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Objectives: To address escalating youth suicide rates,
universal suicide risk screening has been recommended
in pediatric care settings. The emergency department
(ED) is a particularly important setting for screening.
However, EDs often fail to identify and treat mental
health symptoms among youths, and data on implemen-
tation of suicide risk screening in EDs are limited. A sys-
tematic review was conducted to describe the current
literature on universal suicide risk screening in EDs, iden-
tify important gaps in available studies, and develop rec-
ommendations for strategies to improve youth screening
efforts.

Methods: A systematic literature search of PubMed,
MEDLINE, CINAHL, PsycINFO, and Web of Science was
conducted. Studies focused on universal suicide risk
screening of youths served in U.S. EDs that pres-
ented screening results were coded, analyzed, and
evaluated for reporting quality. Eleven studies were
included.

Results: All screening efforts occurred in teaching or
children’s hospitals, and research staff administered sui-
cide screens in eight studies. Thus scant information was
available on universal screening in pediatric community
ED settings. Large variation was noted across studies in
participation rates (17%286%) and in positive screen rates
(4.1%250.8%), although positive screen rates were influ-
enced by type of presenting concern (psychiatric versus
nonpsychiatric). Only three studies concurrently examined
barriers to screening, providing little direction for effective
implementation. STROBE guidelines were used to rate re-
porting quality, which ranged from 51.9% to 87.1%, with
three studies having ratings over 80%.

Conclusions: Research is needed to better inform prac-
tice guidelines and clinical pathways and to establish sus-
tainable screening programs for youths presenting for
care in EDs.
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Suicide is the second leading cause of death among children
and adolescents. Since 2007, suicide deaths have increased
over 75% among youths ages 15–19 and have nearly tripled
among children ages 10–14 (1). Given the effects of the
COVID-19 pandemic, it is likely that rates will continue to
rise. Although data for children are not yet available, recent
Centers for Disease Control and Prevention data indicated
that U.S. adults have experienced markedly increased mental
health difficulties associated with COVID-19, with one in
four young adults (ages 18–24) endorsing that they have se-
riously considered suicide in the 30 days prior to survey
completion (2).

Unfortunately, despite decades of research, our ability to
detect suicide risk and interpret level of risk severity re-
mains suboptimal (3). Furthermore, systems accessed by
youths, such as health care and education, often fail to as-
sess and identify mental health problems, including suicidal
thoughts and behaviors (4–7). To address this issue, a num-
ber of recommendations have been published for the

assessment and treatment of suicide risk across settings, and
many encourage universal screening of youths independent
of their symptom presentation, as well as training for pro-
viders to effectively manage identified risks (8–11).

HIGHLIGHTS

• Although universal suicide risk screening for youths has
been recommended in emergency department (ED)
settings, a systematic review of the literature revealed
that few studies have examined screening in the ED.

• Of the 11 studies reviewed, all occurred in teaching or
children’s hospitals, and research staff administered suicide
screens in most studies—thus little information was
available on universal screening in community settings.

• Large variation was noted across studies in participation
rates and positive screen rates.

• Few studies concurrently examined barriers to screening,
providing little direction for effective implementation.
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Although these recommendations represent a crucial
step toward addressing rising suicide rates, insufficient
data are available on the implementation of universal
screening across medical care settings (12), including in
emergency departments (EDs). This is unsurprising, be-
cause recommendations for screening in the ED are rela-
tively new (10, 13), and in contrast with expert guidelines
(10), current mandates recommend only targeted screening
of patients presenting to the ED with behavioral health
concerns (14). Nevertheless, the lack of data is concerning
and requires remediation. EDs are an essential setting for
suicide risk screening, because they are often the primary
access point of care for many of the most vulnerable
youths (15), and pediatric ED visits related to mental
health concerns, and deliberate self-harm in particular,
have increased dramatically over time (16). Furthermore,
although a significant number of youths who die by sui-
cide visit the ED in the months preceding their death
(17), the sparse data available suggest that EDs often fail
to identify and treat psychiatric symptoms (18). Additional-
ly, efforts to improve the identification and management
of suicide risk through universal screening and follow-up
in EDs have been found feasible and successful in adult
samples (e.g., Parkland Health and Hospital Systems [19]
and ED-SAFE [20]).

Although data on screening youths in EDs for mental
health problems are sparse, several clinical pathways have
recently been published (10, 21). For instance, the American
Academy of Child and Adolescent Psychiatry Pathways in
Clinical Care (PaCC) work group developed a three-tiered
clinical pathway to improve detection and management of
suicide risk in pediatric ED and inpatient settings. A key ele-
ment of this pathway is the use of a brief, structured, suicide
safety assessment as an intermediate step between a positive
initial screen and a longer full suicide safety assessment
(10). However, there is a need to collect high-quality data on
the efficacy of this pathway in real-world settings, and the
importance of leadership and collaboration at multiple
levels to support its implementation has been emphasized
(9, 10). Concern also exists about lack of consistency in the
suicide risk screening process used across institutions (10)
and limitations in suicide risk measurement, such as incon-
sistent use of validated instruments (22). Therefore, a
thorough understanding of the available data on ED-based
suicide screening efforts for youths is of paramount
importance.

