorbid psychiatric diagnoses other
than tobacco use, Hamilton Depression Rating Scale score <15,
intellectual disability, or any serious physical illness. Diagnoses
were made by a psychiatrist and confirmed with the Structured
Clinical Interview for DSM-5 (SCID-5) (23).

Suicide attempt (SA) was defined as a “self-initiated sequence
of behaviors by an individual who, at the time of initiation,
expected that the set of actions would lead to his or her own
death” (22).

All participants received information about the purposes and
protocol of the study and signed the informed consent before
any study procedures were performed. The study was conducted
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in compliance with applicable laws and the provisions of the
Declaration of Helsinki (24) and received institutional approval
from the Clinical Research Ethics Committee of the Principality
of Asturias.

Assessments
All participants were assessed by well-trained interviewers using
an “ad-hoc” protocol for sociodemographic and clinical data
(sex, age, marital status, level of education, work status, tobacco
use, antidepressant drug treatment, number of SA, and age
at first attempt) (25). We employed the Spanish version of
the 17-item Hamilton Depression Rating Scale (HDRS) (26,
27) to determine the severity of the depression. The Spanish
version of the Columbia-Suicide Severity Rating Scale (28, 29)
was used to assess the presence and characteristics of suicidal
behaviors. Impulsiveness was assessed with the Spanish version
of the Barratt Impulsiveness Scale-11 (BIS-11) (30, 31). BIS-11
is a 30-item scale that evaluates motor, attention, and planning
components, which are consecutively characterized by action
inhibition, decision-making, and planning understanding. Each
item is rated on a scale of up to four points: 1 = rarely/never;
2 = occasionally; 3 = often; and 4 = almost always/always. The
Childhood Trauma Questionnaire-Short Form (CTQ-SF) (32) is
a 28-item retrospective self-report questionnaire to detect early
stressors (emotional, physical, and sexual abuse, and emotional
and physical neglect). This scale has been adapted for use
in Spanish (33). Finally, the Spanish version of the List of
Threatening Experiences (LTE) has been used to detect stressful
life events (12 different stressors) in the 6 months prior to the
evaluation (34, 35).

Study Variables
We utilized four main variables during our analyses. These
were: (1) History of previous SA (DSM-5 criteria); (2) Severity
of childhood trauma measured with the CTQ-SF total score
(CTQ-SF-Total); (3) Severity of impulsiveness assessed with
the BIS-11 total score (BIS-11-Total), and (4) Severity of the
depression assessed with the HDRS total score (HDRS-Total).

Statistical Analysis
Statistical analyses were carried out using IBM SPSS Statistics
for Windows, Version 24.0. The statistical significance was
set at 0.05. Descriptive statistical analyses were expressed as
means and standard deviations (SD) for quantitative variables,
with frequencies and percentages used for categorical variables.
Partial correlations were applied to explore the association
between CTQ-SF-Total, BIS-11-Total, HDRS-Total, and LTE-
Total, controlling for the following sociodemographic and
clinical covariates: age, sex, level of education, work status, and
recurrence of depressive episodes. Logistic regression models
were built to explore the association of CTQ-SF-Total, BIS-11-
Total, andHDRS-Total, with previous SA. Finally, twomediation
models were developed to test the role of impulsiveness and
depression in explaining the effect of early traumatic experiences
on suicidal behavior. To control for their possible confounding
effect, we included sex, age, and those variables with statistically

significant differences between groups with or without previous
SA in the bivariate analysis as covariates in the mediationmodels.

We ran the mediation models using model 4 (simple
mediation) of the PROCESS macro for SPSS (v3.4) (36). The
main goal of a simple mediation model is to test if the total
effect of the independent variable (X) on the dependent (Y)
can be partially or entirely by an indirect pathway (paths
a and b) through a third variable, called mediator (M),
located between X and Y. We used history of SA as the
independent variable, CTQ-SF-Total as the dependent variable,
and, alternatively, BIS-11-Total or HDRS-Total as mediators,
performing a bootstrapped analysis with 5,000 replications to
determine the significance of the mediatory effect. Bootstrapping
is a data resampling technique from a non-parametric approach
that allows hypothesis testing, estimating of size-effects, and
constructing of confidence intervals without making any
assumptions about the shape of the variable distribution or
the sampling distribution of the statistic (37). Given the binary
outcome of the dependent variable, we could not calculate the
total effect of our model. This was because, in the case of a
dichotomous Y, the regression coefficient for X in a model of
Y without the mediator included is not equal to the sum of the
direct and indirect effects of X (38).

RESULTS

Sociodemographic and Clinical

Characteristics
Table 1 shows the sociodemographic and clinical characteristics
of the study sample. The final sample included 190 patients
[mean age (SD) = 53.71 (10.37); females = 126 (66.3%)], of
whom 81 (42.6%) had a history of previous SA. The mean
number of SA was 2.78 (SD = 2.42). Ninety-seven patients
(51.1%) had a single episode of MDD, while 93 patients (48.9%)
had recurrent episodes, and the mean HDRS total score of the
sample was 18.88 (SD = 5.77). Most participants had a primary
education (n = 89, 46.8%), but only a minority (n = 35, 18.4%)
were working at the time of the study. Compared with those
without a previous SA, patients with a history of previous SA
(n = 81, 42.6%) were significantly younger (51.11 vs. 55.69, t
= 3.071, p = 0.002) and scored higher on the HDRS (20.02 vs.
18.03, t=−2.387, p= 0.018), CTQ-SF-Total (40.81 vs. 35.95, t=
−2.450, p = 0.015), CTQ-Emotional Neglect (11.23 vs. 9.37, t =
−2.431, p= 0.016), BIS-11-Total (67.21 vs. 62.22, t=−2.997, p=
0.003), BIS-11-Motor Impulsiveness (22.86 vs. 21.28, t =−2.066,
p = 0.040), and BIS-11-Non-planning Impulsiveness (25.51 vs.
22.55, t = −3.729, p < 0.001). No differences were founds in
the LTE score (2.98 vs. 2.69, t = −1.922, p = 0.056). All patients
were on antidepressant drug treatment at the time of inclusion in
the study.

Bivariate Correlations and Regression

Analyses
Partial correlation analyses (Table 2) revealed a significant
positive correlation between CTQ-SF-Total and BIS-11-Total (r
= 0.253, p = 0.001), CTQ-SF-Total and HDRS-Total (r = 0.152,
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TABLE 1 | Sociodemographic and clinical characteristics of the sample (n = 190): [mean (SD)] or (n, %).

Total No SA Previous SA Test (p)

Sociodemographic

Age (years) 53.71 (10.37) 55.69 (9.97) 51.11 (10.40) t = 3.071, p = 0.002

Sex χ
2
= 2.690, p = 0.101

Female 126 (66.3%) 67 (61.5%) 59 (72.8%)

Male 64 (33.7%) 42 (38.5%) 22 (27.2%)

Level of education χ
2
= 4.565, p = 0.102

Primary 89 (46.8%) 54 (49.5%) 35 (43.2%)

High School 74 (38.9%) 36 (33.0%) 38 (46.9%)

University 27 (14.2%) 19 (17.4%) 8 (9.9%)

Work status χ
2
= 1.538, p = 0.673

Active 35 (18.4%) 23 (21.1%) 12 (14.8%)

Unemployed 60 (31.6%) 32 (29.4%) 28 (34.6%)

Work incapacity 26 (13.7%) 14 (12.8%) 12 (13.7%)

Retired 69 (36.3%) 40 (36.7%) 29 (35.8%)

Clinical

Recurrent depressive episodes 93 (48.9%) 51 (46.8%) 42 (51.9%) χ
2
= 0.477, p = 0.490

HDRS Total 18.88 (5.77) 18.03 (6.17) 20.02 (5.00) t = −2.387, p = 0.018

LTE Total 2.81 (1.00) 2.69 (0.87) 2.98 (1.14) t = −1.922, p = 0.056

CTQ-SF-Total 38.02 (13.24) 35.95 (11.49) 40.82 (14.90) t = −2.450, p = 0.015

CTQ-SF-EA 7.75 (3.98) 7.26 (3.63) 8.42 (4.34) t = −1.957, p = 0.052

CTQ-SF-PA 6.38 (2.63) 6.07 (2.15) 6.80 (3.12) t = −1.805, p = 0.073

CTQ-SF-SA 5.89 (2.93) 5.63 (2.33) 6.23 (3.57) t = −1.321, p = 0.189

CTQ-SF-EN 10.17 (5.17) 9.38 (4.75) 11.23 (5.53) t = −2.431, p = 0.016

CTQ-SF-PN 7.83 (2.96) 7.61 (3.01) 8.12 (2.88) t = −1.194, p = 0.234

BIS-11-Total 64.35 (11.59) 62.22 (11.11) 67.21 (11.67) t = −2.997, p = 0.003

BIS-11-A 18.58 (4.12) 18.39 (4.19) 18.84 (4.04) t = −0.735, p = 0.463

BIS-11-M 21.95 (5.29) 21.28 (5.37) 22.86 (5.06) t = −2.066, p = 0.040

BIS-11-NP 23.81 (5.58) 22.55 (5.11) 25.51 (5.78) t = −3.729, p < 0.001

CTQ-SF, Childhood Trauma Questionnaire-Short Form; -EA, Emotional Abuse; -PA, Physical Abuse; -SA, Sexual Abuse; -EN, Emotional Neglect; -PN, Physical Neglect; BIS-11,

Barratt Impulsiveness Scale; -A, Attentional Impulsiveness; -M, Motor Impulsiveness; -NP, Non-planning Impulsiveness; HDRS, Hamilton Depression Rating Scale; LTE, Brugha’s List

of Threatening Experiences; SA, Suicide Attempt.

p = 0.040), and BIS-11-Total and HDRS-Total (r = 0.218, p =

0.003). No correlation was found between CTQ-SF-Total and
LTE score (r = 0.035, p = 0.641), BIS-11-Total and LTE score (r
=−0.033, p= 0.658), nor HDRS-Total and LTE score (r= 0.131,
p = 0.075). Three logistic regression models were performed,
including history of previous SA as a binary dependent variable
and, alternatively, CTQ-SF-Total, BIS-11-Total or HDRS-Total
as an independent variable. In the first model, CTQ-SF-Total was
significantly associated with history of previous SA [β = 0.028,
p = 0.014, odds ratio (OR) = 1.029 (95% Confidence Interval
(CI) = 1.006 – 1.052)]. The second model indicated that there
was a significant association between BIS-11-Total and history
of previous SA [β = 0.039, p = 0.004, OR = 1.039 (95% CI =
1.012 – 1.067)]. The thirdmodel revealed a significant association
between HDRS-Total and history of previous SA [β = 0.063, p=
0.020, OR= 1.065 (95% CI= 1.010 – 1.123)].

Mediation Analysis
The first mediation model was performed to test the role
of impulsiveness in explaining the effect of early traumatic

TABLE 2 | Partial correlations between traumatic events, impulsiveness, and

depressive symptoms [r (p)], after controlling for covariates (age, sex, level of

education, work status, and recurrence of depressive episodes).

CTQ-SF-Total BIS-11-Total HDRS-Total LTE-Total

CTQ-SF-Total -

BIS-11-Total 0.253 (0.001) -

HDRS-Total 0.152 (0.040) 0.218 (0.003) -

LTE-Total 0.035 (0.641) −0.033 (0.658) 0.131 (0.075) -

CTQ-SF, Childhood Trauma Questionnaire-Short Form; BIS-11, Barratt Impulsiveness

Scale; HDRS, Hamilton Depression Rating Scale; LTE, Brugha’s List of

Threatening Experiences.

experiences on suicidal behavior. Age, sex, and the HDRS-
Total (p = 0.018) were included as covariates in the model,
along with the LTE-Total (p = 0.056). Due to the significant
difference between the groups with or without history of previous
SA concerning age, we conducted the analysis in two steps:
(1) excluding the age from the list of covariates and (2)
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after its inclusion in the model. Figure 1 shows the mediation
models illustrating the relationship between the dependent
variable (CTQ-SF-Total), the mediator (BIS-11-Total), and the
independent variable (history of SA). In the first step, after
adjusting for the indirect effects of the mediator (BIS-11-Total),
the direct effect (path c′) of CTQ-Total on history of previous
SA was not significant (b = 0.020, p = 0.114). The bootstrapped
95%CI for the indirect effect of CTQ-Total on history of previous
SA through BIS-11-Total (b = 0.007) was entirely beyond zero
(0.001, 0.015), revealing that amediation occurred.When age was
added as a covariate, the indirect effect of CTQ-Total on history
of previous SA through BIS-11-Total was no longer significant,
as the bootstrapped 95% CI included the zero (0.000, 0.014).

The second mediation model was performed to test the role
of the severity of the depression in explaining the effect of early
traumatic experiences on suicidal behavior. Age, sex, and the BIS-
11-Total (p = 0.003) were included as covariates in the model,
along with the LTE-Total (p = 0.056). As for the former model,
the analysis was conducted in two steps: (1) excluding the age
from the list of covariates and (2) after its inclusion in the model.
In the first step, we did not observe a significant indirect effect of
CTQ-Total on history of previous SA through HDRS-Total (95%
CI for the indirect effect: −0.001, 0.007). The second step of the
analysis showed a similar non-significant result (95% CI for the
indirect effect:−0.002, 0.006).

DISCUSSION

We conducted a cross-sectional study in order to evaluate the
potential role of impulsivity traits and severity of depression as
mediators of the established relationship between early traumatic
experiences and suicidal behavior in depressed subjects (39). The
main finding of our work was that impulsivity could mediate
the influence of childhood trauma on suicidal behavior, after
statistically controlling for sex, the HDRS-Total, and the LTE-
Total. This association was no longer significant when age was
entered as a covariate in the model. However, it should be noted
that, probably due to the recruitment process, the group with
previous SA included significantly younger patients, which may
have influenced this discrepancy.

Previous research has illustrated howmental health problems,
including suicidal behavior, may be the consequence of early
traumatic events. Epigenetic mechanisms of gene regulation
could clarify how early life experiences can leave permanent
biological marks on the brain and can increase the risk of
psychiatric conditions and suicide later in life (40). Levels of
environmental adversity early in the developmental period affect
stress-regulating pathways leading to long-lasting effects on stress
responsivity during adulthood (41).

However, since not all depressed subjects who have
experienced traumatic events in childhood display suicidal
behavior in adulthood, some authors have posited that additional
variables should be considered when attempting to clarify how
early life experiences exert their influence over the life span.
The stress sensitization theory proposes that early adversity and
stress later in life are linked (42). It suggests that repeated stress

early in life dysregulates stress response systems and lowers the
threshold for reactivity and adaptive responses to subsequent
stress. Similarly, the theory of stress proliferation, which posits
that “stress begets stress,” helps explain how early traumatic
experiences can result in secondary stressors (43). In the same
vein, a chain reaction of adversity leading to accumulation of
stressors throughout development has been reported (44, 45).
Interestingly, in our sample, we do not find any correlation
between stressors during childhood and adulthood, as assessed
using CTQ and LTE scales, respectively. It is important to
bear in mind that the LTE assesses stressful life events only
in the 6 months prior to the sample evaluation. However, it
may be that the direction of the association could vary if the
presence of stressors during adulthood were explored over
longer periods of adult life. On the other hand, the lack of
association between stressors during adulthood and SA may
be due to the fact that, in the present sample, the SA may
be have occurred prior to the 6-months period assessed by
the LTE.

Childhood adverse experiences challenge learning and
academic achievement, compromising educational, workforce,
and socioeconomic accomplishments in adulthood (46).
Thus, the selection of negative social environments in
adulthood may be not random, but rather the consequence
of growing up in negative social environments (47). On
the other hand, risky social environments mold coping
styles, emotion regulation, and social cognition (39),
and disturbances in these dimensions affect personality
development. However, childhood adverse experiences have
already been shown to increase impulsivity in suicidal patients
(17, 48, 49). This is of clinical importance given that poor
emotional regulation strategies, poor emotional cognition,
behavioral impulsivity, and self-criticism are personality
features that reportedly increase risk of suicidal behaviors
(15, 16).

Our finding that impulsivity (as assessed by the BIS-11 scale)
mediates the relationship between early traumatic experiences
and suicidal behavior supports previous findings regarding the
impact of recent stressors and certain personality features on
suicidal behavior (6). However, at the same time, it adds to
the previous literature a potential mechanism whereby adverse
childhood experiences affect suicidality in adults with MDD.

However, a number of limitations of our work suggest that
our results should be interpreted cautiously: the instruments used
are based on patient reports, and no coefficient of agreement
with interviewer diagnoses was computed. Furthermore, the
information provided by subjects was not confirmed using other
informants. The retrospective nature of the assessment was
subject to recall bias and may have led to underreporting of
early traumatic experiences; the clinical origin of the sample
limits the generalizability of the findings, and, as analyses are
cross-sectional, it is difficult to establish the real direction of the
relationship found. However, childhood traumatic experiences
and impulsivity are treated as single cumulative variables
in this study, but they could alternatively be classified in
different domains. Furthermore, the group with previous SA
included significantly younger patients, which could be due
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FIGURE 1 | Mediation models of the association between the CTQ-SF-Total score and history of previous SA through BIS-11-Total score. CTQ-SF, Childhood Trauma

Questionnaire-Short Form; BIS-11, Barratt Impulsiveness Scale; SA, Suicide Attempt; HDRS, Hamilton Depression Rating Scale; LTE, Brugha’s List of Threatening

Experiences.

to the recruitment process in our sample rather than to a
causal association between younger age and SA, limiting the
interpretation of the effect of age on the mediation models.
On the other hand, pharmacological treatment has not been
included as a covariate in the mediation analyses. Finally, there

is a theoretical limitation regarding mediation models. As some
authors have pointed out (50), mediation models are based on
confirmatory analysis, and if data support the hypothesis, it
does not mean that the hypothesis is true or correct, although
it is plausible and probably useful. We posited a mediation
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relationship before we started the analyses, but we could not
anticipate if it would be a partial or a total mediation relationship.
However, based on the previous literature discussed above
regarding childhood traumatic experiences, personality features,
and suicidality, it is reasonable to think that the relationship
between impulsivity and suicidal behavior is not spurious.

Despite these limitations, the results presented here have
important implications. Our results suggest that the impact
of childhood trauma on suicidal behavior in adulthood could
be mediated by impulsiveness. This is important to better
understand the role of risk factors in suicidal behavior, as well
as for the development of prevention strategies that may focus
on modifiable mediators when risk factors are non-modifiable.
The presence of any of these mediators needs to be explored in
depressed subjects, especially when there are known childhood
adverse experiences. Alternatively, as “time does not heal all
wounds” (51), it is of great importance from a public health
standpoint not only to prevent childhood adversity but also to
intervene once it occurs in order to avoid long-lasting negative
mental health effects.
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Suicide is a serious public health issue worldwide, yet current clinical methods for

assessing a person’s risk of taking their own life remain unreliable and new methods

for assessing suicide risk are being explored. The widespread adoption of electronic

health records (EHRs) has opened up new possibilities for epidemiological studies

of suicide and related behaviour amongst those receiving healthcare. These types of

records capture valuable information entered by healthcare practitioners at the point of

care. However, much recent work has relied heavily on the structured data of EHRs,

whilst much of the important information about a patient’s care pathway is recorded

in the unstructured text of clinical notes. Accessing and structuring text data for use

in clinical research, and particularly for suicide and self-harm research, is a significant

challenge that is increasingly being addressed using methods from the fields of natural

language processing (NLP) and machine learning (ML). In this review, we provide an

overview of the range of suicide-related studies that have been carried out using the

Clinical Records Interactive Search (CRIS): a database for epidemiological and clinical

research that contains de-identified EHRs from the South London and Maudsley NHS

Foundation Trust. We highlight the variety of clinical research questions, cohorts and

techniques that have been explored for suicide and related behaviour research using

CRIS, including the development of NLP and ML approaches. We demonstrate how

EHR data provides comprehensive material to study prevalence of suicide and self-harm

in clinical populations. Structured data alone is insufficient and NLP methods are needed

to more accurately identify relevant information from EHR data. We also show how the

text in clinical notes provide signals for ML approaches to suicide risk assessment. We

envision increased progress in the decades to come, particularly in externally validating

findings across multiple sites and countries, both in terms of clinical evidence and in

terms of NLP and machine learning method transferability.

Keywords: electronic health records, natural language processing, machine learning, suicide attempted, suicide

completed, self-injurious behaviour
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INTRODUCTION

Suicidality Research Prior to CRIS
Prior to the introduction of electronic health records (EHRs), the
study of suicidality in Camberwell, the southeast London
catchment area served by King’s College Hospital, was
undertaken by paper case note review, for example of all
referrals to a self-harm team over a 6 month period (1). Data
was painstakingly extracted and checked from each consecutive
referral to ensure they fitted written criteria and in the Neeleman
et al. (1) study a single research question about ethnic differences
was posed.

Later, when Dutta et al. (2–4) were trying to determine the
epidemiology of completed suicides in a clinically representative
cohort of patients experiencing their first episode of psychosis
over a 40-year inception period, it was imperative that diagnostic
consistency was stringent. They achieved this by amalgamating
the Camberwell Cumulative Psychiatric Case Register for the
period between January 1, 1965, and December 31, 1983 (5), and
then for the period between January 1, 1984, and December 31,
2004, using the basic hospital computer records held at the time
with structured fields, to generate a list of all patients admitted
with any possible psychotic illness (according to ICD-9 and ICD-
10 codes). They then used the information gleaned from reading
through the paper case records of all these patients, including
medical, nursing, social work, and occupational therapy notes,
together with all correspondence relating to the year after
each patient’s first presentation to complete the Operational
Checklist for Psychotic Disorders (OPCRIT) (6). This is a well-
validated symptom checklist which enabled operational research
diagnostic criteria (RDC) (7) computer diagnoses to be made
using the OPRCIT program.

This methodology meant inclusion in the cohort was clearly
and consistently defined, and the outcome of deaths by suicide
and open verdicts up until March 31, 2007 according to the
International Classification of Diseases (ICD) was identified by
a direct case-tracing procedure with the Office for National
Statistics (ONS) for England and Wales and the General Register
Office (GRO) for Scotland. This enabled the study of early
risk factors for suicide in the cohort (3) and also studies of
both unnatural and natural causes of mortality in first episode
psychosis patients (4).

OPCRIT+ (a redesigned version of OPCRIT for use in clinical
settings with an expanded number of objectively rated items)
facilitated access to structured symptom information entered by
clinicians to generate diagnoses including “suicidal ideation” but
not self-harm (8), limiting its application for the study of self-
harm and suicidal behaviour. However, another more cogent
reason for it not being as useful as hoped was “clinicians may
feel that these documents are overly prescriptive and restrict
their clinical freedom.” There was “disgruntlement amongst the
clinicians using the form; extra time on ‘paperwork’ is rarely
popular” (9) and the OPCRIT+ remains a research tool to obtain
“gold standard” research diagnoses, e.g., (10).

Why EHRs and CRIS?
The widespread adoption of EHRs has meant that large-scale
clinical data are now available for clinical research, although

researchers have to contend with the large volume, complexity
and heterogeneity of these “big data” resources. Typical EHR
systems store patient data in both structured fields and as
unstructured text (as well as other media types, such as medical
images). Structured data fields, such as drop-down menus,
forms and checkboxes, tend to be made available to clinical
practitioners as a means to directly encode patient diagnoses,
assessment results, etc. in a predetermined format. However,
rates of completion can vary. Unstructured text entry allows for
more nuanced documentation, providing context to assessments,
patient status, and other information pertinent to the clinical
interaction. The availability of these electronic health data has
greatly facilitated mental health research. Investigators can now
use EHRs to gather data about clinical populations, identify
participants for clinical trials, carry out retrospective case-control
studies, develop and trial predictive models, and guide the
implementation of evidence-based practices (11, 12).

In 2008, the South London and Maudsley National Health
Service (NHS) Foundation Trust Biomedical Research Center
(SLaM BRC) developed the Clinical Record Interactive Search
(CRIS) application. Since 2008, CRIS became an extensive UK-
based repository of anonymised, structured and free-text data
derived from the EHR system used by SLaM [See (13) for further
details]. Under a strict governance model, CRIS has provided
secure access to the de-identified records of all those patients
in contact with SLaM services. SLaM provides comprehensive
mental health services to an ethnically and socioeconomically
diverse population of over 1.2 million residents of all ages,
covering four inner city and suburban London boroughs
— Croydon, Lambeth, Lewisham and Southwark. SLaM also
provides highly specialist services which treat patients from
across the UK. SLaMCRIS has been the UK exemplar for all NHS
Mental Health Trusts, providing an approach for transforming
the electronic health record into a data asset and research tool.
The SLaM based CRIS system has been replicated in 12 NHS
Trusts across the UK1 capturing over 2.6 million patients.

CRIS provides unprecedented information on mental
disorders and outcomes in routine clinical care at scale,
particularly through enhancements from the use of natural
language processing (NLP) to extract previously inaccessible
information, ranging from patients’ cognitive function, smoking
status and education, to antipsychotic medication profiles and
substance misuse (14), as well as linkages to external data
sources such as national mortality data from the ONS (15),
education data (National Pupil Database) (16), and Hospital
Episode Statistics (HES) (17). CRIS has also allowed smaller-
scale linkages, such as SHIELD, a service improvement project
investigating self-harm at the emergency departments of two
major London hospitals (18).

The availability of this type of large-scale data heralds
the prospect of using statistical and data science approaches
to analyse larger cohorts and better understand how these
behaviours manifest in healthcare settings (19). However, using
these data also presents major challenges, as much of the key
clinical information, including suicidal behaviour, is recorded as
unstructured clinical case notes and correspondence (20–22).

