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Abstract

Objectives We used quality improvement methods to implement a care bundle for children presenting to a pediatric emer-
gency department (ED) with mental health concerns. A bundle novelty was that it included an option for assessment in a
partnered clinic, not in the ED, to families of children assessed as having no medical or safety concerns. The primary aim
of this study was to establish successful implementation of the bundle prior to studying its impact.

Methods The bundle included the Ask Suicide-Screening Questions to standardize risk assessment at triage, the HEADS-
ED (Home, Education, Activities/Peers, Drug/Alcohol, Suicidality, Emotions/Behavior, Discharge Resources) tool for brief,
scored mental health assessments, and offering an urgent appointment within 96 h for low-risk children as an alternative
to ED-based assessment or as a follow-up option for patients assessed in the ED. We developed aims, driver diagrams, and
outcome measures for each bundle element. Each element was introduced with small tests of change using iterative plan-
do-study-act cycles. Run charts were used to determine successful completion of aims.

Results Rules for special cause were met through detection of shifts in performance 5 months after bundle implementa-
tion for the Ask Suicide-Screening Questions and HEADS-ED. These bundle elements were consistently used with >80%
of eligible patients, representing aim achievement. During the 6 months of providing urgent appointments, 89.3% of 159
referred families received an appointment within 96 h.

Conclusions Using quality improvement methods, we were able to successfully ensure reliable implementation of a new
care bundle for pediatric patients presenting to the ED with mental health concerns and allow eligible low-risk patients to
receive full assessments in a partnered clinic instead of the ED.

Keywords Quality improvement - Mental health - Pediatrics - Emergency department
Résumé

Objectifs Nous avons utilisé des méthodes d'amélioration de la qualité pour mettre en ceuvre un ensemble de soins (bundle)
pour les enfants qui se présentent a un service d'urgence pédiatrique avec des problémes de santé mentale. Une nouveauté
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de ce bundle était qu'il comprenait une option d'évaluation dans une clinique partenaire, et non au service des urgences, pour
les familles d'enfants évalués comme n'ayant aucun probléeme médical ou de sécurité. L'objectif premier de cette étude était
d'assurer la réussite de la mise en ceuvre du bundle avant d'en étudier l'impact.

Méthodes Le bundle comprenait le questionnaire Ask Suicide-Screening Questions pour normaliser I'évaluation du risque
au triage, 'outil HEADS-ED (Home, Education, Activities/Peers, Drug/Alcohol, Suicidality, Emotions/Behavior, Discharge
Resources) pour des évaluations breves et notées de la santé mentale, et 1'offre d'un rendez-vous urgent dans les 96 heures pour
les enfants a faible risque comme alternative a I'évaluation a I'urgence ou comme option de suivi pour les patients évalués
a l'urgence. Nous avons élaboré des objectifs, des diagrammes de pilotage et des mesures de résultats pour chaque élément
du bundle. Chaque élément a été introduit avec de petits tests de changement en utilisant des cycles itératifs planifier-faire-
étudier-agir. Des diagrammes de progression ont été utilisés pour déterminer la réussite des objectifs.

Résultats Les regles relatives a la cause spéciale ont été respectées grace a la détection de changements dans les perfor-
mances 5 mois apres la mise en ceuvre de bundle pour les questions de dépistage du suicide et HEADS-ED. Ces bundles ont
été systématiquement utilisés avec plus de 80 % des patients éligibles, ce qui représente un objectif atteint. Au cours des six
mois pendant lesquels des rendez-vous urgents ont été proposés, 89,3 % des 159 familles référées ont obtenu un rendez-vous
dans les 96 heures.

Conclusions En utilisant des méthodes d'amélioration de la qualité, nous avons réussi a assurer une mise en ceuvre fiable
d'un nouveau bundle de soin pour les patients pédiatriques se présentant aux urgences avec des problemes de santé mentale
et a permettre aux patients a faible risque éligibles de recevoir des évaluations complétes dans une clinique partenaire plutot

qu'aux urgences.

Mots clés Amélioration de la qualité - Santé mentale - Pédiatrie - Service des urgences

Clinician’s Capsule

What is known about the topic?