To describe what is currently known, identify important
deficiencies, and develop recommendations for future direc-
tions to improve detection and treatment of suicidality
among youths, we conducted a systematic review to evaluate
the current evidence on universal suicide risk screening for
youths accessing EDs. We analyzed studies that conducted
universal suicide risk screening in ED settings and described
procedures used to administer the screen to children and
adolescents and to follow-up on the screen results, as well
as any identified barriers to screening.

METHODS

This systematic review was conducted by using Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (23) (PROSPERO registration number,
CRD42020183980).

Search Strategy
Articles were identified by searching PubMed, MEDLINE,
CINAHL, PsycINFO, and Web of Science. The search was
conducted on January 24, 2020, with the following search
terms: (child OR youth OR adolescent OR pediatric) AND
((emergency) AND (room OR department)) AND ((suicid�)
AND (screening OR assessment)). We then cross-checked
reference lists of reviewed articles. At the time of data ex-
traction, there were no systematic reviews on the topic
listed in the Cochrane Library or registered on PROSPERO.

Study Selection
The electronic search was conducted by one author
(DEMS), who collated all citations with Covidence, a sys-
tematic review software (24). Then, two authors (PEC,
DEMS) independently screened titles and abstracts for eligi-
bility. For the remaining articles, these authors conducted
full-text reviews. When there was disagreement, the article
was discussed with the senior author (SMH) to reach
consensus.

Decisions about eligibility were made according to the
following exclusionary criteria: the article was not in En-
glish; the article did not represent primary publication of
original research (e.g., book chapters); the research did not
take place in the United States; the research did not sample
or provide separate results for participants under age 25, or
the minimum age sampled was not under age 18 years old;
the research did not take place in an ED or did not provide
separate results for participants recruited in an ED; the re-
search did not include a focus on suicide risk screening; the
research did not involve universal suicide risk screening;
and the screening results were not presented.

Universal screening was defined as the screening of pa-
tients presenting to the ED, irrespective of behavioral or
emotional complaints or history. This definition does not ac-
count for sampling approach.We included studies that inte-
grated suicide risk screening into the standard of care,
capturing all eligible youths, and studies that used conve-
nience sampling. We also included studies that screened
only patients without behavioral or emotional complaints, as
well as studies that did not report the ED presenting con-
cern. These decisions were made to capture more studies,
because literature in this area is limited and because proce-
dures and barriers encountered in these studies are general-
izable to the screening of all patients. We did not include
studies addressing targeted screening of psychiatric patients,
because such studies would not be informative for universal
screening efforts. Eligibility was restricted to research con-
ducted in the United States, because there are substantial
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differences in service systems across countries that could af-
fect generalizability of findings. To avoid misrepresentation
of data in summary statistics, studies that conducted prelim-
inary or secondary analyses of data presented in an included
larger study were excluded. No study publication date re-
strictions were imposed.

Data Extraction
Data were extracted by three authors (PEC, DEMS, SMH)
with a prepiloted form and included study characteristics,
hospital characteristics, data on screen administration and
instrument(s), sample characteristics, screening participation
rate, positive screen rate for the total sample and subsam-
ples of youths presenting with psychiatric or nonpsychiatric
concerns, sociodemographic characteristics of youths who
screened positive, the presence and details of follow-up
strategies included for youths who screened positive, and in-
formation on barriers to screening identified (see Box 1).
Twenty-seven percent of the included articles were coded a
second time, and results were compared. Agreement was
90.9%. The senior author (SMH) then conducted an evalua-
tion of reporting quality by using the Strengthening the Re-
porting of Observational Studies in Epidemiology (STROBE)
guidelines (25). Because most studies were not intervention-
al trials, we did not conduct a bias assessment. Data were
analyzed descriptively.

RESULTS

Of 855 articles identified through database searches, 623
were excluded as not relevant through title and abstract
screening. Full-text reviews resulted in the exclusion of sev-
en not in English, 40 that were not primary publications of
original research, 81 not conducted in the United States, 19
that did not include youths in their sample or did not pro-
vide separate results for youth subsamples, five not con-
ducted in EDs, 37 not focused on suicide risk screening, 20
that were not universal screening efforts, and seven not
reporting universal screening results. An additional five
articles were then excluded, because they presented prelimi-
nary or secondary analyses of data presented in an included
larger study (a PRISMA flow diagram is included in an on-
line supplement to this review).

