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Abstract

Study Objective—We evaluated the effectiveness of interventions for pediatric patients with 

suicide-related emergency department (ED) visits.

Methods—We searched of MEDLINE, EMBASE, the Cochrane Library, other electronic 

databases, references, and key journals/conference proceedings. We included experimental or 

quasi-experimental studies that evaluated psychosocial interventions for pediatric suicide-related 

ED visits. Inclusion screening, study selection, and methodological quality were assessed by two 
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independent reviewers. One reviewer extracted the data and a second checked for completeness 

and accuracy. Consensus was reached by conference; disagreements were adjudicated by a third 

reviewer. We calculated odds ratios (OR), relative risks (RR), or mean differences (MD) for each 

study’s primary outcome with 95% confidence intervals (CI). Meta-analysis was deferred due to 

clinical heterogeneity in intervention, patient population, and outcome.

Results—We included 7 RCTs and 3 quasi-experimental studies grouping and reviewing them 

according to intervention delivery: ED-based delivery (n=1), post-discharge delivery (n=6), and 

ED transition interventions (n=3). An ED-based discharge planning intervention increased the 

number of attended post-ED treatment sessions (MD=2.6; 95%CI:0.05,5.15). Of the 6 studies of 

post-discharge delivery interventions, one found increased adherence with service referral in 

patients who received community nurse home visits compared to simple placement referral at 

discharge (RR=1.28; 95%CI:1.06,1.56). The 3 ED transition intervention studies reported: (1) 

reduced risk of subsequent suicide following brief ED intervention and post-discharge contact 

(RR=0.10; 95%CI:0.03,0.41), (2) reduced suicide-related hospitalizations when ED visits were 

followed up with interim, psychiatric care (RR=0.41; 95%CI:0.28,0.60), and (3) increased 

likelihood of treatment completion when psychiatric evaluation in the ED was followed by 

attendance of outpatient sessions with a parent (OR=2.78; 95%CI:1.20,6.67).

Conclusion—Transition interventions appear most promising for reducing suicide-related 

outcomes and improving post-ED treatment adherence. Use of similar interventions and outcome 

measures in future studies would enhance the ability to derive strong recommendations from the 

clinical evidence in this area.

Introduction

Suicide is the third leading cause of death for young people aged 15 to 24 years. Up to 

twelve percent of deaths among adolescents and young adults in the United States are 

attributed to suicide.1 Each year, approximately 2 million adolescents aged 13 to 19 years 

express suicide-related behavior and just under half of those youths seek medical attention 

for their behavior.1 While suicidal intent is considered low for adolescents2 and the long-

term risk of death by suicide 10 years following a suicide-related event is similarly low 

(approximately 1%),2–3 visits to the Emergency Department (ED) for suicide-related events 

may be more strongly associated with the intent to die.3–5

Presentations to the ED for suicide-related behaviors have increased significantly over the 

past 10 years. A population-based review by Larkin et al. found that visits by patients of all 

ages for suicide-related events increased from 0.8 to 1.5 visits per 1,000 US population from 

1992 to 2001 (p=.04).6 They concluded that despite this increase in ED presentations rates, 

there has been a significant reciprocal decrease in post-attempt hospitalization, making EDs 

an important environment for assessing and stabilizing the suicidal crisis and initiating 

follow-up care to reduce subsequent crises.6 The need for these roles has been reinforced by 

others as well.7–12 Guidelines in the emergency (ED-based) care of children and adolescents 

after suicide-related events are available,14–18 as is a body of literature reviews.7,19–21 Most 

guidelines and literature reviews have highlighted the limited high quality evidence available 

to inform ED clinical practices for suicide-related presentations, but these papers have not 

included several known ED-based trials or have not been updated with recently published 

Newton et al. Page 2

Ann Emerg Med. Author manuscript; available in PMC 2011 June 01.

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript



data, thereby limiting the ability to make comprehensive clinical recommendations. The 

objective of this systematic review was to evaluate the quality of research evidence available 

to inform existing clinical and psychosocial recommendations for pediatric suicide-related 

emergency care, and to develop recommendations for future research in the field. 

Specifically, we evaluated the effectiveness of ED-initiated interventions aimed at improving 

mental health care and health outcomes for pediatric suicide-related ED presentations.

