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Abstract
Objectives—While validated suicide screening tools exist for use among children and
adolescents presenting to emergency departments (EDs), the associations between screening
positive for suicide risk and immediate psychiatric hospital admission or subsequent ED
utilization, stratified by age, have not been examined.

Methods—A retrospective cohort study of a consecutive case series of patients aged 8–18 years
presenting with psychiatric chief complaints over a 9 month period to a single urban tertiary care
pediatric ED. Eligible patients were administered a subset of questions from the Risk of Suicide
Questionnaire. Outcomes included the odds of psychiatric hospitalization at the index visit and
repeat ED visits for psychiatric complaints within the following year, stratified by age.

Results—Of the 568 patients presenting during the study period, responses to suicide screening
questions were available for 442 patients (78%). A total of 159/442 (36%) were hospitalized and
130/442 (29%) had one or more ED visits within the following year. The proportion of patients
providing positive responses to one or more suicide screening questions did not differ between
patients aged 8–12 years and those aged 13–18 years [77/154 (50%) vs. 137/288 (48%), p = .63].
A positive response to one or more of the questions was significantly associated with increased
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odds of psychiatric hospitalization in the older age group [adj OR = 3.82 (95% CI 2.24–6.54)] and
with repeat visits to the ED in the younger age group [adj OR = 3.55 (95% CI 1.68–7.50)].

Conclusions—Positive responses to suicide screening questions were associated with acute
psychiatric hospitalization and repeat ED visits. Suicide screening in a pediatric ED may identify
children and adolescents with increased need of psychiatric resources.
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INTRODUCTION
Identification of children and adolescents at risk for suicide in emergency departments
(EDs) is a national concern.1,2 Increasing numbers of youth utilize the ED for mental health
care,3 and the most common psychiatric-related presenting concern for these children and
adolescents is suicidal ideation and behavior.4 Young people with such complaints are at
greater risk to die by suicide than adolescents who present to the ED for other reasons.5 As a
result, systematic screening for suicide risk in EDs has been proposed to connect at-risk
youth with appropriate resources.6,7

Age is an important consideration in screening for suicide risk; specifically, how young is
too young to be screened? Because suicide is a leading cause of death in adolescents,8

suicidal adolescents (ages 13–18 years) have been the focus of surveillance,9 screening6,7

and intervention efforts.10 In contrast, little data exist on suicidality in children younger than
12 years.11 Although death by suicide is rarely reported in children under the age of 12,
suicide and suicide attempts do occur in this age group.11,12 Furthermore, researchers
suggest that suicidal behavior in this younger population may often be mislabeled as
accidental, and thus under-reported.12 While screening for suicide risk in children under the
age of 12 years may identify new cases for clinical management, there are few resources to
aid clinicians in the assessment of suicidal thoughts and behaviors in these children.
Additionally, the association of suicidal thoughts and behaviors before age 12 with
healthcare utilization outcomes such as psychiatric hospitalization and repeated hospital
visits are not known.

An important obstacle to screening both children and adolescents for suicide risk in the ED
has been a lack of validated suicide screening instruments. In 2001, Horowitz and colleagues
developed a brief suicide screening tool, the Risk of Suicide Questionnaire (RSQ), for use
with patients ages 8 to 21 years who present to ED triage with psychiatric chief
complaints.13 The RSQ was validated utilizing the Suicide Ideation Questionnaire14 as a
gold standard. It consists of four questions:

• Are you here today because you tried to hurt yourself?

• In the past week, have you been having thoughts about killing yourself?

• Have you ever tried to hurt yourself in the past (other than this time)?

• Has something very stressful happened to you in the past few weeks (a situation
very hard to handle)?

Whereas the original RSQ validation sample included children as young as eight years, there
was no stratification of the data by age. Additionally, the validation study did not investigate
the relationship between responses to RSQ questions and immediate psychiatric
hospitalization or repeated ED visits. Associations between positive responses to suicide
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screening items and healthcare utilization have implications for how EDs assess, manage
and treat patients at increased suicide risk.

