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Abstract
Suicidal behaviors increase dramatically during adolescence. In order to effectively intervene and ultimately prevent 
suicide in youth, the field needs to be able to identify and predict which adolescents are at greatest suicide risk. 
However, present knowledge of risk factors for suicide and techniques for identifying at-risk youth are insufficient. 
The purpose of the current manuscript is to highlight some of the key, yet unanswered, questions about the predic-
tion of suicidal behavior in youth, and to suggest the types of research advances needed to move the field forward
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�� Scope of the problem

Suicide and suicidal behavior (i.e., non-fatal suicidal 
acts) are major public health concerns in youth. 
Suicide is the second leading cause of death among 
U.S. adolescents (ages 12-19 years) with over 2,000 
suicide deaths annually in this group (Centers for 
Disease Control and Prevention [CDC], 2013). In 
addition to suicide deaths, rates of suicidal thoughts 
and non-fatal suicidal behaviors also are alarmingly 
high in youth; each year approximately 16% of high 
school students report seriously considering suicide 
and 8% report making one or more suicide attempts 
(CDC, 2012). Notably, suicidal thoughts and behaviors 
are relatively rare in childhood but increase dras-
tically during the transition to adolescence (Nock, 
Borges, Bromet, Cha, et al., 2008; Nock et al., 2013). 
This developmental transition is an important time 
period for suicide intervention and prevention. But 
which youth should be targeted for such programs?

Although suicidal thoughts are relatively common 
in youth, most adolescents who think about suicide 
will never make a suicide attempt (Nock et al., 2013). 
Therefore, an important next step is to improve 
identification of which young people are at risk for 
acting on their suicidal thoughts or urges. However, 
in order to identify these at-risk youth, the field 
needs reliable short-term predictors of suicidal 
behavior – that is, predictors of which adolescents 
are at risk of harming themselves in the near future 
(the next minutes, hours, or days). Though research 
has progressed in this area over the past few decades, 
there are still significant gaps in our knowledge of 
reliable risk factors for suicide in adolescents. The 
purpose of the current manuscript is to highlight 
some of the important, yet unanswered, questions 
about the prediction of suicidal behavior in youth, 
and to suggest the types of research advances needed 
to move the field forward. In this paper, we have 
chosen to focus on a few specific research directions 
that we think are logical next steps in this area; 
however, the list of questions presented here is not 
exhaustive nor is it intended to be a roadmap for 
research in the field.

�� Prediction of suicidal behavior in 
youth: key unanswered questions

What factors predict the first onset of 
suicidal thoughts and behaviors in youth?

Suicide risk in adolescents and adults has been 
related to a wide range of sociodemographic (e.g., 
male gender for suicide death), psychiatric (e.g., 
presence and accumulation of multiple mental 
disorders), and psychosocial variables (e.g., stressful 
life events) (Borges et al., 2006; Nock, Borges, & 
Ono, 2012; Nock, Hwang, Sampson, & Kessler, 2010). 
However, the majority of these risk factors predict 
which adolescents and adults will think about suicide 
at some point in their lifetime but do not actually 
predict which individuals with suicidal thoughts will 
act on them and engage in suicidal behavior (Nock 
et al., 2013; Nock, Hwang, et al., 2010).

In addition, much of what we do know about 
prospectively predicting suicidal behavior comes 
from studies focused on suicide reattempts – that is, 
longitudinal studies predicting subsequent suicide 
attempts after an individual has already started 
engaging in suicidal behavior. It is important to note 
that large-scale epidemiological studies, such as the 
National Comorbidity Survey Adolescent Supple-
ment (Nock et al., 2013), have been used to identify 
risk factors for initial suicide attempts; however, most 
such studies use retrospective reports rather than 
prospectively predict suicide attempts. For practical 
reasons, it makes sense that longitudinal research 
has focused on reattempts; suicide attempts are a 
low base rate behavior and previous attempters are 
at high risk for engaging in future suicidal behavior 
(Borges et al., 2006; Lewinsohn, Rohde, & Seeley, 
1993). Yet, most individuals who die by suicide do so 
during their first attempt (Busch, Fawcett, & Jacobs, 
2003). Given that existing research focuses primarily 
on suicide reattempts, the field knows much less 
about predictors of first suicide attempts that may 
lead to suicide death.

