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Abstract

Purpose of Review This provides up-to-date epidemiology of adolescent suicide and risk factors for suicide and highlights
the overlap of risks for suicide and injury. It reviews signs and symptoms, and the up-to-date evidence on screening for
depression, post-traumatic stress disorder (PTSD), suicide, substance abuse, and lethal means, and offers strategies of
implementation in trauma centers.

Recent Findings The incidence of adolescent suicide has continued to rise in the USA to 6.5 per 100,000, with notable racial
disparities. The risk factors are complex, but many pre-existing risk factors and sequela after injury such as exposures to
violence, suicidal behaviors, substance abuse, depression and post-traumatic stress disorder, and specific injuries including
traumatic brain injury and spinal cord injury have further emerged as risks. Studies show rates of suicidality as high as 30%
in the acute care setting. There are short screening instruments that can be used to universally screen for depression and suici-
dality in adolescent trauma patients. Step-up models of care for PTSD are promising to increase screening and services after
injury. Lethal means counseling, secure firearm storage practices, and firearm safety policies can reduce the risk of suicide.
Summary Suicide is the second leading cause of death in US adolescents, and trauma patients have significant risk factors
for mental illness and suicidality before and after injury. Trauma centers should strongly consider screening adolescents,
establish strategies for mental health support and referrals, and provide lethal means counseling to help prevent suicide.

Keywords Adolescent suicide - Suicide prevention - Pediatric firearm injury - Pediatric trauma - Mental illness in traumatic
injury - Post-traumatic stress disorder

Introduction

This article is part of the Topical collection on Intentional

Suicide is the second leading cause of death for adolescents
Violence

between the ages 10 and 19 in the USA, accounting for
2744 deaths in 2019 [1]. The incidence has been steadily
rising in the USA, and 5.1% of male and 9.3% of female
high school students in the USA report a suicide attempt in
the past year [2]. Suicide attempts represent less than 5%
of injuries treated at trauma centers in part because of the
high lethality of self-inflicted firearm injuries and asphyxi-
ation—the two leading mechanisms of suicide death in this
age group, as many die prior to receiving medical care [1,
3]. In addition, many adolescents that present with self-
inflicted injuries or suicidal behaviors are often treated in
the emergency department (ED) and may not be encountered
by the trauma team [4]. However, in a 2-year period, trauma
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centers participating in the National Trauma Data Bank [3]
cared for 3783 adolescents with a suicide attempt, 13% of
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which died from their injuries [5]. Those that are admitted
often have higher injury severity, healthcare utilization, and
mortality compared to other intents of injury, and those that
have previous attempts are at risk of future suicide attempts
[6, 7e¢]. What we often encounter—far more than suicide
attempts—are adolescents with mental illnesses and other
risk factors for suicide at the time of and after injury. Given
this, it is imperative that trauma centers and healthcare pro-
viders understand the epidemiology, risk factors, warning
signs, and strategies to identify adolescents at risk, refer
them to evidence-based mental health services, and support
patients and their families.

Epidemiology

The incidence of adolescent suicide has increased from
4.57 per 100,000 in 2001 to 6.5 per 100,000 in 2019, and
there are notable differences and trends among age, race,
sex, and geographic region [1]. Older adolescents are more
likely to die by suicide, as the incidence is 4 times higher
among the ages of 15-19 compared to 10—14. Over the past
20 years, the incidence of suicide has increased for all races,
with the most drastic increases in American Indian youth.
American Indians have the highest incidence followed by
non-Hispanic whites, reaching as high as 24 per 100,000
youths (Fig. 1). These data are alarming given the small
population of American Indians in the USA, as it comprises
the highest incidence of suicide mortality among all races.
When comparing the rate of adolescent suicide between
sexes, males have a significantly higher rate of deaths; how-
ever, female suicide rates have doubled since 2001, from
1.64 per 100,000 in 2001 to 3.48 per 100,000 in 2019. It
is well established in the literature that females have sig-
nificantly more suicide attempts than males, but males have

Fig. 1 Incidence of suicide by
race ages 10-19, 2001-2019.
Data derived from Centers for
Disease Control and Preven- 25
tion, National Center for Health
Statistics. Data are from the
suicide causes of injury-related
deaths by age 10-19 years old
in all races from 2001 to 2019,
as compiled by NCHS Vital
Statistics System for numbers
of deaths. Bureau of Census for
population estimates. Accessed
at https://www.cdc.gov/injury/
wisqars/index.html
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higher fatalities, likely due to use of more lethal means in
the form of firearms [5, 8e]. There are notable geographic
differences in the incidence of adolescent suicide, with more
rural, Rocky Mountain states representing the highest rates.
Alaska, South Dakota, Wyoming, and Montana have the
highest rates of suicides for youths aged 10-19, while the
District of Columbia, New Jersey, New York, and Massa-
chusetts report the lowest rates of suicides [1].