Validated pediatric-specific tools to guide care of
patients with mental health emergencies are underu-
tilized.

What did this study ask?

Can a care bundle with pediatric-specific mental
health tools and a referral from triage option be reli-
ably implemented?

What did this study find?

Care bundle elements were implemented with high
fidelity, and eligible low-risk patients were assessed
in a partnered clinic outside the emergency depart-
ment.

Why does this study matter to clinicians?
It presents an innovative model for pediatric mental
health emergencies and the use of quality improve-
ment methods to support implementation.

Introduction

Children often access the emergency department (ED) for
mental health concerns [1, 2]. During the visit, risks are
identified, concerns assessed, and disposition decided.
Despite the best efforts of healthcare providers, care is

often inefficient, inaccessible, and not patient-centered [3].
While some EDs use pediatric-specific mental health tools
to guide care, this practice is not widespread [1, 4-6]. Local
feedback from patients and parents in Alberta suggested the
need to refine mental health care to improve care efficiency,
timeliness, and access to mental health providers in the ED
and following discharge [7]. We designed a prospective
implementation study of a mental health care bundle to
improve suicide risk screening at triage, to standardized
needs assessment, to provide timely follow-up visits, and to
offer an option for low-risk patients to choose a scheduled
appointment over remaining in the ED. For the bundle to
improve patient care, ED flow, and outcomes, all bundle
elements needed to be reliably implemented. Therefore,
embedded in the study, was a quality improvement (QI)
initiative to test and fully implement each bundle element.

The project aims were that within 6 months of bundle
introduction, 80% of eligible patients would receive suicide
risk screening, 80% would receive a needs assessment score,
and 100% of eligible discharged patients would be offered a
follow-up appointment within 96 h.

Methods

Context

The initiative took place from February to October 2021
in the Stollery Children’s Hospital, a tertiary care pediatric

ED in Edmonton, Alberta, Canada with ~50,000 annual
pediatric visits including ~2300 annual visits for mental
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health. Prior to the initiative, mental health visits began with
an assessment by a triage nurse who would classify urgency
into one of five acuity levels using the Canadian Triage and
Acuity Scale (CTAS) score; however, score determination
lacked standardized, validated questions to identify suicide
risk [8]. Following triage, children were assessed by an ED
mental health nurse who would provide a summary to the ED
physician, who would decide on the need for a psychiatrist
consultation and determine disposition. During this process,
a standardized tool was not used to guide assessments and
narrative summaries did not consistently assist physician
decision-making. Most discharge instructions required
families to organize their child’s follow-up care.

Intervention

The care bundle (Fig. 1) was developed with patient and
parent partners. It includes three elements that have a strong
evidence base and reflect recommendations from the Ameri-
can Academy of Pediatrics (AAP) and American College
of Emergency Physicians [1]. Elements were introduced
sequentially in 2-week intervals to allow the project team to
give each change appropriate attention and give staff time
to adapt. Impact on patient outcomes will be evaluated once
patient-reported follow-up data have been collected (study
registration # NCT04292379) [9].

Triage
Stable Patient
Presenting with
a Mental Health
Concern

Complete Ask Suicide-
Screening Questions

Registration

Ask Suicide-
Screening
Questions Positive
or Requires
Medical Clearance

Suicide risk assessment at triage

Nurses utilized the Ask Suicide-Screening Questions at
triage with children > 8 years presenting with one of the
following chief complaints [10, 11]: anxiety, depression/
suicidal, deliberate self-harm, hallucinations/delusions,
homicidal behavior, ingestion, pediatric disruptive behav-
ior, situational crisis, or violent behavior. The tool is highly
sensitive for detecting immediate suicide risk in this age
group [12—14]. If a child answered ‘yes’ to at least one of
four questions about suicidality, a fifth question was asked
about acuity.

Children were admitted to the ED if they answered ‘yes’
to any question or were unable/refused to answer. Families
of patients who answered ‘no’ to the first four questions
(negative screen), and did not have other medical or safety
concerns, were met by an ED mental health nurse to discuss
whether they would prefer to schedule an urgent appoint-
ment in a mental health clinic in lieu of waiting to be seen
in the ED. This approach ensured that low-acuity patients
would have an expedited path to assessment and avoid a
lengthy ED wait.

