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Abstract
Background Discharge communication is essential to convey information regarding the care provided and 
follow-up plans after a visit to a hospital emergency department (ED), but it can be lacking for visits for pediatric 
mental health crises. Our objective was to co-design and conduct usability testing of new discharge communication 
interventions to improve pediatric mental health discharge communication.

Methods The study was conducted in two phases using experience-based co-design (EBCD). In phase 1 (Sep 
2021 to Jan 2022), five meetings were conducted with a team of six parents and two clinicians to co-design new 
ED discharge communication interventions for pediatric mental health care. Thematic analysis was used to identify 
patterns in team discussions and participant feedback related to discharge communication improvement and the 
Capability, Opportunity, Motivation, Behavior (COM-B) model was used to identify strategies to support the delivery of 
the new interventions. After meeting five, team members completed the Public and Patient Engagement Evaluation 
Tool (PPEET) to evaluate the co-design experience. In phase 2 (Apr to Jul 2022), intervention usability and satisfaction 
were evaluated by a new group of parents, youth aged 16–24 years, ED physicians, and nurses (n = 2 of each). 
Thematic analysis was used to identify usability issues and a validated 5-point Likert survey was used to evaluate user 
satisfaction. Evaluation results were used by the co-design team to finalize the interventions and delivery strategies.

Results Two discharge communication interventions were created: a brochure for families and clinicians to 
use during the ED visit, and a text-messaging system for families after the visit. There was high satisfaction with 
engagement in phase 1 (overall mean PPEET score, 4.5/5). In phase 2, user satisfaction was high (mean clinician score, 
4.4/5; mean caregiver/youth score, 4.1/5) with both interventions. Usability feedback included in the final intervention 
versions included instructions on intervention use and ensuring the text-messaging system activates within 12–24 h 
of discharge.
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Background
Emergency department (ED) health care providers have 
an integral role in mental health assessment, acute men-
tal health care, and referral to specialized services [1–3]. 
There is, however, considerable variation across these 
clinical practices owing to a lack of policy and guidelines 
to standardize practices [4]. This includes most EDs not 
requiring the use of pediatric-specific tools to guide men-
tal health assessments or having patient-centred proce-
dures in place for care and referral practices [5–7]. This 
clinical context can result in ED health care providers 
feeling inadequately trained, unprepared, and uncom-
fortable in providing mental health care [2, 8].

Most children and adolescents who visit the ED for a 
mental health crisis will be discharged home [4, 9, 10], 
making discharge communication a critical component 
of the ED visit [10, 11]. Before leaving the ED, pediat-
ric patients and their parents/caregivers should under-
stand findings from mental health assessments, the ED 
care provided, and know if follow-up recommendations 
include the need (and reason) for specialized services. 
Parents/caregivers have also reported wanting infor-
mation on how to help their child deal with the next 
crisis and how to support themselves [8]. Past research 
has indicated, however, that 32–48% of families do not 
receive any discharge instructions [4], and if instructions 
are provided, they are often briefly explained with crucial 
details missing [12], and may not be well understood by 
patients or parents/caregivers [8, 11].

Despite the significant role that parents/caregivers, 
pediatric patients, and health care providers play in the 
discharge communication process, they have not been 

involved in developing discharge interventions [12]. The 
involvement of children/adolescents and parents/care-
givers in the development of discharge inventions for 
mental health care could improve access to treatment 
and services after the ED visit and increase the quality 
and appropriateness of discharge interventions provided 
in the ED [13, 14]. Patient engagement is a term used to 
describe a meaningful and active partnership between 
clinicians, researchers, and patients when conducting 
research, setting priorities, and translating study find-
ings [15]. The term ‘patient’ typically includes people 
with health conditions, their caregivers, and/or family 
members [16]. In recent years, there is a growing consen-
sus about the vital role of engaging patients in research 
[17]. Research suggests that patient engagement can 
help to improve the efficiency, effectiveness, and quality 
of health care services [13]. To date, most engagement 
initiatives have been limited to engaging either patients 
and parents/caregivers, or health care providers, rather 
than both [18]. To overcome this oversight in traditional 
patient engagement methods, experience-based co-
design (EBCD) is being utilized [18].

EBCD is a qualitative framework, which can be used 
to evaluate and improve health care services through 
direct patient engagement [19]. The framework sup-
ports patients and clinicians collaborating to co-design 
health care improvement initiatives [20], and consists of 
6 stages: (1) project set-up and observations, (2) engage 
staff and gather experiences, (3) engage patients/care-
givers and gather experiences, (4) joint co-design event, 
(5) design and implement solutions, and (6) celebration 
event and review service improvements [21, 22]. At this 

Conclusions The interventions produced by this co-design initiative have the potential to address gaps in current 
discharge practices. Future testing is required to evaluate the impact on patients, caregivers, and health care system 
use after the ED visit.

Plain English summary
Discharge communication is an important component of an emergency department (ED) visit for a mental health 
crisis as most children who visit the ED for mental health care are discharged home. To date, patients and their 
caregivers have not been involved in developing discharge communication interventions for this type of care. 
Our aim was to involve patients and caregivers to improve the communication provided to children and their 
caregivers during ED visits for mental health crises. We established a design team made up of six parents and two 
clinicians to design two new discharge communication interventions: a brochure for families and clinicians to use 
together during the ED visit, and a text-messaging system to support families after the visit. We tested how useable 
these interventions were with four other ED health care providers, two parents, and two youth. These participants 
reported high user satisfaction with the brochure, and usability feedback was used by the design team to improve 
the final versions of the two interventions. At the end of the project, the design team reported high satisfaction 
with their engagement experiences with the project. The interventions created by the team have the potential to 
address knowns gaps in current discharge practices, but future testing is required to evaluate the impact of these 
interventions on patients, caregivers, and health care system use after the ED visit.
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time, the EBCD framework has been largely used in med-
ical settings; there are limited published studies using 
EBCD in mental health care settings [19].

The aim of this study was to co-design new discharge 
communication interventions using the EBCD frame-
work and test the usability of these interventions to 
improve pediatric mental health discharge communica-
tion in the ED.