1See https://crisnetwork.co/uk-cris-programme
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Over the last 10 years, researchers have used CRIS to
conduct a number of epidemiological studies to examine
suicidal behaviours across a range of mental health conditions
(e.g., autism, psychotic disorders), and demographic groups
(e.g., adults, children and adolescents, pregnant women).
Methodologies have evolved, improving the accuracy of
identifying suicidality-related constructs and predictive models
of suicide risk. In the following sections, we review the evidence
generated from CRIS on suicidal behaviours, the NLP methods
used, and the value of the resulting cohorts and datasets created.

IDENTIFICATION AND PREVALENCE

ESTIMATES OF SUICIDALITY IN CRIS

CLINICAL POPULATIONS

Suicide-related behaviour is the manifestation of a complex set of
phenomena that depend on many contextual factors which can
change quickly from 1 day to another. Completed suicide remains
relatively rare, meaning that tools to assess suicide risk must have
a high predictive validity to be of use in a clinical setting (23).
Accurate identification of suicide-related behaviour is, therefore,
both highly challenging and of prime importance in determining
prevalence of suicidal behaviour in clinical populations, and
for the development of risk models. While the earliest studies
on suicide and related behaviour in CRIS relied on structured
fields and mortality data linkages to identify cohorts, increasing
efforts have focussed on using NLP to identify suicidality-
related concepts in the high volume of unstructured clinical
text held in the database. The task of automatically identifying
mentions of suicidal behaviour in clinical notes is complicated
by the necessity to distinguish actual events relating to the
patient from negated mentions, behaviour reported as family
history, or those that are recorded with a degree of uncertainty
(24). Furthermore, given the inherent variation across clinical
populations, which is reflected in the language used in clinical
reporting, NLP tools developed for one clinical subpopulation,
such as working age adults, may not be reliably transferable to
another group, such as school age children, without adaptation.
NLP systems used to identify suicide-related constructs in clinical
notes must, therefore, be developed for and validated within each
target population.

A wide range of known risk and contributory factors are
associated with suicide, with symptoms of mental illness being
recognisable in more than 85% of people who die by suicide,
according to psychological autopsy interviews with family,
friends and medical professionals (25, 26). Over the last 10
years, research using CRIS has been conducted to examine the
associations of self-harm, suicidality and death by suicide with
mental health conditions and a broad range of situational factors,
from homelessness to drug misuse to limited service continuity
(27–29). As we describe in our summary below, initial studies
on suicide and related behaviour in CRIS used structured fields
held within standard assessment forms or diagnostic codes.
Progressively, researchers began to make use of CRIS’s free-
text fields and search functionalities, while more recently, NLP

techniques have been employed to extract and structure suicide-
related information from within the case notes. The principal
characteristics of the clinical cohorts mentioned in this review are
summarised in Table 1.

Using Structured Data
Suicidality Outcome Data
The Health of the Nation Outcome Scales (HoNOS) were
introduced in 1996, to measure the health and social functioning
of people with mental illness. Within SLaM, as with most UK
mental health trusts, clinicians are expected to complete HoNOS
for all patients receiving care. The non-accidental self-injury item
on the HoNOS score has been shown to be the only individual
item associated with higher mental health service costs (37).
It has been used in a number of studies in CRIS to assess
both the direct and indirect impact of self-harm. The individual
non-accidental self-injury HoNOS item has been included as a
covariate in a number of analyses of adverse outcomes within
CRIS. These include homelessness and length of hospital stay
for psychiatric inpatients (27), functional status and mortality
in serious mental illness (38), facilitated discharge and bed
days (39), and the effects of clozapine on premature mortality
(15). When assessing self-harm as a potential risk factor for
mortality among patients with personality disorder, the HoNOS
item was again used in isolation as a marker of self-harm risk
(40). Despite the provision of optional structured questionnaires
on CRIS, such as the Patient Health Questionnaire-9 (PHQ-
9) (whose final item enquires about thoughts of self-harm and
suicide) and the Beck Scale for Suicide Ideation (BSS), very few
are completed in general clinical work where free-text input
is favoured by clinicians, making them of limited value for
studies of real-world clinical cohorts. Conversely local NHS Trust
requirements to complete structured suicide risk assessments
for all patients means this data is better recorded and has
been studied.

Suicide Risk Assessment Data
Structured suicide and violence risk assessments in mental health
services has been shown to have low predictive accuracy for all-
cause mortality (30), however these assessments have continued
to be used in clinical practice. Lopez-Morinigo et al. examined
the use of risk assessment proforma for their investigation into
suicide completion in secondary mental health care. The risk
proforma, which clinicians were expected to use at that time
according to local clinical policy, consisted of present/absent
tick boxes for factors including suicidal history, suicidal ideation
and alcohol misuse. They found that patients with a diagnosis
other than schizophrenia spectrum disorder who had died by
suicide, were much less likely than patients with schizophrenia
to either have had a full risk assessment or a complete HoNOS
even though they showed increased frequency and greater
predictability in key suicide risk assessment factors: suicidal
ideation, hopelessness, impulsivity and significant loss (29). In
their later study, they found structured risk assessment relating
to suicide in schizophrenia spectrum disorders to be of little
use in predicting completed suicide, with risk assessments fully
completed in only 43.6% of patients who had died by suicide
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TABLE 1 | Summarised characteristics of clinical cohorts created using CRIS for the study of suicide and related behaviour.

Study Clinical group Population size Number of events Age Date range Method to identify suicide

and related behaviour

Polling et al. (18) Adults attending ED 7,444 10,688 ED

attendances

N/A 01/04/2009–31/12/2011 ICD-10 codes X60-X84,

presence of keywords related to

self-harm, suicide attempts and

suicidality

Bogdanowicz et al. (28) Patients with opioid

use disorder

5,335 N/A 15–73 years

Mean (SD) = 37.6

(9.07) years

01/04/2008–31/03/2014 ICD-10 codes X409-X450,

Y120, Y125, F119
†

Lopez-Morinigo et al.

(30)

Patients with

schizophrenia

spectrum disorder

426 (71 cases,

355 controls)

N/A Mean (SD) = 44.9

(18.0) years

01/01/2007–31/12/2013 ICD-10 codes X64, X70, X71,

X78, X80, X81, X84, Y10-34

Lopez-Morinigo et al.

(31)

Patients accessing

secondary mental

healthcare

13,758 N/A Mean (SD) = 41.3

(12.2) for suicide, 40.6

(11.5) for no suicide

01/01/2007–01/04/2015 ICD-10 codes X64, X70, X71,

X78, X80, X81, X84, Y10-34

Roberts et al. (32) Individuals with

chronic fatigue

syndrome

2,147 N/A Mean = 39.1 years 01/01/2007–31/12/2013 ICD-10 codes X60-X84

Taylor et al. (33) Perinatal women with

SMI

420 N/A Mean (SD) = 31.9

(6.2) years

01/01/2007–31/12/2011 Presence of keywords [from

(18)] related to self-harm,

suicide attempts and suicidality

Downs et al. (34) Children and

adolescents with

ASD

1,906 N/A 14–18 years 01/01/2008–31/12/2013 NLP, manual classification of

suicidality-related expressions

Velupillai et al. (35) Adolescents

attending CAMHS

23,455 N/A 11–17 years 01/04/2009–31/03/2016 Manual annotation of

suicidality-related expressions,

NLP

Bittar et al. (36) Patients accessing

secondary mental

healthcare

17,640 (2,913

cases, 14,727

controls)

21,175 admissions

(4,235, cases,

16,940 controls)

Mean (SD) = 33.7

(15.6) years

02/04/2006–31/03/2017 X6*, X7*, X80-4*, Y1*, Y2*,

Y30-4*, Y87*

†
Due to indeterminacy of intent, suicide by overdose and fatal drug poisonings are grouped together. *indicates all codes that begin with the given sequence.

(30). Subsequent work revealed a limited role for structured
risk assessment, especially in its usefulness in revealing more
nuanced factors relevant to suicide risk such as “mental pain”
(31). They suggest that research should “switch the focus from
long-term risk factors to short-term risk algorithms, which are
more relevant to the clinician.”

Suicide Mortality Data
Research into mortality, including death by suicide, has typically
utilised ICD-10 diagnostic codes (which must be completed
as part of clinical assessment), linked with outcome data
from the Office for National Statistics, ONS (15, 41). In a
retrospective cohort study, Roberts et al. (32) used CRIS to
investigate the mortality of individuals in secondary and tertiary
care who had been diagnosed with chronic fatigue syndrome
(CFS). Although all-cause mortality for people with CFS was
not significantly different to that of the general population,
there was a significantly elevated risk of completed suicide.
CRIS has also been used to conduct a number of pharmaco-
epidemiological studies, for example [Hayes et al. (15)] examined
the risk or potential risk mitigation of psychopharmacological
interventions on death by suicide in patients with serious mental
illness (including schizophrenia, schizoaffective and bipolar
disorders). Findings of this study demonstrated treatment with

the medication clozapine was associated with a reduction in
risk of death by unnatural causes, including suicide, as well as
natural causes.

Using Unstructured Data
Free-Text Keywords to Study Self-Harm

Presentations to Emergency Departments
Polling et al. (18) used external data linkages in combination
with CRIS data (including keywords recorded in free-text
fields) to create a novel dataset for the study of self-harm,
which is strongly associated with mental health disorders,
and is the strongest single risk factor for future suicide. In
England, population-level assessment of self-harm is recorded
in the Hospital Episode Statistics (HES) database. However,
many emergency department attendances, namely those that
do not lead to a hospital admission, still go unrecorded in
HES, and completion of the reason for presentation is low,
thus limiting the value of this data source for studies of self-
harm presentations. Polling et al. addressed these shortcomings
by combining routinely collected data from electronic health
records in CRIS and HES. They validated their data against
another dataset curated through manual review of emergency
department notes and audit forms, also compiling a list of self-
harm search terms.
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Free-Text Keywords to Study Perinatal Self-Harm in

Women With Psychiatric Disorders
Using the self-harm-related terms identified by Polling et al.
(18) and Taylor et al. (33) investigated the prevalence and
risk factors of self-harm and suicide ideation in women with
psychotic disorders and bipolar disorder during pregnancy. They
identified a cohort of 420 patients by performing a free-text
search of CRIS records for both suicidal ideation and self-
harm. The perinatal period is generally associated with lower
risk of both suicide and self-harm in the general population,
however, women diagnosed with severe postpartum psychiatric
disorders are up to 70 times more at risk of suicide. In
Taylor et al.’s cohort, 24.3% of women had a report of suicidal
ideation and 7.9% had a recorded self-harm event during their
index pregnancy.

Free-Text Keywords to Study Self-Harm and Human

Trafficking
In a further study using the free-text search capabilities of CRIS,
Borschmann et al. (42) carried out an analysis of self-harm
among victims of human trafficking. They identified patients
for their cohort by searching the CRIS free-text notes for terms
indicating possible trafficking (e.g., “victim of trafficking,” “sex
trafficking,” “trafficked”). In the same way, documents were
screened for mentions of self-harm behaviour using a list of
terms including “self-harm,” “DSH,” “burn∗” and “electrocut∗.”
They found that 33% of all trafficked patients had engaged
in self-harm prior to care, while 25% did so during care.
After self-harming, trafficked patients were subsequently more
likely to be admitted to a ward than those who had not
been victims of human trafficking. After self-harming, trafficked
patients were more likely than non-trafficked patients to be
admitted as a psychiatric inpatient, but less likely to attend an
emergency department.

Using Natural Language Processing (NLP)
The first approaches that were developed to process CRIS data
were pattern matching approaches to identify certain pieces of
information (e.g., medication, smoking status, substance misuse)
using the GATE framework (43). In many cases, the information
of interest is a particular clinical construct (e.g., hallucinations,
echolalia) or a specific diagnosis. A bespoke application, called
TextHunter (14), was developed for these types of constructs.
TextHunter is a software application that requires a set
of manually pre-annotated examples to train a supervised
machine learning classifier (Support Vector Machine). These
NLP applications identify and classify the relevant constructs
and produce structured variables indicating their presence or
absence within the texts. These structured variables are stored
in table columns in the CRIS database. Researchers may access
these variables (along with the “standard” structured fields –
e.g., diagnosis codes, demographic information, dates – from
the EHR) through the SQL interface of the CRIS database
to identify cohorts of patients for epidemiological studies and
clinical research. Several studies cited herein have made use of
these structured variables (28, 32, 36).

In addition to these “integrated” NLP applications, clinicians
have worked alongside NLP researchers to develop custom
NLP tools to identify suicide-related constructs in specific
population samples within CRIS. As we have seen, the focus
of most work has been the epidemiology and prevalence of
suicidal behaviour, with NLP tools that use both rule-based
(35, 44) and machine learning paradigms (45), including neural
network architectures (46). Most recently, efforts have also been
made to model dynamic suicide risk using supervised machine
learning (36).

Study of Mortality in Opioid Use Disorder Patients

Using NLP to Identify Cohorts
Using data from CRIS with an external linkage to ONS mortality
data, Bogdanowicz et al. (28) investigated the effectiveness
of addiction-specific clinical risk assessments for identifying
groups with high mortality in opioid use disorder (OUD).
Patients with a diagnosis of OUD were identified by ICD-10
code F11. ICD-10 diagnosis was supplemented with structured
output of one of the CRIS NLP tools that identifies diagnoses
in unstructured clinical notes. Overdose (both accidental and
intentional) was the most common cause of death and clinically
assessed suicidality was found to be significantly associated with
increased overdose mortality.

NLP to Identify Suicide-Related Behaviour
Today, with the increasing body of research on suicide and
related behaviour in CRIS, and a diversity of clinical population
groups under study, has come a need to develop more
targeted methods of accessing the suicide-related data within
the unstructured clinical narratives. NLP systems designed for
this task need to identify the different types of suicide-related
behaviour (suicide attempt, suicidal ideation, self-harm, etc.)
and account for the linguistic variation that indicates whether
a mention is attested, negated or uncertain, is relevant to the
patient, or a familymember, and so on. These considerations have
spurred on the recent development of bespoke NLP tools. For
example, Gkotsis et al. (44) developed an NLP system specifically
designed to detect whether a suicide-related concept is negated
or not. This system was developed and evaluated on a random
sample of clinical notes from CRIS. In a more recent study,
Fernandes et al. (45) developed two NLP approaches to detect
relevant mentions of suicidal ideation and another to identify
recorded suicide attempts.

NLP Features to Identify Key Suicide Risk Periods
Identifying periods during which a patient is at elevated risk of
making a suicide attempt is key to enabling timely intervention.
However, information available to clinicians concerning the
rapidly changing dynamic factors leading up to a suicide attempt
has been limited. Bittar et al. (36) explored whether it is
possible to use EHRs to automatically predict suicide attempts
in a broad clinical population (across all age groups) using
only data from a relatively short period of 30 days leading
up to an event. This work was based on the hypothesis that
periods prior to a suicide attempt are a time of acute crisis
that is reflected, explicitly or implicitly, in clinician records,
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making these periods distinguishable from periods not preceding
an attempted suicide. Combining all three features of (1)
structured data from EHRs, (2) structured values extracted
by NLP software, and (3) vectorised bag-of-words of all
documents provided the best model to classify or distinguish
between “document windows” prior to a suicide attempt or
not. Thus, the features were found to be complementary in
this study.

NLP to Study Suicidal Behaviour in Children and

Adolescents
The risk and conceptualisation of suicidal behaviour for
children and adolescents can be different to adults (47).
Downs et al. (34) conclude that the clinician notes on suicidal
risk in children and adolescents are different to an adult
review. For example, clinicians may have a greater reliance
on third person report, where caregivers voice concerns
regarding the young person’s suicidality. It is also possible
that suicidality is “discovered” rather than being the presenting
complaint, hence changing the emphasis and position of
suicide-related text/progress notes within the young person’s
clinical record.

Adolescence is associated with a high risk of suicide
and self-harm compared to most other age groups, but few
studies have examined the prevalence of suicidal behaviour
in large adolescent patient cohorts. Downs et al. (34) first
used CRIS to explore suicidality in young people but focussed
on a population with autism spectrum disorders (ASD), who
have shown much greater risk of suicidal behaviours than
neurotypically developing children. A cohort of young people
diagnosed with ASD were identified and NLP techniques
were used to identify suicidal behaviour from the clinical
notes in CRIS. Their corresponding free-text notes (progress
reports, medical correspondence, risk assessments, etc.) were
manually annotated for mentions of suicidality by clinical
researchers. A prevalence analysis of suicidality in a sample
of the data showed that only 3% of all documents mentioned
suicide-related information.

Using a subset of this cohort, Holden et al. (48) used a
historical cohort design and applied NLP approaches to extract
information on victimisation by bullying and suicidal behaviour.
They found those young people with ASD who were bullied were
nearly twice as likely to report later suicidal ideation. The dataset
created by Downs et al. has also recently proven useful to train
machine learning models for use in suicide research. Song et al.
(46) used a revised version of the data to develop a deep neural
network classifier that identifies sentences containing positive
mentions of suicidality while taking into account the contextual
information in surrounding sentences. This type of approach
provides an alternative to modelling suicide-related information
from text that better takes into account the narrative discourse in
the clinical documentation.

Velupillai et al. (19) developed and validated a method for
identifying suicidality across a more heterogenous clinical
adolescent population in EHRs using NLP, expanding
the population beyond ASD. They examined 1,601,422
documents from 23,455 young people and developed a

method to accurately identify suicidal behaviour information
in a very broad clinical population. The resulting dataset
and NLP approaches used, provide a powerful example of
how NLP approaches can be used to rapidly examine the
prevalence of suicidal behaviour in very large adolescent
clinical populations.

NLP to Study Depression and Suicidality in Older

Adults
Free-text mentions of depressive symptoms were used as
outcome measures in the assessment of later-life depression
in people from ethnic minorities by Mansour et al. (49).
This study used NLP tools designed to detect depressive
symptoms recorded in unstructured texts in CRIS, including
the identification of mentions of suicidal ideation. These
depressive symptom NLP tools, developed to account for
the presence of contextual markers such as negation and
irrelevant concepts, were also used by Cai et al. (50) in their
investigation into predictors of mortality in people with late
life depression.

THE NEXT TEN YEARS?

Although EHR data are not created for research purposes, they
provide a rich resource for large-scale retrospective research,
allowing identification of diverse and comprehensive clinical
study samples. One of the main challenges in suicide research is
obtaining sufficiently large study samples to study an outcome
with a high enough base rate for predictive modelling to have
a meaningful positive predictive value. The low base rate of
completed suicide limits the predictive value of any model,
whether established statistical techniques or machine learning
(51), but related behaviours, such as suicidal ideation, intention,
planning and self-harm can be studied. Over the past 10 years,
CRIS has provided an unprecedented resource for studying
suicide and related behaviour in a UK clinical population to an
extent that would not have been possible before the introduction
of EHRs. The development and implementation of this type
of resource is an incredibly valuable investment, which should
be encouraged.

One avenue of research being pursued in CRIS is comparison
of suicide-related phenomenon over a span of time, within
the same hospital trust culture, but where mandatory changes
have occurred with regards to how assessments are made
and recorded. The focus on a single mental health trust
for a review opens the opportunity for a different set of
more detailed analyses than a review that covers multiple
sites (52).

Furthermore, EHRs reflect real-world clinical practice. This
means that the context of how, for example, structured risk
assessment tools and other schedules, like HoNOS, are used
in daily clinical work needs to be well understood when
including them as variables in clinical research studies. Most
of the relevant information is found in the free text, and
appropriate NLP solutions are key components for enabling
risk modelling.
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Looking to the future, replication studies of work based on
SLaM CRIS, including the developed NLP applications, across
other EHR systems and in other clinical catchment areas would
provide insights into the generalisability of these particular
models to new clinical settings. However, the portability of these
NLP applications needs further scrutiny. The studies in this
review all have developed their methodologies from the same
CRIS system; clinical text may have higher internal homogeneity
(e.g., in terminology) with respect to other CRIS systems
based in other health districts. Testing the generalisability of
the NLP tools described in this review across other health
organisations is essential and has only just begun. As described
earlier, CRIS has also been implemented in other sites across
the UK. On example is the Camden & Islington Research
Database (53), which has proved a useful starting point for
comparison with SLaM CRIS as the data reflects a similar
healthcare organisation with socio-demographic and geographic
similarities, i.e., represents a comparable, but not identical,
urban population.

Other studies using EHR data for suicide-related research
range from those that use rule-based approaches to e.g., estimate
the use of diagnostic codes vs. information recorded in free
text broadly in EHR data (21) or to monitor suicidal patients
in primary care (20), to studies using more advanced ML
and NLP approaches for e.g., psychiatric readmission risk
prediction using inpatient psychiatric discharge summaries
where suicidality could be an important risk factor (54), for
automated epidemiological surveillance of suicide attempts in
emergency departments in France (22), or for estimating risk of
death by suicide after discharge (55). Findings from these studies
are, however, currently difficult to compare, as the underlying
populations, healthcare settings, EHR systems, and data-driven
approaches differ.

Furthermore, given the inherent variation across clinical
populations, which is reflected in the language used in clinical
reporting, NLP tools developed for one clinical subpopulation,
such as working age adults, may not be reliably transferable to
another group, such as school age children, without adaptation.
NLP systems used to identify suicide-related constructs in clinical
notes must, therefore, be developed for and validated within each
target population. The same principle applies for the application
of NLP tools across institutions and EHR systems. The studies in
this review all use data from the same system, CRIS, for which
language is likely to show a certain level of internal homogeneity
(e.g., in terminology) with respect to other systems. Testing the
generalisability of the NLP tools described below in this review
has only just started.

When also including free text and NLP models, as mentioned
above, the extent to which internal homogeneity (e.g., in
terminology) impacts results across different institutions and
clinical settings, is an area well worth further studies to further
advance this field and provide evidence about the broader
generalisability of findings. The culture, incentives, and structure
of clinical systems outside of the UK may induce further
differences between the signals of NLP systems for detecting
discussion of suicide. Collaborative efforts are currently being
made to compare methodologies and NLP tools across healthcare

institutions not just within the UK, but also with collaborators
in the USA. We envision advances in ML and NLP methods,
standards for interoperability, and infrastructures to enable such
comparisons in the future.

Furthermore, advances in computational analysis of
EHR data, e.g., machine learning in combination with
NLP, will continue to develop, and provide novel solutions
to suicide research (56). With the existing CRIS subsets,
clinical cohorts, and NLP approaches developed for the
studies described in this review, benchmarks have been
created that allow for appropriate comparisons between
different methodologies.

Going beyond identification or prediction of those at risk,
analysis of continuously collected data, and integration of EHR
data with smartphone, wearable device and even social media
data could allow collection of data across different time periods,
not just at the time of clinical interactions, thus helping to
understand suicidal crises and enabling delivery of targeted
suicide prevention interventions (57).

SUMMARY AND CONCLUSION

In this review of a decade of research into suicide and related
behaviour using CRIS we have summarised the evolution of
different methods employed to identify suicide and related
behaviour, including linkages to mortality data, structured ICD-
10 codes, manual review of clinical notes, keyword searching in
free text and relevant mentions identified using NLP techniques.
Cohorts under study have varied in size from several hundred
to tens of thousands of patients and have covered adult, elderly
as well as child and adolescent patients. A range of clinical
disorders have been described from the perspective of suicide and
related behaviours, including pregnancy, severe mental illness
and self-harm, opioid use disorder patients, chronic fatigue
syndrome and autism spectrum disorders. Finally, some studies
have identified and investigated specific clinical events, such as
emergency department attendances or hospital admissions.

In conclusion, the breadth and depth of the research and
findings of understanding suicide and related behaviour from
this past decade using CRIS have accelerated the field in ways
unthinkable prior to the availability of EHR data. These studies
not only add to the clinical evidence base, but also reflect an
important evolution of data-driven method applicability and
development that is central to advancing this field further. We
envision increased progress in the decades to come, particularly
in externally validating findings across multiple sites and
countries, both in terms of clinical evidence and in terms of NLP
and machine learning method transferability.
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In recent years, suicidal behaviors have shown substantial increase worldwide. This trend

is also prominent in Israel and has led to a dramatic increase in mental health treatment

demand resulting in long wait times and low treatment acceptance rate. To address

the critical need in crisis intervention for children and adolescents at suicidal risk we

developed an ultra-brief acute crisis intervention, based on Interpersonal Psychotherapy

(IPT). IPT is an evidence-based intervention for various psychopathologies among

different age groups. The current adaptation of IPT-A is comprised of five weekly sessions,

followed by monthly follow-up caring email contacts to the patients and their parents,

over a period of 3 months. This paper aims to review the theoretical foundation of this

intervention, describe the research design, and present preliminary results of a pilot study.

Preliminary Results from our samples of 26 adolescents indicate meaningful trends for

both the suicidal ideation (SIQ) and depression (MFQ) outcome measures. Significant

interaction was found concerning suicidal ideation but not for depression. Main limitations

include small sample size and stratified controls. The treatment appears to be safe,

feasible and acceptable and initial results show promising trends to support further study

of the approach.

Keywords: suicide attemps, crisis intervention, depression, adolescents, suicide behavior, IPT

INTRODUCTION

Suicidal ideation and behavior are major public health concerns. Data in recent years indicates
an alarming increase in the prevalence of suicide attempts, particularly among adolescents (1).
Although only a small proportion of suicide attempts are fatal, every attempt is fraught with
a potential death and long-term physical and psychological effects (2). Suicidal ideation and
non-suicidal self-injurious (NSSI) behaviors have been identified as precursors for suicide attempts
as well as potent risk factors for eventual death. Despite the unequivocal need for immediate and
focused interventions for teens presenting with suicidal ideation, NSSI, and suicidal behavior, to
our knowledge, there are few evidence-based, suicide specific, interventions for these at-risk youth.
Dialectical Behavioral Therapy for Adolescents (DBT-A) for example has good evidence-base and
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dissemination (3–5). Other evidenced based psychotherapies
include Cognitive Behavioral Therapy (CBT) (6), Mentalization
Based Therapy (MBT) (7) and Attachment – Based Family
Therapy (ABFT) (8).