This issue is particularly important in light of 
research indicating that predictors of first suicide 
attempts may differ from predictors of subsequent 

attempts, or reattempts (Joiner & Rudd, 2000; Kaslow, 
Jacobs, Young, & Cook, 2006; Miranda et al., 2008). 
For instance, major negative life events may confer 
risk differently for first vs. repeat suicide attempts. 
One study found that more negative life events were 
related to greater suicide ideation among never- or 
first-attempters but not among repeat attempters 
(Joiner & Rudd, 2000). Consistent with the sensi-
tization model used to explain the recurrence of 
many psychiatric disorders (Post & Weiss, 1998), 
this research suggests that a greater number of 
stressors may be necessary to trigger a first suicide 
attempt compared to subsequent attempts; moreover, 
individuals may become more reactive, or sensitive, 
to stressors over time thereby requiring fewer events 
to trigger subsequent attempts. Given the potential 
for these factors to confer differential risk depending 
on an individual’s previous suicide history, it will be 
important for future research to examine predictors 
of first suicide attempts and reattempts separately.

Research needed: As a first step, the field needs 
research that examines the natural development of 
suicidal thoughts and behaviors in youth. That is, 
before research can begin to focus on prediction, 
we need a better understanding of the overall prev-
alence and course of these thoughts and behaviors 
in younger populations. Although we know from 
retrospective reports in large epidemiological studies 
that suicidal thoughts and behaviors typically begin 
during adolescence (Nock et al., 2012; Nock et al., 
2013), the temporal resolution of these retrospective 
reports may be limited, especially over longer time 
periods. To extend this research, prospective studies 
are needed that follow youth from childhood through 
adolescence to more accurately examine the course of 
these thoughts and behaviors over time. For instance, 
when do children first have passive thoughts of 
death (e.g., I wish I wasn’t around anymore)? When, 
and in which children, does this first transition to 
active suicide ideation (e.g., I want to kill myself)? 
Identifying these earlier stages of risk will be vital for 
the development of prevention programs aimed at 
targeting youth before they transition to more seri-
ously considering or acting on their suicidal thoughts.

In addition, the field needs prospective research 
aimed at identifying predictors of the first onset of 
suicidal behavior in youth. Studies of this type could 
target adolescents with active suicide ideation who 
are most at risk for acting on their suicidal thoughts. 
Given that most individuals who make the transition 
from suicidal thoughts to attempts will do so within 
one year after the onset of their suicidal thoughts 
(Nock, Borges, Bromet, Alonso, et al., 2008; Nock 
et al., 2013), research will need to identify these 
at-risk youth shortly after they first begin thinking 
about suicide.

Why does suicide risk increase so 
dramatically during the transition 
from childhood to adolescence?

Cross-national studies have carefully documented 
that suicidal behaviors – both suicide attempts and 
suicide deaths – are rare in children but increase 
significantly during the teenage years (Nock et al., 
2012). Although previous studies have identified 
general risk factors for suicidal behavior across the 
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lifespan, research to date has not explained why rates 
increase so drastically during adolescence specifically.

The transition from childhood to adolescence is 
a significant developmental period characterized 
by major changes in physical development, social 
environments, and the desire for independence 
(Blakemore, 2008; Casey, Jones, & Hare, 2008). 
Notably, the increase in suicidal behavior during 
adolescence coincides with key neurobiological 
changes during this transition, and growing research 
from developmental neuroscience may offer insight 
into the increased risk for suicide among youth. In 
particular, Casey, Somerville, and colleagues have 
recently proposed a neurobiological model that 
aims to explain why adolescents engage in more 
risky, and potentially harmful, behaviors than both 
children and adults (Casey, Jones, & Somerville, 
2011; Somerville, Jones, & Casey, 2010). This model 
draws upon converging evidence from both rodent 
models of adolescence (Spear, 2010) and human 
neuroimaging research (Ernst et al., 2005; Somerville, 
Hare, & Casey, 2011) indicating that adolescence is a 
developmental period characterized by accelerated 
maturation of subcortical regions (associated with 
reward responding and emotional reactivity) while 
prefrontal cortical regions (responsible for inhibitory 
control) are later to mature (Somerville et al., 2010). 
They propose that the maturational imbalance be-
tween these regions leads to adolescents’ increased 
reward-focused behavior without the necessary 
capabilities for inhibitory control. In short, this 
model suggests that youth are at risk for harmful 
behaviors because they have too much drive without 
a fully developed braking system (Casey et al., 2011).