Therefore, the purpose of this study was to evaluate whether suicide screening items from
the RSQ could predict psychiatric hospitalization at the index visit and repeated ED visits
when they were regularly administered in a pediatric ED setting. In particular, the study
aimed to evaluate whether the association of the RSQ with these outcomes when
administered by nurses at triage differed between samples of younger (8–12 years) and older
(13–18 years) ED patients.

MATERIALS AND METHODS
We performed a retrospective cohort study of a consecutive case series of patients who were
residents of the District of Columbia (DC) aged 8–18 years. Each eligible patient presented
with a psychiatric chief complaint to the pediatric ED at Children’s National Medical Center
(CNMC) in Washington DC from September 1, 2007 to May 17, 2008. The selected study
period was when screening questions from the RSQ were routinely administered by triage
nurses in the CNMC ED. CNMC is an urban tertiary care, academic pediatric medical center
with an annual patient volume which exceeded 75,000 visits during the study period. CNMC
is the site of >75% of all ED visits made by children and adolescents living in DC.15 No
patients were excluded on the basis of gender, minority status or insurance type. The
Institutional Review Board at CNMC approved the study.

Screening Measure
The Risk of Suicide Questionnaire (RSQ) is a psychometrically validated four-item suicide
screening instrument13 designed to be administered by triage nurses in the ED to children
and adolescents aged 8–21 years. A “yes” response to any of the four questions is
considered to be a positive screen. This instrument was created utilizing data from 144
young patients entering an urban pediatric teaching hospital for psychiatric reasons. The tool
was validated using a “gold standard” assessment for suicidal ideation, the Suicidal Ideation
Questionnaire (SIQ), a 30-item suicide assessment for patients in 10th grade and above, and
the SIQ-Jr,14 a 15-item suicide assessment for those patients in seventh through ninth grade.
Reported psychometric properties of the RSQ include a sensitivity of 98%, a specificity of
37%, positive predictive value of 55%, a negative predictive value of 97%, and a c-statistic
of .87.11

Procedures
We performed a retrospective chart review by first querying the ED’s electronic patient
database to identify patients presenting with psychiatric chief complaints during the study
period, September 1, 2007 to May 17, 2008. The patient’s first visit during the study period
was considered the index visit; all subsequent visits after the initial visit were counted as
repeat visits. From this electronic database, eligible patients’ ages, gender, presenting
complaints, dispositions, diagnoses, insurance types, residential zip codes, and lengths of
stay were extracted. Each medical record was then individually reviewed to determine race,
ethnicity, foster care status, type of hospitalization and suicide screening responses.

Of note, not all four suicide screening questions were asked at each visit due to the existence
of different suicide screening forms during the study period. Specifically, the RSQ question
“has something very stressful happened to you in the past few days, a situation very hard to
handle?” was not administered at all visits. The cohort was examined with (n = 177) and
without (n = 442) responses to this question included.
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The number of ED visits by each participant over the year after the index visit were
recorded, with presenting complaints and discharge diagnosis. These additional visits were
coded by two independent raters as a psychiatric visit or non-psychiatric visit according to
presenting chief complaint and discharge diagnoses. Inter-rater agreement ranged from
84%–97%. Any discrepancies in coding were settled by consensus.

Statistical Analysis
The statistical package SPSS version 15.0 was used to conduct all quantitative analyses.
Univariate regression analysis was used for the descriptive statistics. As the dependent
variable was dichotomous, logistic regression was used. Guidance on performing logistic
regression was obtained from Peng’s synopsis of logistic regression in psychosocial
research.16 Variables entered into the model included suicide screening positive, gender,
foster care status, insurance status and race; variables were chosen as they have a
demonstrated association with healthcare utilization 17–19 and/or suicide risk20. Odds ratios
are presented with 95% confidence intervals (CIs). P-values of less than .05 were considered
to be statistically significant.

Sample Size
In the original study developing and validating the RSQ, the overall positive response rate
was 40%. In univariate analysis, the available sample for each age group (154 in the 8–12
year age group and 288 in the 13–18 year age group) provides 83% power to detect a 15%
absolute difference in the rates of a positive suicide screen between the two groups (two-
sided, alpha = 0.05).