Methods

Search Strategies

A research librarian, with input from the clinical research team, developed and implemented 

systematic search strategies using language (English and French) and year (1985 to 2009) 

restrictions. The search was conducted in 15 electronic bibliographic databases: 

MEDLINE®, MEDLINE® In-Process & Other Non-Indexed Citations, EMBASE, 

Cochrane Central Register of Controlled Trials, HealthStar, Cochrane Database of 

Systematic Reviews, Health Technology Assessment Database, Database of Abstracts of 

Reviews of Effects, Academic Search Elite, PsycINFO®, Health Source: Nursing and 

Academic Edition, CINAHL®, SocIndex, ProQuest Theses and Dissertations, and Child 

Welfare Information Gateway. To identify unpublished studies and studies-in-progress, we 

searched ClinicalTrials.gov and contacted authors of relevant studies. An initial search was 

conducted in January 2008. In October 2009, we revised the search to incorporate newly 

identified self harm terms not included in the original search. We re-applied the revised 

strategy in all 15 databases using the same language and publication date restrictions. The 

revised search was also restricted to randomized controlled trials using a validated filter 

from Glanville et al.22 The final Medline strategy is provided (see Appendix 1); 

comprehensive strategies used in each database are available from the corresponding author 

on request. Reference lists, key journals, and conference proceedings (Canadian Association 

of Emergency Physicians, Society for Academic Emergency Medicine, American College of 

Emergency Physicians, Canadian Paediatric Society) were also reviewed. An a priori 

decision was made not to include studies published prior to 1985 that were identified in our 

hand-search of study reference lists and key journals given the substantial diagnostic 

changes that occurred in the Diagnostic and Statistical Manual (DSM) post 1980 (DSM-III) 

and 1987 (DSM-III-R).

Study Selection

The results of the search strategies were screened independently by two reviewers. The full 

manuscripts of potentially relevant studies were retrieved if identified as relevant by at least 

one of the reviewers and were confirmed for inclusion independently by two reviewers. 

Studies were included in the review if they met the following criteria: they were 

experimental and quasi-experimental studies in design; they evaluated a mental health-

based, suicide prevention-focused intervention that was initiated in the ED and/or 

immediately following ED discharge through direct referral/enrolment; and, the intervention 

was evaluated with children and adolescents (≤18 years), or with parents or ED personnel 

with the intention of benefiting the pediatric patient with suicide-related behaviors. No 

restrictions were placed on comparison interventions (control groups). Finally, at least one 
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clinically relevant primary outcome needed to be reported if the study was to be included in 

the review. Primary outcomes could be health related (rates of self-injurious behavior, death 

by suicide, suicidal ideation), parent related (reporting of means restriction), or care related 

(service delivery, consultation, documentation). A post-hoc decision was made to include 

studies that partially included our age range, but extended into adulthood given that the 

intervention in these potentially relevant studies was determined a priori to be appropriate 

for older adolescents. For these studies, particularly where adult and pediatric data were 

pooled together, the potential for variation in intervention dosing and response across the 

lifespan were considered. Reviewer agreement on study screening for inclusion was 

quantified with the Kappa statistic23 and discrepancies were resolved by consensus.

Quality Assessment

Experimental studies were scored using the Jadad 5-point scale to assess control of bias 

including: randomization (0–2 points), double blinding (0–2 points), and withdrawals/

dropouts (0–1point).24 Concealment of allocation was assessed as adequate, inadequate, or 

unclear using Schulz et al.’s recommended guidelines.25 Quasi-experimental studies were 

assessed using methodological criteria developed by Downs and Black.26 Quality was 

measured by study reporting, external and internal validity, and power, with a maximal 

quality index (QI) of 29. QI scores of >20 were considered good, 11 to 20 moderate, and 

<11 poor. Two reviewers independently analysed each study’s methodological quality and 

agreement was quantified with the Kappa statistic.23 Discrepancies were resolved by 

consensus.

Data Abstraction

Data from the final set of studies were extracted using a standardized form that encompassed 

elements of study characteristics (e.g., language of publication, country), characteristics of 

the study population; study setting; description of the intervention and comparisons; primary 

outcome measures and measurements tools; and, results. Data were extracted by one 

reviewer and checked for accuracy and completeness by a second reviewer. Discrepancies 

were resolved by consensus. In the case of unclear or unreported information in the original 

studies, primary authors were contacted.