Focused mental health assessments

We introduced the HEADS-ED tool for use by ED mental
health nurses who assessed patients prior to ED physicians.

EDBedL
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Fig.1 Bundle overview
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The tool facilitated focused assessments with patients and
guided nurse/physician decision-making for psychiatrist
consultation and discharge planning [2]. The tool has excel-
lent inter-rater agreement [16] and was originally developed
to aid physician assessment [15, 16].

The tool has seven domains for assessment: Home, Edu-
cation, Activities/Peers, Drug/Alcohol, Suicidality, Emo-
tions and Behavior, Discharge Resources. Nurses assigned
a score to each domain to indicate an impairment/action
level: 0 (no/minimal functional impairment; no action
needed), 1 (moderate functional impairment; needs action
but not immediate), or 2 (severe functional impairment;
needs immediate action) [17]. Total scores > 8 (reflecting
moderate-to-severe impairments across several domains) or
a suicidality domain score of 2 (at-risk for immediate harm)
were used to identify children potentially in need of psy-
chiatry consultation. ED physicians could consult psychiatry
regardless of score if deemed clinically important. Children
with lower scores were deemed suitable for ED discharge
with an urgent appointment offered to those without a mental
health provider.

Urgent appointments

We introduced an urgent appointment within 96 h that was
booked prior to the family leaving the ED. For low-risk

Pre-Implementation Activities

Driver Diagrams/Aims
and Training

_

» Development of
Driver Diagrams and

children whose families chose an appointment over an ED
visit, the appointment occurred at a mental health clinic
located within the children’s hospital. For children dis-
charged from the ED with an appointment, it occurred at the
hospital-based clinic or one of two community-based clinics.
Partnerships with community-based clinics were created to
provide appointments and additional funding was obtained
to support the hospital-based clinic.

The appointment was modeled after the Choice and
Partnership Approach to care, a shared decision-making
framework that focuses on prioritizing the needs and
preferences of children and their caregivers [18]. Per
the framework, mental health providers generated a case
formulation with the child/caregiver and concluded the
appointment with a joint decision on what resources/ser-
vices best matched needs and goals [19].

Implementing and supporting practices

We created clinical workflows for each bundle element.
Healthcare providers received element-specific training
by a nurse educator and/or QI nurse. The QI nurse also
used change management strategies, based on the Prosci
ADKAR® model [20], including providing just-in-time,
one-on-one support, and group communications (emails,

Post Implementation Activities

Ask Suicide-Screening Questions Plan-Do-Study-Act Cycles Began 02/01

—

Aims with clinical
and operational
leads from
emergency medicine
and nursing, child
and adolescent
mental health
services

* Staff training on the
Ask Suicide-
Screening Questions,
HEADS-ED and
Choice and
Partnership
Approach including
training lead by
leaders in the
tools/approaches,
attending team
huddles, meetings,
splash pages

06/2020- 01/2021

Fig.2 Implementation Activities and PDSA Cycles

* Ongoing education including

attendance at huddles, daily
check in with triage nurses
Reminders on triage
computers/moved tool in
Electronic Medical Record to
make it more visible

Posters emailed to staff along
with a weekly updates and
reminders

Targeted education on
specific groups of
children/youth being missed
on the Ask Suicide-Screening
Questions

Individual follow up on
missed Ask Suicide-
Screening Questions and
thank yous for completed
ones, agile scrum, greater
leadership presence at triage,
and privacy tape placed
around triage

02/2021

HEADS-ED Plan-Do-Study-Act Cycles Began 02/16

* Ongoing reminders to
complete the HEADS-ED
Individual follow-up on staff
not completing the HEADS-
ED
Additional education on how
to score, discussing score
with physician, and using
score to guide discharge
planning
New staff required to
complete the HEADS-ED
training
* Development of Frequently
Asked Questions for pediatric
emergency physicians

03/2021

04/2021

Urgent Follow-up Appointment Plan-Do-Study-
Act Cycles Began 04/05

Meeting with leaders on the Choice and Partnership
Approach/additional training opportunities provided
Documents/workflows/resources shared with all sites

