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CLINICIAN’S CAPSULE

What is known about the topic?

Emergency clinicians are not specifically trained to

assess and manage mental health emergencies; thus,

they have wide practice variation while determining

disposition for children with mental health crises.

What did this study ask?

What is the inter-user reliability of a new emergency

psychosocial assessment and management guiding tool,

HEARTSMAP, and the impact of implementing it in a

pediatric emergency department?

What did this study find?

The tool demonstrated strong inter-rater reliability

between PED clinicians and was associated with high

rates of outpatient resource connectivity.

Why does this study matter to clinicians?

HEARTSMAP can provide emergency clinicians with

reliable and comprehensive assessment and manage-

ment strategies for youth presenting with mental health-

related concerns

ABSTRACT

Objectives: To evaluate the psychometric properties of

HEARTSMAP, an emergency psychosocial assessment and

management tool, and its impact on patient care and flow

measures.

Methods: We conducted the study in two phases: first

validating the tool using extracted information from a retro-

spective cohort, then evaluating implementation on a pro-

spective cohort of youth presenting with mental health

complaints to a tertiary Pediatric Emergency Department

(PED). In phase 1, six PED clinicians applied HEARTSMAP to

extracted narratives and we calculated inter-rater agreement

for referral recommendations using Cohen’s Kappa and the

sensitivity and specificity for identifying youth requiring

psychiatric consultation and hospitalization. In phase 2, PED

clinicians prospectively used HEARTSMAP and we assessed

the impact of the tool’s implementation on patient-related

outcomes and Emergency department (ED) flow measures.

Results: We found substantial agreement (κ= 0.7) for cases

requiring emergent psychiatric consultation and moderate

agreement for cases requiring community urgent and non-

urgent follow-up (κ= 0.4 each). The sensitivity was 76% (95%

CI: 63%, 90%) and specificity was 65% (95%CI: 55%, 71%)

using retrospective cases. During pilot implementation, 62

patients received HEARTSMAP assessments: 46 (74%) of

HEARTSMAP assessments triggered a recommendation for

ED psychiatry assessment, 39 (63%) were evaluated by

psychiatry and 13 (21%) were admitted. At follow-up, all

patients with HEARTSMAP’s triggered recommendations

had accessed community resources. For those hospitalized

for further psychiatric care at their index or return visit

within 30 days, 100% were initially identified by HEARTSMAP

at the index visit as requiring ED psychiatric consultation.

Conclusions: HEARTSMAP has strong reliability, and when

applied prospectively is a safe and effective management

tool.

RÉSUMÉ

Objectif: L’étude visait à estimer les propriétés psychomé-

triques du test HEARTSMAP, un instrument d’évaluation

psychosociale d’urgence et un outil de prise en charge, et son

incidence sur les soins aux patients et les mesures de

roulement des patients.

Méthode: L’étude a été menée en deux étapes : la première

consistait en la validation de l’instrument reposant sur des

renseignements tirés d’une cohorte rétrospective de sujets; la

seconde, en l’évaluation de la mise en œuvre de l’instrument

dans une cohorte prospective de jeunes ayant consulté pour

des troubles de santé mentale dans un service des urgences

pédiatriques (SUP) rattaché à un établissement de soins

tertiaires. Au cours de la première étape, six cliniciens au SUP

ont appliqué l’instrument HEARTSMAP aux extraits de récits;

de notre côté, nous avons calculé le degré de concordance

interévaluateurs en ce qui concerne les recommandations de

consultation à l’aide du coefficient kappa de Cohen, et nous

avons procédé à des mesures de la sensibilité et de la

spécificité afin de distinguer les jeunes qui avaient besoin

d’une consultation en psychiatrie ou qui devaient être
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hospitalisés. Au cours de la deuxième étape, les cliniciens au

SUP ont appliqué l’outil HEARTSMAP de manière prospec-

tive; de notre côté, nous avons évalué l’incidence de la mise

en œuvre de l’instrument sur les résultats cliniques observés

chez les patients et sur les mesures de roulement des patients

au service des urgences (SU).

