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abstractCONTEXT: Health care settings have increasingly adopted universal suicide risk screening tools
into nonpsychiatric pediatric care; however, a systematic review examining the accuracy of
these tools does not yet exist.

OBJECTIVE: Identify and review research on the test accuracy of suicide risk screening tools for
pediatric patients in nonpsychiatric medical settings.

DATA SOURCES: PubMed and PsycINFO were searched to identify peer-reviewed articles published
before March 23, 2023.

STUDY SELECTION: Articles that quantified the accuracy of a suicide risk screening tool (eg, sensitivity,
specificity) in a nonpsychiatric medical setting (eg, primary care, specialty care, inpatient or
surgical units, or the emergency department) were included.

DATA EXTRACTION: A total of 13 studies were included in this review. Screening tool psychometric
properties and study risk of bias were evaluated.

RESULTS: Sensitivity among individual studies ranged from 50% to 100%, and specificity ranged
from 58.8% to 96%. Methodological quality was relatively varied, and applicability concerns
were low. When stratifying results by screening tool, the Ask Suicide-Screening Questions and
Computerized Adaptive Screen for Suicidal Youth had the most robust evidence base.

LIMITATIONS: Because of considerable study heterogeneity, a meta-analytic approach was deemed
inappropriate. This prevented us from statistically testing for differences between identified
screening tools.

CONCLUSIONS: The Ask Suicide-Screening Questions and Computerized Adaptive Screen for
Suicidal Youth exhibit satisfactory test accuracy and appear promising for integration into
clinical practice. Although initial findings are promising, additional research targeted at
examining the accuracy of screening tools among diverse populations is needed to ensure the
equity of screening efforts.
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Youth suicide is a prevalent and complex public health
problem.1 Moreover, it is resource- and time-intensive to
effectively assess, predict, and treat. Universal suicide
risk screening (ie, screening all pediatric patients for sui-
cide risk regardless of presenting problem) is one way to
feasibly identify and manage pediatric quickly “rule out”
those who do not require further assessment, allowing
medical settings to suicide risk.2–6

The practice of universal suicide risk screening can help
guide medical providers on where to direct their clinical
attention and resources. However, validated tools are
needed to ensure that screening is both accurate and feasi-
ble. Emerging research suggests that single item screens
are often inaccurate, resulting in both under- and over-
detection of suicidality.7–10 Missing youth at risk or overbur-
dening limited mental health resources can directly result in
negative clinical outcomes. Thus, it is important that tools
are not just evidence-based, but also validated among the
populations that are being screened.

Previous reviews11,12 have identified evidence-based
screening tools for pediatric patients, however, a formal
synthesis of research examining the accuracy (ie, the abil-
ity of a test to correctly identify the presence or absence
of suicidality) of these tools does not exist. Moreover, it is
unclear how these tools perform in nonpsychiatric medi-
cal settings, where suicidality is not as prevalent or may
not be the primary concern. Recently, medical organiza-
tions such as the American Academy of Pediatrics have
recommended suicide risk screening for all pediatric pa-
tients ages 12 and older.13 Thus, as nonpsychiatric health
care settings increasingly adopt universal suicide risk
screening tools into practice, it is important to evaluate
their accuracy. To address this gap, this systematic review
aims to (1) identify research examining the accuracy of
suicide risk screening tools for pediatric patients in non-
psychiatric medical settings, (2) summarize psychometric
properties of suicide risk screening tools, and (3) identify
areas for future research.

METHODS

Search Strategy

This review follows Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA)14 reporting guidelines
and was preregistered with the International Prospective
Register of Systematic Reviews (CRD42023406150).

Medline/PubMed and PsycINFO/EBSCO were searched
to identify peer-reviewed articles published before
March 23, 2023. The following search terms were
used: (((“Adolescent”[Mesh]) OR “Child”[Mesh] OR “Youth”
OR “Pediatric”) AND Suicid* AND (Screen* OR “Risk Asses-
sment”[Mesh])). Two authors (M.H.-R. and F.Y.) indepen-
dently screened abstracts for eligibility. Disagreements were
resolved through the consensus of a third blind reviewer

(N.L.). This process was repeated when screening full-text
articles for eligibility. Screening was completed using the
online platform, Covidence.