The 11 studies that met eligibility criteria are displayed in
Tables 1 and 2 (26–36). All were published in 2006 or later.
Reporting quality, rated using STROBE guidelines, ranged
from 51.9% to 87.1%; three studies were rated as well re-
ported (i.e., ratings over 80%) (26–28). The research was
primarily undertaken in EDs in the Northeastern (27, 29–31)
and Midwestern (26, 27, 32–36) United States. Few included
EDs in the South (27, 28), and none included EDs in the
West. Of the seven studies that reported hospital type, all
were conducted in teaching, university, or children’s

BOX 1. Data extracted from the 11 studies reviewed

Study characteristics

• Objectives

• Study design: cross-sectional, prospective, retrospective,
or randomized clinical trial

• Study type: research or quality improvement

Hospital characteristics

• Hospital location: U.S. state

• Emergency department (ED) setting: community ED,
teaching or university hospital, or children’s hospital

Screen administration

• Method of administration: paper-pencil, electronic, or
interview

• Screen administrator: ED staff or research staff

• Screen completer: youth, caregiver, or both

• Time of administration: in the waiting room or at triage, in a
private room or exam room, or at any time during the visit

• Privacy status: caregiver present during screen or caregiver
asked to leave for screen administration

Screening instrument(s)

• Name of screening tool used

• Domains covered by screening tool: suicide only or
suicide and other mental health domains

• Presence of secondary measures in screening battery

• Purpose of secondary measures

Sample characteristics

• Race-ethnicity

• Sex

• Insurance type

• Exclusion criteria

Screening results

• Participation rate: proportion of eligible youths screened

• Positive screen rate for total sample (both youths with
psychiatric chief complaints and youths with nonpsychiatric
chief complaints)

• Positive screen rate for subgroup of youths with
psychiatric chief complaints

• Positive screen rate for subgroup of youths with
nonpsychiatric chief complaints

• Characteristics of youths who screened positive for suicide
risk: age, race-ethnicity, sex, and insurance type

Follow-up procedures for positive screens

• Presence of follow-up procedures described in the study

• Description of follow-up procedures used

Barriers to screening

• Presence of examination of barriers either concurrently or
post hoc

• Type of barriers listed: patient, provider, or organization

• Description of barriers described
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hospitals (27–30, 34–36). Most studies were cross-sectional
(27, 29–33, 36). In addition to universal screening, objectives
included instrument development and psychometric evalua-
tion (26–28, 32, 33, 36), examination of the acceptability of
screening on the patient or provider level (32–34), develop-
ment or examination of follow-up strategies for positive sui-
cide screens (34, 35), and characterization of the psychiatric
profile for youths accessing the ED (26, 31). Of the 11

studies, three represented quality improvement (QI) efforts
(28–30), and eight were categorized as research (26, 27,
31–36).

Study Sample Characteristics
Participating youths ranged in age from 8 to 24. Minimum
ages ranged from 8 to 14, with seven studies starting recruit-
ment at age 13 or older (26, 29–31, 33, 35, 36). The mean age

TABLE 1. Study and sample characteristics of 11 studies examining suicide risk screening of youths in emergency departments
(EDs)

Study Sample

Study Objective Typea Sizeb Age range Exclusionsc

DeVylder
et al.,
2019
(28)d

Universal screening,
psychometric
evaluation

QI Total, 15,003; selective
(psychiatric only), 4,666;
universal (psychiatric plus
nonpsychiatric), 10,337

8–18 None

Fein et al.,
2010 (29)

Universal screening QI Total, 857; psychiatric, 0;
nonpsychiatric, 857

14–18 Medical severity, IDDs, non-English speakers, all
psychiatric chief complaints, hearing or vision
impairment, resource limitations (no
computers in one area of ED)

Folse et al.,
2006
(32)e

Universal screening,
acceptability of
screening,
psychometric
evaluation

Research Total, 39; psychiatric, 3;
nonpsychiatric, 36

12–24 Medical severity, non-English speakers,
caregiver issues (no legal guardian present),
resource limitations (no private space
available to administer screen)

Folse and
Hahn,
2009
(33)e

Universal screening,
acceptability of
screening,
psychometric
evaluation

Research Total, 59; psychiatric, 5;
nonpsychiatric, 54

13–24 Medical severity, non-English speakers, resource
limitations (no private space available to
administer screen)

Grupp-
Phelan
et al.,
2012 (34)

Universal screening,
acceptability of
screening, evaluation
of screening follow-
up program

Research Total, 204; psychiatric, 0;
nonpsychiatric, 204

12–17 IDDs, non-English speakers, caregiver issues (no
legal guardian present), seeking treatment in
the ED for psychiatric concerns, resource
limitations (no phone to participate in follow-
up program)

Herres
et al.,
2018 (30)

Universal screening QI Total, 3,523; psychiatric, NR;
nonpsychiatric, NR

14–24 Medical severity, IDDs

Horowitz
et al.,
2012 (27)

Universal screening,
psychometric
evaluation

Research Total, 524; psychiatric, 180;
nonpsychiatric, 344

10–21 Medical severity, IDDs, non-English speakers,
caregiver issues (no legal guardian present)

King et al.,
2009 (36)

Universal screening,
psychometric
evaluation

Research Total, 295; psychiatric, NR;
nonpsychiatric, NR

13–17 Medical severity, IDDs, non-English speakers,
caregiver issues (no legal guardian present)

King et al.,
2012 (35)

Universal screening,
evaluation of
screening follow-up
program

Research Total, 245; psychiatric, NR;
nonpsychiatric, NR

13–17 Medical severity, IDDs

King et al.,
2015 (26)