Résultats: Il s’est dégagé de l’analyse une concordance

importante (κ= 0,7) en ce qui concerne les consultations

urgentes en psychiatrie et une concordance modérée en ce

qui concerne les suivis urgents ou non urgents dans la

collectivité (κ= 0,4 respectivement). Dans l’analyse rétro-

spective, la sensibilité atteignait 76 % (IC à 95 % : 63 %;

90 %) et la spécificité, 65 % (IC à 95 % : 55 %; 71 %). Durant

l’étape de la mise en œuvre pilote, 62 patients ont été soumis

à l’instrument d’évaluation HEARTSMAP; une évaluation en

psychiatrie au SU a été recommandée dans 46 (74 %) cas; il y

a eu une évaluation en psychiatrie dans 39 (63 %) cas et

l’hospitalisation a été nécessaire dans 13 (21 %) cas. À la

consultation de suivi, tous les patients chez qui le test

HEARTSMAP s’était soldé par des recommandations ont eu

accès à des ressources communautaires. Quant à ceux qui

ont été hospitalisés pour recevoir davantage de soins

spécialisés en psychiatrie au moment de la consultation de

référence ou de la consultation de suivi dans les 30 jours

suivants, ils avaient tous été reconnus au départ, au test

HEARTSMAP, comme des patients ayant besoin d’une

consultation en psychiatrie au SU au moment de la consulta-

tion initiale.

Conclusion: Le test HEARTSMAP s’est révélé un instrument

d’évaluation très fiable ainsi qu’un outil sûr et efficace de

prise en charge dans les applications prospectives.

Keywords: mental health, psychosocial, pediatrics, youth,

pediatric emergency

INTRODUCTION

More than 15% of North American adolescents
experience mental health concerns1,2; however, youth
struggle to access and receive care because of prolonged
wait times and lack of communication between care
providers.3 As a result, pediatric emergency depart-
ments (PEDs) face increasing numbers of youth
presenting with mental health concerns.4-6 Across
North America, mental health-related presentations are
the fastest growing segment of PED visits, accounting
for 3.4% of emergency department (ED) visits in the
United States7-10 and increasing to 3%–7% per year
since 2002 in Canada.6,11

Assessments of these youth in PEDs are challenging
and often conducted by a variety of clinicians (students,
residents, pediatricians, and specialists), resulting in
significant practice variation in assessment, mental
health service referrals, and disposition.12 Furthermore,
unfamiliarity with multifactorial components affecting
risk acuity may lead clinicians to over-rely on emer-
gency psychiatric consultation, prolonging the length of
stay (LOS) in an already strained ED.11

The American Academy of Pediatrics identified a need
for clinical screening tools to better detect mental illness
in the ED.5 To address this, Cappelli et al.13 developed
“HEADS-ED,” a tool in which clinicians rate the severity
of psychosocial concerns across seven sections to deter-
mine whether youth require immediate psychiatric
intervention or can be redirected to an on-site mental

health team. A three-point Likert scale is used for each
section and triggers psychiatric intervention for a cumu-
lative score of seven or more or if suicidality exceeds
a threshold score. Though a Psychiatric Times article
stated that HEADS-ED would incorporate resource
recommendations in the future,14 it currently does not
provide guidance as to the types or urgency of services
required and does not distinguish psychiatric from social
or behavioural needs.15 Therefore, the dichotomous
outcome of HEADS-ED does not provide sufficient
management support for EDs without an on-site mental
health team, in which ED physicians are solely respon-
sible for determining disposition and community
referrals.5