Inclusion Criteria

Eligible empirical articles met the following inclusion cri-
teria: (1) written in English; (2) published in a peer-
reviewed journal; (3) sample is youth aged 25 years old
or younger; (4) study was conducted in a nonpsychiatric
medical setting (eg, primary care, specialty care, inpa-
tient or surgical units, or the emergency department
[ED]); and (5) outcomes quantified the accuracy of a sui-
cide risk screening tool (eg, sensitivity, specificity, posi-
tive predictive value [PPV], negative predictive value
[NPV], area under the curve [AUC]). Articles were not ex-
cluded based on year published.

Data Extraction and Quality Assessment

Two authors (M.H.-R. and F.Y.) completed data extraction;
data from all included articles was double coded to ensure
accuracy. The following information was extracted from
each article: (1) sample characteristics; (2) study setting;
(3) screening tool characteristics; and (4) screening tool
psychometric properties. If studies stratified results by
nonpsychiatric and psychiatric medical settings, sample
characteristics and results were extracted only from the
nonpsychiatric population.

The Quality Assessment of Diagnostic Accuracy Stud-
ies-2 (QUADAS-2)15 tool was used to evaluate study risk
of bias. QUADAS-2 signaling questions were adapted to
evaluate potential bias in participant selection, index test,
reference standard, and study flow and timing. We classi-
fied studies that lost at least 20% of participants to fol-
low up as having “high” risk of bias.16 Additionally,
applicability of patient selection, index test, and reference
standard was evaluated. Using the signaling questions,
each study received a rating of low, high, or unclear for
risk of bias and applicability. One author (P.G.) evaluated
all included articles using the predetermined QUADAS-2
rating criteria. Articles that required additional consen-
sus were evaluated by 2 authors (N.L. and C.C.) using the
same QUADAS-2 criteria.

Data Synthesis

Extracted information was summarized using a narrative
synthesis approach, with a focus on summary measures
that quantify the accuracy of a suicide risk screening
tools (eg, sensitivity, specificity, PPV, NPV, AUC).

RESULTS

Search Results

A total of 3560 articles were identified by our search.
The oldest article identified by our search was published
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in 1970. Given our broad search criteria, a total of 3520
were deemed ineligible at the title and abstract screening
phase. A total of 40 full text articles were screened; 13
studies17–29 met eligibility criteria and were included in
this systematic review. Figure 1 provides a PRISMA dia-
gram for the study selection process. Inter-rater agreement
was moderate for the abstract screening phase (j 5 0.42)
and almost perfect for the full-text screening phase (j 5

0.82).30

Test Accuracy and Sample Characteristics Across
Studies

Sensitivity among individual studies ranged from 50% to
100% and specificity ranged from 58.8% to 96% (Table 1).
For studies that reported AUC, values ranged from 0.754 to
0.956.

Across the 13 included studies, participant ages ranged
from 8 to 22 years old (Table 2). Study samples were pri-
marily female, white, and non-Hispanic. Sample sizes also
varied considerably, ranging from 100 to 13 420.

Ask Suicide-Screening Questions

Eight studies identified by this review examined the accuracy
of the Ask Suicide-Screening Questions (ASQ).17–19,21,23–25,29

The ASQ is a 4-item self-report screening tool developed to
identify clinically significant suicidal ideation or past behav-
ior. The ASQ was first developed and validated among a
sample of youth aged 10 to 21 presenting to the ED: when
compared with the reference standard Suicidal Ideation
Questionnaire (SIQ/SIQ-JR),31,32 the ASQ had a sensitivity of
96.9% and specificity of 87.6%.23 Subsequent research has
examined the ASQ’s psychometric properties in pediatric
medical and surgical inpatient units, outpatient specialty
care, and outpatient primary care. Using the SIQ/SIQ-JR as
the reference standard, the ASQ demonstrated a sensitivity
of 96.7% and specificity of 91.1% among medical and surgi-
cal inpatients aged 10 to 21.24 In outpatient specialty care,
the sensitivity was 100% and specificity 91.2% and in out-
patient primary care, 100% and 87.9%.17

Additional research has evaluated the ASQ’s predictive
validity. One retrospective cohort study19 reviewed medi-
cal records to determine the association between the
ASQ and a suicide-related ED visit or death 3 months af-
ter screening. In this study, the ASQ yielded a sensitivity
of 60% and specificity of 92.7%.19 A separate retrospec-
tive cohort study21 examined medical records of pediat-
ric patients from the ED to determine how accurate the
ASQ was in identifying individuals with a suicide-related

Records identified from:
PubMed (n = 3036)
PsycINFO (n = 948)