Methods
Design
The study was mixed-method in design and conducted in 
two phases [12]. In phase 1, a team of parents/caregivers 
and ED health care providers co-designed the discharge 
communication interventions. This phase was based on 
the EBCD framework to ensure the quality and appro-
priateness of the interventions [13, 14, 23]. In phase 2, a 
group of youth aged 16–24 years, parents/caregivers, and 
ED health care providers evaluated the usability of the 
interventions with feedback used by the co-design team 
to finalize them.

The study was based out of the Stollery Children’s 
Hospital ED in Edmonton, Alberta, Canada, which has 
approximately 1800 annual visits by children aged 5–16 
years for mental health concerns. The study was approved 
by the University of Alberta Research Ethics Board. The 
Guidance for Reporting Involvement of Patients and the 
Public—GRIPP2 checklist was used to report the findings 
of this co-design study (see Additional file 1) [24].

Participants
Recruitment for both phases involved purposeful sam-
pling to include participants with the experiences and 
expertise necessary for the study [25]. All participants 
provided informed consent. The time and lived experi-
ences of parents/caregivers and youth were recognized 
by providing them with gift cards of their choice (phase 
1 participants: $50 CAD per meeting; phase 2 partici-
pants: $25 CAD). Table 1 presents the demographics for 
individuals involved in both phases. In phase 1, demo-
graphics were collected from participants using the Pub-
lic and Patient Engagement Evaluation Tool (PPEET), 
a tool developed to assess the quality and impact of 

Table 1 Characteristics of phase 1 and phase 2 participants, n (%)
Characteristic Phase 1 (n = 8) Phase 2 (n = 8)
Gender
 Male 2 (25.0) 2 (25.0)
 Female 6 (75.0) 6 (75.0)
Age, years
 16–24 1 (12.5) 2 (25.0)
 25–35 2 (25.0)
 36–45 4 (50.0)
 46–55 3 (37.5) 2 (25.0)
 56–65 2 (25.0)
Perspective brought to the project
 Family member/caregiver 6 (75.0) 2 (25.0)
 Youth 2 (25.0)
 Health care provider 2 (25.0) 4 (50.0)
Group membership
 Visible minority 1 (12.5) 3 (37.5)
 LGBTQ community 1 (12.5)
 Person with disabilities
 Indigenous peoples of Canada
 Recent immigrant to Canada
 Not a member of one these groups 6 (75.0) 5 (62.5)
Education
 High school diploma 1 (25.0)
 Some post-secondary training (college, university, technical) 1 (12.5)
 Completed college 2 (25.0) 1 (25.0)
 Completed university 1 (12.5) 1 (25.0)
 Post-graduate profession or graduate degree 4 (50.0) 5 (25.0)
Worked for pay in a health care profession
 Yes 4 (50.0)
 No 4 (50.0)
LGBTQ: Lesbian, Gay, Bisexual, Transgender, Queer
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engagement activities [26, 27]. In phase 2, demographics 
were collected as part of the user satisfaction survey [28].

In phase 1, the target size of the team was ~ 7 partici-
pants, in keeping with other mental health intervention 
co-design studies [29–31]. We recruited 6 parent/care-
giver participants with lived experience in pediatric ED 
mental health visits through the Stollery Patient and 
Family-Centered Care Team, and two ED health care pro-
viders (one nurse, one physician) with experience in pro-
viding care for pediatric mental health concerns through 
a staff listserv email and staff meetings. We wanted to 
recruit one or two adolescents/youth with lived experi-
ence, but none expressed interest in participation.

The target sample size for phase 2 was ~ 8 participants 
per usability testing round [32–34]. While other usability 
studies have reported that three to four participants are 
adequate to find 80% of design usability problems [35], 
we wanted to include adolescents/youth, parents/care-
givers, and health care providers in testing. We recruited 
participants for one round of testing. Although multi-
ple testing rounds can be used to improve intervention 
usability, we only needed to conduct one round given the 
nominal usability issues that were identified. Usability 
participants were two youth and two parents/caregiv-
ers, all with lived experience, who were recruited through 
emails sent to the Stollery Youth Advisory Council and 
posters in the ED waiting room. ED health care providers 
were two physicians and two mental health nurses who 
did not participate in phase 1, but expressed interest in 
the study.

Phase 1 methods
We developed the discharge communication interven-
tions over five, virtually held, co-design team meetings. 
Each meeting lasted approximately 60 to 90  minutes. 
Meetings were co-led by two research team members 
with input from the patient and family-centred care coor-
dinator from the hospital (author JFA). Meetings were 
recorded to facilitate data analysis and recordings were 
utilized to create a log that included attendance, length 
of meetings, discussion related to intervention design 
and discharge communication features (touchpoints, 
improvement targets, etc.), and the presence of deci-
sional conflicts.

Figure  1 outlines the EBCD process including key 
actions and decision points for the team. Team mem-
bers used lived experiences (touchpoints) to identify 
discharge communication improvement targets, and the 
APEASE criteria—affordability, practicability, effective-
ness, acceptability, side-effects/safety, and equality—to 
prioritize targets [36]. For the top two ranked targets, the 
design team identified who needed to be involved in each 
target, and what behaviors/activities needed to be done 
and when (and how often). Alongside the APEASE crite-
ria, the team used the Capability, Opportunity, Motiva-
tion, Behavior (COM-B) model to identify what needed 
to change (capability, motivation, and/or behavior) for 
the target behaviors/activities to occur [36–38] in the 
Stollery Children’s Hospital ED. The COM-B model out-
lines that behaviors/activities occur when a person has 
the capability and opportunity to engage in the behavior, 

Fig. 1 Stages of experience-based co-design incorporated in phase 1
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and is motivated to do it. The team discussed whether 
there was a need for change for each COM-B component 
and reached a final decision after a consensus vote. Based 
on this work, prototypes for two discharge communica-
tion interventions were developed, and behavior change 
techniques were identified to support intervention use in 
clinical practice.

Parents/caregivers evaluated their co-design team 
experiences by completing the long-term engagement 
questionnaire from the PPEET [26, 27]. The question-
naire consists of 21 items on processes, outputs, and 
perceived impacts of engagement activities; 13 questions 
are scored on a 5-point Likert scale from 1 (strongly dis-
agree) to 5 (strongly agree), and 7 questions are open-
ended for comment on scaled items.