The leading mechanisms of suicide are suffocation (43%)
and firearm injury (43%) (Fig. 2). Additional mechanisms
include drug poisoning (6%) and falls (3%), and less than
1% each include cut/pierce, burns, drowning, and non-drug
poisoning. Deaths from firearms and suffocation have been
relatively stable in the past few years, although firearm
deaths outnumbered other mechanisms 20 years ago; fire-
arms accounted for 49% suicide deaths in 2001 compared to
38% which were due to suffocation/asphyxiation [1].

Risk Factors and High-Risk Patient
Populations

There are multiple risk factors for suicide attempts and
completions at the individual, family, and community/envi-
ronment levels that are important to recognize (Table 1).
While there are many risk factors for suicide attempts, most
individuals with these risks do not go on to attempt sui-
cide; however, recognition of the risk factors is especially
important when there are multiple risks, escalation of sui-
cidal signs or behaviors, and when assessing adolescents and
teens in acute care settings. This is critically important after
experiencing a traumatic injury, as this patient population
shares many overlapping risk factors for injury and adverse
mental health outcomes.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

American Indian

@ Springer

Year

= \\/hite Hispanic Black === Asian/PI


https://www.cdc.gov/injury/wisqars/index.html
https://www.cdc.gov/injury/wisqars/index.html

Current Trauma Reports (2022) 8:41-53

43

Fig.2 Mechanisms of suicide
ages 10-19 (2019). Data
derived from Centers for
Disease Control and Preven-
tion, National Center for Health
Statistics. Data are from the
suicide causes of injury-related
deaths by age 10-19 years old
in all races from 2001 to 2019,
as compiled by NCHS Vital
Statistics System for numbers
of deaths. Bureau of Census for
population estimates. Accessed
at https://www.cdc.gov/injury/
wisqars/index.html

Table 1 High-risk populations and risk factors for adolescent suicide

B Suffocation
B Firearm

Drug Poisoning
B Other

H Fall

Individual Interpersonal/family

Community

Male

American Indian

Bullying
Abuse, neglect
Non-Hispanic White Experience/exposures to [PV,
LGBTQ, gender non-conforming sexual abuse
Depression, PTSD, bipolar disorder
Sleep disorders Living in residential facility
Past suicidal ideation, suicide attempts ~ Adoption, foster care
Substance abuse disorders
Impulsivity, aggression
Pathologic computer use
History of traumatic injury

Parental mental illness, suicide attempts

Poor parental-child relationships

Social isolation

High economic distress

Rural areas

Social exposures to suicides in school, community
High firearm ownership

Weak firearm safety laws

Low social support when identifying as LGBTQ
Firearm accessibility in the home

As noted previously, there are fixed demographic groups
including male sex, American Indians, and Hispanics who
experience higher rates of suicide [1]. Adolescents that iden-
tify as lesbian, gay, bisexual, and non-gender conforming
also have higher rates of suicidality and suicide [9, 10].

Certain mental health disorders and a history of suicide
behaviors (ideation, attempts) and non-suicidal self-injury
(NSSI) significantly increase risk [7ee, 11]. Prior suicidal
ideation, severity of ideation, and prior suicide attempts
are among the highest predictors of future suicide attempts
[7ee]. Although most adolescents that have suicidal thoughts
and behaviors do not progress to suicide attempts, they
account for 26% of future suicide attempts by the age of
26 and they are strongly associated with suicide death [11].

However, it is important to note that about 68% of adoles-
cents and young adults who attempt suicide have never had
a prior suicidal thought or behavior [12]. Mental health
disorders, notably depression, posttraumatic stress disor-
der (PTSD), sleep disturbances, bipolar disorder, substance
abuse disorders and acute intoxication, psychotic symptoms,
impulsivity, and aggression are risk factors for suicide, but
what is especially notable is the presence of psychotic symp-
toms in the setting of such disorders, which can significantly
increase the risk of suicide [8e, 13, 14, 15].

History of adoption, physical abuse and neglect, intimate
partner violence (IPV), experience and perpetration of bul-
lying, and pathologic Internet use are noted risk factors [8e,
16,17, 18, 19]. Experiencing a major life stressor or crisis
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such as a breakup with a dating partner or having a fight with
a parent increases the risk of suicide as they increase impul-
sivity to act, even if never considering suicide previously
[20]. Opioid misuse, which is reported in as many as 13%
of high school students, increases the risk of suicidal risk
behaviors, ideation, and attempts in adolescents [21, 22].

