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Abstract

A comprehensive public health strategy for adolescent suicide prevention includes upstream
prevention strategies, strategies for risk recognition, and services for those at risk. Interpersonal
trauma and substance use are important prevention targets as each is associated with risk for
suicide attempts. Multiple prevention programs target these factors; however, the Family Check-
Up, designed to reduce substance use and behavioral problems, also has been associated with
reduced suicide risk. Several youth screening instruments have shown utility, and a large-scale trial
is underway to develop a computerized adaptive screen. Similarly, several types of psychotherapy
have shown promise, and sufficiently powered studies are underway to provide more definitive
results. The climbing youth suicide rate warrants an urgent, concerted effort to develop and
implement effective prevention strategies.

Introduction

Suicide is the second leading cause of death among adolescents and young adults in the
United States [CDC, 1] and the third leading cause of death in this age group worldwide [2].
Despite increasing attention to this problem [3], the rate of suicide in the United States
(U.S.) has gradually increased since the turn of the century [CDC, 1]. In fact, among young
people (ages 14-25 years), the change in rate from 9.70 in 2000 to 12.19 in 2015 (per year,
per 100,000 people) reflects a 25.7% increase. This stands out dramatically when contrasted
with the decline in traffic fatalities among young people in the U.S. during this same period
(Figure 1).

A comprehensive report of suicide prevention strategies (societal, community, relationship
and individual levels), with at least some evidence to suggest their potential effectiveness,
was recently published by the Centers for Disease Control and Prevention [4]. In the present
article, we highlight selective research relevant to youth suicide prevention that aligns with
two categories in this report: “Create Protective Environments” and “Identify and Support
Those at Risk.” Few would dispute the societal value of (a) creating protective environments
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to reduce the likelihood of youth suicide risk, and (b) supporting youth already at elevated
risk for suicide.

Create Protective Environments - Environmental and Family Contexts

We consider several possible targets for suicide prevention that relate to the physical,
emotional, and/or behavioral safety of children’s environments. Positive changes in these
contexts have the potential for a long-term impact on the prevalence of youth suicide.

Interpersonal Trauma/Violence

The prevention of early developmental adversities, such as interpersonal trauma, warrants
focused consideration in relation to suicide prevention. Exposure to interpersonal trauma has
been repeatedly linked with suicide risk. In a recent meta-analysis of 29 longitudinal studies
of youth and young adults, ages 12—26, exposure to interpersonal violence (childhood
maltreatment, bullying, dating and community violence) was linked prospectively to suicide
attempts and deaths [5]. In fact, the investigators identified a 10-fold risk for suicide among
youth exposed to interpersonal violence and argued that the elimination of childhood
exposure to interpersonal violence would be associated with a 9% reduction in the rate of
suicide attempts. This relation between exposure to physical and sexual abuse and suicide
risk has been documented regardless of developmental stage of first exposure to
maltreatment [6]. Recent meta-analyses also have reported that bully victimization and bully
perpetration are both associated with suicidal ideation and attempts [7], and that the
chronicity of victimization is associated with suicide risk, even when accounting for
previous suicide risk factors [8].

Such research findings argue for the importance of developing evidence-based strategies to
prevent child maltreatment and bullying/victimization, particularly as such upstream
preventive interventions have the potential to impact a broad range of distal outcomes,
including suicide risk [9]. Regarding interventions studied thus far, Positive Parenting
Program interventions have been associated with improvements in parenting skills and self-
efficacy [10]; child abuse prevention training for childcare professionals has resulted in
improved knowledge, attitudes, and preventive behaviors [11]; and school-based programs
have been associated with increases in children’s self-protective skills and knowledge [12].
However, taking into consideration the publication bias against studies with non-significant
findings, a meta-analysis of randomized controlled trials did not find significant effects of
intervention programs on the prevention or reduction of child maltreatment [13]. In the area
of bullying prevention, a recent meta-analysis considered the effectiveness of school-based
bullying prevention programs and reported modest program-related reductions in bullying
and victimization frequency [14]. As research on the prevention of childhood maltreatment
and bullying/victimization moves forward, it is recommended that researchers incorporate
suicide-related outcomes in their studies [15]. There is currently much research activity in
this area, and bullying prevention programs currently under development are incorporating
online education with tailoring to youths’ bullying experiences [16] and text-messaging-
based information, practice, and encouragement [17].
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Alcohol and Drug Use

Alcohol and other substance use availability, including opportunities for use, are reflections
of environmental and family contextual risk as well as adolescent behavioral choices.
Alcohol use differentiates groups of youth who experience suicide thoughts from those who
have made a suicide attempt [18]. Similarly, illicit drug use has been associated concurrently
with suicide attempts among adolescents [19], and injection substance use among
adolescents has been associated with increased risk for making a suicide attempt [20]. Given
the challenges in distinguishing those who only think about suicide from those who make a
suicide attempt [21], this research suggests that substance use facilitates the transition from
ideation to action and points to an intervention target among youth experiencing suicidal
ideation.