Phase 2 methods
Usability testing was conducted virtually and recorded 
to facilitate data analysis. Recordings were utilized to 
create a log that included the most common words 
used to describe the brochure and usability issues 
identified by participants. Individual participant ses-
sions took ~ 1-hour to complete and were co-led by two 
research team members (authors AZA and BW). Parent/
caregiver and youth participants completed the medi-
cal term recognition test (METER) [39] prior to usability 
testing to understand the health literacy of those evaluat-
ing the interventions.

Sessions were structured according to the think-aloud 
approach [40], whereby we asked participants to say 
aloud their thoughts, feelings, and observations as they 
first viewed the intervention. We also used an interview 
guide consisting of three open-ended questions (initial 
impressions, main purpose, usefulness, and/or timing of 
delivery), one scenario-based question (how the inter-
vention could be used), and asked participants to pick 
5–10 words from a list that they felt best described the 
intervention as they used it. The same approach was used 
with all participants, but the scenario-based question 
was tailored to each participant group (parent/caregiver, 
youth, health care provider). The session concluded with 
the participant completing a validated user satisfaction 
survey scoring questions on a 5-point Likert scale from 
1 (strongly disagree) to 5 (strongly agree) or 1 (very poor) 
to 5 (very good) [28]. Health care providers responded 
to 27 items related to appearance, content, usefulness, 
and delivery. Parents/caregivers and youth responded to 
15 items related to appearance, content, and usefulness. 
Results from usability testing sessions were presented to 
the co-design team for intervention refinement.

Data analysis
We used descriptive statistics to report co-design engage-
ment, participant demographics, and user satisfaction 

(SPSS, version 23). Meeting minutes collected during 
co-design meetings were reviewed and coded [41] by 
one research team member (author AZA) to identify 
themes within the data related to discharge commu-
nication improvement and/or the co-design process. 
Two research team members (authors AZA and BW) 
reviewed the coded data together and identified themes. 
The co-design process themes were used to interpret the 
PPEET ratings (e.g., instances of decisional conflicts were 
reviewed to better understand a low PPEET rating). We 
used the same analytic process [41] to code and themati-
cally group responses to the PPEET open-ended ques-
tions and to categorize usability issues identified during 
the testing sessions.

Results
Improvement targets for discharge communication
Three themes for lived experiences with discharge com-
munication were identified by the thematic analysis: (1) 
confusion about the process of triage and what to do after 
being discharged, (2) being in shock and forgetting infor-
mation that was discussed, and (3) not feeling engaged by 
health care providers in creating a discharge plan for their 
child. These targets were validated by parents/caregivers 
and health care provider team members. The co-design 
team used these experiences to set two improvement tar-
gets for discharge communication.

Target one was an interactive discussion between the 
physician or mental health team member and family 
before discharge. Its purpose was to ensure engagement 
when discussing the discharge plan. For this target to be 
achieved, the co-design team felt that health care provid-
ers needed to know the process for engaging families in 
a conversation about discharge (psychological capability), 
and see other health care providers engage with fami-
lies in a discharge conversation (social opportunities). 
The co-design team also felt that health care providers 
needed to have dedicated time and resources to engage 
families in a conversation about discharge (physical 
opportunities), and have established routines and habits 
for engaging families in the discharge process (automatic 
motivation). The team proposed a brochure-based inter-
vention for this target and identified behavior change 
techniques to support education, enablement, and envi-
ronmental restructuring, which were considered impor-
tant for the target to be achieved.

Target two was improved communication after the ED 
visit. For this target to be achieved, the team felt there 
needed to be a consistent and efficient system to com-
municate with families after the ED visit (physical oppor-
tunity), and established routines for communicating with 
families after the ED visit (automatic motivation). The 
team proposed a text message-based intervention for 
families after ED discharge that would facilitate support, 
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information, and/or guidance depending on the patient/
family’s needs. To enhance the uptake of this interven-
tion, the team identified the need for environmental 
restructuring and enablement, and proposed specific 
behavior change techniques to support intervention use 
(Table 2). Additional files provide a detailed overview of 
the process used by the co-design team to refine details 
for the two discharge communication targets (see Addi-
tional files 2 and 3). Final versions of the brochure and 
text message-based interventions are visually depicted in 
Fig. 2.

Co-design engagement evaluation
All co-design team members attended at least one of the 
five co-design meetings; the average number of attended 
meetings was three. Seven co-design team members (2 
health care providers, 5 parents) evaluated their expe-
riences using the PPEET. The results are presented in 
Table  3. The overall mean score was 4.5/5. The highest 
rated engagement experiences related to being able to 
express views freely, feeling heard, and understanding the 
objectives of the project. The lowest rated engagement 
experiences related to feeling informed about mental 
health care through this project, and the range of per-
spectives being represented. Meeting log notes indicated 
that clarification was needed regarding the discharge 
process at the ED (7 instances) and research process for 
the study (7 instances). Decisional conflicts occurred in 
6 instances, where all opinions could not be incorpo-
rated into intervention design due to practicality reasons 
(per APEASE criteria). Themes identified from open-
ended questions included participants feeling grate-
ful (opportunity to participate, provide valuable lived 
experience), learning from other perspectives, and feel-
ing heard. Team members felt that the co-design meet-
ings were conducted in a comfortable and collaborative 

environment; they suggested having more meeting times 
available and the opportunity to explore other areas of 
ED care improvement.

Intervention testing
The average participant METER score was 37.3/40 
(standard deviation, 4.2), indicating high health literacy 
among parent/caregiver and youth participants. All 
usability testing participants identified that the main 
purpose of the brochure was to help patients and fami-
lies collaborate on a plan with the care team and provide 
resources for after discharge. For the brochure, usability 
themes related to appearance, mental health resources, 
and instructions for use. The most common words used 
to describe the brochure were ‘helpful’, ‘useful’, and 
‘clear’. Participants reviewed a demonstration of the pro-
posed text message process as the intervention was not 
yet developed for use. All participants identified that 
sending a follow-up text with resources or further sup-
port would be a helpful, practical way to support fami-
lies after discharge. Participants did not select words to 
describe the text messaging system as it could not be 
used during testing. Themes for anticipated usability 
issues related to the text messaging system were timing 
and phrasing of the messages. Issues identified by par-
ticipants and changes made to the interventions are out-
lined in Table 4.