Universal screening,
psychometric
evaluation,
characterization of
youths in EDs

Research Total, 624; psychiatric, NR;
nonpsychiatric, NR

14–19 Medical severity, IDDs

Ranney
et al.,
2016 (31)

Universal screening,
characterization
of youths in EDs

Research Total, 353; psychiatric, 14;
nonpsychiatric, 338

13–17 Medical severity, non-English speakers,
caregiver issues (youth in state or police
custody), some psychiatric issues (suicidality
or psychosis), presentation with child abuse
or sexual assault

a QI, quality improvement.
b NR, not reported.
c IDDs, intellectual or developmental disabilities.
d The study compared universal screening with selective screening. Statistics from selective screening were included in summary statistics of the psychiat-
ric subsample’s positive screen rate. Statistics from universal screening were not included in the summary statistics for psychiatric and nonpsychiatric
subsamples, because the percentage of youths presenting with a psychiatric chief complaint during the universal screening period was not reported.

e The two studies examined universal screening across ages. Data included in this review were abstracted from only the adolescent subgroups.
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of youths screened, reported in nine studies, ranged from
14.5 to 19.3 (mean6SD age51662). In six of the nine studies
reporting race-ethnicity, the samples were primarily White
(i.e., over 50%) (27, 31–33, 35, 36), whereas three studies had
primarily Black samples (28–30). Representation across oth-
er races and ethnicities was low. The sex distribution across

studies was fairly even, with a slight underrepresentation of
males. The proportion of males across studies ranged from
28.2% to 49.7% (mean542%67%) (27–33, 35, 36). Insurance
type was rarely reported (27, 31, 35). Youths on public assis-
tance represented the minority in two of these three studies
(27, 35).

TABLE 2. Procedures and results of 11 studies examining suicide risk screening of youths in emergency departments (EDs)

Screen
Follow-up
to positive

Barriers identified
STROBE

Study useda Participation rate Positive screen rateb screen Timing Level ratingc

DeVylder
et al.,
2019 (28)

ASQ Selective screening,
59%–81%; universal
screening, 80%–86%

Total, 14.9%; selective
(psychiatric), 29.9%;
universal (psychiatric
plus nonpsychiatric),
7.8%

Yes Post hoc Provider and
organization

81.30%

Fein et al.,
2010 (29)

BHS-ED 27.50%; calculated
from the
reported adoption rate
(proportion of eligible
youths approached by
staff533.4%) and the
consenting rate
(proportion of youths
approached by staff
who agreed
to participate564.6%)

Total, NA; psychiatric,
NA; nonpsychiatric,
NR. By history:
endorsed ideation,
11.1%; had a plan,
5.0%; made an
attempt, 5.5%;
engaged in self-harm,
10.0%. Past 2 weeks:
endorsed ideation,
3.6%; made a plan,
1.1%; made an
attempt, .7%; engaged
in self-harm, 1.1%

Yes Post hoc Patient, provider,
and organization

69.00%

Folse et al.,
2006 (32)

RSQ NR Total, 28.2%; psychiatric,
NR; nonpsychiatric,
NR

Yes Concurrently Patient, provider,
and organization
(only patient
included
in concurrent
evaluation)

51.90%

Folse and
Hahn,
2009 (33)

RSQ NR Total, 50.8%; psychiatric,
100%; nonpsychiatric,
46.3%

Yes Concurrently Patient, provider,
and organization
(only provider
included
in concurrent
evaluation)

71.40%

Grupp-Phelan
et al., 2012
(34)d

CSS 30.00% Total, NA; psychiatric,
NA; nonpsychiatric,
12.0%

Yes Concurrently Patient 67.70%

Herres et al.,
2018 (30)

BHS-ED 17.00% Total, 5.7%; psychiatric,
NR; nonpsychiatric,
NR

Yes Not examined— 75.00%

Horowitz et al.,
2012 (27)

ASQ and SIQ 65.30% Total, 18.7%; psychiatric,
46.7%; nonpsychiatric,
4.1%

No Not examined— 83.30%

King et al.,
2009 (36)

SIQ 61.00% Total, 16.3%; psychiatric,
13.2%; nonpsychiatric,
3.1%

Yes Post hoc Organization 62.10%

King et al.,
2012 (35)

SIQ 70.00% Total, 4.1%, psychiatric,
NR; nonpsychiatric,
NR

Yes Post hoc Patient 65.50%

King et al.,
2015 (26)

SI/SA items not
associated
with
full screener

78.60% Total, 15.9%; psychiatric,
NR; nonpsychiatric,
NR

Yes Not examined— 87.10%

Ranney et al.,
2016 (31)

SI/SA items not
associated
with
full screener

70.30% Total, NR; psychiatric,
NR; nonpsychiatric,
NR. Of total sample,
11.3% reported suicidal
ideation and 3.1%
made a suicide
attempt

No Not examined— 79.30%

a ASQ, Ask Suicide–Screening Questions; BHS-ED, Behavioral Health Screening–Emergency Department; CCS, Columbia Suicide Screen; RSQ, Risk of Sui-
cide Questionnaire; SIQ, Suicidal Ideation Questionnaire; SI/SA, suicidal ideation/suicide attempt.