The Family Check-Up (FCU) is a school-based prevention program designed to reduce
substance use and behavioral problems among adolescents [22]. Combining universal,
selected, and indicated interventions, FCU targets parenting skills and family functioning. In
a randomized, controlled study with 6! grade students, engagement in FCU was associated
with reductions in suicide risk (thoughts of death, suicidal ideation, ideation with a plan,
suicide attempt) at two time points in young adulthood [23]. This is an excellent example of
the re-analysis of outcome data to determine cross-over effects for suicide-related outcomes.

Reducing Access to Lethal Means

Means restriction interventions can include large-scale policies that make it difficult for
youth to access lethal weapons, medications, or environments [24], or counseling focused on
removing dangerous items from the environment. Means restriction counseling conducted in
pediatric emergency settings has been found to be acceptable to staff and parents, and to
result in parental behavior changes [25]. Following a 1.5-hour online training for clinicians,
89% of eligible youth received lethal means counseling; follow-up interviews suggested that
parents retained the message and acted to restrict lethal means in the home [25].
Nevertheless, evidence suggests that means restriction counseling is rarely used, even in the
presence of suicide risk [26]. Increased attention is needed to workforce training and the
dissemination of feasible, culturally sensitive means restriction practices.

Identify and Support Youth at Risk for Suicide

Recognizing and Responding to Youth at Risk

One strategy for facilitating the recognition of youth at risk for suicide is to train community
members, “gatekeepers” in recognizing youth at risk and responding in a manner that is
supportive and facilitates linkage to services [4]. At a population level, the multi-state
evaluation of the Garrett Lee Smith (GLS) Youth Suicide prevention grant indicated that
gatekeeper training was associated with a one-year reduction in youth suicide deaths and
non-lethal suicide attempts [27, 28]. Although not a randomized trial design and with
variability in programming between counties, analyses controlled for demographic variation
between counties. Unfortunately, differences were not maintained; rates of suicide and
suicide attempts did not differ between intervention and comparison counties two years after
the training [27, 28]. Other studies suggest that longer trainings may improve case
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identification and referrals for treatment [29, 30]. Taken together, research indicates a
modest, short-term benefit for gatekeeper training, suggesting its potential value as one
component of a broader suicide prevention safety net.

A related strategy for the possible recognition of suicide risk involves social media.
Evidence suggests that youth and young adults are using social media platforms to
communicate suicidal thoughts or intent [e.g., 31]. Recent initiatives, such as the options
provided by Facebook to flag concerning posts and access support services, suggest the
potential of social media to play a preventive role [32]. Most research to date, however, has
been descriptive or focused on the feasibility or effectiveness of case identification
approaches [33]. An example of this is a study that reported the potential of a machine
learning algorithm to identify individuals at high risk for suicide based on Twitter data [e.g.,
34]. Empirical studies are needed to ascertain the impact of these approaches on youth
suicide risk.

A third strategy for facilitating the recognition of youth suicide risk is proactive, suicide risk
screening, which has been implemented in multiple settings with a variety of screening tools
[35, 36]. The ASQ [Ask Suicide-Screening Questions; 37] is a 4-item instrument with
questions about current suicidal ideation (better off dead, wish to die, current thoughts of
suicide) and history of suicide attempt. In a recent study enrolling youth who presented to a
pediatric ED with psychiatric complaints, Ballard and colleagues [38] found evidence for the
feasibility of screening and demonstrated high sensitivity for the prediction of return ED
visits for suicide-related complaints, although specificity was limited. The Columbia-Suicide
Severity Rating Scale [CSSRS; 39] is another commonly used screening and risk assessment
instrument that has also shown reasonably good psychometric properties for the prediction
of return ED visits for suicide-related complaints [40]. Nevertheless, because suicidal
ideation is only a modest predictor of suicide attempts within clinical samples of adolescents
[41] and has failed to predict suicide attempts among males in the year following their
psychiatric hospitalization [42], a multi-component measure that goes beyond screening for
suicidal ideation and previous suicide attempts may be important. Using the Tri-Risk Factor
screen, which also considers co-occurring depression and alcohol/substance abuse as a
positive screen [43], King and colleagues documented the utility of screening youth for
suicide risk in medical emergency departments and the predictive importance of number of
positive risk indicators endorsed [44]. Finally, an NIMH-funded study, Emergency
Department Screen for Teens at Risk for Suicide (ED-STARS), is currently being
implemented to develop and validate a computerized adaptive screen — brief and tailored --
for teen suicide risk [45].