In recent years these non-fatal suicidal behaviors have shown
substantial increase despite trends in the Western world for a
reduction in actual suicide rates. This is apart from the US
where adolescent suicide rates have climbed probably due to the
epidemic in opioid abuse (9). This increase in non-fatal suicide
behavior has been seen in Israel as well (10).

The rate of presentations to the pediatric emergency room
(ER) at Schneider Children’s Medical Center (SCMC) for suicidal
behavior (i.e., sever ideation, suicide attempts, NSSI) increased
in recent years and now stands at about 400 cases per year. This
increase in pediatric admissions to the ER has led to an overload
on outpatient services for our adolescent depression and suicidal
behavior clinic.

These circumstances, have led to a long average wait time (at
least 1 year) and, low treatment acceptance rate (<10%), which
is clinically unreasonable when it comes to children and youth
suffering from severe depression and suicidal risk. In order to
meet these needs and deal with this public health crisis, we have
developed an ultra-brief acute crisis intervention consisting of
five sessions which we are currently evaluating in an ongoing
study. This paper aims to present the theoretical basis of this
ultra-brief intervention, describe the research design, and present
some preliminary results from a pilot study.

The intervention developed is based on Interpersonal
Psychotherapy (IPT) and on a comparable short-term
intervention for suicidal adults (11).

The selection of IPT is based on the many studies linking
between interpersonal problems and suicide risk (12). Those at
risk for suicide suffer from significant interpersonal challenges
(13). Insecure attachment has specifically been found to be a risk
factor for suicide in adolescents (14). Moreover, problems with
sharing feelings with others have been found to be an important
risk factor for severe suicide attempts, above and beyond the
contribution of depression and hopelessness (15, 16).

IPT is a commonly used and evidence-based treatment for
depression among adults (17, 18) and adolescents [IPT-A, (19,
20)] as well as for several other disorders such as anxiety (21) and
eating disorders (22). It has been shown to be effective in reducing
symptoms of depression and in improving overall performance
and social functioning of patients (23, 24).

IPT-A, is an adaptation of the IPT protocol specifically
tailored for depressed adolescents (19). It is a time-limited
evidence-based psychotherapy that addresses the link between
depressed mood and current interpersonal problems. The
goal of IPT-A is to reduce depressive symptoms and improve
interpersonal functioning by identifying an interpersonal
problem area of focus and by developing communication and
problem-solving strategies for dealing with the interpersonal
problems (19). Mufson et al. (25) presented preliminary
outcomes of a small sample of IPT-A for depressed youth
engaging in suicidal behavior (IPT-A-SP). The results indicated
that IPT-A is a feasible treatment for adolescents at risk for
suicide. Graham et al. (26) are in the process of publishing their

work on an adaptation of the IPT protocol for suicidal adults as
a part of their crisis intervention treatment (IPT-AC). To our
knowledge, no other IPT-based adaptation suitable for suicidal
youth is available or has been empirically examined.

Short Term Intervention in Suicidal Adults
Studies carried out among adults have shown that brief and
focused therapy can be effective for patients at high risk of
suicide. For example, Gysin-Maillart et al. (11) compared two
groups of adults presenting to the ER following a suicide
attempt. Both groups received treatment as usual (TAU), which
included inpatient, day patient, and individual outpatient care
as considered necessary by the clinicians in charge of patient
management. The research group received, in addition to TAU,
three 60–90-min therapy sessions that were focused on the
suicide attempt. This group of patients also received personal
letters from the clinic every 3–6 months for a period of 24
months. The results showed a significant decrease in suicide
attempts within the research condition in comparison to the
control group.

Another study followed 843 adults who were hospitalized
due to depression or suicidal risk in a psychiatric ward in San
Francisco and refused further treatment upon their release. The
study was conducted over the course of 5 years, comparing two
groups of participants; The experimental group, which received
personal postcards 4 times per year for the duration of the study,
and the control group which received no further contact. A
follow-up procedure identified patients who died during the 5-
year contact period. Suicide rates in the contact (experimental)
and no-contact groups were compared. The 5-year-follow-up
revealed lower suicide rates within the contact group compared
to the control group (27).

Based on these two lines of studies (IPT-A and short-
term interventions for suicidal adults) we set out to develop
and examine a brief and focused IPT-A based acute crisis
intervention, adapted for suicidal children and adolescents. To
the best of our knowledge, despite the tremendous service gap
and devastating consequences of the global suicide epidemic
among children and adolescents, there is no study which
examines a very short, practical and feasible crisis intervention
for children and adolescents at risk of suicide.

The Intervention
The intervention has two main goals: (1) Immediate

intervention for depression and suicide ideation. We offer
a very short and focused treatment, allowing for immediate
response in cases of suicidal risk. By being ultra-short, the
protocol may be offered to more youth within a significantly
shorter wait time; (2) Building a roadmap for future treatment

after the suicidal risk is reduced. During the intervention, we
build a roadmap for continued patient care in the community.
We try to identify the main difficulties leading to the patient’s
suicidal behavior, and to assist the patient and family in
understanding how these needs can be met.

The intervention is comprised of five weekly sessions followed
by monthly emails to the patients and their parents over a
period of 3 months. The first session is aimed at introducing the
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intervention, assessing depression and suicidal risk and building
a safety plan (28). The safety plan consists of a prioritized
list of coping strategies that the patient can use when suicidal
risk is increased. The second session is focused on reviewing
the patient’s interpersonal relationships (using the closeness
circle and interpersonal inventory) and conceptualizing the
interpersonal problem area (the focus for the intervention).
Sessions 3–4 focus on developing and practicing interpersonal,
emotional and behavioral coping strategies relevant for suicidal
risk. Lastly, in session 5, patient and therapist go over the process
and main issues which were worked on, emphasizing relapse
prevention by going back to the safety plan. First and fifth
sessions always involve the parents. In other sessions, parents
are invited as needed. After completion of the intervention, four
personal emails addressed to the patients and parents are sent by
the clinic. These are sent two, four, eight, and 12 weeks following
the last session. The email messages are based on a template
that includes care contacts, elements of the safety plan and skills
acquired during the intervention, suggestions to parents and
patients and emergency contact information.

Research Design
The goal of the study is to examine the feasibility and effectiveness
of an ultra-brief IPT-A based acute crisis-intervention, as first
aid for suicidal children and adolescents, in an outpatient
setting. The study was approved by IRB committee at Schneider
Children’s Medical Center (SCMC). The study was registered
as clinical trial in the national institution of mental health ref.
no: NCT04404322

METHODS

Participants
All study participants are patients at the SCMC depression and
suicidal behavior clinic, referred due to depressive symptoms
and/or suicidal ideation/behavior. Patients receive routine care
and those who give informed assent and guardian consent
are assessed routinely via a battery of self and parent report
questionnaires. All study participants and their parents signed
informed consent forms.

Since the beginning of the study about 80 children and
adolescents, aged 6–18, have consented to fill study baseline
and follow up assessments. Exclusion criteria include acute
medical condition, intellectual disability, cognitive impairment,
or linguistic limitation. We present here preliminary data of
the first 26 children/adolescents recruited who have completed
2–3 measurement timepoints (Initial evaluation, Pre-treatment,
Post-treatment). The sample included 10 males and 16 females,
between the ages of 9–17 (Mean= 13.44, SD= 2.45).

Procedure
Patients are referred to SCMC depression and suicide clinic
through the ER, outpatient providers or are self-referred. They
undergo an initial evaluation and risk assessment. Following
initial evaluation, each subject is assigned to one of three
study groups, based on clinical considerations. In this stratified
randomization system, the most serious acute cases are generally

TABLE 1 | Measurement timeline for each study group.

Time IPT-A-SCI TAU WL

0 Initial evaluation Initial evaluation Initial evaluation

1 Pre-treatment Pre-treatment –

2 Post-treatment 5-week

assessment

5-week

assessment

3 – Post treatment –

4 3-months follow

up (from the end

of the intervention)

3-months follow

up (from the end

of the intervention)

3-months follow

up (from the end

of last evaluation)

5 6 months follow up 6 months follow up 6 months follow up

6 9 months follow up 9 months follow up 9 months follow up

7 12 months follow

up

12 months follow

up

12 months follow

up

referred to our ultra-short crisis intervention (IPT- A SCI) and
the rest are randomized to either one of the three groups: IPT-
A SCI, Treatment as usual (TAU) and waiting list (WL). All
participants and their parents complete the questionnaires via a
secure electronic interface, with the aid of a trained research assist
ant. Post treatment drop-out rates, thus far, seem low and stand
at about 11% for the IPT-A SCI and at about 16% for patients who
receive TAU.

The IPT-A SCI follows the intervention protocol briefly
presented above, which includes an intensive phase of 5 weekly
50-min sessions and 3 follow up personal emails. Questionnaires
are completed at baseline (initial evaluation), prior to the first
session; at the end of the intensive phase; and 3, 6, 9, and 12
months following the end of the acute intervention. TAU patients
receive an integrative combination of psychodynamic, supportive
and cognitive behavioral therapy, usually lasting between 10 and
30 weeks. TAU participants are assessed at the same time points
with an added measurement at the end of treatment. WL patients
are monitored by a trained clinician during their waiting period
and complete the study questionnaire battery at the parallel time
intervals. Table 1 summarizes the measurement timeline for each
study group.

Instruments
The study included a battery of validated self- and parent-report
questionnaires assessing suicidal ideation [Suicide Ideation
Questionnaire (SIQ) (29)] and behavior [Columbia–Suicide
Severity Rating Scale (C-SSRS) (30)], interpersonal functioning
[Social Adjustment Scale–Self Report (SAS-SR) (31)], depressive
symptoms [Mood and Feeling Questionnaire (MFQ) (32)],
anxiety [The Screen for Child Anxiety Related Emotional
Disorder (SCARED) (33)], attachment patterns [Experiences In
Close Relationships – Revised child version Questionnaire (ECR-
RC) (34)] and self-esteem [Rosenberg Self-esteem Scale (RSE)
(35)]. In this report we will only discuss the SIQ andMFQ, which
are the two primary outcome measures initially identified for the
study. The SIQ consists 15-itemmeasure designed to evaluate the
severity and frequency of suicidal ideation. Scale ranges from 1
(“I never had this thought”) to 7 (“Almost every day”) according
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TABLE 2 | Means and Standard deviations of each group at different times.

Outcome Group T0 T1 T2 Sig

Mean

(SD)

Mean

(SD)

Mean

(SD)

differences

SIQ IPT-A SCI 57.4

(24.7)

29.4

(24.8)

17.6

(18.3)

T0 > T2*

TAU 62.5

(27.8)

37.6

(35.8)

21.5

(34.54)

WL 57.7

(14.98)

– 68.2

(14.24)

T0 < T2*

MFQ IPT-A SCI 83.5

(31.3)

20.3

(17.7)

15.7

(15.08)

T0 > T1**

T0 > T2**

TAU 89.5

(29.43)

28.33

(20.44)

19.33

(21.67)

T0 > T1**

T0 > T2**

WL 76.0

(24.99)

– 15.5

(13.2)

T0 > T2**

*p < 0.05.

**p < 0.001.

to their thoughts in the last month. The MFQ consists of a
series of 13 descriptive phrases regarding how the subject has
been feeling or acting recently, assessing depressive symptoms of
children and youth.

RESULTS

In order to estimate the feasibility of this intervention, analyses
were conducted on the first 26 children/adolescents who
completed between 2 and 3 assessment timepoints. Initial
analysis of group differences at baseline showed no differences
in demographic (age and gender) characteristics or in outcome
measures between the study arms. A repeated measures design
was used to compare three groups of patients who completed
the SIQ and MFQ at initial evaluation (T0), pre-intervention
(T1) and at 5-week assessment (T2). Ten WL patients completed
the initial evaluation and the 5-week follow up assessments,
10 IPT A SCI patients completed initial evaluation, pre-
intervention and post-intervention assessments and 6 TAU
patients completed initial evaluation, pre-intervention and 5-
week follow up assessments.

Results are meaningful for both the SIQ and MFQ outcome
measures. Specifically, a significant interaction was evident for
suicidal ideation (F(4, 46) = 3.34, p < 0.05); it appears that while
WL patients exhibited a slight increase in their suicidal ideation
levels between T0 and T2 (t(9) = −2.75, p < 0.05), suicidal
ideation decreased in the IPT-A SCI and TAU patients, between
both time intervals. Paired comparisons within treatment
condition using Bonferroni adjustment revealed significant
differences between T0 and T2 measurements for the IPT-A SCI
group (p< 0.05) but not for TAU.Means and standard deviations
are presented in Table 2.

For depressive symptoms however, no interaction effect was
evident and all three patient groups exhibited a reduction
across timepoints. Means and standard deviations are presented

in Table 2. Paired comparisons using Bonferroni adjustment
revealed significant differences between T0 and T2 for all patients
(P < 0.001), as well as significant reductions between T0 and T1
for the TAU and IPT-A SCI groups (P < 0.001). Nevertheless,
the slope seems to flatten between T1 and T2, and these very
preliminary results might suggest that the level of depression
may not be specifically affected by the initiation of any of the
interventions. Figures 1, 2 illustrate the above findings.

DISCUSSION

In this brief report, we have described a new adaptation of an
acute ultra-brief crisis intervention for children and adolescents
at suicidal risk, developed in our depression and suicide clinic
at SCMC, and reviewed its theoretical foundations. It seems that
the intervention is feasible and safe. The intervention group was
superior to wait list group in reducing suicide ideation. The
intervention, however, did not differ from the two comparison
groups in reducing symptoms of depression. The difference in
outcomes for the suicide ideation and depression needs further
investigation. We could assume that this is due to the suicide-
specific nature of the intervention protocol we present.

The treatment appeared to be acceptable to subjects and
parents, and, at least in this pilot stage, dropout rates were very
low, which is encouraging, since treatment studies of suicidal
adolescents are notorious for high numbers of dropout (36).

IPT-A is a relevant intervention for at risk youth since it
focuses on the interpersonal aspects which often precipitate acute
suicidal crises. All available interventions [CBT (6) DBT (4)]
include interpersonal aspects but these aspects are not necessarily
the focus of the treatment. ABFT focuses on interpersonal aspects
in a family format (8).

IPT frames therapy around a main interpersonal problem
in the patient’s life, a crisis or relational issue that is
increasing interpersonal stress. According to (37) by mobilizing
and working collaboratively with the patient to resolve
this problem, IPT seeks to activate several interpersonal
change mechanisms. These include: enhancing social support;
decreasing interpersonal stress; facilitating emotional processing;
and improving interpersonal skills.

None of these change mechanisms are unique to IPT, and not
always all factors have the same importance in every treatment.
However, IPT’s uniqueness lies in seeking to activate all of these
in a coherent, plausible therapeutic frame, defined by a current
interpersonal crisis or predicament in the patient’s lifeand in a
time-limited, diagnosis-focused treatment (37).

Until recently, many studies that have examined the efficacy of
IPT-A have generally excluded participants with severe and active
suicidal ideation and attempts despite the possibility that IPT-A
may be beneficial for this population.

We believe that IPT-based intervention can be particularly
suitable for children and adolescents at risk of suicide for a
number of reasons. First, the IPT framework makes it possible to
focus the suicidal ideation or behavior around a specific problem
area or difficulty that especially affects the patient. Second, the
work in the interpersonal context is very suitable for young
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FIGURE 1 | Suicidal ideation by group and measurement.

FIGURE 2 | Depressive symptomology by group and measurement.
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patients at suicide risk. In the intervention this work is reflected
in the construction of a safety plan and in increasing the patient’s
support system. Lastly, the protocol is focused and limited in
time so that it can be adapted relatively easily to the model of
emergency intervention

The intervention presented in the current study is the first
to focus on interpersonal aspects in an ultra-short individual
format. It is not our supposition that this treatment is sufficient
for these adolescents, but it may be a cost-effective “first aid”
intervention, which will help them through an acute crisis as
well as generate hope regarding the prospect of therapy, thereby
getting them to engage in longer term services.

Using this ultra-brief intervention has important public health
implications. Non-fatal adolescent suicidal behavior, in all of
its various forms, has become increasingly common in the last
decades. These high-risk behaviors pose a major public health
problem, imposing unbearable load on emergency rooms and
public psychiatric services. Public mental health services in Israel
struggle to handle the load, cases may be left un-treated for
dangerously long periods of time. Therefore, there is a real
need a for brief forms of crises interventions. Intervention
like IPT-A-SCI may be able to reduce the load on child and
adolescent mental health services and allow larger portions of
at-risk patients to be treated. Unfortunately, we are not able
to show a significant decrease in waiting time for treatment
since the number of referrals is still increasing. However, we
were able to increase the number of children receiving treatment
by a significant number. Before the initiation of the treatment
program we were providing psychotherapy to 30–40 patients per
year, while during the study period we are able to treat 80–100
patients per year – a very significant increase.

Furthermore, provided our future large-scale study’s results
continue the promising trends evident in our pilot analyses, this
protocol can be a basis for other types of crises interventions
in various fields and populations. Likewise, our protocol could

potentially be adapted to other populations at other age groups

or suffering from other psychopathologies. In addition, IPT-A-
SCI could serve as a platform for crises interventions based on
other therapeutic models such as CBT or DBT, whereby a 12–16
session long protocol is condensed into a 5-session “first aid kit,”
maintaining the main therapeutic components and directing the
patient for future care.

This study does have limitations. Firstly, the treatment sample
was relatively small and in addition we only had limited number
of assessments over the treatment period. We also did not have
enough quality control for the individual’s sessions. Finally, due
to the nature of our suicidal adolescents who needed urgent
treatment, we could only use stratified controls and had to give
priority to the more urgent cases.

Despite the many limitations of this preliminary report,
the treatment has proven safe, feasible and acceptable and
initial results show promising trends. We are in the process of
developing a larger, randomized control study, which will include
a larger sample and the other measures included.
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Objective: To determine the risks of suicide attempt (SA) and suicidal drug overdose

(SDO) after head trauma in patients with sleep-disordered breathing (SDB) by using the

National Health Insurance Research Database of Taiwan.

Methods: We analyzed the data of patients aged ≥20 years who were diagnosed

with SDB between 2000 and 2012. We further divided them into two cohorts [with

admission for head injury (SBI) and without (SBN)], and we compared them against

sex-, age-, comorbidity-, and index-date-matched healthy individuals. The adjusted

hazard ratios (aHRs) and 95% confidence intervals of SA and SDO were calculated with

adjustment of age, sex, and comorbidities.

Results: Approximately 0.61% of patients among the overall 142,063 patients with SDB

had SA, with 535 and 335 patients included in the SBN and SBI cohorts, respectively.

Compared with patients with SBN, a significantly higher risk of SA was observed in

patients with SBI (aHR = 2.22), especially in those aged under 50 years (aHR = 2.48).

Notably, a SDO incidence of 1.20% was noted in patients with SDB, and the SBI cohort

had a 1.81-fold higher risk for SDO when compared with the SBN cohort.

Conclusion: The risks of subsequent SA and SDO are proportionally increased by the

effects of head traumawith amoderating role of SDB, especially in those aged<50 years.

SDB and head trauma can increase suicide behaviors individually and synergistically.
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INTRODUCTION

More than 800,000 people die because of suicide per year
worldwide, with a progressive increase over the past few decades
(1). In most countries, the rates of suicide attempt (SA) increase
with age. Generally, men have a lower rate of SA than women;
however, men exhibit higher lethality of suicide than women (1).
A study conducted in European countries has estimated the rates
of suicidal lethality in men compared with women (13.9 vs. 4.1%)
(2). The primary reason for this sex difference is the difference in
suicidal methods adopted by men and women. Among various
suicidal methods, self-intoxication is the most frequently chosen
method in women (3). We believe that identifying individuals
with a possibly higher risk of SA and interrupting their suicidal
behaviors are the significant challenges of suicide prevention.

Sleep disorders manifesting as dyssomnia or insomnia are
common health problems, which affect not only the quality but
also the longevity of a patient’s life (4, 5). Sleep disorders can
be associated with various medical and psychological disorders
(5). Among the different types of sleep disorders, sleep apnea
or sleep-disordered breathing (SDB) is a significant cause of
excessive daytime sleepiness and driving accidents, leading to
accidental injuries in patients’ daily lives (6). In addition to that,
SDB can cause other disorders or traumatic brain insult (TBI)
(6, 7);∼2.9% of patients with SDB were reported to have suicidal
ideation or suicide planning (8).

Accidental head trauma with TBI would typically result
in paralysis, impaired consciousness, cognitive problems,
and psychotraumatic stress disorder in addition to causing
death. Once patients are discharged after admission for head
trauma, they might experience long-term or even lifelong
physical and psychological consequences (9–11). These physical
and psychological disabilities could interact with the mental
disturbances caused by SDB, thereby increasing suicidality
in these patients. However, the magnitude of increase in the
incidence and risk of SA is ambiguous after head trauma in
patients with SDB. Therefore, in this study, we used the National
Health Insurance Research Database (NHIRD) in Taiwan to
determine the incidence and risk of SA after head trauma in
patients with SDB.

METHODS

Data Source
The NHIRD has included all the medical records of insurants
covered by the single-payer National Health Insurance (NHI)
program of Taiwan since 1995. The purpose of creating
NHIRD was to use research results as a reference for medical
and health policies and enhance medical research resources.
NHIRD contains all medical information, including ambulatory
and inpatient services, of more than 99% of the population
in Taiwan (12). We used the hospitalization files from the
NHIRD to conduct this study with high validity. Diagnoses

Abbreviations: aHR, adjusted hazard ratio; CI, confidence interval; NHIRD,

National Health Insurance Research Database; ICD-9-CM, International

Classification of Diseases, Ninth Revision, Clinical Modification.

and outcomes were coded by physician specialists as per the
International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM). The identification number of every
study subject was re-coded before the database was released
by the government, and all the information of patients was
encrypted for personal privacy. The Research Ethics Committee
of China Medical University and Hospital in Taiwan approved
this study (CMUH104-REC2-115-CR4).

Taiwan is located in East Asia and has identical mores to
that of China and most of the Southeast Asian societies (13).
Therefore, our study results could be beneficial for the medical
care system in both Taiwan and other Asian countries.

Study Population
We enrolled patients who were ≥20 years old to clarify the
association between SDB, head trauma, and the risk of SA. We
defined the following four cohorts in this study: patients with
SDB (ICD-9-CM code 780.5; SDB cohort), patients with SDB
who had head trauma with subsequent hospital admission (ICD-
9CM codes 850–854 and 959.01; SBI cohort), patients with SDB
without head trauma (SBN cohort) during 2000–2010, as well
as a comparison cohort of individuals without SDB and head
trauma. Patients with head trauma were defined as those who
had moderate or severe head trauma with TBI, because the NHI
program does not provide inpatient services to patients who
have head trauma but clear consciousness and no intracranial
hemorrhage or brain contusion in brain imaging studies. The
date of head trauma diagnosis or SDB diagnosis was defined as
index dates in the SBI or SBN cohorts. The comparison cohort
was frequency matched by sex, age, and index year (Figure 1).

Outcome Measurement
In this study, the primary outcome was the occurrence of SA
(ICD-9-CM codes E950-E959). Suicidal drug overdose (SDO,
also called self-poisoning) and SA were individually analyzed in
these cohorts to further interpret the risk of SA and the safety
of long-term prescription in patients with SDB. Patients with
SDO were enrolled for analysis if they were ever hospitalized
with the ICD-9-CM codes 960–979 but without E codes. We
excluded patients who were younger than 20 years and those
who ever had SA or SDO before the index date. Because of their
association with SA and SDO, the following comorbidities were
evaluated as potential confounders in each cohort: schizophrenia
(ICD-9-CM code 295), alcohol-related illness (ICD-9-CM codes
303.0, 303.9, 305.0, 790.3, 980, and E860), anxiety (ICD-9-
CM codes 300, 309.24, and 293.84), mental disorder (ICD-9-
CM codes 293, 294.0, 294.8, 294.9, and 297), diabetes mellitus
(ICD-9-CM code 250), hypertension (ICD-9-CM code 416),
hyperlipidemia (ICD-9-CM code 272.4), chronic obstructive
pulmonary disease (COPD, ICD-9-CM codes 491, 492, 494,
and 496), coronary artery disease (CAD, ICD-9-CM codes 410-
413, 414.01–414.05, 414.8, and 414.9), stroke (ICD-9-CM codes
430-438), and cirrhosis (ICD-9-CM codes 571.2, 571.5, and
571.6). These comorbidities were considered confounders for
multivariate adjustment in the analysis. All study subjects started
follow-up from the index date to the date of SA or SDO
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FIGURE 1 | The flowchart of the study population selected from the national health insurance research database.

occurrence, death, withdrawal from theNHIRD, or December 31,
2013, whichever occurred first.

Statistical Analysis
Distribution comparisons of categorical variables, such as
sex, age, monthly income, urbanization level, occupation, and
comorbidities, were performed using univariate analysis with
chi-square testing. For continuous variables such as average
age, Student’s t-test was performed to compare the difference
between the SDB and comparison cohorts. The urbanization
level was divided into four levels based on the population
density of the residential area, wherein level 1 was the most
urbanized and level 4 was the least urbanized. Occupation
was categorized into office worker, laborer, and others (those
were defined as primarily retired, unemployed, or from low-
income populations). Cox proportional hazard regressionmodels
adjusted for age, sex, monthly income, urbanization level,
occupation, and comorbidities were applied to assess the risks
of SA and SDO in the SDB, SBN, and SBI cohorts relative to
the comparison cohort. This study also used Cox regression to
compare the risks of SA and SDO between the SBN and SBI
cohorts. Hazard ratio (HR), adjusted hazard ratio (aHR), and 95%
confidence interval (CI) were calculated to evaluate the risks of
SA and SDO. Statistical analyses were conducted with type I error

α = 0.05 using the statistical software package, SAS, version 9.4
(SAS Institute, Inc, Cary, NC).