b NR, not reported; NA, not applicable.
c STROBE, Strengthening the Reporting of Observational Studies in Epidemiology guidelines (25).
d A positive screen was defined as screening positive both on the CSS and on at least one additional measure of depression or substance use.
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Eligibility criteria included the following exclusions:
medical severity (26, 27, 29–33, 35, 36); presence of intellec-
tual or developmental disabilities (IDDs), such as cognitive
impairment (26, 27, 29, 30, 34–36); and language barriers
(i.e., non-English speakers) (27, 29, 31–34, 36). Additional ex-
clusions included issues related to the caregiver (e.g., legal
guardian not present or youth in state or police custody) (27,
31, 32, 34, 36), lack of needed resources (e.g., no computer to
complete electronic screen [29], no telephone to participate
in follow-up program [34], or no private space to conduct
the screen [32, 33]), some or all psychiatric presentations
(29, 31, 34), hearing or vision impairments (29), and presen-
tation with concerns of child abuse or sexual assault (31).
One study did not list any exclusions (28).

Screen Administration
All studies relied on youth report alone to screen for suicide
risk. An array of administration methods was used, and
screening was positioned within the visit at varying times.
Of the eight studies that reported on administration meth-
ods, four were interviews (27, 28, 32, 33), three were elec-
tronically administered (29–31), and one was completed in a
paper-pencil format (36). In four studies, the youths com-
pleted the screen at any time during the visit (26, 29, 30,
32); in two, it was completed in an exam or private room
(27, 34); and in two others, it was completed at triage (28)
or in the waiting room (33). Screens were most frequently
administered by research staff (26, 27, 31–36), rather than
ED staff (28–30). It was not consistently reported whether
caregivers were asked to leave to protect the privacy of
youths screened (not reported in seven studies). Of the four
studies that reported on parent presence, two asked care-
givers to leave during the screen in all cases (27, 36), and
two asked the caregivers to leave in some cases (29, 33).

Five different suicide risk measures were used (Table 2).
The Suicidal Ideation Questionnaire (SIQ) was used in three
studies—as the primary suicide risk measure in two studies
(35, 36) and as the criterion standard to validate a screening
tool in one study (27). The following measures were each
used in two studies: the Risk of Suicide Questionnaire (RSQ)
(32, 33), the Ask Suicide–Screening Questions (ASQ) (27,
28), and the Behavioral Health Screening–Emergency De-
partment (BHS-ED) (29, 30). The Columbia Suicide Screen
(CSS) was used in one study (34). Two studies screened us-
ing suicide-related questions that were not associated with a
validated screening tool (26, 31). All but one measure
screened only for suicide; the BHS-ED also assesses for de-
pression, posttraumatic stress, substance use, and family and
community violence. Notably, seven studies included addi-
tional measures in their screening batteries. Secondary
measures were used to validate a new suicide risk screening
measure (27), supplement scales that have not yet been vali-
dated (29), assess for risk factors associated with suicide
that may be useful in classifying at-risk youths (26, 35, 36),
and characterize youth symptom profiles (31, 34).

Screen Results
Participation rate, reported in eight studies (26, 27, 29–31,
34–36) and defined as the proportion of eligible youths
screened for suicide risk, was highly variable (range 17%286%,
mean552%624%, median563%). Of the six studies
categorized as research, in which the screens were ad-
ministered by research staff, the participation rate was
relatively high (range 30.0%278.6%) (26, 27, 31, 34–36).
Two QI studies, in which ED staff were responsible for
administering screens, reported participation rates that
were lower (range 17.0%227.5%) (29, 30). One QI study, in
which again ED staff administered the suicide screens, re-
ported participation rate ranges between a selective
screening sample (i.e., including only youths presenting
with psychiatric concerns) and a universal screening sam-
ple (28). Participation rate ranges in this study were
markedly higher than in other QI studies—59%281% in
the selective screening sample and 80%286% in the uni-
versal screening sample.

Total positive screen rate, recorded from the eight studies
that included youths with both psychiatric and nonpsy-
chiatric presenting problems, ranged from 4.1% to 50.8%
(mean519%615%, median516%) (26–28, 30, 32, 33, 35, 36).
One study did not specify a positive screen rate, but rather
screening results indicated that 11.3% of the total sample en-
dorsed suicidal ideation and 3.1% endorsed a previous sui-
cide attempt (31). Positive screen rate for youths presenting
with a psychiatric concern was reported in four studies and
ranged from 13.2% to 100% (mean547%638%, me-
dian538%) (27, 28, 33, 36). Positive screen rate for youths
with nonpsychiatric chief complaints was reported in four
studies and ranged from 3.1% to 46.3% (mean516%620%,
median58%) (27, 33, 34, 36). One study did not specify a
positive screen rate but rather indicated that the sample of
youths with nonpsychiatric presenting concerns had a life-
time prevalence of 11.1% for suicidal ideation, 5.0% for hav-
ing made a suicide plan, 5.5% for having had a previous
attempt, and 10.0% for having engaged in self-harm (29).
When asked about symptomology over the past 2 weeks,
3.6% endorsed suicidal ideation, 1.1% had made a plan, 0.7%
had made a suicide attempt, and 1.1% had engaged in
self-harm.