Reducing Suicide Risk Using Psychotherapy and Brief Interventions

Despite consensus on the need for suicide-specific interventions, there are currently no well-
established treatments (positive results of two independent randomized controlled trials)
shown to reduce or prevent suicide-related thinking, behavior or deaths by suicide in youth
[46]. Nevertheless, there are several promising psychotherapy approaches [46, 47].
Dialectical Behavior Therapy for Adolescents (DBTA), based on a biosocial theory, is a
modification of the adult focused DBT treatment [48]. DBTA includes individual treatment
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for affect regulation and distress tolerance, behavioral chain analyses to address self-
harming behaviors, skill building, family work, and consultation [49]. Recent findings from
pre-post studies with American Indian/Alaskan Native teens in a residential substance abuse
facility [50] and youth seeking services in an intensive outpatient setting [51] demonstrated
clinically significant improvements, and a recently completed NIMH-funded randomized
controlled clinical trial will provide critical additional information about the efficacy of
DBTA [52].

Attachment-Based Family Therapy (ABFT) draws on family systems, attachment, and
developmental theories to target adolescent’s relationship with parents [53]. Studies have
demonstrated benefits of ABFT relative to waitlist control or treatment as usual (TAU) in
reducing teen’s depressive symptoms and suicidal ideation [e.g., 54]. ABFT has also been
examined for feasibility and acceptability as an after-care intervention for youth recently
discharged from a psychiatric inpatient unit for suicide-related risk and for youth with
comorbid considerations [55]. A NIMH-funded randomized controlled clinical trial of
ABFT (vs. non directive supportive therapy with parent psychoeducation) will provide
important additional information [56].

The Safe Alternatives for Teens and Youth Program (SAFETY) [57, 58] is a cognitive-
behavioral and DBT-informed 12-week intervention that recruits suicide attempting/self-
harming youth, linking them to both an individual and family therapist. Treatment goals
include increasing protective supports, decreasing suicide-related behaviors, safety planning,
and means restriction. A small, nonrandomized intervention development trial of 35 youth
demonstrated promising effects [58]. In the first RCT of SAFETY, 42 youth with a history of
suicide attempt or self-harm in the past 3 months were assigned to SAFETY or Enhanced
TAU [57]. At 3-month follow-up, participation in SAFETY significantly lowered the risk of
a suicide attempt.

Although there is more to learn, evidence is accumulating to support the promise of suicide
risk screening and suicide-specific therapeutic interventions for youth. Moreover, several
adequately sized and powered federally funded trials are currently underway that will
provide important new information.

Conclusions

Additional research is necessary to inform the development of an effective and
comprehensive public health approach to adolescent suicide prevention. This is likely to
include upstream prevention strategies, strategies for the recognition of suicide risk, and
treatment and related services for those at risk. We argue that our adolescent suicide
prevention research portfolio should include a focus on the prevention of interpersonal
violence and substance abuse, as well as the promaotion of safe environments for children
and adolescents. It also should include sufficiently powered, independently conducted
replication trials for promising screening instruments, psychotherapies, and brief
interventions. The climbing adolescent suicide rate warrants an urgent, concerted effort to
develop, disseminate, and implement more effective prevention and intervention strategies.
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Highlights
. Interpersonal violence and substance use are risks for youth suicide attempts.
. The Family Check-Up program has been associated with reduced suicide risk.
. Means restriction education is associated with parental behavior change.
. Suicide risk screening tools can identify previously unrecognized suicide risk.
. Several psychotherapies targeting youth suicide risk have shown promise.
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Fig. 1.
Suicide, Traffic, and Homicide Rates for Youth, Ages 14-25, in the U.S., 2000-2015. These

archival, de-identified data are reproduced from a report by the Centers for Disease Control
and Prevention, Web-based Injury Statistics Query and Reporting System (WISQARS),
Fatal Injury Reports, 2000-2015. Retrieved from https://cdc.gov/injury/wisqars/
fatal_injury_reports.html
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