RESULTS

The baseline demographic characteristics for these cohorts are
shown in Table 1. SDB was diagnosed in 142,063 patients
between January 1, 2000, and December 31, 2010. Of these,
23,996 (0.17%) patients had SDB and subsequent admission for
head trauma, and the remaining 118,067 patients had SDB but
without head trauma. The comparison cohort included 284,126
subjects without SDB and head trauma. Among the cohorts,
parameters such as male sex, age <50 years, monthly income of
NTD 15,000–19,999, living in a level 2 urbanization area, and
occupation of office worker were dominant. Notably, patients
with SDB demonstrated higher risks of various comorbidities,
including schizophrenia, alcohol-related illness, anxiety, mental
disorder, diabetes mellitus, hypertension, hyperlipidemia, COPD,
CAD, stroke, and cirrhosis (Table 1).

Table 2 reveals that SAwas observed in 215 (0.08%) subjects of
the 284,126 individuals in the comparison cohort. Moreover, 870
(0.61%) patients among the 142,063 patients in the SDB cohort
had a diagnosis of SA during the 14-year follow-up period, and
535 and 335 patients in the SBN and SBI cohorts developed SA,
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TABLE 1 | Distribution of sex, age, monthly income, urbanization level, occupation, and comorbidities between the SDB, SBN, SBI, and comparison cohorts.

SDB

N = 142,063

SBN

N = 118,067

SBI

N = 23,996

Comparison

N = 284,126

n % n % n % n % p-valuea

Sex 0.99

Female 64,589 45.5 54,975 46.6 9,614 40.1 129,178 45.5

Male 77,474 54.5 63,092 53.4 14,382 59.9 154,948 54.5

Age (years) 0.99

≤49 53,912 38.0 44,320 37.5 9,592 40.0 107,824 38.0

50–64 36,348 25.6 30,919 26.2 5,429 22.6 72,696 25.6

≥65 51,803 36.5 42,828 36.3 8,975 37.4 103,606 36.5

Age, mean ± SD§ 46.7 ± 19.3 46.7 ± 19.3 46.0 ± 18.1 46.5 ± 19.3

Monthly income† <0.001

<15,000 41,472 29.2 33,883 28.7 7,589 31.6 77,352 27.2

15,000–19,999 69,224 48.7 56,416 47.8 12,808 53.4 129,450 45.6

≥20,000 31,367 22.1 27,768 23.5 3,599 15.0 77,324 27.2

Urbanization level‡ <0.001

1 (highest) 32,994 23.2 29,195 24.7 3,799 15.8 82,186 28.9

2 42,879 30.2 35,824 30.3 7,055 29.4 84,297 29.7

3 23,466 16.5 19,382 16.4 4,084 17.0 47,795 16.8

4 (lowest) 42,724 30.1 33,666 28.5 9,058 37.8 69,848 24.6

Occupation category& <0.001

Office worker 61,192 43.1 52,903 44.8 8,289 34.5 143,935 50.7

Laborer 59,901 42.2 48,438 41.0 11,463 47.8 106,993 37.7

Other 20,970 14.8 16,726 14.2 4,244 17.7 33,198 11.7

Comorbidity

Schizophrenia 3079 2.17 2,656 2.25 423 1.76 1,232 0.43 <0.001

Alcohol-related illness 8,161 5.74 4,777 4.05 3,384 14.1 1,168 0.41 <0.001

Anxiety 9,909 6.98 7,880 6.67 2,029 8.46 965 0.34 <0.001

Mental disorders 37,717 26.6 28,382 24.0 9,335 38.9 6,909 2.43 <0.001

Diabetes mellitus 25,061 17.6 19,757 16.7 5,304 22.1 18,276 6.43 <0.001

Hypertension 54,100 38.1 43,960 37.2 10,140 42.3 34,659 12.2 <0.001

Hyperlipidemia 18,189 12.8 14,199 12.0 3,990 16.6 8,387 2.95 <0.001

Chronic obstructive pulmonary disease 23,784 16.7 18,332 15.5 5,452 22.7 10,795 3.80 <0.001

Coronary artery disease 26,217 18.5 20,724 17.6 5,493 22.9 16,090 5.66 <0.001

Stroke 25,440 17.9 19,557 16.6 5,883 24.5 14,181 4.99 <0.001

Cirrhosis 19,962 14.1 14,005 11.9 5,957 24.8 8,137 2.86 <0.001

Chi-square test; §t-test; aTotal SDB cohort vs. comparison cohort;
†
New Taiwan Dollar (NTD), 1 NTD is equal to 0.03 USD;

‡
The urbanization level was divided based on the population

density of the residential area into four levels, wherein level 1 was the most urbanized and level 4 was the least urbanized; &Other occupation categories included those who were

primarily retired, unemployed, and from low-income populations.

respectively. Patients <50 years of age in the SDB, SBN, and
SBI cohorts had a specifically higher risk of SA when compared
with the comparison cohort (aHR = 8.18, 95% CI = 6.09–
11.0; aHR = 6.66, 95% CI = 4.93–9.00; aHR = 16.6, 95% CI
= 12.0–22.9, respectively). Regarding sex stratification, the SBI
cohort specifically had a higher risk of SA compared with the
comparison cohort (aHR = 7.18, 95% CI = 5.45–9.46 for men;
aHR = 9.96, 95% CI = 7.44–13.3 for women). Patients with SBI
and monthly income below NTD15,000 and with NTD15,000–
19,999 also specifically had a higher risk of SA (aHR= 8.76, 95%
CI = 6.14–12.5, aHR = 8.81, 95% CI = 6.70–11.6, respectively),
compared with comparisons. Compared with the comparison

cohort, the SDB cohort generally had a higher risk of SA across
different urbanization levels, occupations, and with or without
comorbidities. However, patients with SBI specifically had a
higher risk of SA irrespective of the urbanization level (aHR =

10.3, 9.76, 8.82, and 6.61 for levels 1 to 4) or occupation categories
(aHR= 10.5, 7.42, and 6.84 for office worker, laborer, and others,
respectively) (Table 2).

Table 3 presents the incidence and HR of SA between the
SBN and SBI cohorts. Compared with patients with SBN, a
significantly higher risk of SA was observed in patients with SBI
(aHR = 2.22), especially in those aged under 50 years (aHR =

2.48). Generally, patients with SBI who were in all difference
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TABLE 2 | Comparison of incidence and hazard ratio for suicide attempt stratified by age, sex, monthly income, urbanization level, occupation, and comorbidity between

the SDB, SBN, SBI, and comparison cohorts.

Comparison

N = 284,126

SDB

N = 142,063

SBN

N = 118,067

SBI

N = 23,996

Event (N) Rate# Event

(N)

Rate Adjusted HR

(95% CI)$
Event

(N)

Rate Adjusted HR

(95% CI)&
Event

(N)

Rate Adjusted HR

(95% CI)&

All 215 1.65 870 14.8 4.75 (4.02, 5.62)*** 535 11.1 4.09 (3.44, 4.86)*** 335 31.4 8.44 (6.91, 10.3)***

Age, years

≤49 58 1.11 497 19.9 8.18 (6.09, 11.0)*** 264 13.2 6.66 (4.93, 9.00)*** 233 46.8 16.6 (12.0, 22.9)***

50–64 43 1.27 174 11.3 4.68 (3.21, 6.82)*** 120 9.34 4.27 (2.91, 6.27)*** 54 21.4 7.38 (4.64, 11.7)***

≥65 114 2.58 199 10.7 2.84 (2.17, 3.71)*** 151 9.78 2.69 (2.04, 3.55)*** 48 15.1 3.68 (2.52, 5.37)***

P for interaction <0.001 <0.001

Sex

Female 94 1.59 447 16.3 5.52 (4.31, 7.08)*** 294 12.8 4.76 (3.69, 6.14)*** 153 33.7 9.96 (7.44, 13.3)***

Male 121 1.70 423 13.4 4.11 (3.27, 5.17)*** 241 9.48 3.53 (2.79, 4.48)*** 182 29.6 7.18 (5.45, 9.46)***

P for interaction 0.08 0.35

Monthly income†

<15,000 68 1.96 268 16.1 4.63 (3.43, 6.26)*** 160 11.9 3.92 (2.87, 5.35)*** 108 33.7 8.76 (6.14, 12.5)***

15,000–19,999 106 1.79 496 17.1 5.30 (4.20, 6.69)*** 308 13.3 4.62 (3.64, 5.87)*** 188 32.2 8.81 (6.70, 11.6)***

≥20,000 41 1.13 106 7.90 3.13 (2.05, 4.79)*** 67 5.70 2.75 (1.77, 4.26)*** 39 23.6 6.42 (3.72, 11.1)***

P for interaction 0.94 0.18

Urbanization level‡

1 (highest) 34 0.90 141 10.4 5.52 (3.63, 8.38)*** 98 8.23 4.97 (3.24, 7.60)*** 43 25.6 10.3 (6.09, 17.3)***

2 62 1.60 272 15.3 5.65 (4.15, 7.69)*** 174 12.0 4.96 (3.63, 6.82)*** 98 30.8 9.76 (6.75, 14.1)***

3 33 1.51 140 14.1 4.52 (2.95, 6.92)*** 81 9.98 3.76 (2.42, 5.85)*** 59 32.5 8.82 (5.36, 14.5)***

4 (lowest) 86 2.68 317 17.9 3.79 (2.89, 4.96)*** 182 13.3 3.16 (2.38, 4.18)*** 135 33.6 6.61 (4.82, 9.06)***

P for interaction 0.008 <0.001

Occupation category&

Office worker 77 1.16 319 12.4 5.77 (4.38, 7.61)*** 211 9.58 5.12 (3.86, 6.79)*** 108 28.7 10.5 (7.49, 14.8)***

Laborer 99 2.01 402 16.2 4.37 (3.41, 5.60)*** 242 12.3 3.72 (2.88, 4.81)*** 160 31.1 7.42 (5.55, 9.93)***

Other 39 2.64 149 17.8 3.57 (2.38, 5.35)*** 82 28.7 2.92 (1.91, 4.44)*** 67 37.8 6.84 (4.27, 11.0)***

P for interaction 0.02 0.006

Comorbidity§

None 117 1.08 149 7.16 6.59 (5.13, 8.46)*** 105 5.79 5.41 (4.13, 7.09)*** 44 16.4 14.0 (9.76, 20.0)***

With any one 98 4.46 721 18.9 2.97 (2.39, 3.69)*** 430 14.3 2.37 (1.89, 2.96)*** 291 36.3 5.32 (4.19, 6.76)***

P for interaction 0.009 <0.001

CI, confidence interval; HR, hazard ratio; PY, person-years; # Incidence rate per 10,000 person-years; $Multivariable analysis included age, monthly income, urbanization level, and

comorbidity of schizophrenia, alcohol-related illness, anxiety, mental disorders, diabetes mellitus, hypertension, hyperlipidemia, chronic obstructive pulmonary disease, coronary artery

disease, stroke, and cirrhosis;
†
New Taiwan Dollar (NTD), 1 NTD is equal to 0.03 USD;

‡
The urbanization level was divided based on the population density of the residential area

into four levels, wherein level 1 was the most urbanized and level 4 was the least urbanized; &Other occupation categories included those who were primarily retired, unemployed,

and from low-income populations; § Individuals with schizophrenia, depression, alcohol-related illness, anxiety, mental disorders, diabetes mellitus, hypertension, hyperlipidemia, chronic

obstructive pulmonary disease, coronary artery disease, stroke, and cirrhosis were classified into the comorbidity group; ***p < 0.001.

stratified had a significantly higher risk of SA when compared
with patients with SBN (Table 3).

Table 4 demonstrates the overall incidence of SDO in the
comparison cohort and the SDB, SBN, and SBI cohorts. Of
142,063 patients with SDB, 1,121 patients with SBN and 585
patients with SBI were diagnosed with SDO, with a total
incidence of 1.20%. By contrast, 596 patients had SDO among the
284,126 individuals in the comparison cohort, with an incidence
of 0.21%. Compared with the comparison cohort, the SDB cohort
(aHR = 3.38, 95% CI = 3.04–3.76), SBN cohort (aHR = 2.99,
95% CI = 2.68–3.34), and SBI cohort (aHR = 5.36, 95% CI =

4.69–6.12) had a significantly higher risk of SDO after adjusting
for confounders. Upon comparing the SBI and SBN cohorts, the
SBI cohort had a significantly higher risk of SDO, with aHR of
1.81 (95% CI= 1.63–2.02) (Table 4).

Table 5 presents the incidence and HRs of SDO with
drug or medicinal substance, SDO with benzodiazepine-based
tranquilizers, or SDO with unknown others for the SDB, SBN,
and SBI cohorts. Among the categories of SDO, drug or
medicinal substance was the method of choice for 293 patients-
−57 among 284,126 individuals of the comparison cohort, 137
among 118,067 patients in the SBN cohort, and 99 among 23,996

Frontiers in Psychiatry | www.frontiersin.org 5 December 2020 | Volume 11 | Article 53378482

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Harnod et al. Suicidality With SDB and TBI

TABLE 3 | Comparison of incidence and hazard ratio for suicide attempt stratified

by age, sex, and comorbidities between patients with SDB with and without head

trauma.

SBN (N = 118,067) SBI (N = 23,996)

Adjusted HR$ (95% CI) Adjusted HR& (95% CI)

All 1.00 2.22 (1.92, 2.56)***

Age, years

≤49 1.00 2.48 (2.06, 3.00)***

50–64 1.00 1.83 (1.31, 2.56)***

≥65 1.00 1.47 (1.05, 2.04)*

P for interaction <0.001

Sex

Female 1.00 2.10 (1.72, 2.58)***

Male 1.00 2.06 (1.68, 2.54)***

P for interaction 0.26

Monthly income†

<15,000 1.00 2.29 (1.76, 2.96)***

15,000–19,999 1.00 1.90 (1.57, 2.30)***

≥20,000 1.00 2.47 (1.61, 3.79)***

P for interaction 0.20

Urbanization level‡

1 (highest) 1.00 2.10 (1.44, 3.07)***

2 1.00 1.98 (1.52, 2.57)***

3 1.00 2.35 (1.64, 3.35)***

4 (lowest) 1.00 2.06 (1.63, 2.60)***

P for interaction 0.42

Occupation category&

Office worker 1.00 2.09 (1.63, 2.67)***

Laborer 1.00 1.97 (1.60, 2.43)***

Other 1.00 2.39 (1.70, 3.37)***

P for interaction 0.79

Comorbidity§

None 1.00 2.63 (1.84, 3.77)***

With any one 1.00 2.25 (1.94, 2.63)***

P for interaction 0.50

CI, confidence interval; HR, hazard ratio; $Multivariable analysis included age, monthly

income, urbanization level, and comorbidities of schizophrenia, alcohol-related illness,

anxiety, mental disorders, insomnia, diabetes mellitus, hypertension, hyperlipidemia,

chronic obstructive pulmonary disease, coronary artery disease, stroke, and cirrhosis;
†
New Taiwan Dollar (NTD), 1 NTD is equal to 0.03 USD;

‡
The urbanization level was

divided based on the population density of the residential area into four levels, wherein

level 1 was the most urbanized and level 4 was the least urbanized; &Other occupation

categories included those who were primarily retired, unemployed, and from low-income

populations; § Individuals with schizophrenia, depression, alcohol-related illness, anxiety,

mental disorders, and insomnia were classified into the comorbidity group; *p < 0.05,

***p < 0.001.

patients in the SBI cohort. The SDB, SBN, and SBI cohorts had
higher risks of drug or medicinal substance overdose than the
comparison cohort (aHR = 4.16, 95% CI = 3.00–5.78; aHR =

3.45, 95% CI = 2.46–4.83; aHR = 8.14, 95% CI = 5.56–11.9,
respectively). Of the 520 patients who used benzodiazepine-based
tranquilizers, 111 were from the comparison cohort, 288 were
from the SBN cohort, and 121 were from the SBI cohort, with
aHRs of 4.75 (95% CI = 3.75–6.01), 4.42 (95% CI = 3.48–5.62),

TABLE 4 | Incidence of suicidal drug overdose (per 10,000 person-years) and

hazard ratios estimated through the Cox method in patients with SDB with or

without head trauma.

Comparison SDB SBN SBI

Variable N = 284,126 N = 142,063 N = 118,067 N = 23,996

Person-years

Event, n 596 1,706 1,121 585

Rate# 4.57 29.0 23.3 55.2

Crude HR

(95% CI)

1

(Reference)

6.27

(5.72, 6.89)***

5.00

(4.53, 5.53)***

12.2

(10.9, 13.6)***

Adjusted HR$

(95% CI)

1

(Reference)

3.38

(3.04, 3.76)***

2.99

(2.68, 3.34)***

5.36

(4.69, 6.12)***

Crude HR

(95% CI)

1

(Reference)

2.45

(2.22, 2.71)***

Adjusted HR$

(95% CI)

1

(Reference)

1.81

(1.63, 2.02)***

# Incidence rate per 10,000 person-years; $Multivariable analysis included age, monthly

income, urbanization level, and comorbidities of schizophrenia, alcohol-related illness,

anxiety, mental disorders, insomnia, diabetes mellitus, hypertension, hyperlipidemia,

chronic obstructive pulmonary disease, coronary artery disease, stroke, and cirrhosis.

***p < 0.001.

and 6.55 (95% CI = 4.87–8.80) in SDB, SBN, and SBI cohorts,
respectively. Further, the SBI cohort did exhibit a significantly
increased risk of SDO with drug or medicinal substance and
benzodiazepine-based tranquilizers when compared with the
SBN cohort (Table 5).

DISCUSSION

Despite recognizing the importance of reducing suicidal deaths
worldwide, several developed countries have not yet invested
sufficient resources in research and prevention of SA (3). Notably,
there was dissociation between knowing suicidal ideation and
attempt in patients with emotional or physical distress to prevent
their SA efficiently (14). We observed that in the comparison
cohort and the cohort of SDBwithout head trauma, the respective
incidence of SA was 1.11 and 13.2 per 10,000 person-years, 1.27
and 9.43 per 10,000 person-years, and 2.58 and 9.78 per 10,000
person-years for individuals <50 years old, 50–64 years old,
and ≥65 years old, respectively. Contrary to the general belief
that older people with more somatic disorders would develop
a higher risk of SA, patients younger than 50 years with SDB
were observed to have a much higher risk of SA in this study.
Moreover, no apparent different risks for SA were observed
between male and female patients in this study.

SDO or self-intoxication is currently the frequently chosen
suicidal method in Europe. Approximately 71% of female
registered SAs are because of SDO, whereas 50% of male
registered SAs are SDO (3). Fortunately, in Europe, more than
95% of people who attempt SDO would eventually survive
(2). Although SDO is a non-violent suicidal method with a
low mortality risk than the suicides through violent means,
SA with SDO should be effectively prevented before a patient
even attempts it, especially in Asian countries (15, 16). This

Frontiers in Psychiatry | www.frontiersin.org 6 December 2020 | Volume 11 | Article 53378483

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Harnod et al. Suicidality With SDB and TBI

TABLE 5 | Incidence of different ways of suicidal drug overdose (per 10,000 person-years) and hazard ratios estimated through the Cox method in patients with SDB with

or without head trauma.

Comparison SDB SBN SBI

Variable N = 284,126 N = 142,063 N = 118,067 N = 23,996

Poisoning by unspecified drug or medicinal substance

Event, n 57 236 137 99

Rate 0.44 4.02 2.84 9.34

Crude HR (95% CI) 1 (Reference) 9.06 (6.79, 12.1)*** 6.38 (4.68, 8.69)*** 21.5 (15.6, 29.8)***

Adjusted HR$ (95% CI) 1 (Reference) 4.16 (3.00, 5.78)*** 3.45 (2.46, 4.83)*** 8.14 (5.56, 11.9)***

Crude HR (95% CI) 1 (Reference) 3.38 (2.61, 4.38)***

Adjusted HR$ (95% CI) 1 (Reference) 2.39 (1.82, 3.14)***

Poisoning by benzodiazepine-based tranquilizers

Event, n 111 409 288 121

Rate 0.85 6.96 5.98 11.4

Crude HR (95% CI) 1 (Reference) 8.07 (6.55, 9.96)*** 6.90 (5.54, 8.59)*** 13.5 (10.4, 17.5)***

Adjusted HR$ (95% CI) 1 (Reference) 4.75 (3.75, 6.01)*** 4.42 (3.48, 5.62)*** 6.55 (4.87, 8.80)***

Crude HR (95% CI) 1 (Reference) 1.96 (1.58, 2.42)***

Adjusted HR$ (95% CI) 1 (Reference) 1.48 (1.19, 1.86)***

Poisoning by others

Event, n 428 1,061 696 365

Rate 3.28 18.1 14.5 34.4

Crude HR (95% CI) 1 (Reference) 5.44 (4.86, 6.08)*** 4.32 (3.83, 4.88)*** 10.6 (9.19, 12.2)***

Adjusted HR$ (95% CI) 1 (Reference) 2.92 (2.57, 3.33)*** 2.57 (2.25, 2.94)*** 4.64 (3.94, 5.46)***

Crude HR (95% CI) 1 (Reference) 2.48 (2.18, 2.81)***

Adjusted HR$ (95% CI) 1 (Reference) 1.83 (1.60, 2.09)***

$Multivariable analysis included age, monthly income, urbanization level, and comorbidities of schizophrenia, alcohol-related illness, anxiety, mental disorders, insomnia, diabetes mellitus,

hypertension, hyperlipidemia, chronic obstructive pulmonary disease, coronary artery disease, stroke, and cirrhosis; ***p < 0.001.

study evidenced the proportional increases in the risks of SA
and SDO in the SDB and SBI cohorts. The results implied
that prescribed medical substances and tranquilizers could be
dangerously abused for suicide (by overdosing on medications)
in patients with SDB, even by using the prescription drugs from
the medical care system. It should be due to the restricted access
to firearms by law in Taiwan andmost Asian countries. Therefore,
prescription for several medications should hereafter be carefully
dispensed in patients with SDB and head trauma.

SDB is known to be typically under-diagnosed and under-
treated, and it has strong adverse effects on traffic and work
accidents (17). Compared with a study in the United States that
reported that 2.81% of adults with abnormal sleep had various
degrees of accidental injuries (17), this study revealed a relatively
higher incidence (16.89%) of Taiwan residents with SDB who
were admitted for moderate or severe head trauma in the 14-year
duration. Those with SDB and head trauma were predominantly
noted in those <50 years old. The incidence of head trauma
and the prevalence of young age in patients with SDB had not
been considered significant earlier. Nonetheless, SDB itself could
increase the HRs of SA and SDO 4.75 and 3.38 times compared
with healthy individuals. After patients with SDB experience
head trauma, their HRs of SA and SDO considerably increase
to 8.44 and 5.36 times. Therefore, we suggest that head trauma
can generally increase the risks of SA and SDO in patients with
SDB. Any such admission in Taiwan should be treated with more

prudence by clinicians and social workers to prevent patient
suicidality, especially in men <50 years old.

Nonetheless, the actual mechanisms of the effects of SDB
and admission for head trauma on suicidality and how
these mechanisms together increase the risks of SA and
SDO warrant further investigational studies. Considering the
neuro-psychological pathology of psychotrauma and TBI, there
were biological evidences that brain insult could increase the
neuro-inflammation reactions involving the blood–brain barrier,
glutamate regulation, microglia activation, and autoimmune
response (18, 19), which can affect patients’ physical endurance,
sleep, chronic cognition, and associated psychosocial sequelae
through the dysregulation of cortical reactivity (20–22). These
pathologies would lead to a pre- and post-TBI gap in re-
engaging patients’ desired lives after head trauma, thereby
contributing to suicidality. However, the relationship between
SDB and suicidality is a topic of debate as per current studies.
Oxidative stress because of intermittent hypoxemia of SDB
(23) and decreased serotonin synthesis owing to the effects
of hypoxemia on tryptophan hydroxylase can probably cause
suicidality (24). To the best of our knowledge, only one study
specifically examined the relationship between SDB, trauma,
and suicidality (25). This study revealed a notably bidirectional
relationship between SDB severity in posttraumatic patients and
their suicidal ideation, but without any information regarding SA
in patients.
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Our study has documented that the risks of subsequent SA
and SDO are proportionally increased by the effects of head
trauma with a moderating role of SDB. The study is the first
to analyze SA and SDO associated with SDB and head trauma.
However, there were several limitations in this study. First of
all, this was a retrospective study using the NHI inpatient data
related to head trauma and SDB. We identified SA, SDO, head
trauma, and SDB based on the inpatient records of the ICD-9-
CM coding system. The accuracy of NHI claims data is assured
by the severe penalty if fraud and false claiming is found.
However, a rare chance of minor SA, SDO, and head trauma
in patients with SDB not being enrolled for exists, which can
result in little underestimation of the risks of SA and SDO.
Second, we could not directly contact patients to understand
the details of their disease severity of SDB and head trauma,
their suicidal ideation, or treatment for their disorders because
patients’ identities were anonymized in the NHIRD. These details
could be confounding to the individual severity of personal
stress and suicidality. Finally, even though the study design
controlled numerous confounders as we have already known,
some unknown confounders may not be measured. However,
this large-scale, unselective study has helped us to understand
more about the risks and correlated risk factors for SA and
SDO in patients with SDB with and without head trauma,
thereby helping to build a more effective prevention system in
the future.