Mandatory training on who to book for an urgent follow-up appointment
and how

Decision tree on who to book an urgent follow-up appointment for
communicated in several different ways: posters, emails, verbal
communication, follow up with individual staff and updated frequently
Regular review of survey feedback received from caregivers and
therapists on the urgent follow-up appointment and follow up on
feedback received

Monthly meetings with front line staff to discuss the Choice and
Partnership Approach

Updating/clarifying case formulation to increase ease of use

05/2021 06/2021
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Table 1 Overview of the aims and measures used in the evaluation

Aim

Measure

Ask Suicide-Screening Questions
Aim 1
80% of children 8 years and older presenting with mental health
concerns will receive the Ask Suicide-Screening Questions

at triage per an accreditation standard for suicide screening in
Canadian EDs [23]
Aim 2
100% of children who screen Ask Suicide-Screening Questions

negative will be offered a booked, urgent appointment within 96 h
of the ED visit

HEADS-ED
Aim 1
80% of children admitted to the ED with mental health concerns
will have a score generated on the HEADS-ED
Aim 2
100% of children eligible for an urgent appointment will be offered
an appointment within 96 h

Urgent Follow-Up Appointment
Aim 1
100% of mental health providers will complete a Case Formulation
during the urgent appointment
Aim 2
100% of children/families who indicate they would like ongoing

treatment will be referred by the therapist at the conclusion of the
urgent follow-up appointment

Percentage of eligible children were screened with the Ask Suicide-
Screening Questions at triage (primary outcome)

Percentage of eligible children who were offered an urgent appointment
within 96 h of the ED visit (primary outcome)

Number of children who declined an urgent appointment (balancing
measure)

Number of children who did not attend their urgent appointment (bal-
ancing measure)

Number of redirected back to ED during their urgent appointment
(balancing measure)

Percentage of children who had a HEADS-ED score generated (primary
outcome)

Percentage of eligible children who were offered an urgent appointment
within 96 h of the ED visit (primary outcome)

Number of children who did not attend their urgent appointment (bal-
ancing measure)

Number of children redirected back to the ED during their urgent
appointment (balancing measure)

Percentage of urgent appointments that include a completed Case For-
mulation (primary outcome measure)

Number of referrals for clinic therapist appointment at the end of an
urgent appointment (primary outcome measure)

posters, huddles) (Fig. 2). We developed aims (Table 1)
and key driver diagrams for each bundle element [21]. We
conducted a value stream mapping exercise to verify the
bundle’s potential to increase efficiency, despite addition
of new tools, by supporting more focused assessments and
standardizing flow. Feedback was collected from health-
care providers to inform necessary modifications.

Plan-do-study-act cycles

We tested bundle implementation using iterative plan-do-
study-act cycles. Initial tests of change were small (e.g.
testing a change with one provider, one patient, or during
one ED shift) to learn quickly if a component could be
used as planned or required adjustments. Tests of change
became larger in scale as learning accrued from previous
cycles [22].

&)\ Springer g{:@ CAEP | ACMU

Measures and data collection

Outcome measures are identified in Table 1 alongside each
aim. For measures related to Ask Suicide-Screening Ques-
tions and HEADS-ED, an aim of 80% of all patients with an
eligible chief complaint was selected to allow for cases in
which the use of the tools would not be possible (e.g. refusal,
intoxication, developmental age < 8 years). Clinical data
were collected from the patient’s electronic medical records.

Analysis

We used weekly run charts to determine if change was result-
ing in improvement. Run charts were developed according to
established standards [22], and chosen over statistical pro-
cess control P-charts because we preferred a simple tool that
uses a median as the center line (an advantage for mitigating
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the effect of outliers), could detect a specific special cause
(shift), and did not require special software so it could be
maintained by ED staff. Since none of the bundle elements
were used prior to implementation, we did not analyze pre-
implementation data. The baseline median represented the
initial use of the tools upon introduction and was established
using the first ten data points. Non-random signals of change
were identified by a shift (>6 consecutive points above/
below the median) [22]. Other outcome data were analyzed
using descriptive statistics.