Additional risk factors pertinent to the family, the home
environment, and social support systems are also notewor-
thy. These include having a parent with mental health prob-
lems or history of suicide, poor parental-child relationships,
unsupportive parental and school beliefs when identifying as
LGBTQ, social isolation resulting from not being in school
or maintaining a job, housing insecurity, and living in a cor-
rections facility or residential facility [8e, 23, 24, 25]. In
addition, living in a home with a firearm increases the risk
of suicide by firearm, which has a fatality rate of up to 85%
[26]. Living in a home where a firearm is kept unsecured
(loaded and unlocked) increases the risk of suicide compared
to homes that store firearms separate from ammunition in
firearm safety devices [27, 28e].

Factors related to communities, society, and policy also
influence risk. The concept of suicide as a contagion among
children has garnered significant interest, and some stud-
ies indicate increased risk of attempts and completion with
media coverage of suicides in a community, and when ado-
lescents learn of suicides of schoolmates [29-31]. Rural
communities are known to have higher rates of adolescent
suicide compared to urban ones, while other community risk
factors may come into play such as poverty and unemploy-
ment, and higher firearm ownership and access [26, 32].
Lastly, adolescents’ suicide rates are higher in states with
weak firearm safety laws [33].

Overlapping Burden of Risk for Injury
and Suicide in the Trauma Population

Mental illness, substance abuse, and adverse childhood
experiences (ACE) such as exposures to intimate partner
and community violence, abuse and neglect, sexual abuse,
and housing insecurity are all known risk factors for suicide
and traumatic injuries and are much more common in the
trauma patient population compared to the general popula-
tion [34, 35]. By caring for the injured population, we are
caring for a population at high risk of suicide even before
their injury. This risk may only increase after injury, when
the experience of trauma and its mental and physical sequela
only compounds what risks one may have prior to injury.
While likely complex in association and causality,
about 22% of traumatically injured patients develop a new
psychiatric illness after traumatic injury, and 56% have
an increased risk of developing a substance use disorder
within 3 years of injury, both of which are significant risk
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factors for suicide [36, 37]. Suicide risk is well established
for traumatic brain injury in children and adults, as suicide
rates among individuals with a history of TBI are twice
that of those who have not experienced TBI, and the risk is
increased with TBI severity, long hospitalizations, and fre-
quent medical encounters [38]. However, even concussion or
mild TBI confers a higher risk of suicide [39¢]. Spinal cord
injury (SCI) is also associated with higher rates of suicidal
ideation and death by suicide, with up to 11% of deaths after
SCI being attributed to suicide, mostly from firearms [40].

Future risk of suicidal ideation and attempts after trau-
matic injuries outside of TBI and SCI are not well studied,
and there are no known dedicated studies among adoles-
cents. One of the first studies assessing suicide after trau-
matic injury included patients 15 and over and showed an
increased risk of suicide completion after traumatic injury
compared to the general population predominately among
young adults, noting though that the high rates of alcohol
abuse among trauma patients may attribute to this difference
[41]. A more recent longitudinal study of patients aged 16
and over treated at trauma centers (without an index suicide
attempt or moderate or severe TBI) demonstrated that 6%
of patients experienced suicidal ideation during the follow-
up period of 2 years. This risk was found to fluctuate, and
notable risks included pre-existing depression, history of
suicidality, recent stressful events, current level of pain, mild
TBI, and current diagnoses of depression, PTSD, anxiety
disorder, or substance use disorder [42]. Another study that
included children and adults demonstrated that traumatic
injury was associated with a 40% increase in the postin-
jury rate of mental health diagnoses, suicide rates were sig-
nificantly higher than the general population, and patients
younger than 18 years had the greatest increase in rate of
postinjury mental health hospital admissions (IRR 3.3, 95%
CI 1.5 to 7.2) compared to other age groups [43ee].

The risk of developing PTSD post-injury is well estab-
lished. A meta-analysis found that 19% of children and
adolescents develop significant post-traumatic stress after
injury [44]. Traumatically injured patients, especially due to
violence, have a significantly increased risk of developing
depression and PTSD after injury compared to those who
do not experience injury, and this may lead to functional
impairment and other poor outcomes [45—47]. In addition to
PTSD and depression, which can independently increase the
risk of suicide, there are other notable risks for suicide after
injury. Surviving a violent injury, and exposure to violence
from IPV and community firearm violence, increases the
risk of suicidal ideation [48, 49]. Given the number of co-
existing and future risks for adolescents exposed to violence,
these patients are especially vulnerable to poor mental health
outcomes and suicide risk.