CONCLUSIONS

The risks of subsequent SA and SDO are proportionally increased
by the effects of head trauma with a moderating role of SDB,
especially in those aged <50 years. SDB and head trauma
would raise SA and SDO individually and synergistically.
Furthermore, our findings provide crucial information that
long-term medical substances or tranquilizers in patients with
SDB and head trauma should be prescribed with prudence in
the future.
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Suicide, as one of the leading causes of death for the adolescent population, both in Chile 
and globally, remains a complex and elusive phenomenon. This research studies the 
association between positive and negative affect in relation with suicidal ideation and 
suicidal attempt, given that affectivity is a fundamental basis on which people make 
evaluations on their satisfaction with life. First, it examines the reliability, structure, and 
validity of Watson’s positive and negative affect scale (PANAS) scale in a representative 
random sample of Chilean high school students (N = 4,568). The scale evidences strong 
reliability coefficients and a confirmatory factor analysis, excluding one positive (excited) 
and one negative (nervous) item. The scale shows a satisfactory goodness of fit. Secondly, 
it investigates the association of PANAS positive and negative affect scores with suicidal 
ideation as well as reported attempt in adolescents, controlling for the potential effect of 
age and sex (N = 420 high school students). Low positive and high negative affect, but 
not sex and age, show a significant association with suicidal ideation. Suicidal ideation 
totally mediates the association of affect with suicide attempt, as expected. Results are 
discussed regarding prevention and it considers how positive and negative affect can 
be relevant as indicators for prevention and treatment using widely available technology.

Keywords: positive affect, negative affect, suicidal ideation, suicide attempt, adolescents, positive and negative 
affect schedule (PANAS)

INTRODUCTION

This study examines affect dimensions, measurements, and the association between positive 
and negative affect regarding suicidal ideation. Almost 800,000 people suicide each year, and 
in older adolescents it is the second leading cause of death (WHO, 2019). Some studies show 
that suicidal attempts can be  partially explained by the levels of satisfaction with life (Flores 
et  al., 2019) and other hedonic well-being variables such as affects (Sisask et  al., 2008; Dunkley 
et  al., 2017). Affectivity is defined based on the “range, intensity, lability, and appropriateness 
of emotional response” (American Psychiatric Association, 2013, p. 646) experienced by individuals. 
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As has been studied by Watson and Stanton (2017), affect 
shows a positive versus negative dimension, and on the other 
hand, it exhibits a high versus low activation or arousal 
dimension. These structures emerge when analyzing self-reports 
and other measures of affect. Positive affect implies high (excited, 
joyful) versus low (bored) arousal positive valence states, while 
negative affect includes high (annoyed, nervous) versus low 
(calm, relaxed) arousal valence states (Watson and Stanton, 
2017). Positive and negative affect are not opposite but relatively 
independent dimensions. With the exception of strong negative 
emotional states, middle-high levels of positive and negative 
affect may co-exist (Diener et  al., 1999; Watson, 2000; Larsen 
and Prizmic, 2008). The positive and negative affect scale 
(PANAS) is one of the best-known measures of hedonic well-
being and affect balance (Watson et al., 1988; Robles and Páez, 
2003; Thompson, 2007). This scale contains 20 mood and 
emotion descriptors (e.g., active, excited, hostile) which are 
relatively pure markers of either high negative affect (NA) or 
high positive affect (PA). Usually the 10 items for positive 
mood and 10 items for negative mood are aggregated to yield 
the separate PA and NA scale scores for each subject. Items 
are usually answered using a five-point scale. In the Spanish 
language version, in a sample of students from Spain, the 
Cronbach alpha for NA was 0.85 and 0.88 for PA with the 
means being 21.67 (SD = 6.6) and 34.07 (SD = 7.0), respectively 
(Ramírez-Maestre et  al., 2017).

Positive and negative affect are associated with rumination. 
Studies show an association between rumination and low positive 
affect (i.e., sadness-depression), while longitudinal studies show 
more diverse results (Zvolensky et  al., 2016; Brookes et  al., 
2017; Li et al., 2017). Concerning the relation between rumination 
and negative affect, there is strong evidence for a positive 
association between rumination and anxiety, but not with other 
components of high negative affect (Thomsen, 2006). A form 
of repetitive non-reflective negative rumination or brooding 
is related to suicidal ideation and negative affect (Surrence 
et  al., 2009; Rogers and Joiner, 2017). Also, suicide-specific 
rumination has been shown to be  related to suicide attempts 
more than many other common risk factors for suicide (Rogers 
and Joiner, 2018). Four facets of suicidal ideation and suicide 
are usually differentiated in the international literature (Nock 
et  al., 2009): passive suicidal ideation (wishing not to live, to 
be dead, to die), active suicidal ideation (wishing to kill oneself, 
planning or thinking about how to kill oneself), attempt or 
autolysis or inflicting harm to try to take one’s life, and 
consummated suicide or successful attempt to voluntarily take 
one’s life. It is important to mention that each of these stages 
corresponds to a different phenomenon, each with a different 
explanation (Klonsky et  al., 2016).

A cross-cultural study in 17 nations found a cross-national 
lifetime prevalence of 9.2% of passive suicidal ideation, 3.1% 
of active ideation or plans, and 2.7% of attempts. Across all 
countries, 60% of transitions from ideation to plan and attempt 
occur within the first year after ideation onset (Nock et  al., 
2009). A meta-analysis found a strong but highly heterogeneous 
association between suicidal ideation and later suicide, r = 0.32 
(McHugh et al., 2019). Suicidal ideation is associated to affective 

symptoms in general and amongst young people in particular 
(Joiner et  al., 2005; Van Orden et  al., 2010; Teismann et  al., 
2018; von Brachel et  al., 2019). In adolescents hospitalized for 
psychiatric illness, negative emotions such as anxiety, anger, 
and hopelessness (Pinto and Whisman, 1996) have a strong 
relationship with suicidal behaviors. The main issue with this 
approach is that it is essentially focused on people with 
psychological or psychiatric disorders (Gould et  al., 1998; 
Prinstein et  al., 2000; Sareen et  al., 2005; Hauser et  al., 2013; 
Koutek et  al., 2016; Barros et  al., 2017; Miché et  al., 2018; 
Hill et  al., 2019), with less empirical evidence for non-clinical 
adolescents. Those who have centered research on non-clinical 
adolescents have found that stress (related to negative affect) 
and hopelessness and social isolation (associated to low positive 
affect), are significant predictors of suicidal ideation (Wilburn 
and Smith, 2005; Van Orden et  al., 2010). A meta-analysis 
based on general population samples found that hopelessness 
(r  =  0.31), depression (r  =  0.24), and anxiety (r  =  0.16) were 
three of the five most significant predictors of suicidal ideation 
(Franklin et  al., 2017). This suggests that low positive (related 
to depression and hopelessness) and high negative affect 
(associated to both depression and anxiety) are relevant 
determinants of this type of negative rumination.

In this study, we  want to contrast a two-dimensional model 
of affect and examine its association with satisfaction with life 
and suicidal ideation. It is expected that positive affect has 
strong associations with satisfaction with life. Likewise, it is 
expected that high negative and low positive affect should 
show a strong association with a form of negative rumination 
like suicidal ideation, while high positive and low negative 
affect should show a strong association with functionality and 
adaptive coping strategies (Yamasaki et al., 2006; Spoor et  al., 
2007; Nicolas et  al., 2014). Finally, we  expect that suicidal 
ideation plays a mediator role between affect and suicide attempt.

MATERIALS AND METHODS

This study was approved by the Faculty of Psychology of 
[BLINDED]. The research was conducted with resources from 
[BLINDED] projects N° [BLINDED] and [BLINDED]. The 
principal aim of the study was to determine the relationship 
between subjective well-being and academic achievement.

Participants
Research was developed in two steps. First, a probabilistic and 
stratified sampling was conducted. The sampling units were 
schools, stratified by type of educational establishment (private, 
subsidized and public), and by socioeconomic level, from the 
cities of Santiago, Valparaíso, and Concepción. The sample 
size was associated with a maximum observed error of ±1.4% 
assuming a maximum variance and a confidence level of 95%. 
At the regional level, the absolute error was ±2.4%. In each 
randomly selected school, all students of second year of high 
school were surveyed. A total of 4,964 students (50.6% male) 
answered the questionnaire. Their mean age was 15.59  years 
(SD  =  0.823). Students that answered the entire PANAS 
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questionnaire were 4,467 (50.7% male; 11% attrition rate) and 
their mean age was 15.58  years (SD  =  0.79).

The second stage aims to study the relationship between 
suicidal ideation and PANAS, and surveyed students that 
declared their willingness to participate again in the next 
academic year (6 months later). From these students (N = 503), 
420 (35.6% male; 16.60  years (SD  =  0.59); 16% attrition rate) 
answered the entire second questionnaire that included suicidal 
ideation and suicide attempt items.

Procedures
In both surveys, participation was voluntary. In the first stage, 
principals and parents were informed. Parents filled a written 
informed consent form. Each document detailed the study 
objectives, the institutions responsible for its implementation, 
confidentiality and how information would be used. It also stated 
that participation was voluntary and asked for explicit authorization. 
Each student filled the questionnaire and a professional interviewer 
in the classroom, from a university research center, was trained 
in order to explain the questionnaire and answer possible questions. 
The application was at the end of the academic year and the 
next application, for the second stage, was at the beginning of 
the next academic year. In the first application participants answer 
PANAS and Satisfaction with Life scales.

In the second stage, an online-survey was administered using 
the Survey Monkey server. Questionnaires were sent to students’ 
e-mail, including the explanation of the research and an informed 
consent, which was a request to advance with the questions 
of the survey. In the second application participation answered 
PANAS, suicidal ideation scale, and attempted suicide items.

Measurements
Positive and Negative Affect
The Spanish version of PANAS includes 20 adjectives; 10 of 
them assess Positive Affect (e.g., I  feel “excited,” “interested”) 
and 10 assess Negative Affect (e.g., I  feel “scared,” “nervous”). 
They are rated on five-point Likert scales, ranging from 1 (not 
at all) to 5 (very much). The participants were asked to report 
moods and emotions that they had felt during the last week. 
Separate scores were computed for Positive Affect and Negative 
Affect. This scale was applied in the first and second 
questionnaires. PANAS Time 1 with Time 2 disattenuated 
correlation coefficient score was 0.80 (Time 1: PA α  =  0.83; 
NA α  =  0.81).

Satisfaction With Life
The five-item scale developed by Diener et  al. (1999) assesses 
people’s satisfaction with life. It comprises five statements (e.g., 
“I feel satisfied with my life”) to be  rated on a seven-point 
Likert scale, ranging from 1 (not at all) to 7 (very much). 
Cronbach’s alpha for this sample was 0.89.

Suicidal Ideation Scale
A three-item instrument was developed to assess suicidal thoughts 
and attempts of young respondents. All the suicidal ideation 
items were related to active ideation. The three items are: “Have 
you thought that life was not worth it?,” “Have you ever wished 

you  were dead?,” and “Have you  ever thought about ending 
your life?” during the last academic semester (around 6 months 
from administration of the instrument); each one was evaluated 
through a four-point scale, ranging from 1 (never) to 4 (often). 
Reliability was satisfactory (Cronbach’s α  =  0.89).

Reported Suicide Attempt
It was evaluated by the item “Have you  ever attempted to 
commit suicide?” during the last academic semester (around 
6 months from administration of the instrument), with possible 
answers 1 (never), 2 (once), 3 (a few times), and 4 (many times).

Analysis
First, descriptive statistics are presented. Then, internal 
consistency of the scale and subscale are reported. A confirmatory 
factorial analysis was performed using maximum likelihood 
as the extraction method. Then, convergent validity was assessed, 
calculating the correlation between PANAS and satisfaction 
with life scale. Second, using the online survey, a structural 
equation model was developed in which positive and negative 
affect were exogenous variables while suicidal ideation was an 
endogenous variable. Descriptive analyses, internal consistency, 
correlations, and exploratory factorial analysis were carried out 
using the software IBM-SPSS v.20. Confirmatory factorial analysis 
and structural equation modeling were performed with Mplus 
v. 6.12. Finally, using Hayes’ procedure (2017), a mediational 
analysis was carried out, using positive affect and negative 
affect as predictors; suicidal ideation as mediator; attempt to 
commit suicide as dependent variable, and age and sex as 
co-variables. In order to test the mediational effects, we  used 
the SPSS Process macro for bootstrapping indirect effects (Hayes, 
2017), which provides indirect effect estimates for mediators, 
standard errors (SEs), and the confidence intervals (CIs) derived 
from the bootstrap distribution. Bootstrapped CIs are superior 
to standard forms of estimating SEs of indirect effects.

RESULTS

Descriptive statistics are shown in Table 1, where it is possible 
to distinguish the predominance of positive affect. Positive 
affect scale has a mean of 3.29 (SD  =  0.83), while negative 
affect has a mean of 2.46 (SD  =  0.82). This difference was 
statistically significant in the first and second application – in 
this paper only, second applications analysis are shown [t 
(419)  =  −9.648, p  <  0.001]. Gender differences were not 
significant in positive affect [t (418)  =  −0.887, p  >  0.05] nor 
in negative affect [t (418) = 1.791, p > 0.05]. Age was associated 
with negative affect (r  =  −0.11, p  <  0.05).

As it can be  observed, the scale of suicidal ideation has a 
mean of 1.78 (SD  =  0.83). The percentage of participants who 
answered “never” to each item was 33% for “Have you thought 
that life was not worth it?,” 42% to “Have you  ever wished 
you  were dead?,” and 56% to “Have you  ever thought about 
ending your life?.” Likewise, 80% answered never to “Have 
you  ever attempted to commit suicide.” On the other hand, 
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8% answered often to “Have you  ever thought about ending 
your life?,” and 4.1% answered many times to “Have you  ever 
attempted to commit suicide?.” Gender differences were not 
statistically significant t (418)  =  0.613, p  >  0.05. Age was not 
associated with suicidal ideation (p  >  0.05).

PANAS Validity
The reliability and internal factor structure of the PANAS was 
studied through Cronbach’s alpha and confirmatory factor 
analysis (CFA), to assure its validity. Scale reliabilities were 
satisfactory, as Cronbach’s alpha was 0.80 for NA and 0.82 
for PA (see Tables 2 and 3). If the item “excited” is removed 
from the positive affect scale, the internal consistency improves 
(α  =  0.83) and if the “anxious” item is removed from the 
negative affect scale, Cronbach’s alpha rises to 0.81.

A confirmatory factor analysis (see Figure 1) found that 
the original two-dimensions model with 20 items shows an 
unsatisfactory fit with the data: χ2  =  2363.026, p  =  0.000; χ2/
degrees of freedom  =  13.982; CFI  =  0.826; TLI  =  0.804, with 
goodness of fit indices below the conventional 0.90, and 
RMSEA  =  0.076.

In the positive dimension, “excited” and, in the negative 
dimension, “anxious,” show low loads in the corresponding 
factors (0.37 and 0.31, respectively), so they were excluded to 
explore improvements in the data fit, considering also the 
internal consistency analysis. In addition, considering the 
modification indexes of the initial model, two pairs of items 
were covaried, one in the set of positive affects and the other 
in the set of negative affects. These pairs of items were, 
respectively, strong-active (affects that usually move together, 
depending on the mood) and scared-frightened (which in 
Spanish translate into two verbs that differ little semantically). 
The results of a second CFA (Figure 2) supported the PANAS 
two-factor structure; resulting in an 18-item scale with acceptable 
fit χ2  =  1062.389, p  =  0.000; χ2/degrees of freedom  =  8,048; 
CFI  =  0.918; TLI  =  0.905; RMSEA  =  0.056. The correlation 
coefficient between the latent variables PA and NA was −0.27 
(p  <  0.001).

Convergent criterion validity was also examined. Affect 
balance scores were computed as PANAS positive minus PANAS 
negative. Negative or zero scores were achieved by 19.3% of 
the sample. This is a reasonable percentage of people with a 
negative mood state in the last week and shows that around 
eight participants out of 10 reported a positive affect balance. 
Affect balance correlates with Diener’s Satisfaction with Life 

Scale in the first application, with r (4450)  =  0.50, p  <  0.001, 
confirming criterion validity.

Structural Equation Model and Mediational 
Model
The model including suicidal ideation times 2, negative and 
positive affect times 1, as well as gender and age (see Figure 3), 
shows a satisfactory goodness of fit: χ2  =  427.679, p  =  0.000; 
χ2/degrees of freedom  =  1.892; CFI  =  0.917; TLI  =  0.907; 
RMSEA  =  0.057. Positive affect has a negative structural 
coefficient (−0.29) with suicidal ideation, whereas negative 
affect shows a stronger positive coefficient (0.37). For both 
coefficients, low and high confidence interval did not include 
zero and were significant (low CI −0.41 and high CI −0.15 
and low CI 0.26, and high CI 0.48 respectively). Sex and age 
were not significantly associated with the dependent variable. 
Finally, the model explains 30% of variance of the 
endogenous variable.

Finally, a mediational analysis was carried out, using Hayes’ 
procedure. The analysis considered positive affect and negative 
affect as predictors, suicidal ideation as mediator, attempt to 
commit suicide as dependent variable, and age and sex as 
co-variables. Positive affect correlates r  =  −0.20 with suicidal 
attempt, r  =  −0.27 with negative affect, r  =  −0.30 with affect 

TABLE 3 | Internal consistency analysis of negative affect items.

Correlation 
item-total score

Multiple square 
correlation

Cronbach’s alpha 
deleting item

NA1 Fearful, scared 0.540 0.424 0.785
NA2 Anguished 0.542 0.345 0.784
NA3 Hostile 0.313 0.130 0.809
NA4 Irritable 0.449 0.238 0.795
NA5 Frightened 0.608 0.482 0.778
NA6 Concerned, 
altered

0.536 0.296 0.785

NA7 Ashamed 0.491 0.283 0.790
NA8 Guilty 0.511 0.277 0.788
NA9 Nervous 0.596 0.384 0.777
NA10 Anxious 0.283 0.136 0.813

TABLE 1 | Descriptive statistics.

Sample Boys Girls

M SD M SD M SD

Positive 
affect

3.29 0.83 3.44 0.78 3.21 0.85

Negative 
affect

2.46 0.82 2.29 0.82 2.55 0.80

Suicidal 
ideation

1.78 0.83 1.69 0.71 1.83 0.88

TABLE 2 | Internal consistency analysis of positive affect items.

Positive Affect 
items

Correlation item 
total score

Multiple square 
correlation

Cronbach’s alpha 
deleting item

PA1Attentive 0.470 0.259 0.814
PA2 Interested 0.455 0.236 0.814
PA3 Alert, awake 0.516 0.284 0.808
PA4 Excited, 
stimulated

0.329 0.114 0.830

PA5 Enthusiastic 0.604 0.383 0.800
PA6 Inspired 0.544 0.308 0.805
PA7 Proud 0.394 0.168 0.822
PA8 Resolved, 
decided

0.555 0.322 0.804

PA9 Strong, 
energetic

0.635 0.492 0.795

PA10 Active 0.648 0.507 0.794
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FIGURE 1 | Confirmatory factor analysis including 20 original items and the correlation between positive and negative affect. AP, positive affect; AN, negative affect; 
εi = standard error for each observed variable.

FIGURE 2 | Confirmatory factor analysis including 18 items with better fit and the correlation between positive and negative affect. AP, positive affect; AN, negative 
affect; ?i = standard error for each observed variable.
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balance, and r = 0.65 with suicidal ideation, all with p < 0.001. 
An indirect effect is significant if the CI does not include 
zero values. Ideation (B  =  0.17) and sex (B  =  −0.14) show 
significant coefficient predicting suicidal attempt. Ideation 
mediated the effect of affect on suicide attempt, reducing the 
coefficient of affect to non-significance (total mediation). Indirect 
effects of positive and negative affects on suicidal attempt 
through suicidal ideation are presented (separately) in Table 4:

DISCUSSION

Regarding the validity of the PANAS scale, it can be  said that 
reliabilities were satisfactory for NA and PA. However, higher 
reliabilities did not preclude the existence of a different structure 
from what was expected theoretically. Despite the strong reliabilities 

of PA and NA, the results of a CFA supported the PANAS 
two-factor structure only partially. “Excited” in the PA positive 
dimension and “anxious” in the NA negative dimension showed 
low loads in the corresponding factors and were excluded to 
improve data fit. The result of a second CFA using only 18 items 
supported the PANAS two-factor structure. In relation to criterion 
validity, PA and NA show a low positive correlation, in agreement 
with the relative independence of positive and negative affect. 
As was also expected and confirming criterion validity, affect 
balance correlates strongly, but below 0.70, with satisfaction with 
life. Finally, distribution of affect balance scores confirms that 
80% show a positive affect balance, in agreement with previous 
studies of emotional and mood states in the normal population 
(Watson, 2000; Larsen and Prizmic, 2008; Fredrickson, 2009).

Regarding the report of suicidal behaviors, convergent with 
previous studies, 8.1% report strong suicidal ideation and 4.1% 
report clear attempt – similar to 3.1% of plans and 2.7% of 
attempts in the cross-cultural study by Nock et  al. (2009). 
Regarding the association between affect and suicidal ideation, 
results are consistent with previous research, indicating that 
positive and negative emotions are associated with suicidal 
ideation, although in opposite directions (Hirsch et  al., 2007; 
Bae et  al., 2013; Teismann et  al., 2019). Negative affect shows 
a strong association with suicidal ideation, convergent with 
the strong association of negative affect with rumination. On 

FIGURE 3 | Structural equation model for the relationship between positive affect and negative affect and the association of these variables with suicidal ideation. 
PA, positive affect; NA, negative affect; SI, suicidal ideation; ei, standard error for each observed variable. CFI, comparative it index; TLI, Tucker Lewis index; 
RMSEA, root mean square error of approximation.

TABLE 4 | Indirect effects of affects on suicidal attempt through suicidal 
ideation.

B SE BootLLCI BootULCI

Indirect affect 
of PA

−0.10 0.03 −0.16 −0.05

Indirect affect 
of NA

0.17 0.03 0.11 0.24
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the other hand, positive affect exhibits a negative association 
with ideation, confirming that positive emotions play a functional 
role. Moreover, confirming the relevance of suicidal ideation, 
this rumination mediates totally the association of affect with 
suicidal attempt.

The main contribution of this study is that it addresses a 
specific population segment in which other factors (like bullying) 
are usually used to approach the problem. The fact that negative 
affect correlates more strongly with suicidal ideation than 
positive affect confirms the strong association of negative 
rumination with anxiety and other high arousal negative emotions 
usually activated by stress. Low positive affect also shows an 
association, although weaker, with suicidal ideation. These 
findings suggest that factors like negative emotional states affect 
suicidal ideation more strongly than factors like low social 
integration (which are associated with positive emotional states), 
as has been previously suggested (Joiner et al., 2005). However, 
positive affect also shows an important inhibitory role on 
suicidal ideation and by this path, suicidal attempts decrease. 
While sex does not affect suicidal ideation, multivariate 
mediational analysis confirms that women report more suicide 
attempts compared to men in our sample, congruent with 
other studies (Kaltiala et al., 1999; Allison et al., 2001; Undheim, 
2013). However, meta-analysis done by McHugh et  al. (2019) 
suggests that suicidal ideation is not sensitive enough to be very 
helpful as a screening test for suicide in non-psychiatric settings. 
This result shows the limits of suicidal ideation relevance.

This study has clear limitations. It is only based on self-
reports, and the suicide attempt indicator was composed of 
only one item. The attrition rate was high, so we  cannot 
characterize the people who dropped out of the study and 
potential self-selection bias is a clear limitation. This could 
have been addressed with an incentive system for participants 
in the second stage. To better understand the phenomenon 
in question, it would have been desirable to consider variables 
that are associated in a relevant way to the problem, such as 
mental disorders or the sociodemographic characteristics of 
the participants. This also constitutes a limitation of the study. 
Finally, another study limitation is social desirability responding, 
particularly in the specific issue of suicide (Caputo, 2017), 
where participants could tend to underreport their suicidal 
behaviors, due to the low acceptance of suicide in Western culture.

In general terms, it can be  concluded that when evaluating 
the health of adolescents (particularly mental health), it is 
necessary to consider their affective states, especially negative 
affective states, which are more strongly associated with suicidal 
ideation and suicide attempts. Following the line of the results 
of this study and previous studies, special attention should 
also be  paid to the subpopulation of female adolescents, who 

present a higher frequency in suicide attempts, although male 
adolescents should not be  neglected, because, according to the 
old and well-known gender paradox in suicide (Canetto and 
Sakinofsky, 1998), while women have higher rates of suicide 
attempts, men have higher mortality associated with this 
phenomenon. Future lines of research should address in more 
detail the ways in which negative and positive affective states 
are associated with suicidal ideation; this considering that, in 
this study, suicidal ideation was the key mediating variable 
between affect and suicide attempts. Thus, there would 
be  additional elements to develop effective interventions to 
prevent suicide in adolescents.
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Adolescent suicide is a pressing problem in Chile that has not yet been sufficiently

addressed, as suicide rates have stagnated in recent years. One possible explanation

could be linked to the adult-centered paradigm that continues to prevail in relation

to adolescent health initiatives. In light of this, programs that seek to promote youth

mental health should consider incorporating adolescents in the design process using

participatory methodologies, to ensure that these initiatives are well-suited for the

population. In line with this recommendation, a group of seven adolescents, 13 to 20

years of age, were incorporated into a research team to actively guide the design,

development, and validation of a technology-based intervention, known as Project Clan,

which was piloted to reduce adolescent suicide in schools in Chile. This groupwas known

as the “Group of Experts,” in acknowledgment of their role as experts by experience on

adolescence. A qualitative case study was conducted to explore their lived experiences,

through semistructured individual in-depth interviews with six members of the group.