Participants rated their satisfaction with the bro-
chure, but not the text message intervention as it could 
not be used during testing. Parent/caregiver and youth 
user satisfaction scores for the brochure ranged from 3 
to 5 (mean score, 4.1). The lowest scores were related to 
appearance, while the highest scores were related to use-
fulness, understanding, and importance. Health care pro-
viders scores ranged from 2 to 5 (mean score, 4.4). Lowest 
scores related to storing the brochure for occasional use 

Table 2 An overview of the areas of focus to support behavior change, specific behavior change techniques to facilitate change, and 
the proposed interventions to help facilitate change
Area of focus COM-B component 

addressed by area of 
focus

Behavior change 
technique

Proposed discharge communication intervention

Target behavior 1: Interactive discussion between the physician or mental health team member and family before discharge
Education
Enablement
Environmental restructuring

Psychological 
capability
Physical opportunity
Social opportunity
Automatic motivation

Add object to the 
environment

A brochure to be provided to families in the emergency department 
(ED).
Mode of delivery: face-to-face

Prompts/cues The brochure will contain prompts/cues to help families be engaged 
during discharge process.
ED care providers will be educated on how to use the prompts/cues 
to engage families during discharge process.

Target behavior 2: Improve communication after the ED visit
Enablement
Environmental restructuring

Physical opportunity
Automatic motivation

Add object to the 
environment

Set up a system through which automated text messages can be sent 
to families after their ED visit. The message will ask if families need 
further support or resources and connect them with such if needed.
Mode of delivery: virtual

COM-B: Capability, Opportunity, Motivation, Behavior
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only, and color aesthetics, while highest scores related to 
brochure understanding, usefulness, and content. Table 5 
presents the complete findings.

Discussion
Most children and adolescents who come to the ED for 
a mental health crisis will be discharged home. Dis-
charge interventions should summarize the diagnosis 
and care given in the ED, address patient questions, 
teach patients how to care for themselves after the visit, 
provide information for follow-up care, and may also 
involve care coordination before leaving the ED [11, 
42]. Interventions can be provided verbally or in writ-
ten or video-based form, or may involve follow-up calls 
by telephone after the ED visit [43, 44]. However, at this 
time, comprehensive discharge practices and under-
standable discharge instructions are lacking for patients 
and their parents/caregivers, with most discharge inter-
ventions being delivered as verbal instructions [11]. In 
this study, we addressed these clinical care issues by 
co-designing a brochure to provide written discharge 
instructions, and a text messaging system to follow up 

with families after discharge. These interventions can 
help improve mental health discharge communication 
practices in the ED and support patient and parent/
caregiver recall and understanding of follow-up plans 
[45, 46].

The importance of co-design
An important feature of this study was the co-design 
approach. Traditionally, patients and their parents/care-
givers have not been involved in creating new approaches 
to ED care. This is particularly the case with mental 
health care [47]. Given that high quality, effective men-
tal health discharge communication requires the involve-
ment of patients, parents/caregivers, and health care 
providers [48, 49], it was important for us to involve 
these individuals in intervention development and evalu-
ation. We were mindful of the need to avoid ‘tokenistic 
engagement’ (e.g., limited influence over defining con-
cerns or solutions) [50] and chose to follow the EBCD 
framework. EBCD is a best-practice approach to engag-
ing patients in mental health care quality improvement 
[51] to ensure meaningful engagement throughout the 

Fig. 2 Visual depictions of the two discharge communication interventions. (A) Brochure designed to guide engagement during ED visit and creation of 
discharge plan. (B) Text messaging system developed to support families with resources after discharge from ED
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study. This approach can also result in realistic interven-
tions that will be sustainable in clinical practice over time 
[52].

Benefits and challenges of using the EBCD framework
The EBCD framework guided us in comprehensively 
exploring the lived experiences of parents/caregivers 
through touchpoints and allowed all team members to 
collectively select target areas for improvement. Hav-
ing co-design meetings with both parents and clinicians 
present was extremely beneficial to study progress. There 
were multiple instances in which clinicians were able to 
provide feedback to identified changes in discharge com-
munication that parents were interested in. This helped 
parents/caregivers realize that some identified changes 
were not feasible or realistic and as such parents/care-
givers were able to focus on designing interventions 
that were realistic, and more likely to be implemented 
in EDs in the future. The co-design team reported high 
engagement satisfaction and expressed feeling heard and 
listened to, further highlighting the benefits of utilizing 

a framework designed to ensure meaningful engage-
ment. Low engagement ratings and suggested areas for 
improvement—more flexible meeting times, exploring 
other ED needs, incorporating more diverse perspec-
tives—are important areas for future projects conducted 
by our team and others. Some areas for improvement 
can be readily addressed in future projects such as open-
ing the focus of a project to any area of ED care, not just 
discharge communication; other areas such as schedule 
may continue to be a challenge. Despite our best efforts, 
all co-design team members were not able to attend all 
meetings due to scheduling conflicts.

Usability testing
Usability testing was another critical component of this 
study. Without this method, we may not have identified 
issues with acceptability, usability, or identified issues 
that can be used as part of an implementation strategy 
to support routine intervention use [53]. Conducting 
formal usability testing revealed that the interventions 
were helpful, clear, and useful to the desired population 

Table 3 Score (5-point scale) and response distribution of PPEET 
items
PPEET item Mean 

(SD)
I have a clear understating of the purpose of the discharge 
communication project.

4.7 
(0.5)

The supports I need to participate in the co-design meetings 
for the discharge communication project are available (e.g., 
internet access).

4.3 
(0.5)

I have enough information to be able to carry out my role. 4.3 
(0.5)

I am able to express my views freely. 4.9 
(0.3)

I feel that my views are heard. 4.9 
(0.3)

A wide range of views on discussion topics is shared. 4.3 
(0.7)

The individuals participating in the co-design team for the 
discharge communication project represent a broad range of 
perspectives.

4.0 
(0.8)

The discharge communication project is achieving its stated 
objectives.

4.6 
(0.5)

I am confident that the feedback provided during our co-
design meetings is taken into consideration.

4.6 
(0.5)

I think that the work of our co-design meetings makes a differ-
ence to the work of the discharge communication project.

4.6 
(0.5)

As a result of my participation in the co-design meetings for the 
discharge communication project, I am better informed about 
mental health care provided at the Stollery Emergency Depart-
ment (team members, discharge, and follow-up process).