To overcome these limitations, we created HEART-
SMAP, an online platform providing the capacity to
embed a complex referral algorithm (Figure 1). There are
ten sections to help facilitate a full but efficient emergency
psychosocial assessment: Home, Education and activities,
Alcohol and drugs, Relationships and bullying, Thoughts
and anxiety, Safety, sexual health, Mood and behaviour,
Abuse, and Professionals and resources. Sample questions
and free-form textboxes for notes are provided for each
section. Sections are scored from 0 to 3: 0 for no con-
cerns; and 1, 2, or 3 for mild, moderate, or severe con-
cerns, respectively. HEARTSMAP differs in structure
from HEADS-ED in that it has two additional sections,
Sexual health and Abuse, to help determine appropriate
adolescent health or social work needs. Furthermore,
HEARTSMAP distinguishes thought disorders from
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abnormal behaviour resulting from other mental health
issues (e.g., mood disorders), by separating the “Emo-
tions, behaviours, and thought disturbance” section of

HEADS-ED into “Thoughts and anxiety” and “Mood
and behaviour,” allowing clinicians to differentiate
between and grade the severity of these two psychiatric

Figure 1. HEARTSMAP recommendation logics
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symptoms separately. HEADS-ED has a “Discharge
resources” section to capture existing care plans, and
HEARTSMAP users must indicate whether other pro-
fessionals or services are currently in place for each section,
acknowledging that varying resources may be established
for different issues. Scores from each HEARTSMAP
section map to at least one of five domains: 1) social,
2) function, 3) youth health, 4) psychiatry, and 5) abuse.
Management recommendations based on scoring patterns
and cumulative domain scores, as well as an indication of
services already in place, capture both the severity and
urgency of need. In addition, HEARTSMAP guides
management, distinguishing between psychiatric and other
psychosocial needs including crisis response teams, social
work, youth health specialists, substance abuse services,
and detoxification programs or redirection to already
established care providers.

The goal of this study was to evaluate: 1) the
psychometric properties of HEARTSMAP; and 2) the
impact of a pilot implementation of HEARTSMAP on
patient outcomes and system flow.

METHODS

Objectives and outcome measures

Our primary objective was to first evaluate the inter-
rater reliability and predictive validity of the HEART-
SMAP tool. For predictive validity, we looked at an
acute psychiatric consultation in the PED for con-
sideration of hospitalization, as PED disposition is the
predominant clinical decision made in this context.
Psychiatric hospitalization within 30 days of the PED
index visit (including the index visit) was the primary
outcome measure for reliability and predictive validity,
although analyses were conducted for all other levels
and types of management recommendations triggered
by HEARTSMAP. A psychiatric hospitalization was
defined as an admission of a patient to the psychiatric
ward or under the psychiatrist on a medical ward.
Following validation of HEARTSMAP, we performed
a pilot implementation. Our objectives related to
implementation were to measure the impact of
HEARTSMAP on 1) patient outcomes; 2) proportion
receiving psychiatric consultation in the PED; 3) the
LOS (defined as the time between subject arrival and
disposition) for PED mental health-related visits; and
4) access to community mental health services following
the PED presentation.

Setting

The study was conducted at British Columbia Children’s
Hospital (BCCH) in Vancouver, the only tertiary PED
in British Columbia, Canada. BCCH receives >40,000
visits annually, of which approximately 1,000 are related
to mental health. Our PED is primarily staffed by Royal
College–certified pediatric emergency medicine (PEM)
subspecialists with nurse practitioner (NP) support. At
BCCH, admission to the psychiatric ward requires an
emergency psychiatric consultation, and if obtained, the
final disposition (admission v. discharge) is determined
by the psychiatrist. The time period for the retrospective
validation study was between 1 October to 30 November
2013, and 1 February to 31 March 2014. The
prospective implementation study occurred between
14 October to 19 December 2014, and 1 February to
31 March 2015. These time periods coincided with local
peak volumes of mental health-related visits and were
chosen to capture the highest number of cases while
minimizing research assistant coverage.