Importantly, growing research supports this 
theory. Previous studies have found that these neu-
robiological patterns are related to difficulties with 
inhibitory control in rewarding contexts (Somerville 
et al., 2011) and the potential for risky behavior 
among adolescents (Galvan, Hare, Voss, Glover, & 
Casey, 2007). However, this neurobiological model 
of adolescence has not yet been used to help explain 
the increased risk for suicide among youth. Insofar 
as traits such as risk-taking and impulsiveness are 
linked with both neurobiological changes during 
adolescence (Galvan et al., 2007) and with suicidal 
behavior (Nock, Borges, Bromet, Cha, et al., 2008), it 
stands to reason that these adolescent-specific neural 
patterns may also be related to suicidal behavior in 
this age group.

Research needed: What the field needs now is 
research that directly examines how the neurobiolog-
ical changes during adolescence may confer risk for 
suicide in youth. For instance, studies could examine 
how impulsive behavior in rewarding, or other emo-
tional, contexts may be related to suicidal thoughts 
and behaviors in this population. Moreover, given 
that disorders characterized by agitation, aggression, 
and substance abuse are related to increased risk for 
suicidal behavior in adolescents (Nock et al., 2013), 
and the neurobiological changes during adolescence 
are associated with traits that may underlie many of 
these disorders (e.g., difficulties with inhibitory con-
trol), research on these dynamic neural circuits could 
help elucidate the mechanism of increased suicide 
risk among youth with externalizing psychopathology.

Although knowledge of these neurobiological 
changes may improve understanding of the patho-
physiology of suicide risk in youth, this information 
may not be directly applicable to the assessment and 
prediction of risk in clinical practice. To increase 
the clinical utility of this research, it will also be 
important to examine how these neural circuits 
relate to behavioral and self-report outcomes that 
can be more easily assessed in naturalistic settings.

How do non-suicidal self-injurious behaviors 
confer risk for suicidal behaviors in youth?

Recent, and growing, evidence suggests that non-sui-
cidal self-injury (NSSI; e.g., cutting, burning) may 
be a particularly promising predictor of suicidal 
self-injury (i.e., suicide attempts). A number of 
studies now have found that NSSI is one of the most 
robust prospective risk factors for suicide attempts 
in adolescents (Asarnow et al., 2011; Wilkinson, 
Kelvin, Roberts, Dubicka, & Goodyer, 2011), even 
surpassing the predictive utility of past suicide 
attempts (previously identified as the strongest risk 
factor for future suicidal behavior) (Lewinsohn 
et al., 1993). Most of these findings have emerged 
within the past few years and suggest that improving 
understanding of the link between non-suicidal and 
suicidal self-injury will be crucial for advancing 
knowledge of the pathophysiology, prediction, and 
treatment of suicidal behavior in youth.