4.0 
(0.5)

Overall, I am satisfied with this engagement initiative. 4.3 
(0.5)

This engagement initiative is a good use of my time. 4.6 
(0.5)

PPEET: Public and Patient Engagement Evaluation Tool; SD: standard deviation

Table 4 Summary of feedback provided during usability testing 
cycle
Brochure feature and feedback Impact on design
Aesthetics
Participants wanted the brochure to be 
in color, not black and white.

No changes made, as not 
feasible to print in color at 
emergency department 
(ED).

Resources
Provide options for walk-in resources for 
youth to access.

Added walk-in therapy 
session information in QR 
code links.

Include operating hours for mental 
health crisis team number.

Added information on hours 
of operation on brochure.

Instructions
Provide instructions (written/verbal) 
on which sections of brochure to fill 
out independently vs. with health care 
provider.

Added written instructions 
on brochure for sections 
to be filled out with health 
care provider.

Provide instructions on which parts of 
brochure to fill out after being seen by 
health care provider.

Added written instructions 
on brochure for sec-
tion to be filled out after 
being seen by health care 
provider.

Text messaging system feature and 
feedback

Impact on design

Timing
Send out text message 12–24 h after 
visit, and during daytime hours.

Text message will be sent 
out 12–24 h after
discharge from ED.

Phrasing
Participants expressed that the phrasing 
of the text message was misleading, 
as it implied new resources are being 
provided.

Text message phrasing was 
revised to make it clear that 
digital resources are being 
provided, if required.
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Table 5 Score and response distribution of satisfaction with the brochure
Parent/youth satisfaction Mean 

(SD)
At first glance the brochure attracted my attention. 3.0 (0.8)
The brochure held my attention. 3.3 (0.5)
The brochure is useful. 4.8 (0.5)
I like the illustrations on the brochure. 3.0 (1.4)
I believe what the brochure has to say. 3.8 (1.3)
I would recommend the brochure to a friend or relative to use if they presented to the emergency department for a mental health crisis. 4.5 (0.6)
The brochure is easy to understand. 4.5 (0.6)
What the brochure says is important. 4.5 (0.6)
The brochure reminds me of some things I would need to think about if I/ my child presented to the emergency department for a mental 
health crisis.

4.3 (1.0)

The brochure would give me some new things to think about if I/my child presented to the emergency department for a mental health 
crisis.

4.5 (0.6)

The brochure changes some of my thinking. 3.3 (0.5)
The brochure could change how I do things. 3.5 (0.6)
Overall, I recommend that emergency department care providers use this brochure in the emergency department with children/youth 
experiencing a mental health crisis and their families.

5.0 (0.0)

Overall, I am the right person to get this brochure from an emergency department care provider. 4.8 (0.5)
Overall, this brochure accomplishes its main purpose. 4.8 (0.5)
Health care provider satisfaction Mean 

(SD)
The brochure is designed to:
Reinforce information. 4.8 (0.5)
Provide new information. 4.3 (1.0)
Stimulate behavior change. 3.5 (1.9)
At first glance the brochure attracted my attention. 4.3 (0.5)
The brochure held my attention. 4.3 (0.5)
Overall appearance. 4.5 (0.6)
Quality of illustrations. 4.5 (0.6)
Use of color. 3.0 (0.0)
Type face (large enough, attractive, etc.). 4.8 (0.5)
Highlighting of major concepts. 4.8 (0.5)
The content of the brochure:
Up-to-date. 4.8 (0.5)
Scientifically accurate 4.7 (0.6)
Adequate scope for objective(s). 4.5 (0.6)
Overall organization. 4.5 (0.6)
Logical flow of ideas. 4.3 (1.0)
Needed background given to enable understanding. 4.0 (1.0)
Summary(ies) given when needed. 5.0 (0.0)
Fair presentation given (e.g., avoids sexism, ethnic bias, ageism, etc.) 5.0 (0.0)
The brochure is useful for its intended audience. 4.8 (0.5)
The brochure is believable. 4.5 (0.6)
The brochure is understandable. 4.8 (0.5)
The brochure requires little or no explanation. 4.0 (0.8)
Overall, I would recommend that emergency department care providers use this brochure with children/youth presenting with a mental 
health crisis and their families.

4.8 (0.5)

Overall, this brochure meets its objectives. 4.8 (0.5)
Brochure placement:
The brochure should be given to patients and families in the ED waiting room. 4.8 (0.5)
The brochure should be given to patients and families in the assessment room. 4.0 (1.4)
The brochure should be stored for occasional use. 2.0 (0.8)
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and was critical to identify important areas for improve-
ment in the designed interventions. The feedback from 
the usability testing helped us adapt the interventions to 
be more user-friendly and supportive by including more 
detailed instructions and further mental health resources.

We believe that the interventions developed in this 
study can support discharge communication for a men-
tal health visit. The brochure aims to guide the conversa-
tion between pediatric patients, parents/caregivers, and 
ED health care providers, and provides a place to docu-
ment, during their visit, important concerns and treat-
ment and follow-up plans. However, as the brochure 
has not yet been implemented in an ED setting, further 
evaluation will be needed to test the impact of the bro-
chure on patient and family outcomes and experiences, 
such as the comprehension and recall of discharge plans 
and satisfaction with care received. The text messaging 
intervention aims to support families in the post-crisis 
period. Questions or concerns that emerge after the ED 
visit, or the need to clarify discharge instructions, can 
also be addressed through this intervention. This inter-
vention is similar to Caring Contacts, a suicide preven-
tion approach that involves sending brief messages to 
patients after discharge to provide resource information 
and support [54, 55]. Because the text messaging system 
has yet to be developed, additional usability testing is 
required once the system is ready for use. Developing the 
text messaging system will involve making the texts more 
personalized if possible. Testing should include rating 
experiences with the System Usability Scale (SUS) and/or 
Severity Ranking Scale (SRS) to understand the usability 
of this technology [56]. The SUS has published cut-points 
for interpreting usability (acceptable, not acceptable) and 
the SRS serves to rate concerns with any features of the 
technology (none, cosmetic, minor, major, catastrophic). 
Future studies are also needed to test the impacts of both 
new interventions on patient and family outcomes and 
experiences (e.g., anxiety, stress, care satisfaction), as well 
as the impact on health care system use after the ED visit 
(e.g., follow-up visit rates, ED re-visits) to understand the 
potential value of these new interventions.