Participants

To measure the psychometric properties of HEART-
SMAP and to evaluate the impact of HEARTSMAP
on the PED flow and system utilization, data were
collected from two populations: a retrospective and
prospective cohort.
Our retrospective cohort consisted of a random sam-

ple of mental health-related PED visits of patients aged
<17 years. Using an administrative database containing
records of all BCCH PED visits, mental health-related
presentations were identified from chief complaints and
discharge diagnoses. Inclusion criteria included terms
such as depression, anxiety, suicidal ideation, self-harm,
substance abuse, mood, eating, behavioural, and psy-
chotic disorders or their permutations in either the chief
complaint or discharge diagnosis. Only cases containing
complete psychosocial assessments (for which
HEARTSMAP could be applied) were included.
Exclusion criteria included patients who were medically
unstable for a full PED psychosocial assessment (e.g.,
severe intoxication or psychosis). Health records with
mental health-related chief complaints or discharge
diagnoses were identified. Using a random number
generator, records were assigned a subject number and
then were sorted chronologically. Charts were retrieved
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in chronologic order until the sample size was met. Data
were obtained from 104 medical records that met the
inclusion criteria.

Our prospective cohort included youth aged <17
years who were identified by the triage nurse as pre-
senting to the BCCH PED for a mental health-related
complaint and placed in the mental health assessment
room. These usually included youth with chief com-
plaints including depression, anxiety, suicidal ideation,
self-harm, substance abuse, mood, eating, behavioural,
psychotic disorders, or their permutations. Exclusion
criteria included patients who were medically unstable
for a full psychosocial assessment and unaccompanied
patients from whom consent could not be obtained.
Individual clinicians including PED physicians, clinical
trainees, and NPs prospectively evaluated enrolled
subjects using HEARTSMAP.

The University of British Columbia Children’s and
Women’s Health Centre of British Columbia Research
Ethics Board granted approval. A waiver of consent was
obtained for retrospective subjects. Written informed
consent was received from a parent/legal guardian for
prospective subjects.

Study protocol

Study members reviewed health records pre-
implementation for eligible subjects and collected the
following variables: 1) demographic information
(age, gender, and triage acuity, as well as the first three
characters of their residential postal code linked to
neighbourhood average total household income as a
proxy measure of socioeconomic status); 2) clinical
information relevant to the HEARTSMAP sections; and
3) measures of PED flow, utilization, disposition, and
return visit information. Data were entered into a stan-
dardized online form using Research Electronic Data
Capture (REDCap) software to create a clinical vignette.
REDCap is a secure web-based application designed to
support data capture in clinical research studies.16 Clin-
ician evaluators including two emergency physicians, an
NP, and a registered nurse independently applied
HEARTSMAP to all retrospective cases. All evaluators
had access only to clinical vignettes and were blinded to
management decisions and outcomes. Data analysis per-
taining to inter-rater consistency and predictive validity
were assessed before piloting the tool in the PED.

As part of the pilot implementation of HEART-
SMAP, all PEM clinicians including retrospective chart

evaluators underwent orientation to the tool consisting
of in-person training over two academic half days.
Those who were not in attendance were provided
access to online materials and video recordings.17

In-person training included familiarizing clinicians
with the tool itself, demonstrating its use, and then
having clinicians apply the tool to case examples. Once
the clinicians accurately demonstrated their compe-
tency by accurately scoring each section for three online
cases, they were given access to the clinical tool.
During the pilot implementation period, clinicians

on shift were encouraged to use the HEARTSMAP to
conduct their initial assessment. Research assistants
were present to remind physicians of the tool and
facilitated its use by providing clinicians with an iPad
to complete their assessment. Research assistants
also approached patients with mental health-related
complaints and obtained consent to collect the same
data as the retrospective cohort with the addition of the
subjects’ HEARTSMAP scores, triggered recommen-
dations, and access to community services to address
mental health problems. While recommendations
for the tool could be accessed by the treating PED
clinician, the final management and disposition
decisions were left to the discretion of that clinician.
Clinicians involved in the retrospective review did not
contribute to prospective cases.