Results showed that the adolescents had a high level of interest in mental health and

had experienced problems of their own or accompanied friends who were struggling,

which motivated their participation in the study. They had a critical view of the previous

interventions they had received through educational institutions and valued their role in

the promotion of their peers’ mental health through the Group of Experts. They also

highlighted the importance of creating tools that complement their daily lives and provide

an alternative to existing social networks, by respecting their anonymity, providing a

secure place for divulgation and self-expression, and facilitating access to professional

support. We conclude that programs that address issues that affect adolescents should

incorporate adolescents in the decision-making and design processes to ensure the

acceptability and effectivity of their interventions.
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INTRODUCTION

A central pillar of health promotion, as defined by the
World Health Organization’s Ottawa Charter of 1986, is the
empowerment of individuals and communities to be actively
involved in improving their own health, ensuring they have the
power to shape their own well-being (1). This participation can
take multiple forms, from helping to set priorities or planning
activities to actually guiding the implementation of strategies
and interventions, in collaboration with policy makers, health
professionals, and other stakeholders. One noted method of
community involvement is through research initiatives, andmost
specifically, through participatory methods, such as Participatory
Action Research (PAR), which rejects the traditionally passive
role of study subjects and instead views them as fellow
researchers, active decision makers, and change agents (2).
PAR acknowledges the value of considering individuals’ lived
experiences to determine how to most appropriately address
issues that concern them, and in the field of health research,
this approach has been used to engage vulnerable groups, such
as indigenous populations or those in low-income communities,
in order to conduct needs assessments, evaluate services, and
establish feasible solutions to pressing problems impacting these
individuals (3). Similarly, given the growing concern worldwide
for youth mental health, adolescents have been enlisted in
participative studies to improve the design of interventions that
seek to promote their peers’ well-being (4, 5).

In Chile, adolescent mental health is a major public health
concern (6). According to the latest national data, nearly a fourth
of Chileans between 4 and 18 years of age meet the criteria for a
psychiatric disorder (7), and bullying and depressive symptoms
are prevalent in Chilean schools (8). Chile is also one of the
countries with the highest suicide growth rates in recent decades
(9), and its adolescent population is no exception, with suicide
being the second leading cause of death in this group (10). A
2010 study by Ventura-Juncá and collaborators found that more
than 60% of youth have experienced suicidal ideation and that
nearly 20% have already attempted suicide at some point in their
lives (11). Nevertheless, fewer than half of those participants with
suicidal risk were able to receive treatment from mental health

professional, due to multiple access barriers. These obstacles to
seeking care are not only physical—due to the lack of services or
financial or time-related factors—but can also be psychological,
in terms of the associated social stigma (12).

In response to this concerning epidemiological data, the
Chilean Ministry of Health declared the reduction of adolescent
suicide to be one of its sanitary goals for the 2011 to 2020 decade
(13), and the Ministry’s National Program for the Prevention

of Suicide, launched in 2013, calls for the elaboration and

implementation of interventions to reduce suicide risk and

promote student well-being (10). Unfortunately, the real impact
of these well-intentioned initiatives has been modest, and suicide
rates have stabilized in recent years (9). In part, this stagnation
could be due to the fact that few interventions have been
implemented and evaluated in educational establishments, the
frontline settings where suicide prevention programs are most
needed, given the aforementioned treatment gap associated with

adolescents’ access to formal health services (7, 14), as well
as their lack of satisfaction with the quality of these services
(15). School-based interventions, meanwhile, have been shown
to be appealing to students, teachers, and parents, and they
significantly impact academic and psychosocial outcomes long
term (16).

On the other hand, the stagnation in suicide rates could also be
linked to the adult-centered paradigm that continues to prevail
in relation to adolescent health initiatives (17, 18). Under this
paradigm, adolescence is considered to be a preparatory period of
transition before adulthood, and the specific interests and needs
of this age group tend to be rendered invisible. At the same
time, adolescents are apt to be defined in association with risky
or disruptive behavior, such as unprotected sexual activity, drug
trafficking and consumption, school desertion, and violence, and
programs targeted toward this group tend to be focused solely on
the early detection of risk factors and the elimination of “risky
behavior” (19). While these approaches are important, they have
not yet been sufficiently updated or accompanied by a more
positive perspective of adolescence, which acknowledges and
encourages adolescents’ strengths, experiences, and knowledge,
to promote their comprehensive, healthy, and safe development
and overall well-being (20). The dominating adult-centric and
risk-centered paradigms of adolescence are also notably at odds
with the ChileanMinistry of Health’s own promotion of the rights
and participation of its adolescent service users, as laid out in the
National Program for the Comprehensive Health of Adolescents
and Youth Action Plan for 2012 to 2020 (21). Additionally,
UNICEF emphasizes the urgent need to promote adolescent
participation in decision-making spaces, noting the “strategic
importance of this group for the development of our societies”
[(22), p. 4], as adolescents are becoming mature, active citizens,
who can contribute with valuable and transformative ideas.
UNICEF’s open call to encourage adolescent’s active participation
is in line with current paradigms that view adolescence as
a crucial period of growth and learning (20) and with the
concept of “experts by experience,” a term born out of the
recovery movements led by mental health service users, which
highlights the importance of valuing user’ lived experiences and
perspectives and allowing them to inform and guide treatment
and policy decisions (23, 24). The use of “experts by experience”
has also expanded beyond the field of mental health services,
to encompass individuals affected by other health problems or
certain social groups, such as adolescents with juvenile idiopathic
arthritis or clients of long-term elder homes (25, 26).

It is thus clear that in order to best address the urgent
issues of youth mental health and suicidal risk, non-suicidal self-
injury (such as cutting), and suicidal behavior—as understood by
the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (27–29)—programs must be adapted to the adolescent
population in Chile, by bringing the interventions in their regular
daily settings (rather than limiting them to clinical environments)
and by incorporating them as central actors in the process of
designing and validating the strategies.With this context inmind,
the authors applied for and were granted Chilean public research
funding for a project to develop and evaluate an intervention
program, using information and communications technology
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(ICT), to prevent adolescent suicide among students in school
settings through a randomized controlled trial. At the onset
of the project period, seven adolescents were recruited to join
the research team to lead the development of the intervention
model, as experts of the adolescent experience, in recognition
of their unique understanding of their peers’ interests, needs,
concerns, and expectations, in relation to youth mental health,
adolescent suicide, and possible interventions to address these
issues. Over the course of a year and a half (March 2017 to
September 2018), this group of adolescents, who were known
as the “Group of Experts,” met monthly with three members
of the research team (authors SS, ET, and FS) for 2- to 3-
h meetings and kept in regular contact between in-person
meetings via WhatsApp in order to develop the intervention
model and oversee its transformation into an online web
platform and mobile application, in collaboration with computer
engineers and programmers, which resulted in the final version
of the intervention, a virtual community known as Project
Clan (“Proyecto Clan” in Spanish). The name Project Clan was
chosen through brainstorming discussions with the Group of
Experts, in reference to the values of peer support, inclusivity,
and respect that underlie the intervention. The interventions’
features range from traditional suicide prevention strategies (e.g.,
chat and phone line with trained mental health professionals and
short articles with evidence-based information and tips), which
seek to reduce the mental health access barriers, to more novel
components (e.g., forums, a central “wall” to post anonymously,
the creation of avatars instead of using photographs) that are
focused on facilitating interactions between participants and
encouraging their sense of belonging. Further details about the
project and trial, which was the first of its kind in Latin America,
can be found in Mascayano et al. (30).

The inclusion of the seven adolescent members of the Group
of Experts in the research group added a central PAR component
to the investigation, because the adolescents’ ideas and proposals
were the basis for the intervention model, and their active and
ongoing engagement and feedback led to the creation of Project
Clan. To better understand the significance and origins of the
adolescents’ contributions to the project, a qualitative study was
conducted in parallel to the larger project and is presented in
this article. Specifically, the aims of this study were to determine
how the group members’ past experiences related to adolescent
mental health, suicide, and the use of ITCs transformed them
into “experts by experience” and informed the creation of the
intervention model.

MATERIALS AND METHODS

Procedures
We used a qualitative case study design to evaluate the
incorporation of adolescents in the development of Project
Clan. As indicated by Stake, care studies are “the study of
the particularity and complexity of a single case, coming to
understand its activity within important circumstances” (31). The
foremost objective of case studies is to describe and explore the
characteristics of the participants and secondarily to apply this
exploration to more deeply understand a specific phenomenon

involving the participants (32, 33). This case study focused on
the adolescents who comprised the Group of Experts during the
development of the Project Clan intervention, from 2017 to 2018,
to prevent adolescent suicide and promote mental health and
well-being in Santiago, Chile. These cases are particularly difficult
to distinguish and separate from their context, in line with Tight’s
description of case studies (34). Additionally, Tight adds that case
studies, which are qualitative by nature, tend to rely on small
samples and utilize a particular type of evidence; in this case, we
use semistructured, individual in-depth interviews to study the
adolescents’ experiences.

The interviews were conducted by an external researcher
(author A.C.), a medical anthropologist who did not participate
in the development of Project Clan and who did not previously
know the members of the Group of Experts. The interviews
focused on three thematic areas: (a) personal experiences related
to adolescent mental health (or those of their peers); (b) use and
perception of online social media and social networks; and (c)
experiences with and contributions to Project Clan.

The study’s base assumption was that the adolescents’ previous
experiences with youth mental health issues and use of ICTs
and social networks strengthened their contributions to the
intervention model.

Participants
The participants of this case study were the adolescents who
were selected to form part of the Group of Experts for the
larger suicide-prevention project. This selection process was
based on two focus groups, which were held in January and
March 2017, with a total of 17 participants, between 13 and 20
years of age (from eighth grade to second-year college students).
Each focus group lasted ∼90min and covered topics ranging
from adolescent suicide and mental health, how these issues
are addressed in school settings, and the use of ICTs. On the
basis of these discussions and the adolescents’ gender, territorial,
and socioeconomic diversity, and interest in participating in the
study, a subgroup of seven adolescents—three males and four
females—were selected and agreed to participate in the Group
of Experts.

The specific sample for this case study was formed through
a purposive non-probability method (35). On the basis of this
method, the sample was limited to six of the adolescents who
formed a consistent part of the Group of Experts throughout
the entire process of developing the intervention model. This
criterion excluded one of the female members of the group, who
attended only two meetings at the beginning of the project and
then had to withdraw because of academic obligations. Table 1
presents deidentified details of the six members of the Group
of Experts who participated in this study. In the Results, the
adolescents will be identified by codes, referring to their gender
(e.g., [M1] is male participant number one).

Tools
The six members of the Group of Experts were initially
informed about this study and invited to participate during
their regular meetings with the research team in early 2018, and
the adolescents were then contacted by author A.C. through a
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TABLE 1 | Group of Experts.

Code (Gender) Age (years)

at time of

interview

High school

F1 14 Subsidized artistic school (in MR)

F2 17 Public school of academic

excellence (in MR)

F3 18 Public school of academic

excellence (in MR)

M1 20 Public school (in region)

M2 20 Subsidized school (in region)

M3 17 Public school (in MR)

F, female; M, male; MR, Metropolitan Region (location of capital city of Santiago).

telephone call or via WhatsApp. In this first contact, the study
and its purpose were explained in greater detail, and meeting
places and times were coordinated to carry out the informed
consent process and conduct the interviews. The interviews were
held between April and August 2018, and interview locations
were determined based on the preference of each adolescent, to
optimize his/her comfort and thus facilitate data collection. Four
interviews were held in the adolescents’ university or school, and
two were held in cafés of public libraries in Santiago.

The semistructured interviews lasted between 60 and 120min
and covered various topics in relation to the project, the
conformation of the Group of Experts, the participants’ personal
history and association to adolescent mental health issues,
and their use of ICTs. All of the questions included in
the semistructured interview guide (Table 2) were previously
validated by the core research team of Project Clan. Each
participant was interviewed once, and the conversations were
audio recorded and literally transcribed.

Data Analysis
The interviews were analyzed according to the tenets of thematic
analysis, a strategy that identifies thematic patterns in collected
data (36, 37). Thematic analysis involves the systematization
of qualitative information from a coding process that is based
on previously defined categories (deductive approach), as well
as categories that emerge from the collected data that are
consistent with the hypotheses and thematic questions of the case
study (inductive approach) (38). Thematic analysis is particularly
pertinent for exploratory qualitative studies, because of its
cyclical and reflective nature, which also maintains systematicity
and rigor.

Authors A.C., S.S., and E.T. independently reviewed and
codified the transcripts, using the program ATLAS.ti, and they
met regularly to compare and discuss their analyses and emerging
categories and review any discrepancies. Through this iterative
process, they arrived to a consensus about the final categories and
the principal findings.

Ethical Considerations
Prior to beginning each interview, the participants—and in the
case of minors, their parents or guardians—went through an

TABLE 2 | Semi-structured interview guide.

1. Connection with the project

• How and why were you contacted to be a part of the project?

• What was your initial reaction after learning about the project? How did you feel?

What did you think?

• What did you know previously about topics related to youthmental health? Have

you had any close experiences related to this issue? Had you talked about it

before with friends or family members or in school?

• What do you think about the use of technologies to promote mental health?

2. Group

• How was the group formed? Who was a part of it, and what was your

relationship like?

• What problems did you talk about as a group?

• What differences did you have as a group (related to socioeconomic

class/school/gender/city of origin)?

3. Adolescent mental health

• What do you think about your generation? What problems does it face? How

do you view the Chilean youth of today?

• How do adolescents relate with older and younger generations? (indifferences,

committed, etc.)

• Do you believe there is a mental health problem in Chile? Among adolescents?

• What do adolescents think about health professionals? Teachers? The

interventions they offer?

4. Use of technology

• What is your relationship with technology like? What sites or applications do

you use, and for how much time? In terms of your group of friends or family

members around your age, what technology do they use? Which sites/apps?

For how long?

• What role do you think technology plays in your social and emotional life? For

other adolescents?

5. Project

• What do you think about Project Clan, the development process, and

final result?

informed consent process, in the context of the larger project,
which was approved by the Ethical Committee of Human
Subjects Research of the Faculty of Medicine, Universidad de
Chile. The adolescents did not receive any sort of payment
or reward for participating in the study, and any incurred
costs (transportation, beverage) were covered by the project or
reimbursed, to ensure that their participation did not represent a
financial burden.

RESULTS

The categories used to analyze the data coincided with the
three initial thematic areas of the case study. In addition, a
fourth emergent category was added, dedicated to the analysis of
other mental health interventions that the adolescents had been
exposed to previously. These different interventions assumed a
central importance in the participants’ explanations of their past
experiences, as they noted that these interventions motivated
their participation in the Group of Experts and informed their
vision and principal recommendations for Project Clan.

These four main categories are as follows:

• Relation to and experience with mental health
• Prior interventions
• Relationship to social media and social networks
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• Reaction to and experience with Project Clan

Main findings of each of these categories are detailed below
and also summarized in Table 3.

Relation to and Experience With Mental
Health
This thematic category focused on how the participants learned
about adolescent mental health issues, through their own
experiences and those of their peers. These experiences pushed
them to want to acquire tools and competencies to effectively help
others in times of need.

Peers’ Experiences Driving Participants’ Desire to

Help
The adolescents involved in Project Clan had a high level of
interest in topics related to mental health and had personal
experiences to share pertaining to their own mental health
struggles, their friends’, and/or those of another close contact.
Each participant, without exception, gave detailed accounts about
the various ways in which they have seen their school-aged years
impacted by mental health issues, from bullying in classrooms
or on social media, the problematic use of drugs and alcohol, to
the presence of depressive and anxiety symptoms linked to family
problems and the acceptance of sexual identity, as well as cases
of self-cutting and suicide among their classmates. In the face of
these experiences, most of the participants positioned themselves
as peers: “When you know about these things, that a friend, a
classmate is suffering, you want to help, to say something that
could help him or her feel better” [M1].

Nevertheless, the interviewed adolescents admitted that,
although they wanted to support their peers, they did not have
adequate skills, tools, or training to meaningfully offer any sort
of assistance:

[I had a friend that cut himself, on his arms, and] I always told him

that he didn’t have to do that and that he had to realize that he had

friends who were there and cared for him, but more than that, I

didn’t know what else to do. . . the problem is that I only knew

about what was happening because my friend trusted me, and I

wasn’t about to go to telling everyone, so I just tried to help him

however I could, but for me, it wasn’t justified to go tell a teacher,

because then I would be sharing things he didn’t want others to

know. [F1]

The adolescents shared that, although they were frequently
witness to their friends’ mental health problems, they did
not know how to adequately address these issues, apart from
accompanying their friends and giving advice to the best of their
ability. They also expressed feeling impotent, as they were unable
to resolve the situation:

You knew about bullying, that people bugged your friends, but

you didn’t really know what to do. Everyone wants to fit in, so

you try not to worry too much about it, and that’s it. I hated seeing

this, and at least I didn’t react this way, but it bugged me. . . But,

actually, the truth is, I didn’t do much. I didn’t know what to

do. [F2]

The participants’ desire to have beenmore prepared to help, while
still respecting their friends’ request for secrecy, was a significant
part of theirmotivation for participating in the study and forming
part of the Group of Experts to create Project Clan. As one
participant explained:

Suicides were common at my school, and I had some friends that

also seemed to be heading in that direction. [With Project Clan,]

I really liked that I could somehow help them, to get them to trust

me and share their problems, so that I could help solve them or at

least help my friends keep going and see that everything can get

better. [M2]

Personal Experiences and Desire to Understand

Their Own Growth Process
Likewise, the participants’ own experiences, having overcome
difficult moments related to depression, cutting, anxiety, and
bullying, also motivated them to help their peers.

TABLE 3 | Main findings of the study by category.

I. Relation to and experience

with mental health

II. Prior interventions III. Relationship to social

media and social networks

IV. Reaction to and experience with

Project Clan

1. Based on their experiences

with their peers, the adolescents

wanted tools to prevent and help

their friends and classmates with

mental health problems.

1. The mental health interventions that

have been offered to the participants

in school settings were considered to

be “adult-centric” and incongruent

with their social and economic

realities and family contexts.

1. While the participants

constantly used social media,

they were also aware of the

associated risks, in terms of

privacy invasion and the

addictive nature of the platforms.

1. The adolescents thought it was

necessary to create a platform and

interventions that were different from the

social media platforms and networks that

already existed, which motivated their

participation in the project.

2. Based on their own

experiences, the participants

expressed wanting to more

deeply understand their own

changing feelings and emotions

related to adolescence.

2. The participants recognized an

access gap between adolescents and

mental health services, due in part to

persisting stigma.

2. The adolescents said they had

utilized strategies to protect

themselves from these risks, by

regulating their use and reporting

inappropriate behavior.

2. The adolescents recommended the

construction of a personalized, visually

attractive platform that protects their

anonymity, through the use of avatars, for

example. They also advocated for the

incorporation of mental health

professionals (“Clan Councilmembers”) to

reduce barriers to access mental health

services.
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When they told me about the project, I was interested because I

know about mental health. I’ve been going to see psychologists,

psychiatrists, everything, since I was about 10. They had me read

things, to learn about it, and everything was lame and boring.

They had me answer surveys, tests, and I always wondered what

it was good for. “I’m still sad, this isn’t working,” I thought. So,

when they told me about a platformwhere I could play, keep track

of my mood, and talk with other people, I thought that it could be

exciting, even for someone who doesn’t have problems. It’s not a

typical site run by psychologists. [F3].

In this same vein, another participant who went through a similar
process during his adolescence shared that he wished that he
would have had access to something like the project’s platform
to support him when he when he felt alone and helpless.

I was bullied when I was younger, and that experience affected

my mental health during high school. That is what got me

to contribute to the project and help. . . Because during that

period, it was like. . . mistake after mistake. I told the school

administration what happened and nothing. In fact, they told me

“hit them back.” In the end, I was alone. . . But that could have

been completely avoided. Over time I’ve come to understand that

people have choices, and if for example, a kid bullies others, there’s

some reason behind it. Maybe his parents abuse him, maybe his

parents are separated and fight every day, but I only came to

understand that when I grew up and matured. It could have been

avoided. [M1]

The participants’ testimonies reveal their familiarity with a range
of issues that are central to adolescent mental health. Moreover,
their discourse displays how these topics have become an integral
part of their daily lives and interactions. As they constructed
their identities, the participants’ views on mental health evolved
and matured, and they gained new tools to help them overcome
obstacles. With Project Clan, they were motivated to share their
collective and personal experiences and knowledge to assist
their peers.

Prior Interventions
This second category, which emerged from the first thematic
area, is related to the adolescents’ experiences with prior
intervention programs and activities they had seen or
participated in through their school or other settings, as
well as their reflections about the traditional approaches to
youth mental health promotion in Chile. Their opinions of these
interventions influenced their proposals for the platform, which
sought to remedy some aspects to the approaches they considered
to be most critical and at fault, such as an adult-centric and
risk-centered perspective of adolescence, their interests, and
issues; and indifference about the sociofamiliar contexts of
students. Likewise, these reflections reflect that the adolescents
felt removed and distanced from traditional mental health
services, in part due to stigma about the use of clinical services.

Drawbacks of Adults-Centric and Risk-Centered

Interventions
The participants had a deeply critical view of the few, if any,
mental health interventions they received during middle and
high school, from teachers, school counselors, or administrators.

Despite their peers’—and their own—psychological struggles,
the adolescents reported that some of their schools showed
almost complete indifference to their difficulties, as did most
of the adults in their lives. The Chilean education system is
heterogeneous, and the quality of education received depends
largely on socioeconomic level, with some schools strongly
shaped by market interests, rather than the educational needs
of the population (29). In this context, the participants’ schools
had varied responses to the students’ mental health issues. While
some students participated in workshops about bullying and
drug use, others shared that they did not receive any mental
health orientation, be it during classes or through extracurricular
activities. Despite these differences, the participants said that
all of the interventions were offered through an adult-centric
lens, with professors simply providing them with information to
correct the students’ supposed ignorance about substance abuse
and other “risky behaviors.”

In my school, they occasionally tried to do things like, I don’t

know, an antidrug program, because you could often see people

using or selling drugs inside the school, so they organized these

super inadequate programs, led by someone who had never used

drugs in his life. I think that someone who has never used drugs

isn’t going to be able to help someone who uses, because he’s never

been there. What’s more, they brought in a sociologist to talk to

us, who was clearly very upper class. It was like he came from

this completely different, comfortable reality, and comes down to

study us poor students. Like, “let’s find them a solution.” But it was

from a position of absolutely zero experience, and so obviously

just listening to him made you fall asleep (. . . ). So the programs

the schools have are so deficient that it’s funny but also sad. [M3]

The participants also explained that, because of their schools’
deficient strategies for addressing these important topics, they
did not feel comfortable reaching out to adults when there was
a problem. They stated that they believed that their teachers
do not have the tools or time to adequately assist them. One
participant explained that his teachers’ failure to respond to
bullied classmates made the classmates downplay what they were
going through and even believe that the bullying was not an issue.

The teachers knew [about the bullying] but did nothing. A few

times I tried to do something, but then I realized that even the

bullied kids, when you talked to them to try to ask how they were

or tell them to do something, even they would tell us, “nah, I don’t

care,” like playing dumb. “Wewere just playing. It doesn’t matter.”

Things like that. So, it just went on and no one intervened. [M2]

At the same time, they feared that if they opened up to their
parents about their problems and crises, they would be viewed
as problematic or “crazy” and be sent to a clinical psychologist,
which they viewed as another obligation that would only serve to
“increase the pressure [they] are under” [F2].

The Gap Between Adolescents and Traditional

Mental Health Services
The treatment and support access barriers facing adolescents,
marked by their mistrust and rejection of the schools’ insufficient
efforts to address important issues, are further increased by
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the stigmatization of mental health services. The participants
expressed skepticism about how health professionals and other
adults could help them, and many of them shared that while in
school, they avoid talking with these individuals about their or
their friends’ issues, even when faced with serious problems.

There are people that don’t show how they feel. They seem happy,

but inside they are not okay. But these people, these students, are

afraid of showing how they really feel, because when they tell you

“go talk to the psychologist,” it’s scary, because you think “What

are they going to tell me? What are they going to ask?” and so

people don’t go, even if they feel really bad. There’s the option,

but they are not going to take it, because they feel like it’s going to

be weird, and make them feel worse. [F1]

This same participant also expressed serious doubts about the
effectiveness of traditional mental health services:

I had a friend who was cutting himself, and I never told his mom

because I thought his mom was going to hospitalize him (. . . ).

He always told me that it was a good idea not to tell his mom,

because she would have done tons of things that wouldn’t have

helped him. . . It wouldn’t have been worth it to spend money on

a psychologist. [F1]

Relationship to Social Media and Social
Networks
The participants’ use, perception and relationship with ITCs,
and specifically online social networks, revealed the adolescents’
awareness of the benefits of these networks but also the risks
inherent in the use of these platforms. They also valued
the importance of anonymity in seeking support on mental
health issues.

Benefits and Risks Related to Social Networks
The adolescents indicated that mental health promotion should
be undertaken through an intersectoral collaborative approach,
while avoiding vertical, risk-centered interventions that do not
address adolescents’ interests and realities and that underestimate
their experiences. Additionally, they agreed that digital resources,
in particular social networks, could be a strategic tool on which
to base interventions targeted toward their peers, given the
prevalence and familiarity of their use.