Many trauma patients are prescribed opioids for the man-
agement of pain after traumatic injuries. Drastic increases in
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opioid misuse and overdoses in the past decade are associ-
ated with rising opioid prescriptions [50]. Further research
as aforementioned has highlighted the increased risk of
suicide behaviors and attempts with opioid misuse, placing
traumatically increased trauma patients at additional risk. Of
high school students reporting opioid misuse, 80% reported
they were initially prescribed to them by a physician, and
persistent opioid prescriptions and substance use disorders
are high 4 years after traumatic injury [51, 52].

Signs and Symptoms of Major Depression
and Suicide

It is imperative for clinicians to know the signs and symp-
toms of depression and suicide in order to refer them for fur-
ther assessment and treatment and to provide early interven-
tion when there are signs of suicidality. Outside of patients
presenting with self-harm-related injuries or overtly express-
ing suicidal ideation, some of the signs may be subtle. Hav-
ing a depressed mood most of the time, loss of interest or
pleasure in usual activities, weight changes, sleep changes,
restlessness or psychomotor slowing, loss of energy, feel-
ings of worthlessness, hopelessness, purposelessness, con-
centration problems, irritability, and recurrent thoughts of
death are all concerning signs of worsening depression in
an adolescent that might be experiencing suicidal ideation
[53]. It is also important to look for signs of mania or hypo-
mania including mood changes such as depressed, elated, or
irritable mood, inflated self-esteem, grandiosity, decreased
need for sleep, hyper-verbal or pressured speech, racing
thoughts, abrupt topic changes when talking, distractibility,
agitation or restlessness, and erratic/impulsive behavior such
as excessive spending, hypersexuality, or making uninhib-
ited remarks [53]. Notably, some adolescents with depres-
sion may have difficulty in verbalizing their feelings or may
deny that they are depressed or suicidal. They may instead
present with mood lability, irritability, low frustration tol-
erance, temper tantrums or agitation, somatic complaints,
and/or social withdrawal instead of verbalizing feelings of
depression [54]. In addition to interviewing the adolescent,
parents and caregivers should be interviewed to determine if
the adolescent demonstrates warning signs associated with
suicide. These warning signs include changes in eating or
sleeping habits, frequent sadness, withdrawal from family,
friends and regular activities, frequent physical complaints
related to emotions (headaches, fatigue, stomach aches),
decline in academic performance, and preoccupation with
death and dying [55].

Adolescents who experience traumatic events may also
have accompanying depressive symptoms as part of PTSD.
Traumatic injuries and abuse are important risk factors for
suicide due to alterations in mood and cognition that are

part of PTSD symptomology. These include persistent exag-
gerated negative beliefs about oneself, blaming oneself for
the traumatic event, persistent negative emotional state, loss
of interest in activities, and persistent inability to experi-
ence positive emotions such as happiness, satisfaction, or
loving feelings. It is important for clinicians working with
injured adolescents to know that these patients may experi-
ence mood changes (sad or irritable mood) along with long
periods of re-experiencing traumatic symptoms (intrusive
memories, recurrent nightmares, or flashbacks) that alternate
with long periods of avoidance (in talking about and avoid-
ing/recalling the traumatic incident) and emotional numbing
[56]. If avoidance and affective or emotional numbing are
present, the adolescent may appear to be unaffected by the
trauma, and re-experiencing symptoms may be masked [56].
This may lead to an adolescent who is at increased risk of
suicide to not receive mental health screening. For this rea-
son, it is recommended that clinicians be aware and screen
adolescents for traumatic events and PTSD to help identify
at-risk youth and provide appropriate referral services.

Evidence-Based Practices for Trauma Centers
Screening for Depression, PTSD, and Suicide Risk

Suicide prediction continues to pose many challenges for
providers. Healthcare providers, especially those caring
for high-risk populations such as trauma patients, need to
be able to identify risk factors, signs of suicidal ideation,
and know what screening and management strategies exist.
There is not a formal recommendation for universal screen-
ing of adolescent trauma patients for depression or suicide,
and many trauma centers do not have practices in place that
are adequately meeting the mental health needs of their
patients [57]. Less than 50% of all patients are screened for
suicidality, 25% for depression, and 7% for PTSD symptoms
at level I and II trauma centers across the USA [58]. This
leaves up to 90% of those with post-injury PTSD or depres-
sion without assessment and care [57].