Analytic approach

Cohen’s kappa (κ) statistic was used to measure inter-
rater agreement between the clinicians’ evaluations of
the retrospective cases. Specifically, we assessed the
agreement of the HEARTSMAP-triggered recommen-
dations relating to service referrals, namely social (social
worker), youth health (adolescent medicine), and psy-
chiatry. For psychiatry, we evaluated agreement for each
level of resources offered: 1) ED psychiatry consultation;
2) outpatient crisis response team referral; and 3) less
acute community mental health team referrals.
The predictive validity for the tool, reported as sensi-

tivity and specificity in identifying subjects requiring a
psychiatric admission or a PED return visit, was evaluated
for both retrospective and prospective cohorts. Psychia-
tric hospitalization could occur only if an emergency
psychiatric assessment was obtained in the PED.
Hypothesizing a κ value of 0.7, with a 95% con-

fidence interval (CI) spanning 0.2 (± 0.1), the sample
size required for the inter-user agreement was 80 cases.
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We evaluated the impact of implementing
HEARTSMAP on PED flow, utilization, and patient
outcomes by comparing our retrospective to our pro-
spective cohort. The retrospective (pre-implementa-
tion) cohort served as the control group.

We used descriptive statistics to summarize results of
other outcomes. Continuous variables (e.g., LOS) are
presented as medians and inter-quartile range and age
as mean and CIs. Binary or categorical variables
including psychiatry consultation (yes or no), disposi-
tion outcomes, and return visits are presented as
proportions with 95% CIs.

We used the Mann-Whitney U test to compare the
LOS and wait time for the subjects between study periods,
as these were non-normally distributed. Patient outcomes
were compared using the chi-square test. All statistical
tests were conducted using IBM SPSS Statistics (v. 23).

RESULTS

One hundred forty-six randomly selected patient charts
were reviewed, and 104 subjects met the inclusion
criteria for the retrospective validation phase. During
the pilot implementation of HEARTSMAP, we
approached 83 patients, of whom 70 subjects consented.

Demographic information for the study subjects is
presented in Table 1. The mean age, sex, and triage
acuity were comparable between both cohorts. The
triage acuity distribution for the whole PED during
both periods remained consistent.

In the retrospective cohort, we found substantial
agreement between pediatric emergency physician
reviewers regarding triggering recommendations for acute
psychiatric consultation (κ=0.7), as well as moderate
agreement for outpatient crisis response team referrals
(κ=0.4) and Child and Youth Mental Health team for
non-urgent psychiatric referrals (κ=0.4) (Table 2).
HEARTSMAP had a sensitivity of 76.2% (95% CI: 62.8–
89.5%) for predicting admission or ED return visit and a
specificity of 64.8% (95% CI 54.6–75.1%).
During the pilot implementation of HEARTSMAP,

we approached 83 patients, of whom 70 consented, but
only 62 had HEARTSMAP applied. Failure to utilize
HEARTSMAP in 8/70 subjects reflects that clinicians
had not universally adopted HEARTSMAP as their
standard clinical assessment approach, despite ongoing
pilot implementation and evaluation activities. Among
subjects for whom HEARTSMAP was applied, the tool
recommended acute psychiatric consultation in 46 (74%)
patients. As clinicians were able to decide final man-
agement and disposition regardless of the recommen-
dations based on HEARTSMAP, 39 (63%) subjects
received psychiatric consultations, and 13 (21%) were
admitted by the psychiatry team at their index visit.
In addition, 8 (13%) subjects returned to the PED
within 30 days of their index visit, of whom four