Data Analysis

Heterogeneity in the interventions, clinical population, suicide-related nomenclature, and 

outcomes precluded the use of meta-analysis to pool and interpret study results. To provide 

some commonality to primary outcome reporting, odds ratios (OR) or relative risks (RR) 

were calculated with 95% confidence intervals (95%CI) for dichotomous outcomes, and 

mean differences with 95%CI were calculated for continuous outcomes. Number Needed to 

Treat (NNT) was also calculated (StatsDirect Ltd., 2002). Given heterogeneity in study 

interventions, patient population, and outcomes, however, comparisons of these calculated 

values across studies should be made cautiously.
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Results

Description of included studies

Figure 1 describes the flow of studies through the selection process. The search strategies 

identified 1,593 studies as potentially relevant to pediatric mental health care in the ED after 

removal of duplicates. Of these studies, 63 were identified as potentially relevant to 

interventions for suicide-related behaviors. Ten studies met the revised inclusion criteria: 

seven randomized controlled trials (RCTs)27–33 and three non-randomized (quasi-

experimental) trials.34–36 One study34 had a duplicate publication.37 Five RCTs’ samples 

extended from adolescence to adulthood.29–33 One in-progress study was identified as 

relevant; but no data were available and the study was not included in this review.38 Two 

studies were excluded based on year of publication39–40 and we were unable to retrieve three 

studies through interlibrary loan.41–43 Forty-seven other studies were excluded based on 

patient population, intervention, or study setting after confirmation through full-text review 

or primary author contact. A list of excluded studies (n=53) is provided as a supplement to 

this paper. Reviewer agreement on study inclusion was substantial (99% observed 

agreement; κ=.63).

Characteristics of the ten included studies are outlined in Table 1. These studies, published 

between 1986 and 2008, were conducted in: USA (n=4),27–28,34–35 UK (n=2),29,32 Belgium 

(n=1),30 Ireland (n=1),33 Canada (n=1),36 as well as Brazil, India, Iran, Sri Lanka and China 

(n=1).31 Patient populations included more females (sample average=72%; range=54–

100%). Five studies included adolescents aged 12 and 18 years,27–28,34–36 four studies 

included participants ≥ 15 years of age,29–30,32–33 and one study reported a median age of 23 

years for their study population.31 All studies were classified into three categories according 

to participant inclusion criteria using the Silverman et al.44–45 recommendations for defining 

and classifying patients’ suicide-related presentations and observed intent: (1) Studies that 

recruited subjects with ‘suicide attempts’ included patients whose behavior indicated a clear 

intent to die; (2) Studies that recruited subjects with ‘self-harm’ included patients whose 

behavior indicated no intent to die; (3) Studies that recruited subjects with ‘ideation/

planning’ included patients who expressed ideation or planning without any clearly 

expressed suicide-related behaviors; and (4) Studies that recruited subjects with ‘undefined 

behaviors’ included patients where intent was undetermined or undefined. A conservative 

approach to categorization was employed. The lowest categorization level was identified if 

studies included multiple levels. A broad range of classification was evident in the studies: 

subjects with suicide attempts,27–28,30–31,34 subjects with self-harm behaviors,32 subjects 

with suicidal ideation,35–36 and subjects with undefined suicide-related behaviors.29,33 

Variations in how suicide-related presentations were defined underscored definitional 

inconsistencies and patient heterogeneity across studies and limited comprehensive 

comparisons in this review.

Methodological quality of studies

Reviewer agreement on quality was excellent for both the quasi-experimental studies (κ=.

83) and RCTs (κ=.96). While a randomized design was an overt strength in reducing risk of 

bias in the RCTs,27–33 because it is impossible to double-blind studies on psychiatric 
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interventions, higher quality trials30–32 were limited to a maximum of three on the Jadad 

scale (out of five). Other trials were compromised with a lack of single-blinding (of outcome 

assessors) and unclear randomization resulting in Jadad scores of one29 or two.27–28,33 

Allocation concealment was unclear in four studies27–28,30,33 and adequate in three studies.
29,31–32 Two quasi-experimental studies were evaluated to be moderate to good in quality 

with scores of 20/29,34 21/29,35 and 24/29.36 These studies were rigorous in their use of 

comparison groups to reduce risk of bias, but were limited by their lack of randomization 

and therefore, potential confounding making causal attributions difficult.