Understanding behavior change
Our use of an evidence-based, behavior change frame-
work in this study allowed us to address all aspects that 
affect change (motivation, capability, and opportunity) as 
well as establish, recognize, and describe the pathways or 
mechanisms underpinning the discharge communication 
interventions [36]. While we have yet to test the impact of 
the two new interventions, our approach to intervention 
development will allow us to test not only the effects of 
the discharge intervention on patient care and outcomes 
(intervention effectiveness), but also the effects of strat-
egies used to support intervention use (implementation 

strategy effectiveness) [57]. Hybrid effectiveness-imple-
mentation studies for pediatric care have been conducted 
in ED settings [58, 59], providing important information 
on both intervention impacts and how to optimize inter-
vention use.

Limitations
There are several limitations to this study. First, the tar-
gets for change and design of the discharge communi-
cation interventions were conceptualized from a small 
sample of parents and health care providers from one 
children’s hospital, which may limit applicability of study 
findings to other ED settings. Second, we were unable to 
recruit adolescents or youth to the co-design team, which 
would have allowed us to incorporate the patient per-
spective into intervention design. Third, although the co-
design process was collaborative, team members could 
not attend all meetings due to scheduling conflicts, which 
limited consistent involvement. Fourth, our project scope 
was limited to testing the co-design process and to test 
for usability – we were not aiming to study the impact 
of the discharge communication interventions on health 
outcomes.

Conclusions
The interventions produced by this study have the 
potential to address gaps in current discharge prac-
tices. Our study included several important frameworks 
and methods—EBCD, usability testing, and behavior 
change—to design and initially test two, novel discharge 
communication interventions. This approach resulted in 
the development of interventions that reflect the needs 
and preferences of health care users/deliverers. Future 
testing is required to evaluate the impact on patients, 
caregivers, and health care system after the ED visit.

Abbreviations
ED  Emergency Department
EBCD  Experience-based Co-design
GRIPP  Guidance for Reporting Involvement of Patients and the Public
APEASE  Affordability, Practicability, Effectiveness, Acceptability, Side-

effects/safety, and Equality
LGBTQ  Lesbian, Gay, Bisexual, Transgender, Queer
COM-B  Capability, Opportunity, Motivation, Behavior
PPEET  Public and Patient Engagement Evaluation Tool
METER  Medical Term Recognition Test
SD  Standard Deviation
SUS  System Usability Scale
SRS  Severity Ranking Scale

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s40900-024-00594-y.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

https://doi.org/10.1186/s40900-024-00594-y
https://doi.org/10.1186/s40900-024-00594-y


Page 11 of 12Ali et al. Research Involvement and Engagement           (2024) 10:64 

Acknowledgements
The authors thank all parents, youth, and health care providers who 
participated throughout the design and development process for their 
valuable time and input.

Author contributions
All authors contributed to conceptualization and defining methods for this 
study. Alongside BW and JFA, AZA assisted in participant recruitment. AZA 
was responsible for coordinating the study, data collection and analysis, and 
drafting the initial manuscript. ASN contributed to manuscript composition 
and edits at various stages of manuscript construction. Editorial contributions 
were provided by BW, JAC and JFA.

Funding
This study was funded by the Stollery Children’s Hospital Foundation through 
the Women and Children’s Health Research Institute.

Data availability
All data generated or analysed during this study are included in this published 
article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
Ethics approval for this study was obtained from the University of Alberta 
Research Ethics Board (Pro00102111).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Pediatrics, Faculty of Medicine and Dentistry, University 
of Alberta,  Edmonton Clinic Health Academy, 11405-87 Avenue, 
Edmonton, AB T6G 1C9, Canada
2School of Nursing, Dalhousie University, Halifax, NS, Canada
3Alberta Health Services, Edmonton, AB, Canada
4Women and Children’s Health Research Institute, Department of 
Pediatrics, Faculty of Medicine and Dentistry, University of Alberta, 
Edmonton, Canada

Received: 4 October 2023 / Accepted: 31 May 2024

References
1. Freedman S, Thull-Freedman J, Lightbody T, Prisnie K, Wright B, Coulombe 

A, et al. Introducing an innovative model of acute paediatric mental health 
and addictions care to paediatric emergency departments: a protocol for a 
multicentre prospective cohort study. BMJ Open Qual. 2020;9(4):e001106.

2. Dolan MA, Fein JA. Pediatric and adolescent mental health emergencies in 
the emergency medical services system. Pediatrics. 2011;127(5):e1356–66.

3. Emerson BL, Setzer E, Blake E, Siew L. Improving quality and efficiency in 
pediatric emergency department behavioral health care. Pediatr Qual Saf. 
2022;7:e530.

4. Cappelli M, Cloutier P, Newton AS, Fitzpatrick E, Ali S, Dong KA, et al. Evaluat-
ing mental health service use during and after emergency department visits 
in a multisite cohort of Canadian children and youth. CJEM. 2019;21:75–86.

5. U.S. Department of Health and Human Services, Health Resources and 
Services Administration, Maternal and Child Health Bureau. Critical crossroads 
pediatric mental health care in the emergency department: a care pathway 
resource toolkit. Rockville (MD): Department of Health and Human Services; 
2019 July. Contract No.: GS10F203AA HHSH250201600024G.

6. American Academy of Pediatrics, Committee on Pediatric Emergency 
Medicine. American College of Emergency Physicians, Pediatric Committee, 
Emergency Nurses Association. Joint policy statement—guidelines for care 
of children in the emergency department. J Emerg Nurs. 2013;39:116–31.

7. Leon SL, Cappelli M, Ali S, Craig W, Curran J, Gokiert R, et al. The current state 
of mental health services in Canada’s paediatric emergency departments. 
Paediatr Child Health. 2013;18(2):81–5.

8. Suen VYM, Fraser N, Allen A, Bercov M, Hair H, Scott S. Helping kids and youth 
in times of emotional crisis: phase 1 report. Edmonton (AB): addiction and 
Mental. Health Strategic Clinical Network & Emergency Clinical Network; 
2018 May.