Table 1. Study population demographic and visit characteristics

Retrospective
cohort N=104

Prospective
cohort N=70

Age, mean (95% CI), years 13.5 (13.0, 14.0) 12.9 (12.0, 13.5)
Sex, n (%), male 36 (34.6) 20 (28.6)
Acuity*, n (%)
CTAS 1 0 (0) 0 (0)
CTAS 2 29 (27.9) 22 (31.4)
CTAS 3 74 (71.2) 48 (68.6)
CTAS 4 1 (1) 0 (0)
CTAS 5 0 (0) 0 (0)

Income, n (%)
<$30,000 0 (0) 0 (0)
$30,000-60,000 25 (26.3) 20 (28.6)
>$60,000 70 (73.7) 50 (71.4)

CTAS=Canadian Triage and Acuity Scale.
*CTAS is a tool used in Canadian emergency departments to triage patients into
five categories based on the acuity and severity of presenting symptoms. CTAS
Level 1= resuscitation; Level 2= emergent; Level 3= urgent; Level 4= less urgent
(semi-urgent); Level 5= non-urgent.

Table 2. Retrospective intra- and inter-professional tool

reliability regarding consultation of services

Recommendations Evaluator group (comparisons) κ value

Psychiatric consultation PED physician PED physician 0.69
PED physicians NP 0.59
PED physicians RN 0.46

Crisis response team PED physician PED physician 0.41
PED physicians NP 0.52
PED physicians RN 0.21

Child and youth mental PED physician PED physician 0.42
health team PED physicians NP 0.45

PED physicians RN 0.33

Youth health PED physician PED physician 0.44
PED physicians NP 0.47
PED physicians RN 0.30

Social work PED physician PED physician 0.53
PED physicians NP 0.56
PED physicians RN 0.69

NP= nurse practitioner; PED= pediatric emergency department; RN= registered nurse
(bedside nurse).
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were subsequently admitted for psychiatric management.
In total, 17 subjects were admitted (either at their index
presentation or within 30 days of it). All 17 (100%)
admitted subjects had received a HEARTSMAP assess-
ment indicating a recommendation for urgent psychiatry
consultation at their index PED visit. Patient outcomes,
disposition, and measures of flow are reported in
Table 3. Of note, the ED clinician did not consult
psychiatry on one subject despite the HEARTSMAP
recommendation, and this subject returned twice and
was admitted on the third presentation.

The median LOS among discharged youth with mental
health complaints increased slightly from 288.0 to 297.0
minutes (p=0.89) in the pre- to post-implementation
periods. For admitted patients, the median LOS increased
from 311.0 to 413.0 minutes (p=0.05). In contrast, the
median LOS for the whole PED population remained
constant at 160.0 minutes through both periods.

There were eight subjects who consented to the
study for whom HEARTSMAP was not applied. Of
these eight, one chose to leave the PED before being
seen by a physician. Four patients received psychiatry
consultation, and three of these patients were admitted
at their index presentation. One patient returned to the
ED within 30 days of the initial presentation and was
subsequently admitted for further psychiatric manage-
ment. Flow measures were similar to the cohort that
had received HEARTSMAP.

At the two-week follow-up, all patients who had
HEARTSMAP-triggered recommendations for further
community services had accessed those resources. Table 4
shows the types of resources accessed following the ED visit,
showing a wide range of types and level of acuity of services.

DISCUSSION

HEARTSMAP is a new reliable youth mental health
assessment and management tool for PED clinicians

Table 3. Measures of ED flow and patient disposition for patients with mental health complaints evaluated using HEARTSMAP

Retrospective cohort
N= 104

Prospective cohort
N=62 P-values

HEARTSMAP triggered psychiatry consultation in PED N/A 46 (74.1%) N/A
Received a psychiatry consultation in the PED, n (% [95% CI]) 65 (68.4% [58.1%, 77.6%]) 39 (62.9% [49.7%, 74.8%]) 0.47
Admitted, n (% [95% CI]) 26 (27.4% [18.7%, 37.5%]) 13 (21.0% [11.7%, 33.2%]) 0.36
Returned to the ED within 30 days, n (% [95% CI]) 13 (13.7% [7.5%, 22.3%]) 8 (12.9% [5.7%, 23.9%]) 0.89
Admitted within 30 days of index visit N/A 17† (27.4%)
LOS, median (IQR), minutes
Overall 290.0 (217.0, 378.0) 320.0 (229.3, 413.8) 0.45
Among admitted subjects 311.0 (268.3, 442.0) 413.0 (359.0, 476.0) 0.05
Among subjects discharged from
the PED