In this respect, during the interviews, the participants stated
that technology was a fundamental part of their social life, and
they expressed frequently using technology to form and sustain
relationships. All of them had accounts in the social network
applications most commonly used in Chile, such as Facebook,
WhatsApp, Instagram, and SnapChat, and reported using these
applications for multiple hours each day. In fact, WhatsApp was
a means of communication used to contact the adolescents to
coordinate these interviews. It must be noted that the adolescents
recognized the risks involved in the extensive and unregulated
use of technology, its centrality notwithstanding, in terms of
its prejudicial effects on both physical and mental well-being.
With respect to the latter, the participants acknowledged that the
excessive use of social networks can damage self-esteem and their
ability to form long-lasting bonds. For example:

The thing is, nowadays, people do things that aren’t necessary,

that don’t make any sense. Like, now, for example, if I take a

picture of us drinking coffee in the interview, I feel like that’s

unnecessary. Why does everyone else have to know what I’m

doing? And I think that this sort of attitude just makes us worried

about other people think about us, and also, we tend to worry a

lot about the lives of everyone else. [M3]

The probability that social networks have a negative impact
on adolescents seems to depend on how much weight and
importance teenagers give them, while forming their identities
and worldviews.

I think that if we did a survey, we’d find that everyone is concerned

about what other people think of them, and this can really impact

your life, because sometimes people take it poorly, and begin

to feel even worse and harm themselves, since they only believe

and care about what other people think, and they even forget

their own view of themselves. So, a lot of people get messed

up because of this, because of other people’s comments in social

media. [F1]

Protection Strategies Related to Use of Social

Networks
In response to this risk, a number of participants, especially the
females, discussed ways in which they have protected themselves
and their classmates against the negative effects of social media:

In my school, there was a problem with bullying associated with

a fake page that some people made, which said horrible things

about everyone, and so we went to talk to the head teacher,

who asked us what we were going to do to fix this. So, we

repeatedly reported the page until it was shut down for offensive

content.We organized together, and it worked. It shows that when

something or someone gets out of line, we can do something

about it. [F1]

This type of bullying, or similar risks, such as the possibility
of being tricked or contacted for inappropriate reasons, are
directly related to the use of social media, which is why the
participants believe that the use of social networks should be
regulated especially during early adolescence (10 to 13 years), the
period in which they admitted to first using these applications. As
one female participant explained:

I was only allowed to begin using social networks when I was 12,

and I was always supervised. (. . . ). Mymom controlled my phone,

and I’d obviously say “OhMom, don’t mess around inmy life,” but

now in hindsight I feel that it was the right thing, because even

now sometimes people I don’t know talk to me, or use my photos

to create a fake profile, or I people sent me semipornographic

photos. [F2]

The participants’ awareness of the benefits and potential of digital
resources and social networks, along with their associated risks,
put them in a unique position to contribute to the creation of
the technology-based intervention model to promote adolescent
mental health and prevent suicidal behavior.
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Reaction to and Experience With Project
Clan
The final category focused on the adolescents’ initial impressions
about the project proposal, the formation of the Group of
Experts, and the contributions they made to the design of
the intervention.

An Online Platform to Promote Mental Health: A

Different Approach
With regard to this last category, the proposal of an intervention
based on an online platform solicited diverse initial reactions.
On the one hand, some of participants reported thinking that
it could be “fun” and “different” and that it could be useful and
interesting for their peers. These appreciations were based on the
participants’ impression that currently existing online material
about mental health is purely informational and not helpful:
“They tell you not to kill yourself, but that doesn’t really mean
anything for you” [F3].

A number of other participants, however, were at first doubtful
that the new platform could offer something not already available
through preexisting and popular social networks, in terms of
forming connections and interacting with others.

At first, I thought that there are thousands of social networks. It

has to have something that really attracts people’s attention, or else

it isn’t going to work. . . plus, it’s about a topic that people don’t

normally talk about openly, and presenting that information, even

if it is done in a nice way doesn’t automatically mean that people

will use it. [F2]

The adolescents’ awareness of the challenges involved in creating
the online intervention model served as a starting-off point
from which the group addressed issues and made decisions
related to the platforms’ proposed components and strategies.
Moreover, the participants viewed an opportunity to develop
a space that would promote, rather than weaken, their peers’
mental health. They felt that current social networks facilitate
unhealthy comparisons and often lead low self-esteem and loss
of self-worth:

I see it a lot among girls that they compare their photo to someone

else’s, think about if they have a good body. If they go to the gym,

they take a picture, and then someone else compares herself and

feels bad. It’s all really false, and we have become so dependent on

that. [M3]

Recommendations: The Importance of Design,

Anonymity, Peer Support Options, and Readily

Accessible Mental Health Counseling
Numerous challenges emerged during the creation of the
intervention model. The participants believed that the imagery
and styling of the site would be crucial to appeal to their peers
and discussed how to balance designing a visually attractive and
dynamic platform that would be able to maintain the interest
of adolescents, while also promoting their mental health, by
strengthening protective factors and identifying risk factors.

When we were planning it, I said that it’s necessary to give the

users the power to change the format of the platform. It gives a

greater sense of ownership. . . of “Oh, I’ll change the color” . . . it

makes it more personal for me, because depression is already a

super personal thing. . . having something that is also nice to look

out, without someone many weird words and messages like “you

must do this” and also with colors that are more calming than red,

blue, and yellow. [F2]

To astutely address these issues, the Group of Experts also
decided that anonymity of the participating adolescents should
be a central characteristic of the site.

I think it’s great [the anonymity], because then you remove the

prejudices involved in looking at a photo, when you say, “Oh

no he’s fat, he’s ugly, or he’s trashy, so I won’t talk to him.” So,

with anonymity, you take away that prejudice due to physical

appearance, which is the first judgment one makes. [F2]

The participants’ awareness of the importance of anonymity is
due precisely to their interactions with one another in the Group
of Experts. As that group is heterogeneous, they began to ask
themselves about the opportunities that Chilean adolescents in
this day and age actually have to get to know different realities
and, at the same time, talk about their common interests and
experiences they share as teenagers.

We got the idea of using anonymity because we looked at each

other and asked ourselves, “What would you think if I someone

like me talked to you, for example?” And the other person would

say, “It’d be really weird, because it’s not like we have a similar

style,” and then I had to admit that I’d probably act the same way,

too. “I’d also think it was strange if someone like you, with your

physical appearance, talked to me.” So, it was like, and if we make

the platform anonymous? And then we decided to do it. [F2]

However, even though anonymity has its benefits—permitting
free expression and facilitating new connections by avoiding the
stereotypes imposed by photographs and physical appearance on
social media—the participants also realized that it was essential
that images be somehow incorporated into each person’s profile,
as self-representation is so important to adolescents, especially
in digital platforms: “It was hard to imagine a platform without
images. Today, everything revolves around images, publicity,
television, series, Instagram. We are also saturated with images.
How are we going to get people to use the site if there
aren’t images?” [M2]. To respond to this need, the participants
proposed using avatars or virtual characters that each person
could create based on his/her interests:

We created elements for the avatars that couldn’t be distinguished

based on gender or age, so that everyone could identify with the

character. The idea was to be as inclusive as possible and that

people could choose characteristics according to how they felt or

wanted to be represented. [F2]

Through the creation of avatars, the Group of Experts sought to
reconcile the importance of anonymity with adolescents’ need
for personalization. It was also decided that the possibility of
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writing completely anonymous messages on a central public
wall—without even the avatars linked to one’s comments—would
be attractive to users who want to express themselves without fear
of judgment.

Similarly, the participants recommended including a
gamification aspect in the platform by awarding active
participation and progress in the intervention’s activities
with points, as a way to encourage sustained use of the platform.
This idea was proposed by members of the Group of Experts
who had previous experience with video games, in which players
gain points as their advance and compete against each other
Although the promotion of competition between the platform
users was initially debatable, all of the participants agreed that
the point system would stimulate use, adherence to, and interest
in the platform, through a compensation mechanism, in which
increased participation would unblock elements for the avatars.

Yes, I think that [the use of earning points for participating]

can work, because these points could generate and incentivize a

sort of competition, which is linked to progress. You could have

conversations with others to ask them like, “And you, what did

you do? How many points do you have?” And they listen, and in

the end, there is this shared understanding, and everyone wants

to advance to the next level. [M1]

They voiced that they appreciated that that their level of success
and progress in the platform depended on them and their degree
of engagement, and not on the effect their actions had on others,
in direct contrast to the basis of their interactions in other sites,
in which they write a tweet or upload a photo to Instagram
or Facebook, and then view their success based on how many
“retweets” or likes they receive.

Additionally, the participants’ past experience viewing
traditional clinical services as sterile, stigmatizing, and removed
from their reality informed their recommendations that the
adolescent users should be able to have rapid, easy access to
trained psychologists—known as the “Clan Councilmembers”—
who they could engage with through a private chat system
or more publicly in different public forums with multiple
participants. They believed that facilitating the online connection
would make their peers more apt and open to seek out help,
and that the online presence would serve to create a more
horizontal therapeutic relationship. As expressed by M1: “we
had an idea that a psychologist should be available 24/7, to
pay attention to these problems, who you could always talk to,
without being ashamed.”

Finally, during the course of developing the Project Clan
model, in line with their expressed desires to help their
peers (see Section 3.1.1), the participants advocated for the
inclusions of functions that would facilitate communication
and peer support between adolescents, such as forums, as well
as informative sections about how adolescents can help their
friends, classmates, and other acquaintances with mental health
issues or other problems.

Thus, based on the Group of Expert’s recommendations,
the Project Clan platform offered an attractive, secure,
and completely anonymous space for free expression,

while also promoting the creation of strong social and
therapeutic relationships.

DISCUSSION

The objective of this case study was to determine how the
adolescent members of the Group of Experts’ past experiences
related to mental health, suicide, and the use of ITCs transformed
them into “experts by experience” and informed the creation
of the Project Clan intervention model to promote their peers’
mental health and well-being and reduce suicide risk. The
results of the four identified categories—the participants’ past
experiences with mental health, their experience with prior
mental health interventions, their relationship to social media
and social networks, and experience with Project Clan– are
discussed at continuation.

Firstly, in their testimonies, the adolescent participants
expressed great interest in mental health and their concern for
the well-being of their peers. They shared that during high school,
they were often confronted with difficult situations affecting their
mental health or their friends’. However, despite wanting to find
solutions to these problems, they felt unequipped to adequately
respond to these important issues, due to their lack of knowledge
and resources, and their being naturally assigned a passive,
secondary role in the management of their own well-being. As
a result of this, they felt impotent in the face of what they
viewed to be a major concern for their generation. In contrast
to this frustrating situation, their participation in the “Group
of Experts” gave them a platform from which they could finally
channel their desire to effectively help their classmates (17). Their
prior experiences of feeling helpless and ignorant informed the
Project Clanmodel, with its focus not only on one’s own struggles
and growth process, but also on gaining the necessary tools and
information to assist their peers, by knowing how best to identify
and help friends in need. These findings are in line with the
central role that peer groups play in adolescent psychosocial
development (39); during adolescence, one’s peers greatly
influence the crystallization of identify and emotional regulation,
and there is an important association between social support
and subjective well-being among adolescents (40). This is also
highlighted in their recommendation of including forums and a
messaging system in the platform, to offer a space for participants
to support one another, in a safe community environment.

These components of the platform, and the formation of the
Group of Experts itself, is related to the ideals of peer support,
which is “based on the belief that people who have faced, endured,
and overcome adversity can offer useful support, encouragement,
hope, and perhaps mentorship to others facing similar situations”
[(41), p. 443]. Peers are defined as individuals who have shared
difficult, similar experiences, which could vary from cancer
survival, to the unexpected death of a parent, to mental illness
(42). In the context of Project Clan, with its focus on suicide
prevention and mental health promotion, the Group of Experts
shared the experience of going through middle- and high-school,
facing the related stressors and pressures, and having similar
goals and interests as the study’s participants; on the basis of
this experience, they offered mutual support and orientation.
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Thus, Project Clan is constituted as a peer support model. Several
reviews have noted that peer-support services are of use to
connect individuals with mental health issues with others, so
that they can share experiences and provide emotional and social
support (43–45). Furthermore, being involved in such services
is often related to improved empowerment and increased hope
in the future among peer workers (44). We must note, however,
that the evidence of the effects of these services is still inconsistent
across studies (46) and future research needs to examine the
mechanisms through which peer-based interventions work.

Secondly, with respect to past mental health interventions
the participants experienced, they shared that the few programs
they had been offered tended to be vertical and adult-centric,
thereby confirming the findings of the reviewed literature, which
discussed the dominant prevalence of the adult- and risk-
centered paradigms of adolescence (17–19, 47). The participants
stated that the interventions they had previously seen did
not comply with the criteria they considered essential for the
acceptability and relevance of an intervention model (48, 49),
and they also viewed traditional mental health services as distant,
stigmatizing, and ineffective, reflective of the documented
treatment gap between adolescents and clinical services (7, 14).
Our results show that the adolescents wanted to ensure the
creation of an intervention which respected and understood their
point of view, which could be seamlessly inserted into their daily
lives and which nurtured the establishment of horizontal, rather
than vertical, caring relationships, with peers and professionals,
thus reducing access barriers.

Thirdly, in terms of their relationship with technology, the
adolescents acknowledged the central role that online social
networks play in their daily lives, as evidenced in their frequent
use of these platforms, which they use to establish and maintain
their interpersonal relationships. This is reflective of the Chilean
context, where over 90% of youth connect to the internet at
least once a day, especially to social networks (50), and where
adolescents view online resources as an important facilitator for
numerous aspects of their lives (51). The participants envisioned
Project Clan as a platform that had the potential to span and
connect their cyber relationships with their offline, in-person
activities, more so than the social media networks they currently
use. At the same time, during the interviews, the participants
were able to identify risks associated with the use of ITCs –from
privacy concerns to mental health problems due to online
bullying, abuse, oversharing, and constantly comparing oneself
to others– and they shared strategies they have used to reduce
these risks, which they also translated into recommendations for
the intervention.

The adolescents’ reflections are also supported by the existing
literature. On the one hand, extensive use of social networks
can lead to dependence and distress associated with anxiety and
loneliness among adolescents, and there are legal and privacy
concerns associated with uncontrolled use of these platforms;
on the other, ITCs offer enormous potentialities for engaging
adolescents and reducing access barriers to mental health
services, by removing the physical distance to access quality
information and orientation from mental health professionals,
and by providing this support at little or no cost, all from the

privacy of one’s phone or computer, without the associated
social taboos (52–55). The diverse and varied impact of ITC
use, over the short- and long-term, needs to be intensively and
continuously investigated, and to this end, there is an important,
growing field of qualitative research which explores, for instance,
how the use of ITCs, such as online blogs, can pose both risk and
protective factors for suicidal and self-injurious practices among
adolescents (56, 57).

Finally, on the basis of the above, the participants were
able to capitalize on and relay these personal experiences and
reflections to their role as “Experts by Experience” to create the
Project Clan intervention model. They viewed Project Clan as
an opportunity to contribute to a new type of online platform,
which would provide a space for adolescents to find reliable
information and practical advice related to mental health, share
experiences, find peer and professionals, and strengthen their
mental health, in contrast to existing sites they cited as harmful.
The adolescents made a series of recommendation to ensure
the platform’s aesthetic, components, and functionality were
attractive and useful for their peers, and one of the most crucial
aspects for them was protecting the future users’ anonymity,
which would allow users to interact with others, explore new
interests, and express themselves, without the fear of judgment
or prejudice. Another key element is related to the centrality
of adolescent self-representation and their need to create a
social media identity, just as they are in the process of forming
their own identity as maturing individuals in society (20, 55).
The participants were able to satisfy both these needs—self-
representation and anonymity—through their idea of creating
avatars. Moreover, based on their desire to be able to help their
peers, they incorporated spaces, such as forums, in the platform
for the adolescent users to offer one another advice, in addition
to the information targeted at giving tips to classmates and
friends of those in needs. These strategies are in line with the
literature that demonstrates the importance of peer groups and
social support for adolescent well-being, which is a protective
factor for mental health problems and to prevent bullying, for
instance (40, 58, 59). Lastly, they viewed the psychologists—the
so called “Clan Councilmembers”-–who would be available to
give users individual and group orientation and support through
the platform, as a positive contribution, which would serve to
reduce treatment access barriers in Chile (7, 14).

Limitations and Future Studies
The establishment of the Group of Experts to create the Project
Clan model is a first approach to putting into action the Chilean
Ministry of Health and UNICEF’s calls for increased adolescent
participation in decision making spaces (21, 22). Unfortunately,
the project, and thus the Group of Experts, was only temporary,
and this study also has some associated limitations. For one,
given that the adolescent participants were recruited on the basis
of their involvement in a specific and time-limited initiative,
the study is not entirely replicable, and the results of our case
study should be interpreted as a documentation of the members
of the Group of Expert’s unique lived experiences and their
relationship and application to Project Clan, which sought to
promote adolescent mental health in Chile. Second, while we
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hope that the findings could be applied to promote the benefits
of adolescent participation through similar interventions in the
future, the generalizability of these findings and the experts’
experiences to the general adolescent population is not clear; the
study sample was formed based on a purposive non-probability
method (35), recruiting adolescents who participated in the
Group of Experts and were chosen for that group because of
their particular motivation and interest to participate in the
research project; their views do not necessarily represent those
of their entire peer group. Finally, because the Group of Experts
disbanded once the intervention was launched in schools, the
long-term impact of the adolescents’ experiences participating
in the development of the Project Clan intervention model on
their own well-being and future conduct and undertakings is
unknown. Future research to evaluate adolescent participation in
projects and programs should have a longer follow-up period, to
study possible long-lasting effects, both on the adolescents and
on the eventual recipients of the programs.

Furthermore, measures should be taken to ensure the
permanent incorporation of adolescents in established
organizations dedicated to addressing issues that concern
this age group (from health or education to recreational
interests) or that will impact them as they age (e.g., climate
change, labor and retirement policies, among others). Current
legislation in Chile does not recognize this progressive autonomy
of adolescents, to allow them to organize before they legally
come of age, and there are few institutional mechanisms in place
to monitor adolescent participation in the construction of public
policies and the protection of their rights, in accordance with
UNICEF’s recommendations (22). Mere consultancy roles are
not representation, and involvement in time-limited, specific
one-time initiatives, such as with our project, is not sufficient.
Future initiatives—from research studies to committees and
executive boards—should actively promote real and effective
adolescent participation (22, 60, 61).

Finally, although this is not a clinical study, there are also
possible clinical applications of the Project Clan initiative. The
“Experts by Experience” approach could be applied through the
incorporation of peer workers in mental health services. In the
words of psychiatrist and peer support advocate Peter Stastny,
mental health peer support is based on the idea that individuals
who have “experienced and overcome a particular type of
adversity can be useful sources of support, encouragement, and
help to others experiencing similar situations” (62). Peer workers
have been applied in a variety of clinical interventions, for an
array of psychiatric conditions, from substance dependence to
depression to psychosis (63). Peer support services are widely
spread and accepted in high-income countries (64), although,
unfortunately, peer workers are rarely involved in planning or
providing mental health care in lower-income settings, such as
Latin America.

One exception is a study we conducted in Santiago, Chile,
which incorporated peer workers into a community mental
health intervention, called Critical Time Intervention—Task
Shifting (CTI-TS), to support users with schizophrenia (65).
A qualitative study that evaluated the users’ experience with
CTI-TS found that the users felt a special connection and

reciprocity with the peer workers, who had also experienced
psychosis (66). One user commented that being with the peer
worker was like “talking with someone who get and who gets
you, with needing to talk or explain much,” whereas another said,
“I felt reflect in the peer and tried to be like her, because she went
through a situation like mine; she was always smiling, and didn’t
seem to be someone with problems, and so seeing her doing so
well gave me strength.” We believe that adolescents who have
had mental health problems, including suicidal conduct, and
recovered can be a powerful source of support and orientation
for their peers who are struggling with similar issues, and these
connections can extend from innovative public health programs
such as Project Clan to outpatient mental health centers, through
the establishment of support groups, mentoring, and peer
support services.

CONCLUSIONS

Project Clan is one of the first initiatives in Chile to actively
include adolescents in the central decision-making processes and
creation of a program that aims to improve the mental health
and well-being of their peers. The adolescents involved in this
project were recruited as “experts by experience” of their peers
and treated as equal collaborators alongside investigators, in
the entire process of creating and designing the intervention
model. This is in contrast to their usual consultancy role in
other programs, which tend to invite adolescents to participate
in focus groups to reflect and comment on already prepared
products, rather than have them brainstorm and design the tools
themselves (4). The integration of adolescents in the early stages
of the study permitted the transformation and translation of
their experiences into an intervention model that responds to
their needs, visions, and expectations for suicide prevention and
mental health promotion (3).

Project Clan offers an intervention model that breaks with the
traditional paradigm of mental health services, which tend to be
vertical, face-to-face, solitary, and removed from daily life and
in which adolescents have passive roles, as patients in a clinic
or the audience of an adult-centric or risk-centered presentation
or workshop. The Group of Experts channeled the adolescents’
lived experiences to create a model that brings effective tools
and support into the ICTs that accompany them in their daily
lives, while also promoting the creation of a safe and inclusive
community. The incorporation of the adolescents as a PAR
component in the development of Project Clans offered the
target population the agency to actively impact and improve
their own well-being and that of their peers by sharing their
expertise. The experience indicates that by opening up true
decision-making spaces to adolescents, stakeholders can help
ensure the appropriateness of their efforts for this important and
increasingly empowered sector of the population.
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Associations between psychotic experiences and suicidal ideation are not yet fully

understood, and the potential role of depressive symptoms in this relationship remains

unclear. The current study examined relationships between depressive symptoms

(DS), psychotic experiences (PE) and suicidal ideation (SI) using two complementary

approaches on cross-sectional data from a community sample of adolescents aged

13–19 years (N = 1,591). First, we investigated the association between the three

domains using mediation analysis, showing that depressive symptoms partly mediate the

relationship between psychotic experiences and suicidal ideation. Second, we looked at

associations between the three domains at item level using network analysis. Specific

associations between symptoms of the three domains were found, indicating depressive

symptoms of sadness, avolition, pessimism, and self-criticalness/worthlessness as the

most central symptoms in the network. Suicidal ideation was associated with the

depressive symptoms pessimism and worthlessness, to social anxiety, and to perceptual

anomalies. Our results show that the mediating effect of depressive symptoms between

psychotic experiences and suicidal ideation may be due to associations between specific

aspects of SI, depressive symptoms and psychotic experiences. These findings can

contribute to the planning of health services and programs aimed at the timely detection

of psychopathology and suicidal risk in young people.

Keywords: suicide, adolescents, network and mediation analysis, depressive symptoms, psychotic experiences

INTRODUCTION

Youth mental health is a global challenge, with onset of mental illness peaking in adolescence (1).
Adolescents are at increased risk for both psychotic experiences (PE) (2) and suicidal ideation
(SI) (3) which are prevalent in the general (4) and clinical populations (5). Both are associated
with psychological distress and higher prevalence of mental disorders (6) and are regarded as early
markers for subsequent psychiatric vulnerability in adolescents (7–9). Especially the combination of

110

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2020.552343
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2020.552343&domain=pdf&date_stamp=2021-01-28
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles
https://creativecommons.org/licenses/by/4.0/
mailto:dnunez@utalca.cl
https://doi.org/10.3389/fpsyt.2020.552343
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.552343/full


Núñez et al. Depression, Psychosis, Suicidality: Chilean Adolescents

the two seems problematic in this young population. Suicidal
risk has been associated with PE (10) in general populations
(11, 12) and clinical samples (13, 14), particularly when PE
are persistent (15, 16). However, the underlying mechanisms
explaining the links between PE and SI remain uncertain (17, 18).
Some researchers posit that the association between PE and SI is
independent of third variables (19, 20), and other argue that the
relationship is influenced by third variables such as shared risk
factors (21) or mental distress (22).

One factor that has been suggested as a potential mechanism
between PE and SI is depressive symptoms (DS) (23). Depressive
symptoms are highly prevalent in adolescents (24) and have
been proposed as a potential underlying mechanism between PE
and SI (25). Even at subthreshold levels, DS are associated with
poor social well-being (26), social and educational impairments
(27) and increased risk for psychopathology and suicide (28).
Literature also supports strong associations between DS and
PE (29) suggesting that they are interwoven co-occurring
phenomena at both clinical and subclinical levels (30, 31).

Taken together, there is ample evidence suggesting that
the three domains of PE, DS, and SI are closely intertwined.
However, it remains unclear how exactly they are associated.
According to Granö et al. (32), visual distortions could explain
SI in adolescents; even when depressive symptoms (and other
psychotic symptoms) were controlled for. Fujita et al. (14)
reported that auditory verbal hallucinations, but not depressive
symptoms, increased the risk for suicidal attempts in adolescents
with suicidal ideation. Gill et al. (5) found that the associations
between negative symptoms and SI persisted when controlled
for depressive symptoms in a high-risk sample of adolescents
and young-adults, and Nishida et al. (33) observed that the
association between PE and suicidal feelings and behaviors
remains significant when controlled for anxiety andDS and use of
substances in a general sample of adolescents. Similar results were
found in help-seeking adolescents (3). By contrast, Sullivan et al.
(34), observed that PE and DS were independently associated
with suicidal behavior (SB), and that the association with DS
was substantially stronger. Additionally, they reported that PE
alone were not a strong predictor of later SB when compared
with the predictive power of DS. According to Hielscher et al.
(35), the associations between delusional experiences and non-
accidental self-injuries were non-significant when depression was
entered into the model, which supports prior studies revealing
that depressive symptoms mediate the association (12).

Disentangling the associations among PEs, SI, and DS could
be helpful to better understand the trajectories and clinical
outcomes of these overlapping phenomena. Timely evaluations
and interventions to reduce their severity might decrease
their impact. Intensity of depression is associated with poorer
outcomes of PE in both subjects at risk for psychosis (36)
and general population (37), and lower depression levels are
associated with reductions in PEs in high risk subjects (38). We
currently know that lower DS has better outcomes for PE (39)
and that less stressful PE has lower risk for SI (40). However,
if we want to know which strategy would be most helpful, we
need to disentangle the routes of association between these three
phenomena in more detail.