Only three studies reported on the characteristics of
youths who screened at risk (28, 34, 36). The mean age of
youths who screened positive was between 13.9 and 15.1. Fe-
males were more likely to screen positive for suicide risk,
accounting for between 63.8% and 79.2% of positive screens.
Two studies found that across the full sample, Black youths
were more likely to score at risk (28, 34), whereas one study
found that White youths more frequently scored at risk,
across the full sample (36). Only one study examined the
distribution of insurance types by screening results; 83.3% of
youths who screened positive in this study were on public
assistance (34). The screen positive rate also varied by study
type. Of studies that reported total screen positive rates,
QI studies had lower rates (range 5.7%214.9%, mean5
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10%67%, median510%) (28, 30) than did research studies
(range 4.1%250.8%, mean522%616%, median518%) (26,
27, 32, 33, 35, 36).

Psychometric Evaluation
Six studies evaluated psychometrics. Folse et al. (32) and
Folse and Hahn (33) examined the internal consistency and
criterion-related validity of the RSQ; internal consistency
(a) estimates were 0.63 (32) and 0.46 (33) for adolescent
subgroups across studies. Horowitz et al. (27) found that
when SIQ scores were used as the basis for comparison,
sensitivity and specificity estimates of the ASQ were strong
(96.9% and 87.6%, respectively). Negative predictive value
(NPV) and positive predictive value (PPV) were 96.9% and
71.3%, respectively, for patients with primary psychiatric
concerns and 99.7% and 39.4%, respectively, for patients
with primary medical concerns (27). DeVylder and col-
leagues (28), using the likelihood of returning to the ED for
suicide-related problems as the basis for analysis, found the
sensitivity and specificity of the ASQ to be adequate in their
full sample; sensitivity was lower in their universal screen-
ing sample (60%), and specificity was lower in their selec-
tive screening sample (70%). NPV of the ASQ was above
99% in their selective and universal samples, and PPV was
5.4% in the selective screening sample and 3.9% in the uni-
versal screening sample (28). King et al. (36) found that the
internal consistency of the SIQ was high (a50.97), and con-
current validity was established. King and colleagues (26)
studied the sensitivity and specificity of three suicide-
related questions against future suicide behavior and at-
tempts and against attempts only. Sensitivity was adequate,
but specificity was low when both metrics were used (future
suicide behavior and attempts, sensitivity50.73, specific-
ity50.48; attempts only, sensitivity50.67, specificity50.48).

Follow-Up to Positive Screen
Nine studies reported having some type of follow-up for par-
ticipating youths who screened at risk (26, 28–30, 32–36);
however, there was little consistency in procedures across
studies, and limited details were provided in the reporting of
strategies. Three studies followed at-risk youths with an in-
terview (26, 34) or chart review (28) to assess the presence
of suicidality after the initial visit. Four studies reported that
the screen results were posted for ED staff or that the ED
staff were notified of the results so that the results could be
reviewed during the visit (28–30, 36). Four studies reported
that positive suicide screens resulted in consultation from a
psychiatrist or social worker (28–30, 32), but only one mea-
sured how consistently consultation was implemented after a
positive screen (29). Two studies examined a referral pro-
gram (34, 35), three had a risk management protocol in place
(26, 32, 35), and two measured the rate of psychiatric diagno-
sis by ED physicians (29, 33). In one study, a comprehensive
assessment battery followed positive suicide screens (26).

Barriers to Screening
Seven studies reported on barriers to screening (28, 29,
32–36), but only three identified barriers through a concur-
rent, systematic evaluation (32–34). In the discussion, four
described barriers that likely had an impact on the study
(28, 29, 35, 36). When barriers were concurrently evaluated,
two studies asked for patient perceptions only (32, 34), and
one inquired only about provider perceptions (33). Examin-
ing all studies that identified barriers to screening, both con-
currently and post hoc, five described barriers at the patient
level (29, 32–35), four at the provider level (28, 29, 32, 33),
and five at the organization level (28, 29, 32, 33, 36). The
most frequent barriers identified included patient accept-
ability (29, 32–35), workflow-related barriers (28, 29, 32, 33),
and issues with the screening tool (28, 35, 36). Lack of train-
ing and procedures in place for screening (28, 29) and for
follow-up strategies (29, 32, 33) were also reported as bar-
riers. One study reported concerns about provider discom-
fort in inquiring about suicide-related symptoms (33), and
one reported concerns about reimbursement for screening
(29) and hospital liability issues (33).