Duplicate references removed (n = 424)

Titles/abstracts screened (n = 3560) Studies excluded (n = 3520)

Studies sought for retrieval (n = 40) Studies not retrieved (n = 0)

Full text articles screened (n = 40) Studies excluded (n = 27):

Ineligible setting (n = 4)
Ineligible outcomes (n = 8)
Ineligible age group (n = 6)
Ineligible study design (n = 3)
Ineligible patient population (n = 6)

Studies included in review (n = 13)

Id
en
tif
ic
at
io
n

Sc
re
en
in
g

In
cl
ud
ed

FIGURE 1
PRISMA flow diagram.
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ED visit 3 months after screening. This study found the
ASQ to have a sensitivity of 66.7% and specificity of
84.2%.21 Lastly, in 1 prospective study of pediatric ED
patients,18 the ASQ had a sensitivity of 95.1% and specif-
icity of 58.8% when using a suicide attempt 3 months
post screening as the reference standard.

Two studies25,29 examined the cross cultural validity
of the ASQ. One examined the validity of a Turkish lan-
guage version of the ASQ for screening in a Turkish ED.
Using the Suicide Probability Scale33 as the reference
standard, the Turkish ASQ had a sensitivity of 100%
and specificity of 75.3%. The second study examined
the accuracy of the ASQ among Black youth.25 This was
a secondary analysis using data from 3 previous ASQ
studies17,23,24 and found no significant differences in
ASQ psychometric properties between Black youth (sen-
sitivity: 94%, specificity: 91.4%) and white youth (sensi-
tivity: 90.9%, specificity: 91.8%).25

Behavioral Health Screen

One study20 examined the accuracy of the Behavioral
Health Screen (BHS), a self-report screening tool designed
for use in outpatient primary care settings. This internet-
based tool encompasses 13 domains ranging from nutrition
to anxiety. One module within the BHS is the “suicide and
self-harm” subscale, which is comprised of 5 core items
and 5 follow-up items. This module identifies past week
and lifetime suicide risk among adolescents and young
adults. In its original validation study, the BHS “suicide and
self-harm” subscale demonstrated a sensitivity of 83% and
specificity of 87%20 when compared with the Scale for Sui-
cidal Ideation.34

Computerized Adaptive Screen for Suicidal Youth

Two studies18,27 examined the accuracy of the Computer-
ized Adaptive Screen for Suicidal Youth (CASSY), an elec-
tronic self-report screening tool designed to identify youth
at risk for future suicidal behavior. The CASSY is a computerized

TABLE 1 Study Characteristics and Diagnostic Test Accuracy

Study

Screening

Tool Study Design Setting

Reference

Standard

Psychometric Properties

Sensitivity

(95% CI)

Specificity (95%

CI) NPV (95% CI) PPV (95% CI) AUC

Aguinaldo et al

(2021)17
ASQ Cross sectional Outpatient specialty

care

SIQ/SIQ-JR 100 (80.5–100) 91.2 (87.5–94.1) 100 (98.7–100) 37.8 (23.8–53.5) 0.956

ASQ Cross sectional Outpatient primary

care

SIQ/SIQ-JR 100 (59.0–100) 87.9 (82.0–92.3) 100 (97.7–100) 25.0 (10.7–44.9) 0.939

Brent et al

(2023)18
ASQ Prospective ER SA at 3-mo

follow up

95.1 (91.8–98.4) 58.8 (56.9–60.7) 99.5 (99.1–99.8) 12.7 (10.9–14.6) 0.769

CASSY Prospective ER SA at 3-mo

follow up

94.5 (91.0–98.0) 64.3 (62.5–66.2) 99.5 (99.1–99.8) 14.4 (12.3–16.5) 0.867

DeVylder et al

(2019)19
ASQ Retrospective ER SA at 3-mo

follow up

60.0 (44.2–74.3) 92.7 (92.1–93.2) 99.8 (99.7–99.9) 3.9 (3.1–5.0) a

Diamond et al

(2010)20
BHS Cross sectional Outpatient primary

care

SSI 83.0 (71.0–90.0) 87.0 (83.0–91.0) a a a

Haroz et al

(2021)21
ASQ Retrospective ER SA at 3-mo

follow up

66.7 84.2 a 4.2 0.754

Hopper et al

(2012)22
RSQ Cross sectional ER SIQ/SIQ-JR 50.0 (1.0–99.0) 79.0 (69.0–86.0) 99.0 (93.0–100) 5.0 (0.0–23.0) a