288.0 (211.0, 367.0) 297.0 (208.0, 377.0) 0.89

Among subjects requiring
psychiatry consultation

290.0 (259.0, 409.0) 375.0 (303.0, 451.5) 0.03*

Among subjects not requiring
psychiatry consultation

228.0 (164.0, 292.3) 205.0 (153.5, 305.0) 0.37

WT to see a physician, median (IQR), minutes 77.5 (46.3, 116.0) 59.0 (37.0, 100.0) 0.14

CI= confidence interval; ED= emergency department; IQR= inter-quartile range; LOS: length of stay; PED= pediatric emergency department; WT=wait time.
*Statistically significant
†Total hospitalization within 30 days of index visit including those at index visit

Table 4. Community resources accessed by patients enrolled

in the pilot HEARTSMAP implementation study

Service N

Social Work 4
Primary Care Provider 4
Private Psychiatrist 9
Private counselor 1
Private psychologist 3
School counselor 1
Substance service/detox 2
Youth clinic 1
Psychiatry 17
Non-urgent community mental health services 30
Urgent community mental health resources 19
None 0
Other* 14

*Includes parental counselling, family counselling, and family preservation services

HEARTSMAP: A psychosocial tool for youth in crisis

CJEM � JCMU 932019;21(1)

https://doi.org/10.1017/cem.2018.1 Published online by Cambridge University Press

https://doi.org/10.1017/cem.2018.1


and was highly sensitive for identifying youth requiring
psychiatric admission in our prospective cohort. We
found a strong inter-rater agreement of 0.69 among
physicians with regards to psychiatric consultation. This
demonstrates the reliability of HEARTSMAP for
triggering a psychiatric assessment in the ED that is
helpful for standardizing a mental health assessment in
settings in which providers may have varying levels of
training and mental health expertise. The impact of the
tool on ED flow was mixed, with a slight increase in
median LOS for youth requiring psychiatric consulta-
tion and admission.

The inter-rater agreement of HEARTSMAP was
similar to that reported by Capelli et al. for HEADS-ED,
who found an agreement of 0.79 between crisis inter-
vention workers and research assistants in their initial
validation study.13 In their most recent work comparing
assessments between crisis intervention workers and
PED physicians, interclass correlation coefficients for
sections pertaining to psychiatric issues and dispositions
were slightly lower (Emotions and Behaviour: 0.208,
Suicidality: 0.529, and Discharge and Resources:
0.292).18 In that study, the authors used prospectively
enrolled subjects, but our validation phase used extracted
clinical vignettes. Despite these methodological differ-
ences, clinical vignettes have been found to provide
similar results to the use of standardized patients and
were comparable to those of real clinical cases.19,20

In our prospective study, 100% of the patients who
were ultimately admitted for further psychiatric care
were identified by HEARTSMAP as requiring ED
acute psychiatric consultation, although the reviewers
were not blinded to the triggered recommendations.
We were not able to capture how frequently
HEARTSMAP might have impacted the decision-
making of PED clinicians. It is possible that the
recommendations triggered by the use of the tool
altered the PED clinician’s management of the patient.
This might have potentially led to the consultation of
psychiatry in the ED for some patients who might
otherwise have been discharged or conversely led to
outpatient referrals for patients whom a clinician might
otherwise have requested an acute psychiatric con-
sultation. In either case, our results suggest that the
implementation of HEARTSMAP resulted in safe
recommendations. HEARTSMAP recommended an
ED psychiatric consultation rather than outpatient
assessment and care for all patients who were admitted
for psychiatric treatment. No patient for whom