However, the field is only beginning to under-
stand the complex association between suicidal and 
non-suicidal forms of self-injury. The two classes of 
self-injurious behaviors are distinct in a number of 
important ways (Kahan & Pattison, 1984; Muehlen-
kamp, 2005; Muehlenkamp & Gutierrez, 2004): (1) 
prevalence: NSSI is more prevalent than suicidal 
self-injury, (2) frequency: NSSI is engaged in more 
frequently than suicidal behavior, (3) age of onset: 
adolescents typically begin engaging in NSSI between 
the ages of 12 and 14 (Zetterqvist, Lundh, Dahlström, 
& Svedin, 2013), whereas the highest risk for onset 
of suicide ideation, plans, and attempts is in the late 
teenage years or early 20s (Kessler, Borges, & Walters, 
1999), (4) intent: NSSI is performed without suicidal 
intent whereas suicide attempts are performed with 
at least some intent to die, and (5) medical severity: 
NSSI less frequently leads to medical intervention. 
In fact, important distinctions between these two 
classes of behaviors have led to NSSI’s classification 
as a distinct clinical phenomenon in the most recent 
version of the Diagnostic and Statistical Manual of 
Mental Disorders – DSM-5 – where NSSI disorder is 
classified as “a condition that requires further study” 
(APA, 2013). Despite these important differences, 
suicidal and non-suicidal self-injurious behaviors 
co-occur to high degree, especially in clinical samples 
(Klonsky, May, & Glenn, 2013; Nock, Joiner, Gordon, 
Lloyd-Richardson, & Prinstein, 2006), and, as already 
noted above, growing research has identified NSSI as 
one of the strongest risk factors for suicidal behavior 
(Asarnow et al., 2011; Wilkinson et al., 2011).

Although the connection between these two 
behaviors is clearly important, research to date 
has not yet elucidated how non-suicidal self-injury 
increases risk for suicidal self-injury. The inter-
personal-psychological theory of suicide (IPTS) 

(Joiner, 2005)—a prominent, contemporary theory 
of suicide—suggests that NSSI may confer risk 
for suicidal behavior by increasing an individual’s 
capability for engaging in potentially lethal self-
harm (Van Orden et al., 2010). Specifically, NSSI 
may increase an individual’s pain tolerance and 
decrease fear of bodily harm thereby increasing 
their capability for engaging in more severe forms 
of self-injury, such as suicide attempts (Van Orden 
et al., 2010). Consistent with this theory, previous 
research has found stronger associations between 
NSSI and suicidal behavior among adolescents who 
have engaged in a greater number of NSSI methods 
and who report experiencing less pain during NSSI 
(Nock et al., 2006).

Research needed: The field is in need of prospective 
research that specifically examines how NSSI relates 
to suicidal behavior over time. For instance, longi-
tudinal studies could follow early adolescents (ages 
12–13) who have just started engaging in NSSI, but 
not have yet engaged in suicidal behavior; regular 
assessments (e.g., weekly to monthly) could examine 
features of NSSI including number of methods, sever-
ity, and functions of the behavior to identify which 
youth may move from non-suicidal to suicidal forms 
of self-injury and when they are most likely to make 
this transition. In addition, it will be important to test 
proposed mechanisms of risk, such as the acquired 
capability for suicide (component of the IPTS), by 
examining changes in adolescents’ pain tolerance 
and fear of death or suicide over time. Moreover, if 
the ability to engage in suicidal behavior is indeed 
acquired over time (rather than exists as a static 
trait), this could indicate a mechanism of suicide 
risk that is malleable and suggest a potential target 
for intervention; if an individual can acquire the 
capability for suicide over time due to reduced fear 
of death, can this fear be reinstated? Recent research 
with non-suicidal forms of self-injury indicates that 
restoring individuals’ aversion to NSSI may be an 
effective intervention (Franklin, Fox, Hooley, & Nock, 
2014). The potential extensions of this research to 
suicidal behavior remain largely unexplored.

What factors predict when youth are most at risk?

Research on risk factors for suicide has increased 
knowledge about which youth are at heightened risk 
for suicide, but much less is known about risk over 
the short-term and when an adolescent is at greatest 
suicide risk. Knowledge of these short-term risk 
factors is essential for informing clinical decision 
making – for instance, when deciding if an adolescent 
should be hospitalized or discharged from psychiatric 
care. Existing research on risk factors for suicide has 
been limited by a reliance on long-term or distal risk 
factors, as well as time-invariant risk factors.