The American Academy of Pediatrics (AAP) recom-
mends screening patients age 12 and over annually, and the
United States Preventative Task Force (USPTF) recommend
screening adolescent patients for depression when adequate
systems exist for screening, treatment, and referrals [59,
60]. In addition, there are injury-specific recommendations
to universally screen for depression and suicidal ideation
among patients with spinal cord injury [61]. The American
College of Surgeons Committee on Trauma (ACS COT)
supports regular screening and referral for depression and
PTSD in the older adolescent and adult population (over
the age of 15); however, there is no firm recommendation
or guidance of screening in younger patients [62]. A recent
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study found that 29% of patients between the ages of 10 and
12 screened positive for suicide risk when presenting to the
emergency department (ED), suggesting that this age group
should be included [63ee]. Individuals that present to the
ED with self-harm or suicidal ideation have a substantial
increased risk of suicide and overall mortality in the follow-
ing year, so recognition and intervention in the acute care
setting are imperative [64]. Given the burden of pre-existing
mental illness and other risk factors for suicide, in addition
to the sequela after injury, trauma centers and caregivers
for traumatically injured adolescents should strongly con-
sider universally screening all patients ages 10 and above
for depression and suicidality and developing a strategy for
referrals and patient support.

There are multiple screening instruments that can be uti-
lized for screening for depression, suicidality, and PTSD.
The Patient Health Questionnaire-9 (PHQ-9), a 9-item
screening instrument for depression, is validated in adults
and adolescents and has a question specifically inquiring
about suicidal thoughts. There is a PHQ-2 that can serve
as a “rapid screen” with the remaining questions adminis-
tered if positive, although the full PHQ-9 performs better in
the adolescent population [65]. The Center for Epidemio-
logical Studies Depression Scale for Children (CES-DC)
was developed specifically for children [66]. The PHQ-9
is a good option for adult centers caring for patients ages
15 and over as it can be used in both teenagers and adults,
while the CES-DC may be considered in pediatric trauma
centers caring for younger patients. Suicide-specific instru-
ments include the 4-item Ask Suicidal-Screening Questions
(ASQ); it is easy to administer, validated among adults and
adolescents, and has high sensitivity in the pediatric ED
population [67]. Based on the diagnostic criteria for PTSD,
formal PTSD assessment diagnosis cannot be performed
until 30 days after exposure to a traumatic event, making
the timing of assessment more appropriate at follow-up or
via telehealth assessments. The Child PTSD Symptom Scale
(CPSS) can be utilized to screen for PTSD in children and
is validated in traumatized children over the age of 7 [68].

Referral and Treatment

If there is a clinical concern for severe depression and
suicidal ideation, or if the patient screens positive, they
should not be discharged without a psychiatric evaluation
[53]. Patients and their families should be referred to men-
tal healthcare for further evaluation and treatment which
can take the form of a psychiatric consult or evaluation
by a qualified mental health professional such as a mental
health social worker or clinical psychologist. Discharge
can be considered if the clinician is satisfied that adequate
supervision and support will be available to the adolescent
over the next few days and if the caregiver has agreed to
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perform suicide safety procedures, including removal/safe
storage of lethal medications and firearms and ensuring
outpatient follow-up [53]. If a patient presents with inju-
ries from a suicide attempt or self-harm behaviors, this
mandates psychiatric evaluation, and many patients may
need inpatient psychiatric treatment after clearance from
medical and surgical care.

Although beyond the scope of this review, there are mul-
tiple therapies that may be provided by mental health pro-
viders with varying levels of evidence including cognitive
behavioral psychotherapy and pharmacologic therapy; how-
ever, some studies have shown there is a small increased risk
of suicidal behaviors after initiation of some anti-depressant
medications [60]. Thus, it is important to note that initiation
of pharmacotherapy should only be done in conjunction with
psychiatric support and plans for close outpatient follow-
up and monitoring. Whether pharmacologic therapies are
employed or not, early and frequent follow-up is associated
with reduced suicide risk among adolescents with suicidal
behavior [69].