9. Sheridan DC, Spiro DM, Fu R, Johnson KP, Sheridan JS, Oue AA, et al. Mental 
health utilization in a pediatric emergency department. Pediatr Emerg Care. 
2015;31(8):555–9.

10. Murphy AL, Curran J, Newton AS, Emberly D, McRae C, MacPhee S. A scoping 
review of emergency department discharge instructions for children and 
adolescents with mental disorders. Pediatr Emerg Care. 2018;34(10):711–22.

11. Hoek AE, Anker SCP, van Beeck EF, Burdorf A, Rood PPM, Haagsma JA. Patient 
discharge instructions in the emergency department and their effects on 
comprehension and recall of discharge instructions: a systematic review and 
meta-analysis. Ann Emerg Med. 2020;75(3):435–44.

12. Curran JA, Cassidy C, Bishop A, Wozney L, Plint AC, Ritchie K, et al. Codesign-
ing discharge communication interventions with healthcare providers, youth 
and parents for emergency practice settings: EDUCATE study protocol. BMJ 
Open. 2020;10(5):e038314.

13. Bombard Y, Baker GR, Orlando E, Fancott C, Bhatia P, Casalino S, et al. Engag-
ing patients to improve quality of care: a systematic review. Implement Sci. 
2018;13:98.

14. Vojtila L, Ashfaq I, Ampofo A, Dawson D, Selby P. Engaging a person with lived 
experience of mental illness in a collaborative care model feasibility study. 
Res Involv Engagem. 2021;7:5.

15. Crockett LK, Shimmin C, Wittmeier KDM, Sibley KM. Engaging patients and 
the public in health research: experiences, perceptions and training needs 
among Manitoba health researchers. Res Involv Engagem. 2019;5:28.

16. Manafo E, Petermann L, Mason-Lai P, Vandall-Walker V. Patient engagement 
in Canada: a scoping review of the ‘how’ and ‘what’ of patient engagement in 
health research. Health Res Policy Syst. 2018;16:5.

17. Domecq JP, Prutsky G, Elraiyah T, Wang Z, Nabhan M, Shippee N, et al. 
Patient engagement in research: a systematic review. BMC Health Serv Res. 
2014;14:89.

18. Fucile B, Bridge E, Duliban C, Law MP. Experience-based co-design: a method 
for patient and family engagement in system-level quality improvement. 
Patient Exp J. 2017;4(2):53–60.

19. Cooper K, Gillmore C, Hogg L. Experience-based co-design in an adult 
psychological therapies service. J Ment Health. 2016;25:36–40.

20. Kynoch K, Ramis M. Experience based co-design in acute healthcare services. 
JBI Database Syst Rev Implement Rep. 2019;17:3–9.

21. Bate P, Robert G. Bringing user experience to health care improvement: the 
concepts, methods, and practices of experience-based design. Radcliffe 
Publishing; 2007.

22. Point of Care Foundation. EBCD: Experience-based co-design toolkit. 2020. 
https://www.pointofcarefoundation.org.uk/resource/experience-based-co-
design-ebcd-toolkit/. Accessed 20 Feb 2022.

23. Blackwell RWN, Lowton K, Robert G, Grudzen C, Grocott P. Using experience-
based co-design with older patients, their families and staff to improve 
palliative care experiences in the emergency department: a reflective critique 
on the process and outcomes. Int J Nurs Stud. 2017;68:83–94.

24. Staniszewska S, Brett J, Simera I, Seers K, Mockford C, Goodlad S, et al. GRIPP2 
reporting checklists: tools to improve reporting of patient and public involve-
ment in research. BMJ. 2017;358:j3453.

25. Bradshaw C, Atkinson S, Doody O. Employing a qualitative description 
approach in health care research. Glob Qual Nurs Res. 2017;4:1–8.

26. McMaster University. Public and Patient Engagement Evaluation Tool. 2022. 
https://healthsci.mcmaster.ca/ppe/our-products/public-patient-engage-
ment-evaluation-tool. Accessed 12 May 2022.

27. Abelson J, Li K, Wilson G, Shields K, Schneider C, Boesveld S. Supporting qual-
ity public and patient engagement in health system organizations: develop-
ment and usability testing of the public and patient engagement evaluation 
tool. Health Expect. 2016;19:817–27.

28. Gibson PA, Ruby C, Craig MD. A health/patient education database for family 
practice. Bull Med Libr Assoc. 1991;79(4):357–69.

29. Hetrick SE, Robinson J, Burge E, Blandon R, Mobilio B, Rice SM, et al. Youth 
Codesign of a mobile phone app to facilitate self-monitoring and manage-
ment of mood symptoms in young people with major depression, suicidal 
ideation, and self-harm. JMIR Ment Health. 2018;5:e9.

https://www.pointofcarefoundation.org.uk/resource/experience-based-co-design-ebcd-toolkit/
https://www.pointofcarefoundation.org.uk/resource/experience-based-co-design-ebcd-toolkit/
https://healthsci.mcmaster.ca/ppe/our-products/public-patient-engagement-evaluation-tool
https://healthsci.mcmaster.ca/ppe/our-products/public-patient-engagement-evaluation-tool


Page 12 of 12Ali et al. Research Involvement and Engagement           (2024) 10:64 

30. Mathias K, Pillai P, Gaitonde R, Shelly K, Jain S. Co-production of a pictorial 
recovery tool for people with psycho-social disability informed by a participa-
tory action research approach-a qualitative study set in India. Health Promot 
Int. 2019;35(3):486–99.

31. Neill RD, Best P, Lloyd K, Williamson J, Allen J, Badham J, Tully MA. Engaging 
teachers and school leaders in participatory data analysis for the develop-
ment of a school-based mental health intervention. School Ment Health. 
2021;13(2):312–24.

32. Storm M, Fjellså HMH, Skjærpe JN, Myers AL, Bartels SJ, Fortuna KL. Usability 
testing of a mobile health application for self-management of serious mental 
illness in a Norwegian community mental health setting. Int J Environ Res 
Public Health. 2021;18(16):8667.

33. Fortuna KL, Lohman MC, Gill LE, Bruce ML, Bartels SJ. Adapting a psychosocial 
intervention for smartphone delivery to middle-aged and older adults with 
serious mental illness. Am J Geriatr Psychiatry. 2017;25:819–28.