RESULTS
Of 568 potentially eligible patients making index visits during the study period, six left the
ED against medical advice. Of the remaining 562, 442 (79%) had either three (265/442,
60%) or four (177/442, 40%) of the RSQ questions asked at triage (Figure). There were no
significant differences between those who were administered suicide screening questions (n
= 442) and those who were not (n = 120) in the following categories: age [mean age of 13 in
both age groups, p = .72], gender [56/120 (47%) female compared to 208/442 (47%) female,
p = .94] race/ethnicity, [109/120 (91%) African American compared to 404/442 (91%)
African American, p = .85] insurance type [106/120 (88%) public insurance compared to
376/442 (85%) public insurance, p = .36], foster care status [20/120 (17%) compared to
92/442 (21%), p = .31] or psychiatric hospitalization [33/120 (28%) compared to 159/442
(36%), p = .08]. All hospitalizations related to the index ED visit were for psychiatric
indications. The majority of psychiatric complaints were generally classified as requiring
“psychiatric evaluation” (317/442, 71%). Suicidal thoughts or behaviors were listed in 73
(17%) of the 442 discharge diagnoses [23/154 (15%) in the younger age group and 50/288
(17%) in the older age group].

For the 442 patients included in this study, 47% were female and 91% were African
American. The median age of the study sample was 14 years [IQR = 11–15]. Demographic
information, stratified by age, is further presented in Table 1. There were no differences
between age groups in race/ethnicity, foster care, insurance status or disposition. Patients in
the younger age group were more likely to be male (73% among younger patients vs. 42%
among older patients, p < .01).

Responses to suicide screening questions are presented in Table 2. There was a significant
difference by age in the proportion of positive responses to “Have you ever tried to hurt
yourself in the past?” [23% among younger patients vs. 33% among older patients, p=0.04].
There was no difference by age to the other suicide screening items. Overall positive screens
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did not differ between the younger and older patients [77/154 (50%) vs. 137/288 (48%), p
= .63].

Hospitalization
Of the entire patient sample, 159/442 (36%) were hospitalized for psychiatric reasons on the
index visit. For the younger age group (Table 3), being in foster care was significantly
associated with increased odds of psychiatric hospitalization (adj OR = 4.27, 95% CI 1.74–
10.47). For the older age group, screening positive on one or more of the three suicide
questions was significantly associated with increased odds of hospitalization (adj OR = 3.82,
95% CI 2.24–6.54).

Repeat ED Visits
Of the entire patient sample, 130/442 (29%) returned to the ED within one year of their
index visit for a psychiatric reason. For the younger age group (Table 4), screening positive
on one or more of the three suicide screening questions was significantly associated with
increased odds of returning to the ED for a psychiatric reason (adj OR = 3.55, 95% CI 1.68–
7.50) as was being in foster care (adj OR = 2.89, 95% CI 1.17–7.17). For the older age
group, being on public insurance was significantly associated with increased odds of a
repeat visit (adj OR = 2.99, 95% CI 1.22–7.33).

Four-Item RSQ
Finally, we ran the same model in the smaller sample of patients (n =177) who were
administered all four RSQ questions during the ED triage process. There were 32/177 (18%)
patients who did not screen positive on the first 3 RSQ items, but endorsed the fourth item,
“Has something very stressful happened to you in the past few weeks?” When the same
model was run with the 177 participants, foster care status was no longer associated with
repeated visits for psychiatric reasons in the younger age group and no variable was
significantly associated with repeated psychiatric ED visits in the older age group.

DISCUSSION
The current study, through an ED medical record review, investigated the association of
positive responses to suicide screening questions in predicting psychiatric hospitalization on
index visit and repeat ED visits for psychiatric complaints in the year following the index
visit. We found that a positive suicide screen was associated with psychiatric hospitalization
in the patient sample in the older age group (13–18 years), but not the younger age group
(8–12 years). Foster care was associated with both psychiatric hospitalization and repeated
ED visits in the younger patient sample. A positive suicide screen was also associated with
repeat ED visits for psychiatric reasons in the younger patients, but not the older patients.
Having public insurance was associated with repeated visits in the older patient sample.