Description of interventions

Tables 2 to 4 illustrate the heterogeneity of study interventions in the place of delivery: one 

study examined an ED-based intervention,27 six studies examined interventions that were 

implemented immediately following ED discharge,28–30,32–33,35 and three studies examined 

interventions that were initiated in the ED and extended post-ED discharge in the 

community.31,34,36 The ED-based study evaluated an enhanced discharge plan to improve 

treatment adherence with outpatient therapy.27 A considerable range of post-ED 

interventions were evaluated to predominantly reduce suicide-related behaviors. Four studies 

evaluated one-on-one (patient + health care provider) interventions using specialized 

therapeutic components including cognitive behavior therapy,32 interpersonal skills training 

and problem-solving,33 and community-based outreach with referral planning.30,35 One 

study evaluated the role of one-on-one plus family sessions that taught problem-solving and 

affect management,28 and another evaluated the impact of patient hospitalization.29 Studies 

that examined interventions that were initiated in the ED and followed through to post-ED 

discharge contact focused on the role of ED-based evaluation and referral with immediate 

telephone/home-based support contacts for the patient,31 psychiatric support until longer-

term care was in place,36 or outpatient treatment sessions for the patient and a parent.34 

Primary outcomes were death by suicide,31 subsequent suicide-related hospitalizations,36 

and treatment adherence post-ED discharge.34 One study was located that evaluated an 

intervention with parents;34 no studies were located that targeted ED personnel with the 

intention of benefiting the pediatric patient with suicide-related behaviors.

Impact of interventions on primary outcomes

Two primary outcomes were measured by the studies: suicide-related outcomes and 

treatment adherence. Similar outcomes were measured differently across studies. Effects are 

presented by intervention design and stratified by study design in Tables 2 to 4.

Effects of ED-based interventions—One ED-based intervention, evaluated in a high 

methodological quality study, was shown to be effective in increasing treatment adherence 

(see Table 2). In the Spirito trial,27 adolescents who received enhanced disposition planning 

(a review of treatment expectations and verbally contracting to attend post-ED care) attended 

more post-ED treatment sessions than those who received standard planning (MD=2.6 

sessions; 95%CI:0.05,5.15) when barriers to service were addressed.

Effects of post-ED interventions—Five post-ED studies of mixed methodological 

quality examined the impact of specialized interventions on a range of suicide-related 
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outcomes at various post-intervention time points (see Table 3). These outcomes included 

rates of subsequent suicidal ideation,28 self-harm or re-attempts,28,32–33 and re-presentation 

to the ED for suicide-related behaviors.29,35 One study examined intervention impact on 

adherence with treatment referral.30 No studies demonstrated significant impact on suicide-

related outcomes between specialized treatment and standard care.28–29,32–33,35 In their 

higher quality study of both adolescents and young adults, van Heeringen et al.30 found that 

adherence to service referral was higher for those who received home visits by a community 

nurse post ED-discharge (RR=1.28; 95%CI:1.06–1.56) compared to individuals who 

received standard discharge. In this study, as few as 6 and as many as 38 patients needed to 

receive a home visit to result in one patient follow-up with referral (NNT=6–38).

Effects of ED-based plus post-ED interventions—Studies examining the role of 

transition interventions (ED to post-ED care) were of good to high methodological quality. 