Horowitz et al

(2012)23
ASQ Cross sectional ER SIQ/SIQ-JR 96.9 (91.3– 87.6 (84.0–90.5) a a 0.920

Horowitz et al

(2020)24
ASQ Cross sectional Medical or surgical

inpatient unit

SIQ/SIQ-JR 96.7 (82.8–99.2) 91.1 (88.4–93.3) 99.8 (98.9–99.9) 36.3 (25.8–47.8) 0.940

Horowitz et al

(2021)26
PHQ-A Item 9 Cross sectional Medical or surgical

inpatient unit

SIQ/SIQ-JR 70.0 (51.0–85.0) 96.0 (94.0–98.0) a a a

Horowitz et al

(2022)6
ASQ Cross sectional Med, surg, ER,

outpatient

SIQ/SIQ-JR 92.0 (84.5–99.5) 91.7 (90.0–93.4) a a 0.918

King et al

(2021)27
CASSY Prospective ER SA at 3-mo

follow up

82.4 72.5 a a 0.870

Moss et al

(2022)28
PHQ-9 Item 9 Cross sectional Outpatient specialty

care

C-SSRS 53.3 (27.4–77.7) 95.7 (89.9–98.4) 94.2 (87.9–97.4) 61.5 (32.3–84.9) a

Uygun et al

(2022)29
ASQ Cross sectional ER SPS 100 (100–100) 75.3 (66.3–84.2) 100 (100–100) 4.05 (2.82–5.81) 0.876

C-SSRS, Columbia Suicide Severity Rating Scale; RSQ, Risk of Suicide Questionnaire; SPS, Suicide Probability Scale; SA, Suicide Attempt; SSI, Scale for Suicidal Ideation.
a Statistic not reported.
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adaptive test, such that an algorithm determines what
items are administered based on how the respondent
answers. These questions are drawn from a pool of
72 items that cover various domains, including post trau-
matic stress disorder, social adjustment, sleep, substance
use, anger, and aggression. On average, the CASSY admin-
isters 11 items (range 5 to 21). Of note, the CASSY
includes 3 of the 4 ASQ items in every administration.

The CASSY was originally developed utilizing prospec-
tive data from pediatric EDs and then independently
validated with a sample pediatric ED patients 12 to
17-year-olds.27 In this study, the CASSY had a sensitivity
of 82.4% and specificity of 72.5% when compared with
the reference standard (a self-reported suicide attempt
3 months after screening).27 Another study18 utilizing a
sample of pediatric ED patients extended this research
and found the CASSY to have a sensitivity of 94.5% and
specificity of 64.3%.

Patient Health Questionnaire-9, Item 9

Two studies26,28 examined the accuracy of the Patient Health
Questionnaire-9 (PHQ-9). The PHQ-9 is a self-report de-
pression screening tool that evaluates depressive symp-
toms over the past 2 weeks and includes 1 item (Item 9)
that screens for thoughts of suicide and self-harm.35 One
study28 examined the psychometric properties of the
PHQ-9 Item 9 in an outpatient specialty care unit for 12
to 22-year-olds by using the Columbia-Suicide Severity
Rating Scale36 as the reference standard. In this cross-
sectional study, PHQ-9 Item 9 had a sensitivity of 53.3%
and specificity of 95.7%.28

Another study identified by this review assessed the
validity of the Patient Health Questionnaire-Adolescent
Version (PHQ-A) Item 9.26 This study used a convenience
sample of medical and surgical inpatients aged 10 to
21-year-old. Using the SIQ/SIQ-JR31 as the reference

TABLE 2 Study Sample Characteristics

Study N
Age

Range
Age

Mean (SD)
Sex

(% Female) Race
Ethnicity

(% Hispanic)

Aguinaldo et al
(2021)17

515 10–21 15.3 (2.7) 52.8 White: 50.1%; Black: 18.4%; Hispanic: 20.4%; Asian: 7%;
unknown: 4.1%

20.4

Brent et al
(2023)18

2740 12–17 15.0 (1.7) 62.2 White: 59.1%; Black or African American: 17.1%;
unknown or unavailable: 11.9%; multiracial: 5.9%;
American Indian or Alaska Native: 3.8%; Asian,
Native Hawaiian or other Pacific Islander: 2.3%