Suicide screening appears to be a useful measurement tool in the prediction of service
variables in a pediatric ED. These findings have implications for patient management, flow
and ED staffing, including the implementation of clinical practice guidelines, such as
connecting a patient who screens positive for suicide risk to specific actions (searching for
weapons, obtaining an observational monitor while the patient is in the ED, or requiring a
psychiatric evaluation). Additionally, these findings have implications for future ED
research. The use of validated suicide screening instruments can also allow for multi-site
research on suicidal thoughts and behaviors across ED settings. This ED sample included a
high proportion of African American youth, individuals in foster care and families on public
assistance when compared to the initial validation sample; populations with these
demographics are not often the focus of suicide research, but may be at-risk for suicidal
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thoughts and behaviors.22 Prospective studies with larger and more diverse samples could
uncover trends in hospitalization and, in particular, repeated ED visits, which strain already
overburdened healthcare resources.17,23,24

Of note, there were few differences in responses to suicide screening questions between the
two age groups. Responses differed on the question, “have you ever tried to hurt yourself in
the past,” which is expected, as younger patients have had less time to engage in self-harm
behaviors. In the younger age group, a positive response to suicide screening questions was
associated with additional ED visits for psychiatric complaints in the following year,
indicating that younger children who endorse suicidal thoughts may be in particular need of
mental health resources and follow-up; however, repeated visits can also be related to
differences in primary care physician referral practices or the availability of inpatient
resources for this population. Developmentally, younger children have a different
understanding of death, suicide, lethal means and coping skills than adolescents and
adults,21 which will affect how clinical assessments and interventions are implemented. Of
note, over the course of the study period, nurses screened 50 patients for suicide risk
between the ages of 5 and 7. While the RSQ is not a validated instrument for this age group,
interestingly, 27 (54%) of these patients screened positive for suicide risk. While further
discussion is beyond the scope of this paper, this finding, in combination with other results
highlights that patients under the age of 12 years report suicidal thoughts and behaviors
when asked, emphasizing the need for further research on clinical guidelines for identifying
and managing suicide risk specifically in this population.

This study has several limitations. First, it utilized a retrospective approach that suffered
from an inconsistent application of the RSQ in the study population. The utility of the
omitted RSQ item has been questioned in other retrospective evaluation studies.25,26

Moreover, in a recent study designed to create an updated version of the RSQ for both
psychiatric and non-psychiatric patients, the fourth item was re-compared the SIQ. 27 After
further analyses, this item was deleted from the most recent version, due to decreased
sensitivity and specificity.27 Second, it is possible that patients attended the CNMC ED in
the year before their index visit or other EDs after their index visit, resulting in our
underestimating repeated ED visits. Of note, however, CNMC accounted for over 75% of all
pediatric ED visits made by DC residents in 2007.15 Third, 135 of the 627 eligible patients
(21.3%) were not asked the suicide screening questions during the triage process, which may
have biased the findings although there were no demographic differences in these two
groups. Fourth, these findings are from a single urban pediatric center with a unique patient
population, outpatient services and procedures for psychiatric hospitalization and may not be
generalizable to other populations and settings. Finally, RSQ items were administered at
triage and often in the presence of a caregiver; it is not known whether responses would
have differed if suicide screening items were administered in private.

Conclusions
In two populations of urban children and adolescents (aged 8–12 years and 13–18 years)
presenting to a pediatric ED with psychiatric complaints, positive responses to suicide
screening questions were common and associated with psychiatric hospitalization in the
older age group and with repeated ED visits for psychiatric reasons in the younger age
group. In addition, rates of positive responses to one or more of the suicide screening
questions were similar between age groups, although older adolescents reported higher rates
of hurting themselves in the past. Suicide screening of children and adolescents in the ED
may identify patients in greatest need of mental health resources.
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FIGURE 1.
Study flow

Ballard et al. Page 9

Pediatr Emerg Care. Author manuscript; available in PMC 2014 October 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ballard et al. Page 10