DISCUSSION

Despite the public health significance of youth suicidality
and the recognition of EDs as an important suicide risk
screening site, there are few descriptions of universal
screening for youths in EDs. The few studies that met crite-
ria for review were published after 2006, which aligns with
the steepening of youth suicide rates in the United States (1)
and the introduction of recommendations for suicide risk
screening in the ED (13). Most were research studies, limit-
ing their usefulness as guides to screening in usual care set-
tings, because procedures conducted through a research
protocol are not typically integrated into usual care systems,
and sampling methods do not mimic true universal screen-
ing (i.e., screening all eligible youths in the ED). Further,
youths who consented to participate in research may not be
representative of all youths seeking ED services. The studies
were geographically concentrated in the Midwest and
Northeast and were primarily conducted in academic insti-
tutions, thus providing little guidance for the challenges of
universal screening in community settings or different U.S.
regions.

Most studies began screening with youths ages 13 and
older, above the PaCC work group’s recommended starting
age of 10 years (10). Screening youths ages 13 and older is
problematic, because the suicide rate among younger chil-
dren is not insignificant (37); one study found that almost
30% of children ages 10–12 screened at risk of suicide in a
universal screening effort (38). Further, screening young
children is important for earlier intervention and to prevent
the worsening of symptoms (37). Representation of minority
racial and ethnic groups was also low, and seven of the 11
studies excluded non-English speakers, creating further
challenges in generalizability of results across all youths.
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Also, little information was available on screening economi-
cally disadvantaged youths and their families, which is an is-
sue because unique barriers may exist, such as literacy and
technology biases. Of note, the relationship between poverty
and youth suicide is significant (39, 40). Screening efforts al-
most always excluded youths with intellectual or develop-
mental challenges, thus providing little information about
how screens perform among these children and adolescents.
More information about the effectiveness of screening
among youths with IDDs is essential, because emerging re-
search has identified individuals with intellectual disability
and with autism spectrum disorder to be at heightened risk
of suicidality (41–43).

Because efficiency is critical in the ED, it is likely that
self-administered and easy-to-score or automatically scored
screens may be optimal. Importantly, research staff were re-
sponsible for conducting screens in most of the studies,
which provided little information about the sustainability of
screening following study completion. The inconsistency
across studies in when screens were administered during
the visit is also notable, because it indicates that researchers
and clinicians have yet to find and disseminate a standard-
ized procedure for screening in EDs that minimizes work-
flow disruption. Several clinical pathways have been
developed to address this gap and increase feasibility of pedi-
atric suicide risk screening (10, 21), but these require further
testing to move from evidence-informed to evidence-based
guidelines. Variation in the screening tool used across studies,
along with results from psychometric evaluations, also sug-
gests that we have yet to identify an optimal method of as-
sessment. Further, this variation makes comparison across
studies difficult, because positive screen rates and psycho-
metrics are likely to differ across tools that were designed
specifically for suicide risk assessment (e.g., ASQ), tools that
function as general mental health screeners (e.g., BHS-ED),
and items that are not associated with a full instrument. Pro-
cedures used to validate suicide risk screening tools have
also been variable (e.g., validating measures against existing
tools versus prospective data) (44), which further compli-
cates comparison of psychometric properties across stud-
ies. Notably, research efforts are under way to develop and
validate new computerized adaptive testing measures—for
example, the Computerized Adaptive Screen for Suicidal
Youth (45) and the Kiddie-Computerized Adaptive
Tests–Suicidality Scale (46)—which may prove useful in
both improving risk detection and psychometric strength
and increasing efficiency and feasibility of screening (8).

All studies relied only on youth report in the assessment
of suicide risk. This is unsurprising, because agreement be-
tween the reports of youths and caregivers regarding suici-
dality is low, and youths may be resistant to disclose their
symptoms to their caregivers (47). However, failing to in-
quire about parent perspectives is problematic, because it is
considered best practice to speak with at least one collateral
when assessing for youth suicide risk (10). This is especially
true for younger children and for youths with

communication or emotion-processing difficulties associated
with IDDs (48). Many youths are also motivated to obscure
symptoms of suicidality (49), making the sole reliance on
youth report a significant limitation of the literature. Be-
cause caregivers typically accompany youths to the ED, it is
likely feasible to assess suicide risk through both youth and
parent report, which should be addressed in future studies.
Notably, while relying solely on youth report, the studies in-
consistently indicated whether the privacy of the youths
was protected and whether caregivers were asked to leave
the room during screen administration. This is concerning,
because youth responses may vary when caregivers are pre-
sent during completion of the screen.

Screen positive rates were highly variable among stud-
ies, suggesting the need to improve our phenotyping of
youths presenting to the ED to better understand risk pre-
sentations and identify potential risk factors for suicidality
among youths presenting with and without psychiatric
chief complaints. Because few studies reported on the
characteristics of youths who screened at risk, little infor-
mation was available on possible changes in risk factors
over time, although some research suggests that there
have been changes to the profile of youths who screen
positive for suicide risk (37). Further, although risk factors
have been previously documented (11, 47, 50), many stud-
ies examined specific, time-invariant factors, such as socio-
demographic characteristics, or distal factors, such as
trauma history, which are weak predictors of suicidal
thoughts and behaviors (3) and less suitable as treatment
targets. More attention to proximal, modifiable risk factors
is needed, such as sleep problems, social withdrawal, and
substance use, because these may be more amenable to
treatment.