Substance Abuse Screening and Intervention

As substance abuse and acute intoxication increase the risk
of injury and injury recidivism, the ACS COT and Pediat-
ric Trauma Society (PTS) recommend that adolescents over
the age of 12 be provided Screening, Brief Intervention
and Referral to Treatment (SBIRT) to help patients obtain
substance abuse treatment services and reduce recidivism
[70]. While the impact of SBIRT on adolescents and teens
is less understood compared to adults, recognizing alcohol
and substance abuse in conjunction with other mental health
disorders and suicidal ideation is important, as substance
abuse is not only an independent risk factor for suicide, alco-
hol and illicit substance use further potentiates the risk of
suicide among youth with depression [11, 71]. A total of
18-30% of pediatric patients screen positive for substance
use or risky substance use behaviors [72, 73]. Studies dem-
onstrate relatively low adherence to screening recommen-
dations in pediatric trauma centers, significant variation in
who is screened based on age, injury severity, and mecha-
nism of injury, and disparities in referrals for support ser-
vices [72-74]. There are strategies demonstrated to improve
screening and intervention. These include utilizing both bio-
markers (blood alcohol content and urine drug screens) and
validated instruments such as the CRAFFT or Alcohol Use
and Disorders Identification Test (AUDIT) for screening,
universal screening rather than selective screening at the
time of presentation for patients ages 12 and over, integra-
tion of screening prompts in the electronic medical record
(EMR), and multi-disciplinary protocols and training for all
staff on SBIRT [72-76].
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Lethal Means Counseling

Firearms are lethal 74-85% of the time when used for a
suicide attempt and tied for the second leading mechanism
of adolescent suicide [1, 26]. Over 13 million children in
the USA live in homes with firearms and about 4.6 million
of those reside in homes where guns are improperly stored
(i.e., loaded and unlocked) [70]. These are pre-COVID
estimates and the FBI has reported a significant rise in
background checks during the ongoing COVID-19 pan-
demic, so the prevalence of unsecured firearms in homes
with youth is likely much higher [77]. Adolescents identi-
fied as at risk of suicide (mental illness, suicidality) are
just as likely to report living in a home with firearm access
as adolescents without such risks with 1 in 3 reporting
access, and 90% of guns used in youth suicide come from
the child’s home or the home of a friend or relative [78,
79]. Children and adolescents, especially in the setting of
trauma, are a high-risk demographic group for suicide and
should be considered for routine firearm screening and
secure storage counseling interventions [80]. The AAP
recommends routine screening and counseling, and fire-
arm safety storage and counseling is supported by multiple
major medical societies including the ACS [81, 82ee].

Responsible storage (storing guns locked, unloaded, and
separate from ammunition) decreases risk for firearm sui-
cide by up to 85% [83]. Up to a third of youth suicides and
unintentional firearm deaths could be prevented through
simple secure storage counseling interventions [84e].
Studies have demonstrated that brief physician counseling,
combined with provision of a safe storage device, is effec-
tive at increasing safe storage of home firearms, and mul-
tiple studies have found similar findings [85].

The majority of healthcare providers agree that they
should provide firearm counseling but report many barriers
to doing so including lack of time, inadequate training, and
low self-efficacy [86]. Educating providers and integration
of secure storage screening and counseling into routine
care can increase the efficacy of lethal means screening.
We have done this at our institution with the implemen-
tation of the Be SMART for Kids program, which is an
evidence-informed and AAP-aligned educational program
for adults that aims to reduce unintentional shootings and
youth suicide through the promotion of secure firearm
storage in the home [87]. After providing education to
pediatric residents and integrating prompts in the EMR,
we significantly increased the frequency of firearm screen-
ing and secure storage counseling during well-child checks
[88]. For further guidance, Wintemute et al. have outlined
multiple resources on firearm access screening and coun-
seling including specific questions, brief interventions,
patient and family educational materials, and secure fire-
arm storage options [89].

Although drug overdoses represent a smaller portion
of suicides in adolescents, many patients are prescribed
medications to treat pain after traumatic injuries, and it is
important to integrate opioid misuse prevention strategies
and counseling for patients and their caregivers since opi-
oids increase the risk of misuse, overdose, and suicide [50].
There is also a valid concern that many opioid overdose
deaths are misclassified as unintentional overdose; therefore,
the burden of suicide is likely underappreciated [90]. There
is more guidance and recommendations provided about pain
management strategies to increase utilization of non-opioid
analgesia and reduce doses of outpatient prescriptions [50,
91]. In addition to providing substance abuse screening and
intervention, counseling should be provided to caregivers
about providing oversight for adolescent opioid use, moni-
toring doses, storage, and safe disposal after no longer need-
ing the medication to help reduce misuse.