24.7

DeVylder et al
(2019)19

10 337 8–18 14.7 (3.2) 52.1 Black: 67.4%; white: 21.8%; Asian: 1.4%; Latino: 6.1%;
other: 3.3%

6.14

Diamond et al
(2010)20

415 12–21 15.8 (2.2) 66.5 Black: 77.5%; white: 10.7%; Hispanic: 9.7%; other: 2.1% 9.7

Haroz et al
(2021)21

13 420 8–18 14.3 52.5 Black: 63%; white: 25%; Hispanic: 25%; multiracial: 5.2% 6.8

Hopper et al
(2012)22,a

100 13–18 14.5 (1.1) 40 b b

Horowitz et al
(2012)23

524 10–21 15.2 (2.6) 56.9 White 50.4%; Black 29.6%; Hispanic/Latino 9.0%; Asian
2.3%; other or unknown 8.8%

9.0

Horowitz et al
(2020)24

600 10–21 15.4 (2.8) 59.17 White 55.17%; African American 23.33%; Hispanic/Latino
9.83%; multiple races 7.5%; Asian 1.66%; other
1.83%; unknown 0.66%

9.83

Horowitz et al
(2021)26

600 10–21 15.4 (2.8) 59.17 White 55.17%; African American 23.33%; Hispanic/Latino
9.83%; multiple races 7.5%; Asian 1.66%; other
1.83%; unknown 0.66%

9.83

Horowitz et al
(2022)6,a

1083 10–21 b 56.2 Non-Hispanic white 51.8% Non-Hispanic Black 22.7% 0

King et al
(2021)27

2754 12–17 15.1 (1.61) 63 White: 54%; Black or African American: 23%; unknown
or unavailable: 13%; multiracial: 6%; Asian, Native
Hawaiian or other Pacific Islander: 2%; American
Indian or Alaska Native: 1%

23

Moss et al
(2022)28

133 16–22 19.6 (1.1) 51.1 White: 73.3%; Black: 13.3%; Asian: 6.7%; other: 6.7% 9.0

Uygun et al
(2022)29,a

100 10–18 14.7 (1.9) 52.4 b b

a Hopper et al (2012) enrolled a sample of Australian youth. Horowitz et al (2022) is a secondary analysis that examined non-Hispanic Black and non-Hispanic white youth. Uygun
et al (2022) enrolled a sample of Turkish youth.
b Statistic not reported.
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standard, PHQ-A Item 9 had a sensitivity of 70.0% and
specificity of 96.0%.26

Risk of Suicide Questionnaire

One study22 investigated the accuracy of the Risk of Sui-
cide Questionnaire (RSQ), a 4-item verbally administered
screening tool that identifies current suicidality. This study

used a sample of pediatric patients ages 13 to 18 without
mental health complaints or recent psychiatric history
who presented to the ED.22 Of note, none of the partici-
pants who screened positive on the RSQ also screened
positive on the reference standard SIQ (cutoff score >41)
or SIQ-JR (cutoff score >31). When using more liberal cut-
off scores of 30 on the SIQ and 23 on the SIQ-JR, the RSQ

Risk of Bias Patient Selection

Index Test

Reference Standard

Flow and Timing

Applicability Concerns Patient Selection

Index Test

Reference Standard

Low High Unclear

0% 25% 50% 75% 100%

Aguinaldo et al. (2021) + + - - + + +

Brent et al. (2023) + + + - + + +

DeVylder et al. (2019) + + + + + + +

Diamond et al. (2010) - - - ? + + +

Haroz et al. (2021) - + + - + + +

Hopper et al. (2012) - + - - - - +

Horowitz et al. (2012) + + - - + + +

Horowitz et al. (2020) + + - - + + +

Horowitz et al. (2021) + + - - + + +

Horowitz et al. (2022) + + - - + + +

King et al. (2021) + + + - + + +

Moss et al. (2022) ? + + ? + + +

Uygun et al. (2022) + + - + + + +

+ Low - High ? Unclear

Risk of Bias Applicability Concerns
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FIGURE 2
QUADAS-2 ratings of included studies.
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demonstrated a sensitivity of 50% and specificity of
79%.22

Methodological Quality of Included Studies

Methodological quality was relatively varied across do-
mains (Fig 2). The index test and patient selection domains
exhibited a low risk of bias, apart from 1 and 3 studies
rated as having high bias in these categories, respectively.
In contrast, at least 50% of studies were classified as hav-
ing high risk of bias for the reference standard and flow
and timing domains, mostly because of using survey meas-
ures as reference standard and not administering the same
version of the reference standard to all participants. Appli-
cability concerns were very low, with hardly any studies
showing bias across these domains.