First, most research to date has focused on long-
term correlates, or distal risk factors, for suicidal be-
havior (i.e., lifetime or 12-month risk factors). These 
studies have been vital first steps in understanding 
which individuals are at greatest risk for engaging in 
suicidal behavior. However, the field knows much 
less about short-term, or acute, risk factors for 
suicidal behavior. Notably, research indicates that 
different risk factors may predict suicide over the 
long-term compared to over shorter time periods; 
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in one study, hopelessness and suicide ideation 
were found to predict suicide over the next 2-10 
years, whereas anhedonia, anxiety, and insomnia 
predicted suicide over the next 12 months (Fawcett 
et al., 1990). This research suggests that we cannot 
assume distal correlates of suicide will be equally 
useful for predicting acute risk.

Although a number of public health and clinical 
resources, such as the Centers for Disease Control 
and Prevention, provide information on “warning 
signs” for suicide (i.e., the earliest detectable sign that 
indicates heightened risk for suicide in the near-term; 
(Rudd et al., 2006), pp. 258), there is currently little 
empirical evidence linking these warning signs to 
suicidal behavior. The few studies that have examined 
suicide risk over shorter time periods (i.e., within one 
week of the attempt) suggest that negative life events, 
specifically interpersonal life events (Bagge, Glenn, 
& Lee, 2013), acute alcohol use (Bagge, Lee, et al., 
2013; Chiles, Strosahl, Cowden, Graham, & Linehan, 
1986), and intense anxiety or agitation (Busch et al., 
2003) may be promising short-term risk factors for 
suicide. However, most of these studies examined 
risk factors in relatively small samples, without a 
comparison group, and therefore it is difficult to 
know whether these results will generalize to other 
samples, and if these factors are specific to suicidal 
behavior (or are related to most acute psychiatric 
crises). In addition, no studies to our knowledge 
have examined proximal risk factors over shorter 
time periods (e.g., within one week) in adolescent 
samples, and, as a result, we know even less about 
short-term suicide risk factors in youth.

A second, but related, limitation of previous 
research is that many of the well-documented risk 
factors for suicidal behavior are time invariant. 
These factors may confer risk over an individual’s 
lifetime, but do not indicate when an individual is 
at heightened risk. For example, a male with a fam-
ily history of suicidal behavior who has previously 
attempted suicide may always be at heightened risk 
for engaging in future suicidal behavior. Given 
this baseline level of risk, what will be most useful 
is knowledge of time-varying factors (emotional, 
cognitive, behavioral) that indicate when this male 
may be at heightened risk for killing himself.

Research needed: What the field needs now 
is research that examines more short-term and 
time-varying risk factors for suicide. This type of 
research would require intensive assessments (e.g., 
daily or weekly) of high-risk samples (e.g., after acute 
hospitalization) over shorter time periods (e.g., weeks 
to months). Studies should focus on assessing state, or 
time-varying, factors that have demonstrated some 
utility in previous studies, such as major life events, 
acute substance use or other risky behaviors, and 
intense emotional states (Bagge, Glenn, et al., 2013; 

Bagge, Lee, et al., 2013; Busch et al., 2003; Chiles et 
al., 1986). Real-time monitoring techniques, which 
have been used in previous studies with adolescent 
self-injurers (Nock, Prinstein, & Sterba, 2009), may 
be particularly useful for the frequent assessments 
necessary to advance knowledge in this area. Ul-
timately, this research will be the most valuable if 
it can help identify common acute risk factors, or 
warning signs, for suicide risk in youth.

How can we enhance suicide risk assessment 
in youth by using objective tools?

Research on suicide risk factors also has been limited 
by a reliance on self-report assessments, which may 
be inadequate (on their own) for indicating when 
youth are most at risk. For instance, the standard 
technique for assessing short-term risk is to ask in-
dividuals to self-report their current suicide ideation, 
plans, and intent. Unfortunately, these self-reports 
have proven to be poor predictors of suicide risk for 
a few key reasons: (1) individuals may be motivated 
to conceal their suicidal thoughts or plans (Busch 
et al., 2003; Qin & Nordentoft, 2005), and therefore 
self-reports may be even less reliable during periods 
of heightened risk; (2) self-injurious and suicidal 
thoughts are transient (Bagge, Littlefield, Conner, 
Schumacher, & Lee, 2014; Nock et al., 2009) and 
self-report methods, which require individuals to 
aggregate their experience over time (e.g., over the 
past week), may not be temporally sensitive enough 
to assess these fluctuations; and (3) given individuals’ 
limited understanding of the processes underlying 
their behavior (Nisbett & Wilson, 1977), methods 
that require introspection may have inherent short-
comings for predicting risk.