In sum, PE, DS as well as SI are (i) common in adolescents, (ii)
by themselves indicative of mental health problems, and (iii) risk
factors for further psychopathological development. However,
the role of DSwithin the SI-PE associations remains controversial
(35). Therefore, we examined relationships among them using
two complementary approaches. First, to explore the associations
among these variables, we conducted regression-basedmediation
analyses (41), hypothesizing that DS would mediate the link
between PEs and SI. Second, we hypothesized that a potential
mediating role might consist of specific associations among
particular subtypes of PE, SI, and DS (29) and investigated
this using network analysis, which allows for the exploration of
interactions among specific symptoms (42). We hypothesized
that DS would be a mediating role in the association between PE
and SI. This role of DS seems to be adequate considering that
SI is one of the more severe symptoms of depression (43), being
the latter a predictor of SI and suicide attempts (44), but not vice
versa. We expected to find positive relationships among SI, PE,
and DS. In line with previous findings (45, 46) we hypothesized
that DS would take up a central role in the overall symptoms
network, and that some specific affective symptoms (i.e., low
energy, hopelessness and self-depreciating feelings) would show
higher centrality values (i.e., play a more central role in the
symptom network).

METHOD

Participants
We conducted a cross-sectional study with adolescents recruited
between April and August 2015 in 6 Chilean public secondary
public schools in the urban area of the city of Talca. One thousand
seven hundred and seventy three students and their parents
voluntarily agreed to participate in the study and provided
written informed consent. We excluded 182 subjects who did
not complete all measures. Little’s test (45) showed that these
excluded individuals did not differ from included participants
on demographic (gender and age) or clinical severity (total
score on depressive, anxiety and stress symptoms (DASS-21). We
performed the analyses with a final sample of 1591 adolescents
(mean age= 16.01, SD= 1.45, women= 53.4%).

Measures
Psychotic Experiences (PE)
As previously reported (47), we used a deductive method of
item generation (48) where we combined two pre-existing
scales that were used in prior studies with adolescents: the
Community Assessment of Psychic Experiences—Positive scale
[CAPE-P15 (49)], and the Brief Self-report Questionnaire for
Screening Putative Pre-psychotic States [BQSPS (50)]. We
assessed the following domains: bizarre experiences (BE, 6 items),
perceptual anomalies (PA, 3 items), social anxiety (SA, 3 items),
and negative symptoms (NS, 3 items). Both reliability and
internal consistency were adequate when assessed through the
coefficients of Cronbach’s alpha and Macdonald’s Omega [i.e.,
ω > 0.65 (51); Table 1].
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TABLE 1 | Internal consistency values for each subscale.

Dimension Cronbach’s α McDonald’s ω

Bizarre experiences 0.78 0.78

Perceptual anomalies 0.79 0.81

Social anxiety 0.68 0.69

Negative symptoms 0.65 0.69

Suicidal ideation lifetime 0.85 0.87

Depression 0.89 0.90

Depressive Symptoms (DS)
We assessed DS with the Depression and Anxiety Scale (DASS-
21) (51), a 21-item self-report questionnaire with three subscales
assessing depressed mood, anxiety and stress. In the present
study, we only used the subscale for depressive symptoms
(DS). The reliability of the instrument is good for this sample
(Cronbach’s alpha= 0.89; McDonal’s ω = 0.90) (Table 1).

Suicidal Ideation (SI)
We assessed SI using 6 items of the Columbia Suicide Severity
Rating Scale (C-SSRS) (52), adapted for being used as a self-
report questionnaire (53). Severity of SI was rated on a 6-point
ordinal scale in which 1=wish to be dead, 2= non-specific active
suicidal thoughts, 3 = thoughts about how to commit suicide,
4= suicidal thoughts and intentions, 5 = suicidal thought with
detailed plan, and 6 = intentions to conduct plan. Frequency
of SI was addressed by asking participants when these thoughts
happened: ever in life (SIL) and/or during last month (SIM).
We only reported the former (SIL) because there were few
reports of suicidal ideation during the last month. The internal
consistency of SIL is good for the current population (Cronbach’s
alpha= 0.85; McDonal’s ω = 0.87).

Procedure
The translating process of the questionnaires has been previously
described (47). We conducted the study in public schools who
agreed to participate after meetings with directive committees.
Researchers participated in different parents’ meetings to
present the project. After its approval and once written
informed consents were obtained from both adolescents and
their caregivers, the participants completed the questionnaires,
administered in classroom settings by trained psychologists.
Ethical approval was obtained from the Bioethics Committee of
the University of Talca.

Data Analysis
Prior to the main analysis, we first examined the associations
among the variables, using Spearman’s correlation coefficient.
To answer the first research question of the indirect effect of
depressive symptoms on the relationship between PE and SI,
we conducted a mediation analysis through the modeling macro
PROCESS v.2.13 (54). This statistical package uses least squares
regression-based path analytic framework for mediation analysis
that follows the Baron and Kenny procedure (41). This analysis
was carried out using the bootstrapping resampling method

through 5,000 bootstrap resamples (55). An advantage of the
bootstrapping approach for this analysis is that it overcomes
the sample size requirements used by the Sobel test to assess
mediation (56, 57). Bootstrapping resampling estimates the
indirect effect and its 95% confidence intervals. When the bias-
corrected confidence intervals (BC CIs) do not contain 0, it is
assumed that there is a mediating effect among the proposed
variables. In this model, the predictor variable was PE, the
outcome variable was SI, and the mediator variable was DS. No
other variables were controlled for. Additionally, to investigate
whether the mediating role of DS was not explained by more
general distress, we performed two single mediation models,
where the mediators between PE and SI were anxiety (AS) in the
first model and stress symptoms (S) in the second model. Finally,
we computed a multiple mediation model testing DS, AS and S as
mediators between PE and SI.

Next, to examine the second research question on
simultaneous relationships among single items, we used network
analysis. We estimated an Ising network model for binary data,
previously used to analyze psychopathology (58). The model
assumes that the activation of a node depends on the activation
of its neighboring nodes. The binary network was fitted using
the R-package IsingFit 0.3.1. For model estimation, as previously
done (46), we recoded the responses of questionnaires as follows:
For PE: 0 = “not present” (scores 1–2), 1 = “present” (scores
3–5). For SI: 0= “not present” (scores 1–2), 1= “present” (scores
3–6). For DS: 0= “not present” (1, 2), 1= “present” (3–5).

After the estimation of the Ising model, we examined the
resulting network using the qgraph package, version 1.6.3. Given
recent concerns on the suitability of using centrality indices when
applying network analyses to psychopathology, and following
the suggestion of Bringmann et al. (59), we focused only on the
strength centrality index as a measure of relative importance in
the whole network. Strength is defined as the sum of the weights
of the links of a node with other nodes and represents how
well-connected a node is to the rest of the network (44). We
eliminated spurious associations between nodes and excluded
small associations from the graphs using the graphical LASSO
(Least Absolute Shrinkage and Selection Operator) implemented
in the R package q graph (60). Next, we analyzed the network
stability by the correlation stability coefficient (CS-coefficient),
which quantifies the maximum amount of cases that can be
dropped to retain with 95% certainty, a correlation with the
original centrality of higher than (by default) 0.7. Values should
be at least 0.25 for the centrality to be stable, and preferably
above 0.5 (60). Finally, we tested the accuracy of the edges
in the network by bootstrapping the 95% confidence intervals
of the edge weights to test if the edges do significantly differ
from one-another.

RESULTS

Descriptive Statistics
Tables 2–5 show raw and dichotomized scores of, respectively,
PE, DS, and SI. Of the PE, NS had the highest prevalence
(69.2%), followed by SA (63.2%), BE (52.5%), and PA (15.3%).
The prevalence of DS was 50.4%. The prevalence of SI was 19%.
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TABLE 2 | Prevalence (%) of psychotic experiences, depressive symptoms, and

suicide ideation in the study sample (at least one time, lifetime).

Psychotic experiences DS SI

BE PA SA NS

Males 340 (45.8) 99(13.3) 441 (59.4) 503 (67.7) 309 (41.6) 80 (10.8)

Females 497 (58.5) 144 (16.9) 565 (66.5) 599 (70.5) 494 (58.1) 223 (26.2)

Total 837 (52.5) 243 (15.3) 1006 (63.2) 1102 (69.2) 803 (50.4) 303 (19)

PE, Psychotic experiences (Total); BE, Bizarre experiences; PA, Perceptual anomalies; SA,

Social anxiety; NS, Negative symptoms; DS, Depressive symptoms; SI, Suicidal ideation.

Correlation Analysis
Spearman’s correlations are displayed in Supplementary Table 1.
DS were significantly correlated with SI (r= 0.49, p< 0.001), with
PE (r= 0.63, p < 0.001) and, specifically, PE factors BE (r= 0.52,
p < 0.001), SA (r = 0.44, p < 0.001), NS (r = 0.43, p < 0.001).
PA (r = 0.35, p < 0.001). Likewise, PE and SI were significantly
linked (r= 0.43, p < 0.001).

Mediation Analysis
We observed positive and significant associations amongst PE
and DS, DS and SI, and PE and SI, and a significant indirect effect
for DS. This means that DS effectively mediates the association
between PE and SI (b = 0.227, 95% BCa CI [0.183, 0.274])
(Table 6 and Figure 1). When DS were added in the model, the
association between PE and SI remained significant, suggesting
a partial mediation. PE accounted for medium to high amounts
of variance in suicidality, with R2 = 0.44 and in depressive
symptoms, with R2 = 0.63.

The additional analyses exploring anxiety symptoms (AS)
and stress (S) separately as single mediators between PE and
SI yielded that both AS (b = 0.168, 95% BCa CI [0.128,
0.212]) and S (b = 0.15, 95% BCa CI [0.108, 0.192]) had a
significant indirect effect (Supplementary Tables 2, 3). However,
the multiple mediation analysis revealed that DS was the only
mediator that remained similar and stable in both analyses (b =

0.195, 95% BCa CI [0.137, 0.254]). S did not longer mediate the
association (b = −0.009, 95% BCa CI [−0.061, 0.046]); AS did
show a mediating effect, but this was a very small indirect effect
(b= 0.049, 95%BCaCI [0.022, 0.254]) (Supplementary Table 4).

Network Analysis
Figure 2 presents results of the Ising analysis. As expected due
to the clustering of items within each instrument, there are
more connections within each domain than between domains.
The results show different connectivity patterns within both
domains of DS and PE, and differential connections among the
nodes belonging to these clusters and SI. The strongest within-
domain interconnectedness was observed for DS. Within DS, the
strongest link was found between DASS3 (“I felt I had nothing
to live for”) and DASS7 (“I felt life had no meaning”). Within
PE, the strongest link was observed between auditory perceptual
anomalies (PA1: “hearing voices when you are alone?”) and visual

perceptual anomalies (PA2: “seeing objects, people or animals
than others cannot?”).

Regarding the connectedness between different clusters of PE,
the strongest links were between PA1 (“hearing voices when
alone?”) and bizarre experiences (BE5: “thoughts in your head
are not your own?”), followed by BE3 (“people look at you oddly
because of your appearance?”) and social anxiety (SA1“I cannot
get close to people”), and between BE3 and DASS6 (“I felt I
wasn’t worth much as a person”). Furthermore, we observed
links between DASS3 and NS2 (“I feel mentally insufficient and
easily fatigued while thinking or reading”), and between BE3 and
DASS4 (“I felt down-hearted and blue”) Supplementary Figure 1

shows differences between edges that were non-zero in the
estimated network.

Suicidal ideation was associated with four depressive
symptoms (DASS3, DASS7, DASS6, and DASS4), and with
several PE: two perceptual anomalies (PA2, PA1), one social
anxiety symptom (SA1, “I feel I cannot get close to people”), and
two bizarre experiences (BE2 and BE3). The strength values of
these associations are shown in Table 7.

Strength Centrality Index
As can be seen in Table 8 and Figure 3, DS displayed higher
strength values. The strongest nodes in the network were DASS4
(“I felt down-hearted and blue”), DASS3 (“I felt I had nothing to
live for”), DASS7 (“I felt life had no meaning”), DASS6 (“I felt I
wasn’t worth much as a person”), and DASS2 (“It was difficult for
me to motivate myself to do things”).

Network Stability
Supplementary Figure 2A depicts the stability of the centrality
indices. The correlation stability coefficient for the strength was
0.60 which is good [63], making our results well interpretable.
Supplementary Figure 2B shows the network accuracy, again
suggesting our results are acceptable and interpretable. The
edge-weight accuracy indicated that most edges are not
meaningfully different from each other because their confidence
intervals overlap.

DISCUSSION

We analyzed the associations between psychotic experiences
(PE), depressive symptoms (DS) and suicidal ideation (SI)
in a large general population sample of adolescents using
two complementary approaches: first, we investigated the
associations between the three domains in general and second,
at item level. The domains of PE, DS, and SI were associated
with each other, in accordance with previous literature (61).
Confirming previous findings of Sullivan et al. (62), our results
suggest that depressive symptoms play an important mediating
role in the relationship between SI and PE. Our findings of higher
centrality indices for some DS in combination with the results
yielded by the mediation analysis, show that the predictive role
of PE for suicidal risk in adolescents is not only due to PE
themselves. Specifically, our results suggest that these mediating
effects may be due to associations between specific aspects of SI,
depressive symptoms and psychotic experiences. We found that
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TABLE 3 | Descriptive scores of psychotic experiences (raw and dichotomized scores).

Item Domain Mean scores (SD) Median %

Original responses After recoding Yes No

Have you ever felt that you are being persecuted in anyway? BE1 1.78 (0.95) 0.20 (0.399) 2 19.90 80.10

Have you ever felt as if there is a conspiracy against you? BE2 1.63 (0.91) 0.15 (0.355) 1 14.87 85.13

Have you ever felt that people look at you oddly because of your appearance? BE3 2.01 (1.08) 0.26 (0.439) 2 26.00 74.00

Have you ever felt as if the thoughts in your head are being taken away from you? BE4 1.68 (0.93) 0.18 (0.381) 1 17.65 82.35

Have you ever felt as if the thoughts in your head are not your own? BE5 1.54 (0.88) 0.13 (0.334) 1 12.70 87.30

Have your thoughts ever been so vivid that you were worried other people would

hear them?

BE6 1.72 (1.05) 0.19 (0.396) 1 19.39 80.61

Have you ever heard voices when you are alone? PA1 1.46 (0.86) 0.11 (0.312) 1 11.49 88.51

Have you ever seen objects, people or animals that other people can’t see? PA2 1.24 (0.68) 0.06 (0.243) 1 6.30 93.70

I feel I cannot get close to people SA1 1.80 (1.03) 0.21 (0.404) 1 20.80 79.20

I am mostly quiet when with others SA2 2.12 (1.09) 0.31 (0.462) 2 30.72 69.28

I feel nervous when giving a speech in front of a large group of people SA3 2.79 (1.33) 0.53 (0.499) 3 52.80 47.20

I cannot focus on a task NS1 2.70 (1.17) 0.51 (0.500) 3 51.70 48.30

I feel mentally insufficient and easily fatigued while thinking or reading NS2 1.78 (0.98) 0.17 (0.382) 2 17.17 82.83

I need to take frequent breaks while working (studying) NS3 2.69 (1.11) 0.51 (0.500) 3 50.90 49.10

BE, Bizarre experiences; PA, Perceptual anomalies; SA, Social anxiety; NS, Negative symptoms.

TABLE 4 | Descriptive scores of depressive symptoms (raw and dichotomized scores).

Item Mean scores (SD) Median %

Original scores After recoding Yes No

I couldn’t seem to experience any positive feeling at all 1.80 (1.06) 0.21 (0.41) 1 21.47 78.53

It was difficult for me to motivate myself to do things 2.12 (1.15) 0.30 (0.46) 2 30.50 69.50

I felt that I had nothing to look forward to 1.45 (0.98) 0.12 (0.33) 1 12.20 87.80

I felt down-hearted and blue 2.14 (1.26) 0.32 (0.47) 2 32.59 67.41

I was unable to become enthusiastic about anything 1.62 (0.94) 0.14 (0.35) 1 14.74 85.26

I felt I wasn’t worth much as a person 1.69 (1.14) 0.19 (0.39) 1 19.64 80.36

I felt that life was meaningless 1.58 (1.10) 0.16 (0.37) 1 16.30 83.70

TABLE 5 | Descriptive scores of suicidal ideation lifetime (dichotomized scores).

Item Mean scores (SD) Lifetime

%

Yes No

Have you wished you were dead or wished you could go to sleep and not wake up? 0.47 (0.499) 47.17 52.83

Have you actually had any thoughts about killing yourself? 0.15 (0.356) 14.93 85.07

Have you thought about how you might do this? 0.21 (0.406) 20.80 79.20

Have you had any intention of acting on these thoughts of killing yourself, 0.18 (0.386) 18.20 81.80

Have you started to work out or worked out the details of how to kill yourself? 0.06 (0.237) 6.00 94.00

Do you intend to carry out this plan? 0.05 (0.216) 4.90 95.10

DS mediated the association through the symptoms of avolition,
pessimism, sadness, and feelings of worthlessness that had higher
strength values.

These results are consistent with earlier evidence suggesting
that some DS are more relevant than others in terms of their
impact on impairments and relationships with risk factors (63),

and that DS are differentially associated to specific impairments
in children and adolescents (64).

In line with by Barragan et al. (65), we found specific
associations between PE and DS. We observed links between
paranoid ideation and anhedonia, sadness and self-depreciating
feelings, and also specific connections between thought
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TABLE 6 | Mediation analysis of psychotic experiences, depressive symptoms, and suicidal ideation.

Mediation steps Outcome Predictor B 95% CI R2

1 Suicidal ideation Psychotic experiences 0.092** [0.082,0.101] 0.439

2 Depressive symptoms Psychotic experiences 0.469** [0.441,0.498] 0.627

3 Suicidal ideation Depressive symptoms 0.101** [0.067,0.106] 0.523

4 Psychotic experiences 0.044** [0.033,0.055]

**p < 0.001.

FIGURE 1 | Mediation analysis of the relationship of psychotic experiences and suicidal ideation mediated by depressive symptoms.

alienation/broadcasting symptoms and pessimism, avolition,
anhedonia, and self-depreciating feelings. These results, and
the specific link observed between auditory hallucinations
and pessimism mirror those of another recent study showing
that, in patients with mood disorders, only some types of PE
(i.e., “hints and double meanings,” “odd looks,” and “being
persecuted”) are linked to some depressive symptoms (i.e.,
“self-criticalness” and “worthlessness”) (30). However, because
our cross-sectional design and different populations, we cannot
test the directionality of the effects, which remains a critical
research question (66).

Previous network analyses examining DS and SI have shown
loss of interest, sadness, fatigue and feeling guilty as the most
central symptoms for suicidality presentation in adult patients

(43). These findings partially align with ours; however, given the
differences observed between adult and adolescent depression
(67), further specific comparisons using similar samples are
needed. Mullarkey et al. (46) is the only study analyzing DS in
non-clinical adolescent samples using network analyses. They
found that self-hatred, loneliness, sadness, and pessimism were
the most central symptoms. Our results are, again, partially in
line with these findings, as the four DS that were the most
central nodes in our network (“downhearted and blue”; “nothing
to look forward to”; “life was meaningless”; and “not being
worth much as a person”) are similar to them. Although the
age ranges of both samples are similar, direct comparisons
must be interpreted with caution, considering we analyzed a
narrower range of DS. Our results are also partially consistent
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FIGURE 2 | Representation of network model of psychotic experiences, suicidal ideation, and depressive symptoms (BE, bizarre experiences; PA, perceptual

anomalies; SA, social anxiety; NS, negative symptoms); DASS, depressive symptoms, SUICL, suicidal ideation (life time). Two main components are depicted: the

symptoms or nodes (circles), and the edges (lines linking the symptoms). The edges represent the relationships between symptoms (green lines correspond to

positive associations). The thickness of the edges represents the magnitude of the associate ion between nodes.

FIGURE 3 | Strength centrality values of nodes per subscale.

with other recent network analysis conducted with adolescent
patients reporting that in patients with both major depressive
disorder (MDD), social phobia and (SP) and MDD+SP, poor

self-esteem and suicidal ideation were the most central, in
addition to feelings of worthlessness and anhedonia in the
MDD+SP subgroup (68), and with another study reporting
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TABLE 7 | Strenght values of node-specific connections.

Connections Strength value

SI-BE2 0.10

SI-BE3 0.16

Mean 0.13

SI-PA1 0.20

SI-PA2 0.51

Mean 0.35

SI-SA1 0.36

SI-DASS3 0.71

SI-DASS4 0.25

SI-DASS6 0.30

SI-DASS7 0.50

Mean 0.44

TABLE 8 | Mean strength of the 6 subscales.

Domain Mean Variance Median

Depressive symptoms 5.71 1.13 5.76

Perceptual anomalies 4.11 1.51 4.11

Bizarre experiences 3.97 0.22 3.94

Social anxiety 3.53 0.99 3.25

Suicidal ideation, lifetime 3.29 NA 3.29

Negative symptoms 3.11 0.55 3.35

that fatigue and low mood as the most central nodes (69).
Because the different sample characteristics (non-help seeking
adolescents vs. clinical samples), direct comparisons must be
cautionary done.

Regarding the associations between PE and SI, the PE domain
of social anxiety was connected to SI through the node addressing
difficulties to be close to people (SA1), which was clearly linked to
the other two social anxiety symptoms, and to bizarre experiences
reflecting both paranoid ideation and delusional experiences
of thought alienation and thought broadcasting. SA1 was also
connected to DS of anhedonia, and slightly associated with
avolition. This fits with results from Jaya et al. (70), who found
that DS mediated relationships between loneliness and positive
symptoms in adults. In addition, they found that loneliness was
uniquely associated with paranoid symptoms that were similar
to the ones we found to be linked to sadness and feelings of life
being meaningless.

Our findings also support previous research showing positive
associations between odd beliefs and depressive symptoms
relating to negative feelings and sadness in healthy young-
adults and adults (29). Although we did not address either
social functioning or social isolation, the connections we
observed between social anxiety symptoms, bizarre experiences,
depressive and negative symptoms are consistent with evidence
demonstrating high co-morbidity and strong links between social
isolation and loneliness and social anxiety in psychosis (71),
between positive PE and perceived social isolation (72, 73)

and between PE (delusional mood) and loneliness in a general
population sample (20). As argued by Jang et al. (74), PE,
and in particular beliefs that other people intend to harm and
delusional experiences of thought control/broadcasting, could
lead to an inaccurate interpretation of the world, especially in
social situations. This potential reality distortion might make
individuals less likely to seek out social company, which in turn
could increase feelings of worthlessness, meaninglessness and
existential void, which were the symptoms that were central in
our network. Overall, our findings highlight the need of further
research examining the prominent role of loneliness and its
relationships with social anxiety and PE, which are regarded as
potential predictors of suicidal behavior (75) in school-based
sample of adolescents (76), early adolescent patients (77), and
young adults with social anxiety disorder and high levels of
PE (78).

There are some limitations that should be kept in mind
regarding the interpretation of our results. First, regression-based
mediation analyses do not explicitly control for measurement
error, possibly hindering the adequate estimation of coefficients
(79). Second, the meaning of centrality indices in psychology
research is not undisputed (59). For instance, central nodes in
cross-sectional data were not necessarily the most important
symptoms, as found in subjects with social anxiety disorder (80).
Finally, cross-sectional networks do not provide information
on how symptoms trigger each other over time (81) and
thus, causal relationships among symptoms cannot be inferred
(96). Furthermore, cross-sectional data only allow examining
mechanisms at group level but not at individual level (82). These
issues are crucial to investigate further, e.g., through the “suicidal
drive hypothesis for psychosis” framework, which states that
psychosis could be consequential to suicidal behavior instead
of causing higher suicidal risk (83). Finally, we addressed a
narrow range of depressive symptoms and did not include some
symptoms highlighted as relevant in adolescents when compared
to adults (i.e., appetite and weight change and insomnia) (67).
Strengths of our study include the large sample size, the use of
two complementary analytic methods, and the high stability and
moderate accuracy of our analyses. Working from the notion of
psychosis existing as an extended phenotype (84), the exploration
of subclinical expressions of psychosis offers opportunities to
investigate mechanisms that, may explain a vulnerability for the
development of psychosis along this continuum” (85). However,
it should be kept in mind that this was a general (non-clinical)
population sample and generalizability may be limited to more
clinical expressions of psychosis.

In our sample, a relevant proportion of adolescents have
experienced PE at least sometimes during their lifetime.
Comparisons with previous research show different results. For
instance, the endorsement rates of BE was lower when compared
with Armando et al. (78) and Wüsten et al. (86), but similar
when compared with Isaksson et al. (9). Additionally, the rates
of PA were similar when compared to these studies and also with
Issackson et al. (9), but slightly higher than Narita et al. (20).
Because the differentmeasures, sample sizes and age-ranges, clear
conclusions on cultural differences cannot be drawn and further
research is needed.
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Some clinical implications can be drawn from our results.
Aligning with other evidence revealing that relationships
between PE and SI reflect a higher underlying risk of suicidal
behavior as a function of psychiatric symptoms or mental
distress (21, 22), our results suggest that youth clinical
services should screen for a broad range of symptoms and
suicide correlates when assessing suicidal risk. Moreover, our
results corroborate the notion that PE play an important
role already in early stages of mental health problems in
young people (66), causing severe distress (86), higher use
of mental health services (87) and reduced functioning,
even when transient (88). Despite this evidence, strategies
to both address and treat PE in mental health services
are not commonly employed (89). Because these strategies
may prevent PEs from becoming persistent PE (90) which
increases the risk for later mental health problems (91), timely
detection of PE should be routinely included in mental health
services (10).
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