DISCUSSION

The findings of this review demonstrate that certain screen-
ing tools for suicide risk exhibit satisfactory accuracy and
hold promise for integration into clinical practice. We pro-
vide commentary on the accuracy of identified tools, where
study methodology can be improved, considerations for the
cross-cultural validity of screening tools, the role of screen-
ing within clinical pathways, and optimal clinical targets for
youth risk screening.

Test Accuracy of Identified Screening Tools

The ASQ was the most widely studied tool in this review
and demonstrated strong psychometric properties. Addi-
tionally, it was the only tool to be evaluated and validated
for use among pediatric patients in the ED, inpatient and
medical surgical units, and outpatient primary and spe-
cialty care. The newly developed CASSY also shows prom-
ise as a screening tool, demonstrating strong sensitivity
and specificity for use in the ED while leveraging novel
adaptive testing methods. However, the accuracy of the
CASSY in other medical settings (eg, outpatient primary
care) has yet to be examined and is an area for future re-
search to address.

The BHS displayed appropriate accuracy in outpatient
primary care. However, it should be noted that the BHS
is a broadband measure that screens for other psychopa-
thology and risky behavior, and it is unclear how its sui-
cide risk subscale would perform in isolation. Moreover,
further research examining the accuracy of the BHS in
other medical settings is needed to determine its utility
in other medical settings.

Our findings suggest that caution should be exercised
when using certain screening tools. Both the PHQ-9/PHQ-A,
Item 9, and the RSQ demonstrated poor sensitivity in their
respective studies. This may in part result from the fact that
neither tool was specifically developed for universal suicide
risk screening. The PHQ has been validated for use as a de-
pression screening tool,37 however, its reliance on a single

item to screen for suicide risk may make it susceptible to
missing patients who warrant further examination. Simi-
larly, the RSQ was originally developed to identify suicide
risk among psychiatric inpatients, which may contribute to
its psychometric properties not generalizing to a nonpsychi-
atric medical population. Additionally, in its original valida-
tion study, the RSQ demonstrated a sensitivity of 98% and
specificity of 37%,38 suggesting that it may also be prone to
generating a false positives.

Areas for Methodological Improvement

Using the QUADAS-2,15 this review identified areas where
the methodological quality of suicide screening research
can be strengthened to avoid risk of bias, specifically in
the domains of reference standard and flow and timing.
Many studies17,20,22–26,29 opted to use a self-report sur-
vey measure as the reference standard (eg, the SIQ or
Scale for Suicidal Ideation), which inherently introduced
the possibility of measurement error and risk of bias.
This may have resulted in the over- or underestimation
of screening tool accuracy. Future research should aspire
to use clinician assessment or behavioral outcomes (eg,
suicide attempts) as the “gold standard” when validating
tools.

Flow and timing of administration represented a signifi-
cant area in need of improvement across studies. Several
studies17,22–26 administered a different reference standard
to participants based on age (eg, the SIQ and SIQ-JR). Ad-
ministering either the SIQ or SIQ-JR was necessary when
choosing the SIQ because these tools are validated for dif-
ferent age groups,31,32 however, this is not considered best
practice when determining the diagnostic test accuracy of
a tool15 and other options (eg, clinician assessment) were
available and would have addressed this issue. Other stud-
ies suffered from participant attrition either because of los-
ing more than 20% of participants to follow-up18,27 or by
retroactively selecting only complete screening cases from
medical records.19,21 Participant retention is often a chal-
lenge in longitudinal studies, though the potential for mis-
classification resulting in the overestimation of sensitivity and
specificity should not be overlooked. Lastly, 1 study21 reported
that the index test was not administered with fidelity.

Accuracy of Tools among Diverse Populations

There is a clear need for additional research to examine
the accuracy of suicide risk screening tools among diverse
youth populations. This is a particularly relevant area of
study as cultural differences can influence how an indi-
vidual perceives and discusses suicidality.39 Overall, sam-
ples across studies were primarily female, white, and
non-Hispanic (Table 2). Moreover, only 1 study directly
examined the validity of screening among youth of color
(ie, Black youth),25 raising concerns about the generaliz-
ability of findings.
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Translations of screening tools are also needed to ac-
count for the diversity of the youth that present during
screening. Moreover, it is crucial to validate these translations
to ensure that tools have relevant vernacular and retain the
intended meaning of questions. One identified study validated
a Turkish language version of the ASQ.29 Other research that
did not meet inclusion criteria has examined the validity of
screening tool translations40,41 and current research is un-
derway to validate translations of screening tools.42 Never-
theless, further research in this area is needed to ensure the
equity of screening.