Given these limitations, there are some notable 
advantages to augmenting self-report assessments 
with more objective tools that: (1) are not as suscep-
tible to reporting biases; (2) may be better able to 
assess fluctuations in suicidal thoughts, plans, and 
intentions; and (3) do not rely on introspection. For 
instance, the implicit association test (IAT) has been 
adapted to measure implicit associations between 
oneself and self-injury (Nock & Banaji, 2007a, 
2007b) or suicide (Nock, Park, et al., 2010), and a ver-
sion of the Stroop test has been modified to measure 
attentional bias toward suicide-related words (Cha, 
Najmi, Park, Finn, & Nock, 2010). These behavioral 
tools have been shown to distinguish suicidal from 
non-suicidal individuals in both adolescent (Nock & 
Banaji, 2007b) and adult samples (Cha et al., 2010; 
Nock, Park, et al., 2010), as well as to prospectively 
predict suicidal thoughts and behaviors in adults 
over the subsequent six months (Cha et al., 2010; 
Nock, Park, et al., 2010). In addition, prospective 
research in adolescents is currently underway and 
these behavioral tools appear to be demonstrating 

similar predictive utility in younger populations 
(Cha, D’Angelo, & Nock, 2014). Another notable 
advantage of behavioral objective tools in particular 
(as compared to other objective units of analysis, 
such as neural circuits and genes) is that these 
types of tests may be more easily disseminated to 
clinical practice. For example, many of the studies 
described above administered these tools in clinical 
settings, such as psychiatric emergency departments, 
illustrating the feasibility of using these types of 
measures in acute care.

Research needed: Moving forward, the field 
needs more prospective research in youth that 
incorporates objective tools. Behavioral tools, such 
as the IAT, can be completed online (www.pimh.
net) from individuals’ homes and therefore could 
be easily incorporated into study protocols. Of note, 
although measures, such as the Suicide IAT and 
Suicide Stroop Test, appear sensitive to fluctuations 
in suicide risk (Cha et al., 2010; Nock, Park, et al., 
2010), the predictive utility of these tools has only 
been measured over the subsequent six months. 
Therefore, we do not yet know how useful these 
tools are for predicting short-term, or acute, suicide 
risk – which is critical for determining the clinical 
utility of these measures. Research is needed that 
specifically examines the predictive power of these 
objective measures over shorter time intervals, such 
as over the following hours, days, and weeks. Similar 
to the recommendations made for Question #4 (What 
factors predict when youth are most at risk?), research 
in this area will require intensive assessments of 
high-risk adolescents. Ideally, studies would include 
both objective and self-report measures (e.g., via 
real-time monitoring techniques) to examine how 
information assessed with these different tools can 
best be combined to improve knowledge of short-
term suicide risk in youth.

�� Summary and conclusions

Although our understanding of risk factors for suicide 
has improved over the past few decades, there still 
remain significant gaps in knowledge that hinder 
our ability to accurately identify and predict which 
individuals are most at risk. Moreover, given that 
the majority of existing research has focused on 
adult suicide risk, the field knows even less about 
risk prediction in youth. In this paper, we have 
highlighted five specific knowledge gaps, and unan-
swered questions, that we think will be important for 
future research to address, and have suggested the 
types of studies necessary to move the field forward 
in each area. The ultimate goal of this research is to 
improve our ability to predict which youth are most 
at risk for suicide, and when they are most at risk, so 
intervention and prevention efforts can be targeted 
for these youth at the appropriate time.� ■

http://www.pimh.net
http://www.pimh.net
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