Ethical considerations

The plan-do-act cycles undertaken for this initiative were
deemed QI per the University of Alberta’s Guidelines for
Differentiating among Research, Program Evaluation and
Quality Improvement [24]. REB approval was obtained for
the implementation study.

Results
Suicide risk assessments at triage

Tests of change with individual providers began February
1, 2021 with full use of the Ask Suicide-Screening Ques-
tions beginning April 2021. A shift occurred in September
2021 with tool use occurring with 93% of eligible patients
(Fig. 3). From April to October 2021, 80.3% of 1251 total
mental health presentations were screened with tool. Among
patients who screened negative, 20 (61.0%) of 36 families
were offered an urgent appointment, with 95.0% of appoint-
ments scheduled within 96 h. Two families (9.0%) offered
appointments declined and remained in the ED for an assess-
ment. The opportunity to offer an urgent appointment was

Fig.3 The percentage of
patients who were screened

with the Ask Suicide-Screening 100%
Questions at triage
95%
90%
Median 77%
85%

missed with 14 families (39.0%). The median time to an
appointment was 11.3 h. (IQR 13.4-23.3 h.). All families
attended their appointment, and no patients were redirected
to the ED with safety concerns.

Focused mental health assessments

Small tests of change began in February 2021 with full
HEADS-ED use beginning April 2021. A shift was noted
in August 2021 with scores generated for 87% of patients
(Fig. 4). From April to October 2021, 80.8% of 795 patients
had scores generated on the HEADS-ED with 39.9% of
642 having a HEADS-ED score > 8 (n=152) or suicidality
score of 2 (n=104). Of these, 52.3% of the 256 received a
psychiatric consultation and 47.7% received a comprehen-
sive assessment from the nurse. Of the 386 patients with a
HEADS-ED score <7 and suicidality score of 0 or 1, 21.0%
received a psychiatric consultation.

Urgent appointments were offered to all (100%) 159
patients at ED discharge who did not already have a men-
tal health provider. Of these appointments, 89.3% were
booked within 96 h of the ED visit. Reasons for appoint-
ments outside of the target timeframe were family choice
(n=3) and holiday between ED visit and next appointment
(n=9); reasons were unclear for five appointments. Of the
159 appointments, 8.2% were not attended (no-show), 6.9%
were canceled, and 1.9% were redirected back to the ED dur-
ing their appointment due to newly emerged safety concerns
(suicidal ideation with plan, unable to safety plan, agitation).

Urgent appointments
Tests of change began April 2021. Case formulations were

completed for 98.5% of 132 eligible appointments, with 2
not completed due to lack of child/caregiver engagement. At

Percentage of Patients Receiving the Ask Suicide-Sreening Questions

at Triage
Median93%

T Desired
Direction

80% A IA \

75% "‘\J

70%
65%

\3\‘1
Daily reminders
Individualfollow-up

Positive feedback
Posterreminders attriage

60% Posters sent weekly to staff
Reminders for groups of patients frequently missed

Education provided to staff
on the benefits of using the

55% Laminated cards provided with prompts/questions tool

50%

8-Apr-21 8-May-21  8-Jun-21 8-Jul-21 8-Aug-21  8-Sep-21  8-Oct-21
e Median Goal
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Fig.4 The percentage of
patients during the initiative

who had a HEADS-ED score 100%
generated after their mental )
health assessment 90% Median
81%
80%
70%
60%

Percentage of Patients Receiving a HEADS-ED Score

Median

P o )

/] iy

Desired
Direction

1:1 follow up
Daily reminderstostaffon
shift /Positive feedback

" Follow-up onreasons why patients werenot scored
50% Target education on groups missed

Mandatory education onthe

Postersand laminated cards with questions/ prompts provided HEADS-ED
40%
30-Mar-21  30-Apr-21  31-May-21 30-Jun-21 31-Jul-21 31-Aug-21 30-Sep-21
= Median Goal

appointment conclusion, 76 families expressed an interest in
ongoing treatment, and all were referred.