Clinical Pathways and the Role of Screening

Screening tool accuracy should also be evaluated in the con-
text of larger clinical pathways. The American Academy of
Pediatrics (AAP) provides guidance on youth suicide preven-
tion strategies in clinical settings.43 Referencing clinical path-
ways developed by an American Academy of Child and
Adolescent Psychiatry workgroup,44 AAP emphasizes screen-
ing as the first step in a 3-tiered pathway. Within these path-
ways, screening tool sensitivity is valued over specificity,
which may result in false positives. To address the issue, pa-
tients who screen positive on the initial suicide risk screen
receive a brief suicide safety assessment, which acts as a
triage step to confirm the presence of suicidality. Using
information collected during the brief suicide safety as-
sessment, a provider can then determine appropriate
safety precautions and next steps for care (eg, a full
mental health evaluation, outpatient referral, or no ac-
tion). Thus, lower screening tool specificity values may
be tolerable. However, there is currently no standard of
care for managing suicide risk in the medical setting,
and the pathways highlighted by AAP represent one possible
approach. Future research aimed at studying these pathways
would help clarify the role of screening and the necessary
accuracy to optimize the feasibility of risk identification.

Identifying an Optimal Reference Standard

One important discrepancy between studies identified by
this review was the reference standard used for valida-
tion. Although all the tools identified by this review
screen for “suicide risk,” some studies used a reference
standard of current suicidal ideation, (ie, the SIQ) whereas
others used future suicidal behavior (ie, suicide attempts).
This difference is representative of current debate on the
optimal target of suicide risk screening.45–47 Notably, the
use of different reference standards may have important
implications for the accuracy of suicide risk screening tools
and the clinical information these tools provide to clinicians.

Suicide attempts are an important outcome to prevent,
however, future suicidal behavior is notoriously difficult
to predict,48 which may result in poor suicide risk screening
tool accuracy. Instead, a de-emphasis on future behavior and

focus on detecting clinically significant suicidal ideation may
improve the accuracy of screening tools. Moreover, although
suicidal ideation is a poor predictor of suicide mortality,49,50

identifying youth with suicidal thoughts has important clinical
utility, regardless of whether they go on to die by suicide.
Compared with adolescents without suicidal ideation, ado-
lescents with suicidal ideation are significantly more likely
to develop psychopathology and have poor overall func-
tioning by age 30.51 Thus, suicidal ideation appears to be
an important clinical indicator of distress that is relevant
to the detection of youth suicidality and overall well-being.
However, this is an emerging area of research, and future
studies should investigate how different reference standards im-
pact suicide risk screening tool accuracy and clinical outcomes.

Limitations

The findings of this review should be interpreted with the
following limitations. Foremost, despite a comprehensive
search, it is possible that articles relevant to this review
were missed. Additionally, because of considerable study
heterogeneity, a meta-analytic approach was deemed inap-
propriate. This prevented us from statistically testing for
differences between identified screening tools.

CONCLUSIONS

The findings of this review demonstrate that screening
tools for suicide risk exhibit satisfactory test accuracy
and hold promise for integration into clinical practice.
However, practicing caution is necessary when choosing
screening tools, as some commonly recommended tools
lack sufficient research to support their validity for pedi-
atric patients and require further evaluation. Addition-
ally, the low number of studies identified by this review
suggests that this is a novel field of research that requires
further study. Future research targeted at studying the ac-
curacy of screening tools among diverse populations is
particularly needed to ensure the equity of universal sui-
cide risk screening efforts.

ABBREVIATIONS

ASQ: Ask Suicide-Screening Questions
BHS: Behavioral Health Screen
CASSY: Computerized Adaptive Screen for Suicidal

Youth
PHQ-9: Patient Health Questionnaire
PHQ-A: Patient Health Questionnaire, Adolescent

Version
RSQ: Risk of Suicide Questionnaire
SIQ: Suicidal Ideation Questionnaire
SIQ-JR: Suicidal Ideation Questionnaire, Junior Version
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