The Fleishmann trial reported a statistically significant reduction in death by suicide across 

several low- to middle-income countries using brief education and enhanced follow-up as an 

addition to standard care (i.e., treatment of somatic symptoms). The median age of treated 

patients was 23 years.31 The likelihood of death by suicide was reduced in the treatment 

group compared to standard care (RR=0.10; 95%CI:0.03,0.41); death by suicide occurred 

for 2.2% of patients in the standard care group versus 0.2% in the treatment group. As few 

as 32 and as many as 98 patients need to be treated with the enhanced intervention to prevent 

one death by suicide (NNT=32–98). In the Rotherham-Borus et al.34 study, adolescents who 

received psychiatric evaluation in the ED following by attendance of outpatient sessions 

with their mother were 2.78 times more likely to complete outpatient treatment compared to 

those who received standard care (95%CI:1.20,6.67). As few as 3 and as many as 20 youths 

needed to be treated with the enhanced intervention to result in one treatment completer 

(NNT=3–20). No intervention impact was demonstrated for suicide-related behaviors (see 

Table 4). Greenfield et al.36 found that an ED-based crisis response team designed to 

schedule follow-up care and provide support until care was in place reduced hospitalization 

for up to 6 months following the initial ED visit (RR=0.41; 95%CI:0.28,0.60). As few as 3 

and as many as 7 youths required a rapid response team to prevent one hospitalization for 

suicide-related behaviors (NNT=3–7).

Limitations

The limitations of this systematic review stem primarily from the included studies 

themselves. While several of the study’s designs had the potential to offer results based on 

rigorous design implementation and sample size, they were limited by risk of bias due to 

lack of blinding or control group and inconsistent accounting of important confounding 

variables such as co-morbid mental illnesses, substance use, family functioning, and history 

of suicide-related behaviors. Further to this, parameters for participant inclusion criteria 

must be addressed. While limiting inclusion criteria can assist with study design, a more 

homogenous patient population can also reduce recruitment abilities as well as valuable data 

on patient sub-groups.46 Several studies’ inclusion of a broad age range (from 10 to 85 

years) also limited this review’s ability to draw firm conclusions on whether the study’s 

treatment approach and patient response would be different if the studies only targeted 
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youth. Evidence derived from these studies should be regarded as preliminary and used to 

inform pediatric-specific trials.

Another important study limitation was outcome heterogeneity across the studies, which 

precluded comprehensive between-study comparisons. Debate also exists in choice of 

outcome for this field of study—particularly for emergency medicine research a reduction in 

the rate of suicide-related behaviors seems a logical outcome given the acuity of the clinical 

setting and urgency of the patient’s presentation. As a primary outcome, however, it requires 

large sample sizes for adequate study powering as the reoccurrence of these behaviors can 

be low depending on their level of risk.8,46 Treatment adherence and improved problem-

solving may be valuable as primary outcomes for future emergency medicine studies 

particularly for those studies examining transition interventions. On a final note, the few 

multi-site trials in this review limited geographical representation, and importantly, the level 

of behavioral risk and suicide-related terminology varied in meaning across studies thus 

reducing consistency with current recommendations.45,47

Discussion

Pediatric patients presenting to the ED with suicidal ideation, single or repeat suicide 

attempts fall along a continuum of increasing risk8 making appropriate care and disposition 

decisions essential. While most clinical practice guidelines and literature reviews for this 

field7,14–21 have emphasized limitations in the available evidence base, these papers have not 

accounted for several ED-based trials or been updated with recently published data. This 

systematic review identified several promising interventions that could significantly impact 

patient and system outcomes if additional research is conducted and more consistent 

approaches to this field of study are applied.

Few ED interventions have been shown to reduce subsequent suicide-related behaviors and 

related hospitalizations. Interventions that initiate care in the ED and/or extended this care 

past ED discharge have shown impact on suicide-related outcomes compared to 

interventions initiated only after ED discharge. Findings should be interpreted with caution, 

however, given the studies’ noted limitations. Greenfield’s examination of a community 

outreach program was shown to decrease subsequent suicide-related hospitalizations for 

pediatric patients who presented to the ED with suicidal ideation, a group that is far less 

likely to be admitted to hospital than patients with behavioral intent.36 This study’s use of a 

quasi-experimental (non-randomized) design may have increased study feasibility (and 

possibly ethical conduct), but the role of confounding variables in hospitalization (e.g., 

comorbidity, behavioral intent, health care provider care) is still unclear. While the well-

conducted Fleishmann trial31 suggested that brief intervention with ongoing supportive 

contact can reduce rates of death by suicide, conclusions were directed towards middle- to 

low-income countries and the intervention was evaluated with a predominantly young adult 

population. Both factors do limit the degree of study generalizability. Further, no perspective 

was offered on the intervention’s impact on rates of re-attempt and suicidal re-ideation, 

which are far more prevalent behaviors preceding death by suicide. Given that the 