34. Newton A, Bagnell A, Rosychuk R, Duguay J, Wozney L, Huguet A, et al. A 
mobile phone–based app for use during cognitive behavioral therapy for 
adolescents with anxiety (mindclimb): user-centered design and usability 
study. JMIR MHealth UHealth. 2020;8(12):e18439.

35. Nielsen J. Getting usability used. Springer; 1995. pp. 3–12.
36. Michie S, Atkins L, West R. The behaviour change wheel: a guide to designing 

interventions. 1st ed. Great Britain: Silverback Publishing; 2014.
37. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. 

The behavior change technique taxonomy (v1) of 93 hierarchically clustered 
techniques: building an international consensus for the reporting of behavior 
change interventions. Ann Behav Med. 2013;46:81–95.

38. Mangurian C, Niu GC, Schillinger D, Newcomer JW, Dilley J, Handley MA. 
Utilization of the behavior change wheel framework to develop a model to 
improve cardiometabolic screening for people with severe mental illness. 
Implement Sci. 2017;12:134.

39. Rawson KA, Gunstad J, Hughes J, Spitznagel MB, Potter V, Waechter D, et al. 
The METER: a brief, self-administered measure of health literacy. J Gen Intern 
Med. 2010;25:67–71.

40. Yu CH, Parsons JA, Hall S, Newton D, Jovicic A, Lottridge D, et al. User-cen-
tered design of a web-based self-management site for individuals with type 
2 diabetes – providing a sense of control and community. BMC Med Inf Decis 
Mak. 2014;14:60.

41. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101.

42. Samuels-Kalow MF, Stack AM, Porter SC. Effective discharge communication 
in the emergency department. Ann Emerg Med. 2012;60:152–59.

43. Chen A, Dinyarian C, Inglis F, Chiasson C, Cleverly K. Discharge interventions 
from inpatient child and adolescent mental health care: a scoping review. Eur 
Child Adolesc Psychiatry. 2022;31:857–78.

44. University JH, Armstrong Institute for Patient Safety and Quality. Improving 
the emergency department discharge process: environmental scan report. 
Rockville (MD): Agency for Healthcare Research and Quality; 2014 Oct. Rep 
No: 14(15)–0067.

45. Akinsola B, Cheng J, Zmitrovich A, Khan N, Jain S. Improving discharge 
instructions in a pediatric emergency department. Pediatr Emerg Care. 
2017;33:10–3.

46. Gutman CK, Cousins L, Gritton J, Klein EJ, Brown JC, Scannell J, et al. Profes-
sional interpreter use and discharge communication in the pediatric emer-
gency department. Acad Pediatr. 2018;18(8):935–43.

47. Curran JA, Gallant AJ, Zemek R, Newton AS, Jabbour M, Chorney J, et al. Dis-
charge communication practices in pediatric emergency care: a systematic 
review and narrative synthesis. Syst Rev. 2019;8:83.

48. Owens C, Farrand P, Darvill R, Emmens T, Hewis E, Aitken P. Involving service 
users in intervention design: a participatory approach to developing a text-
messaging intervention to reduce repetition of self-harm. Health Expect. 
2011;14(3):285–95.

49. Wozney L, Curran J, Archambault P, Cassidy C, Jabbour M, Mackay R, et al. 
Electronic discharge communication tools used in pediatric emergency 
departments: systematic review. JMIR Pediatr Parent. 2022;5(2):e36878.

50. Rose D, Fleischmann P, Tonkiss F, Campbell P, Wykes T. User and carer involve-
ment in change management in a mental health context: review of the lit-
erature. Report to the National coordinating centre for NHS Service Delivery 
and Organisation R & D (NCCSDO). Secretary of State for Health; 2003 Nov.

51. Hackett CL, Mulvale G, Miatello A. Co-designing for quality: creating a user-
driven tool to improve quality in youth mental health services. Health Expect. 
2018;21:1013–23.

52. Shen S, Doyle-Thomas KAR, Beesley L, Karmali A, Williams L, Tanel N, 
et al. How and why should we engage parents as co-researchers in 
health research? A scoping review of current practices. Health Expect. 
2017;20(4):543–54.

53. Kushniruk AW, Patel VL. Cognitive and usability engineering methods for the 
evaluation of clinical information systems. J Biomed Inf. 2004;37:56–76.

54. Holman S, Steinberg R, Sinyor M, Lane H, Starritt K, Kennedy SH, et al. Caring 
contacts to reduce psychiatric morbidity following hospitalization during 
the COVID-19 pandemic: a pilot randomized controlled trial. Can J Psychiatry. 
2023;68:152–62.

55. Motto JA. Suicide prevention for high-risk persons who refuse treatment. 
Suicide Life Threat Behav. 1976;6:223–30.

56. Nielsen J. Usability inspection methods. Wiley; 1994.
57. Michie S, Wood CE, Johnston M, Abraham C, Francis JJ, Hardeman W. Behav-

iour change techniques: the development and evaluation of a taxonomic 
method for reporting and describing behaviour change interventions (a suite 
of five studies involving consensus methods, randomised controlled trials 
and analysis of qualitative data). Health Technol Assess. 2015;19(99):1–188.

58. Knighton AJ, Wolfe D, Hunt A, Neeley A, Shrestha N, Hess S, et al. Improving 
head CT scan decisions for pediatric minor head trauma in general emer-
gency departments: a pragmatic implementation study. Ann Emerg Med. 
2022;80(4):332–43.

59. Mello MJ, Becker SJ, Bromberg J, Baird J, Zonfrillo MR, Spirito A. Implement-
ing alcohol misuse SBIRT in a national cohort of pediatric trauma centers—a 
type III hybrid effectiveness-implementation trial. Implement Sci. 2018;13:35.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Co-designing discharge communication interventions for mental health visits to the pediatric emergency department: a mixed-methods study
	Abstract
	Plain English summary
	Background
	Methods
	Design
	Participants
	Phase 1 methods
	Phase 2 methods
	Data analysis

	Results
	Improvement targets for discharge communication
	Co-design engagement evaluation
	Intervention testing

	Discussion
	The importance of co-design
	Benefits and challenges of using the EBCD framework
	Usability testing
	Understanding behavior change

	Limitations
	Conclusions
	References