Ta
bl

e 
1

Fr
eq

ue
nc

ie
s 

fo
r 

D
em

og
ra

ph
ic

 F
ac

to
rs

 S
tr

at
if

ie
d 

by
 A

ge

T
ot

al
 s

am
pl

e
(n

 =
 4

42
)

8–
12

 y
ea

rs
( 

n 
=1

54
)

13
–1

8 
ye

ar
s

(n
 =

 2
88

)

C
ha

ra
ct

er
is

ti
c

n
%

n
%

n
%

P

G
en

de
r

  M
al

e
23

4
53

11
3

73
12

1
42

<
.0

01

  F
em

al
e

20
8

47
41

27
16

7
68

R
ac

e/
E

th
ni

ci
ty

  A
fr

ic
an

 A
m

er
ic

an
40

4
91

13
9

90
26

5
92

.5
3

  O
th

er
 R

ac
e/

E
th

ni
ci

ty
38

9
15

10
23

8

In
su

ra
nc

e 
T

yp
e

  P
ub

lic
 o

r 
N

o 
In

su
ra

nc
e

37
6

85
13

8
90

23
8

83
.0

5

  P
ri

va
te

 I
ns

ur
an

ce
66

15
16

10
50

17

Fo
st

er
 C

ar
e

  N
ot

 in
 F

os
te

r 
C

ar
e

35
0

79
12

6
82

22
4

78
.3

2

  I
n 

Fo
st

er
 C

ar
e

92
21

28
18

64
22

D
is

po
si

tio
n

  D
is

ch
ar

ge
d

28
3

64
99

64
18

4
64

.9
3

  A
dm

itt
ed

15
9

36
55

36
10

4
36

Pediatr Emerg Care. Author manuscript; available in PMC 2014 October 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ballard et al. Page 11

Table 2

Positive responses to questions from the RSQ stratified by Age

Variable

8–12 years
(n= 154)

N(%)

13–18 years
(n = 288)

N(%) p

Are you here because you tried to hurt yourself? 34(22%) 63(22%) .91

In the past week, have you been having thoughts about killing yourself? 41(27%) 71(25%) .61

Have you ever tried to hurt yourself in the past (other than this time)? 35(23%) 94(33%) .04

Positive response to at least one of the previous three items 77(50%) 137(48%) .63

**Has something very stressful happened to you in the past few weeks (a situation very hard to handle)? 23(44%) 62(50%) .09

**
This question was asked on only 177 patient visits.

Pediatr Emerg Care. Author manuscript; available in PMC 2014 October 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ballard et al. Page 12

Table 3

Logistic Regression Analysis of Hospitalization Stratified by Age

8–12 years
(n = 154)

13–18 years
(n = 288)

Predictor Adjusted
Odds
Ratio

95% CI Adjusted
Odds Ratio

95% CI

Positive Suicide Screen* 1.99 [.95–4.17] 3.82 [2.24–6.54]

Male gender 1.22 [0.55–2.70] 1.65 [.96–2.82]

Foster Care Status 4.27 [1.74–10.47] 1.14 [.61–2.19]

Public or no insurance 1.38 [0.40–4.81] 0.91 [.46–1.81]

African American Race 0.76 [0.24–2.41] 0.83 [.34–2.15]

*
At least one “yes” to the three-item RSQ
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Table 4

Logistic Regression Analysis of Psychiatric ED Visits within One Year, Stratified by Age

8–12 years
(n = 154)

13–18 years
(n = 288)

Predictor Adjusted
Odds Ratio

95% CI Adjusted
Odds Ratio

95% CI

Positive Suicide Screen* 3.55 [1.68–7.50] 1.25 [0.71–2.19]

Male gender 1.19 [0.54–2.62] 1.35 [0.77–2.36]

Foster Care Status 2.89 [1.17–7.17] 0.73 [0.37–1.43]

Public or no insurance 0.84 [0.25–2.83] 2.99 [1.22–7.33]

African American Race 3.39 [0.86–13.41] 0.41 [0.16–1.04]

*
At least one “yes” to the three-item RSQ
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