Fleishmann trial demonstrated significant impact on a less frequently occurring outcome 

than other studies on a high risk clinical population (those with suicide attempt), the role of 
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transition (ED + post-ED) care on suicide-related outcomes is important to thoroughly 

investigate. Although this approach to ED management would create a shift in how acute 

(and complex) conditions are treated, the care continuity in this approach is an important 

issue to evaluate. The failure of other studies to demonstrate a significant effect may be 

based on the nature of the intervention. For example, if interventions are disjointed from the 

critical clinical moment for the patient (such as post-ED interventions) they may fail to 

capitalize on motivation and opportunities to tailor treatment. However, it is impossible to 

address this, given current study designs. The introduction of ‘process evaluations’ to 

determine the effectiveness of individual intervention elements (rather than the collective 

intervention) would help address this gap. Of the studies that reported no significant effect of 

specialized interventions or standard care on suicide-related outcomes, current study 

limitations make firm conclusions difficult, and further evaluation using rigorous study 

design would allow for a more conclusive evaluation of the impact of ED, post-ED, and 

transition (ED + post-ED) care on suicide-related outcomes.

Strikingly absent from our review was the evaluation of the use of safety planning with 

patients. These plans are distinct from ‘no-harm contracts,’ which are not empirically 

supported.47–50 No studies with this intervention were screened during the initial stages of 

the review. The primary purpose of these safety planning contracts is to problem-solve with 

the patient and create a plan they will utilize during times of suicidal crisis. There may be 

utility in evaluating the impact of this form of planning on short-term and long-term patient 

outcomes given the lack of observed effect with both standard care and novel interventions.

Based on this review, it appears that re-attempts continue after an 18 to 24 month treatment 

period despite some reduction in suicidal ideation. As past suicide-related behaviors are 

strong indicators of later ones,4,19–20,51–52 it is critical that emergency and post-emergency 

based research improve the study and understanding of the role of clinical care in relation to 

these behaviors. Including known moderating and/or confounding relationships between 

ideation and attempts such as family environment, parental monitoring, co-morbidities, and 

risk-taking behaviors (i.e., substance use, smoking) is an important methodological step and 

one that was largely unaccounted for by the studies included in this review.

Increasing the inclusion of assessment, disposition planning, and adherence and problem-

solving outcomes in ED-based research is also essential. These outcomes will better link 

research to the roles of clinicians in recognizing risk of suicide-related thoughts and 

behaviors, connecting young people and their families to necessary mental health services, 

and promoting continuity of care post-crisis.4,19–20 This review found rigorous evidence 

suggesting treatment adherence can be increased by addressing treatment barriers, 

discussing treatment expectations, and negotiating session attendance.27,30,34 Improved 

problem-solving, although measured as a secondary outcome, was reported by one study.33 

Studies tailored to these foci are few, however, and more research is needed in both the ED 

setting and in referred community-based services with a link to other patient and system 

outcomes to determine long-term clinical and health utilization impact. Given the numbers 

needed to treat ranged greatly, linkage to other outcomes is essential.
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One notable ED intervention absent from this review was parent means restriction. One 

observational study was excluded from our review based on design, but suggested that 

parental education in the ED may effectively improve means restriction in the home 

environment and may prove promising as a prevention effort.54 Future studies should extend 

these initial findings by evaluating enhanced parental education in RCTs and also including 

clinical outcomes to evaluate the effectiveness of means restriction on child/adolescent 

suicide-related behaviors and risk. Assessing family environment in the ED to gauge 

parental abilities may also limit means access and encourage monitoring.55–56

Behavioral lethality has received much attention in general treatment literature,4,9,19–20 

disposition literature,57–58 and by the American Psychiatric Association (APA).59 Lethality 

assessment during ED history taking has been recommended,59 and scales have been 

suggested as adjunctive rather than as a rigid replacement to standard history taking,20 given 

the uniqueness to each child and adolescent’s risk factors and experiences.4 Using scales 

(e.g., the Beck Scale for Suicide Ideation, or the Beck Suicide Intent Scale60–61) to augment 

clinician understanding of risk may help address the concern that ED clinicians can 

underestimate the seriousness of suicidal intent.20,62 However, our review identified only 

one study that has used an ED-based population of suicidal patients to evaluate its tool’s 

psychometric properties.63 As this study did not focus on clinical outcomes, it was excluded 

in the review. An evaluation of such tools and/or actuarial instruments (which may reveal, 

more accurately, suicidality because of their self-report nature47) in the ED setting is needed 

with a focus on impact on clinical assessment and disposition decision-making.