HEARTSMAP recommended discharge to community
services returned or were redirected to the ED within
30 days of their index visit and admitted to hospital.
With regard to patient follow-up, 100% of subjects

subsequently connected with mental health resources
within 30 days of their PED visit during the prospective
cohort study period. However, in conjunction with the
ED implementation of HEARTSMAP, an emergency
outpatient follow-up service was created for families
with unmet mental health needs (the “LINK” clinic)
that was incorporated as an option within the outpatient
HEARTSMAP tool recommendations. The success in
outpatient follow-up, therefore, likely reflects the
combined effects of the tool-based recommendations
and this rapid-access resource. Previous studies of
mental health follow-up from the PED reported sig-
nificantly lower rates: a study by Sobolewski et al.21

found a 66% follow-up rate for those referred to mental
health services after PED discharges; and Bridge and
colleagues22 described a 43% mental health follow-up
rate among youth discharged from the ED after self-
harm. Given the success of our subjects connecting with
resources after their PED visit, similar initiatives may
benefit other centres with low rates of patient con-
nectivity to community mental health resources.
While we attempted to evaluate the impact of

HEARTSMAP on PED flow and resource utilization,
the pilot implementation sample size was relatively small
and did not allow many observed trends to reach sta-
tistical significance. We observed a significantly longer
post-implementation LOS among patients requiring
psychiatry consultation or hospitalization despite similar
proportions of patients receiving psychiatry consultation
in the control group (68.4% [95% CI 58.1–77.6%] and
61.4% [49.0–72.8%], respectively). It is possible that use
of the HEARTSMAP tool contributed to this observed
increase in LOS. However, as the tool makes recom-
mendations only after all sections are completed, any
additional LOS from the use of the tool would apply
equally to patients with a HEARTSMAP recommen-
dation of discharge with an outpatient referral. Many
external factors affect LOS for those requiring admission
or consultation, including bed availability and psychiatry
work load, and our findings are likely multifactorial.

LIMITATIONS

Limitations include a small prospective sample size,
which was associated with our small effect size on
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measures of ED flow, thus preventing us from drawing
definitive conclusions regarding the impact of
HEARTSMAP on secondary outcomes because of a
lack of power. Unaccompanied youth and those in the
care of the ministry could not consent to the study, and
patients who were too medically unstable for a full
psychosocial assessment (e.g., severe intoxication and
psychosis) were excluded. These two populations may
represent a vulnerable group at increased risk for
hospitalization for whom we could not evaluate the
impact of HEARTSMAP. The study was conducted at
a single PED staffed with PEM subspecialists, thus
limiting the generalizability of findings to other
ED settings. Finally, comparisons between our retro-
spective and prospective cohorts with regard to
measures of flow must take into consideration the
environmental and time-constraint differences between
the use of the tool in research (non-clinical) and clinical
environments.

While HEARTSMAP shows promise in identifying
patients requiring acute psychiatric evaluation and
admission, it is not intended to predict which youth will
experience suicide completion or attempt following a
PED visit. Overall, low rates of suicide among
adolescents (0.0049% annually across North America)
make it difficult to identify sensitive predictive risk
factors, and previous attempts have only contributed
a small additional predictive value above random
chance.23-25 Large multi-centre studies would be
required to examine the relationship between PED
assessment for suicide risk and completed suicide as
an outcome.

CONCLUSION

HEARTSMAP is a new standardized PED mental
health tool that facilitates psychosocial assessments and
provides risk-based and resource-specific management
strategies, differentiating among psychiatric, social, and
behavioural needs. The tool demonstrated strong
inter-rater reliability between PED clinicians and was
associated with high rates of outpatient resource
connectivity. Future studies are needed to validate these
findings further and to substantiate flow and utilization
effects across a range of ED settings.
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