The positive screen rate found for the subsamples of
youths presenting to the ED with nonpsychiatric chief com-
plaints (mean516%, median58%) supports the recommen-
dation for universal screening over targeted screening (i.e.,
screening only youths with behavioral health concerns). Al-
though the median positive screen rate is relatively low, it is
very possible that risk identified through universal screening
would otherwise go undetected. Additionally, with targeted
screening, such as screening only youths with behavioral
health concerns, ED staff would have to determine which
patients need to be screened. Given that many ED staff re-
port having limited training in psychiatric assessment (51)
and that risk detection is difficult (3), efficient and sustain-
able universal screening may be preferable to reliance on
clinical judgment regarding mental health needs (9, 44).

There was little consistency in procedures used to ad-
dress positive screens across studies. The PaCC work group
has prescribed a tiered process for assessment, referrals, and
follow-up for suicide risk (10). It also encourages use of vali-
dated instruments for the brief suicide safety assessment,
which should follow a positive initial screen. To better eval-
uate screening efforts in the ED, it is important that future
research also describe and evaluate the procedures used for
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further assessment, referral, and follow-up on positive sui-
cide screens. Further, of the eight studies that reported
follow-up procedures, few were treatment focused. Only
three studies included evaluations of the implementation of
psychiatric care, two of which were examinations of referral
programs (34, 35) and one that measured the rate at which
a positive screen resulted in consultation from a psychiatrist
or social worker in the ED (29). This is an issue, because the
utility of clinical assessment lies primarily in its ability to
link at-risk youths with care. Follow-up procedures should
be systematic and include a structured approach to both en-
gage high-risk patients in safety planning and ensure that
these patients have access to evidence-based services. Be-
cause most suicidal patients who leave the ED never attend
a follow-up appointment, facilitating the transition of care
through contact following discharge is also essential. Re-
sources for creating such care plans within health care set-
tings exist (e.g., the Zero Suicide toolkit) and should be
considered (52). Unfortunately, similar inconsistencies were
identified in the evaluation of barriers to screening. Only
three studies identified barriers concurrently (32–34), and
these were limited to the examination of either provider
perspective only or patient perspective only.

This review had limitations. We excluded studies not
written in English and studies conducted outside the United
States. Although this limited analyses to data most relevant
to the distinct service systems in the United States, research
completed outside the country may have identified effective
methods to improve screening. We retained studies that did
not report the presenting concern, and we analyzed both re-
search and QI efforts, as well as studies that had varying ad-
ditional objectives beyond conducting universal suicide risk
screening (e.g., psychometric evaluation and evaluation of a
follow-up program). These decisions were made to capture
as many studies as possible, under the assumption that the
knowledge gained from implementing universal screening
would be appropriate for this systematic review. However,
we are aware that differences in study procedures and sam-
ple characteristics have implications for our interpretation
of the data, such as variability in participation rates and pos-
itive screen rates. The additional objectives of these studies
also may have influenced what was evaluated in the study
and what was presented in the published report. Further,
our focus was on universal screening only. All studies in-
volving targeted screening efforts were excluded, such as
those focusing only on youths presenting with behavioral
health concerns. Because barriers would likely be different
when targeted versus universal screening was conducted,
and different procedures for implementation would likely be
necessary, we thought it was important to study universal
suicide risk screening in the ED alone.

CONCLUSIONS

Given the difficulty of predicting future suicide, the quality
of available instruments, and the practical and financial

barriers to implementation, recommendations have been
made against universal screening (53). Numerous clinical
counterarguments have been made in response to these
recommendations, including the fact that screening repre-
sents only an initial step in the evaluation of suicide risk
and not all youths who screen positive will subsequently
require time and resource-intensive support and that there
is utility in further assessment and clinical care for distress-
ed youths who are identified as being at risk by a screen
but may not go on to attempt suicide (e.g., connection to
mental health resources) (54). Beyond these arguments, it
is difficult to initiate or revise guidelines without systematic
evaluation of screening efforts. On the basis of this review,
information generated by the scarce screening literature
may not be representative or generalizable to EDs across
the country and particularly those housed within communi-
ty hospitals. Similarly, these studies provided little informa-
tion on implementation, which may be one of the most
challenging factors for universal screening in EDs, because
ED staff are typically managing many competing priorities
in an extremely fast-paced environment. Therefore, more
research is needed on barriers to screening in EDs so that
feasible and sustainable youth screening programs can be
developed and validated.

It is clear through research on adult samples that univer-
sal screening and follow-up efforts in ED settings have been
feasible and effective in significantly reducing suicide at-
tempts (19, 20). Further, clinical pathways for universal sui-
cide risk screening for youths in EDs and similar medical
settings have been developed, with attention to both assess-
ment tools and implementation factors (10). To achieve com-
prehensiveness, our research efforts must also reflect these
features. Until both screener weaknesses and implementa-
tion barriers are addressed, we will not be able to examine
the success of universal screening initiatives in pediatric set-
tings for addressing the escalating rate of youth suicide in
the United States.
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