At present, there is also no high quality research evidence to suggest that the quality of 

clinical care can be improved by using a specialized ED team. We think further evaluation is 

necessary. Within this research agenda, the impact of pediatric emergency- trained 

physicians versus general emergency practitioners in the ED on clinical care and patient 

outcomes should be examined. Future studies should also examine systemic factors 

influencing ED personnel attitudes and readiness to modify practice, and consider how to 

improve documentation of drug and alcohol use, family history, and co-morbidities given the 

lack of impact noted in this review, and the demonstrated association between these factors 

and suicide-related behaviors.64–65

To summarize, robust research evidence to inform current clinical and psychosocial 

management of pediatric suicide-related ED presentations is emerging but limited. The lack 

of consistency in methods and outcomes tracked along with the overall limited quality of the 

studies available suggests that this is an area of research requiring maturation and 

refinement. A systematic and comprehensive program of research across multiple settings 

could help to identify the relevant research questions that need to be answered to move this 

field forward. Multi-setting research efforts with consistent indicators of success in ED 

management of both children and adolescents will provide more definitive knowledge to 

guide practice. The dimensions of this research would include: risk assessment, discharge 

planning, ED capacity and skill set requirements, personnel attitudes and beliefs, crisis 

interventions, and outcomes tracking. Future studies must address methodological 

limitations of the reviewed literature and further evaluate already established clinical 

interventions to establish utility and benefit to patient and family outcomes. This will 
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involve: (1) justifying the level of care to be provided in the ED and appropriate outcomes 

that should result,65 (2) including ‘process evaluations’ to determine the effectiveness the 

individual intervention elements of care that are deemed essential to the ED, (3) including 

well-defined treatment-as-usual control groups which are now considered the standard for 

conducting suicide-related treatment research,67 (4) distinguishing between short-term and 

long-term outcome variables that are appropriate for this field,46,68 (5) strict 

operationalization of the various subtypes of suicidality,44–45 and (6) using multi-site studies 

to recruit pediatric-only populations to avoid over-generalizing study effects on a broad 

patient age range. Finally, studies must sample subsets of suicide-related behaviors to 

increase the likelihood that studies are feasible, ethical and clinically meaningful.46,69 

Highly suicidal individuals, for example, have been excluded from clinical trials and 

measures of certain suicide-related behaviors (i.e., ideation) not included as outcomes. The 

need to address these shortcomings, particularly in children and youths at risk, is now well 

recognized.70
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Figure 1. 
Selection of studies investigating ED-initiated interventions for suicide-related behaviors.
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Table 1

Study characteristics

First Author (Country, year)

Participants

Sample Size (n) (% female) Age (y) (M) Behavioral Intent

Experimental Studies

Fleischmann31 (Brazil, India, Iran, Sri Lanka, China, 2008) 1,867 (54%) 10–85 (23†) Suicide Attempt

Donaldson28 (USA, 2005) 31 (82%) 12–17 (15) Suicide Attempt

Tyrer32 (UK, 2004) 480 (68%) 16–65 (31) Self-Harm

Spirito27 (USA, 2002) 63 (90%) 12–18 (15) Suicide Attempt

van Heeringen30 (Belgium, 1995) 516 (57%) ≥15 (34) Suicide Attempt

McLeavey33 (Ireland, 1994) 39 (74%) 15–45 (24) Undefined Intent

Waterhouse29 (UK, 1990) 77 (62%) ≥16 (30) Undefined Intent

Quasi-Experimental Studies

Greenfield36 (Canada, 2002) 286 (69%) 12–17 (14) Suicidal Ideation

Rotheram-Borus34 (USA, 2000) 140 (100%) 12–18 (15) Suicide Attempt

Deykin35 (USA, 1986) 319 (62%) 13–17 (NR) Suicidal Ideation

†
Median value
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