Proposed Models of Implementation
and Care

Depression, Suicidality, Substance Abuse,
and Lethal Means Screening—“Bundling” Risk
Assessments

Before initiating screening for depression and suicidality,
there should be well-established protocols on the screening
instrument, the target age group, the timing of screening,
who is performing the screening, and referrals for further
assessment, treatment, and follow-up. This will depend on
the resources available and structure of the trauma team.
Given adolescent patients are treated at both adult and pedi-
atric trauma centers, it is important to have cross collabora-
tion to standardize screening and referral pathways. It may
also be helpful to select instruments such as the PHQ-9 and
ASQ, which are easy to administer and can be used in both
adolescent and adult populations [65, 66]. Teams should
establish clinical partnerships with mental health experts at
their facilities such as psychiatrists, clinical psychologists,
and mental health clinical social workers, and should include
clinical stakeholders in the development of processes and
protocols in order to increase successful implementation of
screening and referrals, and to achieve buy-in from team
members.

All screening and inquiry should be performed alone with
the adolescent patient and delivered with trauma-informed
principles. It should be performed after the initial acute
phase of care in the setting of a potentially distressing or
life-threatening injury, and in the absence of severe pain
or in the setting of altered mental status from medications,
TBI, or cognitive impairment. If a self-inflicted injury is
suspected, earlier inquiry should be performed to ensure the
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safety of the patient. The individual performing screening
may vary between centers based on resources; however, they
should be comfortable with the selected instruments and
have a protocol to follow for immediate referrals if screening
positive for depression or suicidality. Given the overlapping
risk factors in the trauma population, it is prudent to con-
sider screening for substance abuse, depression/suicide, and
lethal means access collectively, in addition to other high-
risk behaviors or exposures such as social determinants of
health, exposures to violence, and other risks for injury in
the home. Trauma center social workers may be in the ideal
position to perform screening during their assessments, and
clinical psychologists, if available, may also be key team
members to perform screening and brief interventions. Other
clinical team members can incorporate screening into the
tertiary survey. Given what is known about low comfort
levels and efficacy of clinician screening for depression and
lethal means, it is important to provide guidance to trainees
and there should be prompts in the EMR to both improve
efficacy, adherence to the instrument, and documentation
[88, 91]. Any positive screen should prompt referral to the
appropriate mental health provider for further evaluation,
safety planning, treatment, and follow-up, and the detection
of a firearm in the home should be accompanied by educa-
tion to the caregiver on lethal means access, counseling for
secure storage and if available, provision of a firearm lock,
or information on options for temporary relinquishment or
safe storage. [80]

PTSD Screening, Monitoring and Step-up Care—a
Promising Model for Trauma Centers

There are many barriers reported by trauma centers in pro-
viding mental health assessments and services, notably
time, expertise, and resource constraints [92]. While many
patients are “captured” while admitted for assessment at
that time, monitoring for the development of adverse men-
tal health outcomes such as PTSD is even more challenging
after a patient is discharged. A promising model of assessing
and providing treatment PTSD for patients after traumatic
injury is the step-up model of care that provides univer-
sal screening for PTSD, but focuses time and resources for
intervention on only those that screen positive. This model
has demonstrated improved outcomes related to PTSD and
improved quality of life and is utilized in our trauma center
for patients and pediatric caregivers [93, 94e]. Our Trauma
Resilience and Recovery Program (TRRP) utilizes mental
health providers including clinical psychologists and super-
vised trainees provide early brief interventions on coping
strategies for acute distress at the index hospitalization, and
30-day follow-up screening for depression and PTSD via tel-
ephone for those that agree to follow-up, including children
and caregivers. Those that screen positive are provided with
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either in-person or telehealth interventions such as trauma-
focused cognitive behavioral therapy (CBT), Parent—Child
Interaction Therapy (PCIT), cognitive processing therapy,
and brief behavioral activation for depression for caregivers
if needed. Patients and families with more complex psychi-
atric or substance abuse needs are referred for other ser-
vices including psychiatric care. Evaluation of the program
that included teen and adult patients demonstrated 98% of
patients accepted enrollment for PTSD screening and of the
36% that screened positive, and 75% either accepted referrals
or were already receiving care [94e]. The high acceptance of
telehealth services may improve access to care, especially to
those in rural communities with fewer mental health provid-
ers. The TRRP program is now being propagated in trauma
centers throughout South Carolina and North Carolina, with
further plans for outcome evaluation. Other models of PTSD
stepped care delivery including staffing and funding models
are outlined by deRoon-Cassini et al. [95].