Discussion
Interpretation

In this initiative, we used a novel approach of embedding QI
methods in an implementation study to support the introduc-
tion of changes. Aims were met in the implementation of
two ED-based tools, the Ask Suicide-Screening Questions
and HEADS-ED. We did not achieve our aim to offer urgent
appointments to all eligible low-risk patients at triage, but
met our aim of offering appointments to all eligible patients
at ED discharge, with almost all occurring within the 96-h
target.

Previous studies

To our knowledge there are no published ED clinical path-
ways that combine standardized risk screening at triage
with a preference-based choice for care if immediate risks
are not identified. The Ask Suicide-Screening Questions
has been successfully used in other EDs [25-27], but our
use to introduce care choices to families is unique. Offer-
ing select adult medical patients a clinic visit instead of
remaining in the ED has been described as safe and effec-
tive [28, 29]. The use of HEADS-ED to guide assessments
and decision-making has also been studied in other EDs
[16, 30, 31]. We introduced it to also support interpro-
fessional communication between ED physicians, mental
health nurses, and psychiatrists. Finally, our provision
of urgent appointments allowed families to be directly
connected to mental health services. Current practices
in discharge of pediatric mental health patients have not

€\ Springer g{l@ CAEP | ACMU

been published. A study of academic EDs in the United
States showed that 72% reported making appointments
for patients to support discharge planning, but it was not
reported how often this approach was used [32]. Modeling
our urgent appointment after the Choice and Partnership
Approach [18] was also unique. To date, appointments
using a ‘choice approach’ have only occurred within men-
tal health care settings [33]. Our use of this approach after
the ED visit removed the burden on families to arrange
care and ensured access to services.

Strengths and limitations

A key strength of this initiative was the novel use of QI to
augment an implementation study. Meaningful assessment
of implementation outcomes requires that the interven-
tion be successfully adopted. Typically, implementation
study interventions are fully designed prior to introduc-
tion, whereas QI begins with small tests of change with an
intervention modified as learning accrues [34]. While our
bundle elements were predetermined, each element was
introduced with small tests of change. We believe imple-
menting with plan-do-study-act cycles increased accept-
ability to staff and ensured sufficient adoption, while ana-
lyzing run charts ensured progress toward aims.

Our initiative was limited by logistical challenges.
Not all eligible patients were offered a choice for care
following triage. One potential reason for this may have
been the infrequency of negative Ask Suicide-Screening
Questions screens. As only 7% of patients (1-2 per week)
screened negative, some triage nurses may have forgotten
to use the option. In addition, the COVID-19 pandemic
presented staffing challenges with a higher than usual
proportion of casual staff present during implementation.
As casual staff may be less aware of current initiatives,
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this may have lowered use of bundle elements. Finally,
we cannot comment on bundle impact on patient-reported
outcomes as this project was not designed to measure
bundle effectiveness.

Clinical implications

During bundle design, reducing long ED waits was a parent
partner priority. It was important to our team that urgent
appointments were offered to low-risk families from tri-
age as an alternative to remaining in the ED so families
could choose what they believed to be in their child’s best
interest. While this option was not utilized as frequently as
anticipated, there were no adverse events associated with
this aspect of the bundle, and we believe that its availability
enhances family-centered care and may help alleviate ED
crowding.

Research and Ql implications

Bundle impact on patient-reported outcomes will be
addressed in the ongoing prospective implementation study
[9]. There are very few published reports on patient/fam-
ily experiences with ED mental health visits and outcomes
following discharge; this will be an area of immense impor-
tance in planning future improvement initiatives.

Using QI methods was an effective strategy to ensure reli-
able implementation of the bundle. Frequent interactions
with staff, follow-up on pathway use, and ongoing education
supported early success. Additionally, the use of run charts
throughout implementation allowed our team to adjust strat-
egies when initial approaches were not resulting in reaching
our implementation aims.

Conclusions

Using a multi-disciplinary approach supported by QI meth-
ods, we ensured that a mental health bundle to improve
screening, risk assessment, and follow-up was reliably deliv-
ered to patients presenting to the ED with mental health
concerns. Pediatric-specific mental health assessment tools
can be used to assess risk and offer an alternative to full ED
evaluation to appropriate low-risk patients.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s43678-023-00476-4.
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