Advocating for Policies Demonstrated
to Reduce Adolescent Teen Suicide

The complexity of risks and contributors for adolescent sui-
cide make it difficult to identify specific policies or areas
of advocacy that definitively reduce the risk of suicide.
Addressing a combination of factors at the social-ecological
level including reduction of adverse childhood experiences
and childhood trauma, early identification of at risk youth,
improving programs to promote community and peer con-
nectedness, improved access to mental healthcare, and fur-
ther research to develop efficacious intervention and treat-
ment programs may all reduce theoretically reduce risk of
adverse mental health outcomes and suicides [96]. However,
some of the policies with a meaningful demonstration of
reducing adolescent suicide are state policies that promote
safe firearm ownership and reduce access to those at risk of
suicide. Higher minimum ages for firearm ownership and
concealed carry (>21), permit-to-purchase laws, minimum
waiting periods for purchase, and child access prevention
laws are associated with lower rates of adolescent suicide
[97-99]. Many professional medical, surgical, and trauma
societies support the implementation of such policies that
have the potential to meaningfully reduce suicide through
policies promoting safe firearm ownership [100].

Conclusion

As a leading cause of death in adolescents, trauma cent-
ers are in unique positions to identify adolescents at risk
of suicide. The co-occurring risk factors for suicide and
injury including mental illness, exposures to violence, and
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Table 2 Key points for trauma providers

Adolescent suicide epidemiology

o Suicide is the second leading cause of death for US adolescents with an increasing incidence of 6.5 per 100,000, and the leading mechanisms

are firearms and suffocation

® 5.1% of male and 9.3% of female high school students in the USA report a suicide attempt in the past year, but the incidence is reported as

high as 30% in the pediatric emergency medicine setting

e Males, American Indians, and non-Hispanic white adolescents have the highest rates, but it is increasing among all minorities and the inci-

dence of female suicides has doubled in the past 20 years
Overlapping risks of traumatic injury and suicide

e Mental illness, substance abuse, prior self-harm, exposures to violence, and firearm access are risk factors for traumatic injury and suicide

e Traumatically injured adolescents are at high risk of post-injury PTSD, suicidality, and substance abuse, especially patients that sustain

traumatic brain injuries, spinal cord injuries, and violent injuries

Strategies for identification, intervention, and prevention

o Given the high risks and rates of depression and suicidality in the adolescent trauma population, trauma centers should strongly consider
universal screening of adolescents ages 10 and over utilizing validated instruments such as the PHQ-9, CES-DC, and ASQ

e Trauma centers should screen for access to lethal means and provide counseling on safe firearm storage and prescription drug storage

e Centers should establish protocols for screening and referrals to mental health providers, and incorporate team education and prompts in the
electronic medical record for depression, suicidality, and lethal means screening and documentation to increase efficacy of implementation

e Centers should consider “bundling” substance abuse SBIRT with depression, suicidality, and lethal means access screening to comprehen-

sively identify risks and provide interventions services

o Step-up models of care for PTSD screening and interventions are promising models in trauma centers to improve identification and treatment

in a resource-sensitive manner

e Policies aimed at responsible firearm ownership such as permit-to-purchase, minimum age requirement of 21 for concealed carry, child
access prevention laws, and mandatory waiting periods for firearm purchase are demonstrated to reduce firearm suicides

substance abuse, in addition to the elevated risk after injury,
especially in specific injuries such as TBI, SCI, and assault,
all contribute to making the adolescent trauma patient popu-
lation very high risk for suicide [8e, 38, 40, 41, 42, 43ee].
This suggests that trauma providers should not only recog-
nize the risks and signs of suicidality, but should strongly
consider using validated instruments to universally screen
for depression and suicide, and have plans for referral and
treatment in conjunction with mental health partners [59, 60,
63ee 65, 66, 67, 68, 69]. Lethal means reduction via coun-
seling and securing firearms with a safety device is a dem-
onstrated, evidence-based strategy for suicide prevention
[85]. Lethal means screening and education on secure stor-
age should accompany suicidality assessments and should
be considered with substance abuse SBIRT. Step-up mod-
els of care for PTSD screening and mental health care have
the potential to improve mental health support for pediatric
and adult trauma patients, be adapted to meet the needs of
trauma centers with varying resources, and extend services
via telehealth to address barriers to mental healthcare [93,
94e 95]. Table 2 highlights these high-yield findings and
suggestions for trauma providers. Future research efforts
should focus on evaluating the outcomes of universal screen-
ing among the adolescent trauma population, including the
prevalence of suicidality, services referred to and received,
and long-term outcomes. Future investigation on implemen-
tation strategies can help inform successful screening and
interventions, especially in centers with fewer resources

and personnel. Lastly, trauma providers should advocate for
research and implementation of evidence-based policies that
are demonstrated to reduce adolescent suicide.
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