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Abstract

Background: Emergency departments (EDs) are complex and fast-paced clinical settings where adiagnosisismadein atime-,
information-, and resource-constrained context. Thus, it is predisposed to suboptimal diagnostic outcomes, leading to errors and
subsequent patient harm. Arriving at a timely and accurate diagnosis is an activity that occurs after an effective collaboration
between the patient or caregiver and the clinical team within the ED. Interventions such as novel sociotechnical solutions are
needed to mitigate errors and risks.

Objective: Thisstudy aimsto identify challenges that frontline ED health care providers and patients face in the ED diagnostic
process and involve them in co-designing technological interventions to enhance diagnostic excellence.

Methods: We will conduct separate sessions with ED health care providers and patients, respectively, to assess various design
ideas and use a participatory design (PD) approach for technological interventionsto improve ED diagnostic safety. In the sessions,
various intervention ideas will be presented to participants through storyboards. Based on apreliminary interview study with ED
patients and health care providers, we created intervention storyboards that illustrate different care contexts in which ED health
care providers or patients experience challenges and show how each intervention would address the specific challenge. By
facilitating participant group discussion, wewill reveal the overlap between the needs of the design research team observed during
fieldwork and the needs perceived by target users (ie, participants) in their own experience to gain their perspectives and assessment
on each idea. After the group discussions, participantswill rank theideas and co-design to improve our interventions. Data sources
will include audio and video recordings, design sketches, and ratings of intervention design ideas from PD sessions. The University
of Michigan Ingtitutional Review Board approved this study. This foundational work will help identify the needs and challenges
of key stakeholders in the ED diagnostic process and develop initial design ideas, specifically focusing on sociotechnological
ideas for patient-, health care provider—, and system-level interventions for improving patient safety in EDs.

Results. The recruitment of participants for ED health care providers and patients is complete. We are currently preparing for
PD sessions. The first results from design sessions with health care providers will be reported in fall 2024.

Conclusions: The study findings will provide unique insights for designing sociotechnological interventions to support ED
diagnostic processes. By inviting frontline health care providers and patients into the design process, we anticipate obtaining
unique insights into the ED diagnostic process and designing novel sociotechnical interventions to enhance patient saf ety. Based
on this study’s collected data and intervention ideas, we will develop prototypes of multilevel interventions that can be tested
and subsequently implemented for patients, health care providers, or hospitals as a system.
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Introduction

In emergency departments (EDs), diagnosing and managing
patients require highly complex processes involving multiple
stakeholder interactions (eg, physicians, nurses, trainees,
consultants, caregivers, and patients). A unique aspect of EDs
is that various stakeholders make crucial medical decisionsin
a time-pressured environment. Because of this unique nature,
health care providers in EDs face significant challenges in
making accurate and timely diagnoses, often causing patient
safety issues. While precise error rates are unknown, a
conservative estimate of 5% of errorsin adults of the 131 million
annual ED visitstranslatesto about 7 million cases of ED-based
diagnostic errors, with nearly half of them having potential for
patient harm [1].

Numerous interventions have supported health care providers
work and promoted patient safety in clinical settings. For
instance, recent artificial intelligence (Al) systems have been
proposed and designed to help nurses and physiciansin various
aspects, such as an Al-assisted autocomplete system [2] for
increasing the quality and efficiency of documentation and data
entry and an Al-based smartphone app, Face2Gene devel oped
by FDNA Inc [3], for helping hedlth care providers in the
diagnostic process of rare congenital disorders. Patient-facing
technologies have also been developed, such as an indoor
navigation and communication system [4] for estimating
patients' location and helping patients send request messages
to health care providers (eg, “ Can | have medicine now?’) and
a mobile display [5] presenting a digital report on patients
progress, care plans, and care teams’ work throughout their ED
stay. Whilethese technological interventions provide efficiency
in health care providers cognitive work and patient safety
efforts, direct input from patients and health care providersis
often overlooked when devel oping such solutions.

Participatory design (PD) [6] is a design methodology that
engages al stakeholders in the design process to create a
functional solution that addressestheir needs. PD has been used
in prior works in health care and medical domains to design
technology that meets the specific needs of health care providers.
Despite the benefits of PD in designing health technology, there
has been limited adoptions of a user-centered PD approach to
develop technology interventions for the ED. @stervang et a
[7] conducted PD workshops with health care providers and
patients to design an ED information system. They presented
how the PD approach helps yield insights from ED health care
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providers and patientsto create amore person-centered system.
Yet ED patients had limited participation since the workshops
were conducted one-on-one, and patients were only asked to
provide feedback on intervention ideas developed by health
care providers.

This proposed study aimsto design ED-based diagnostic error
prevention interventions by incorporating key stakeholders
needs, preferences, and perspectives. Our study will bring key
stakeholders together to understand the perspectives of both
patients and health care providers and seek to incorporate their
input into the design processfor futureinterventions. To involve
the stakeholders in the design process, we will deploy a
co-design approach using PD methods with patients, caregivers,
and clinicians to gather their insights, generate and critique
design ideas, and co-design interventions. Through this, weaim
to ultimately identify at least 1 intervention for further
development at each of the following levels: patient-involved,
clinician-focused, and health care system—oriented.

Methods

Overview

To accomplish our research goal, we assembled aresearch team
with diverse expertise in emergency medicine, cognitive
psychology, systems engineering, informatics, human-computer
interaction and design, anthropol ogy, and public health. We are
creating a research project group, Improving Diagnosis in
Emergency and Acute Care-Learning L aboratory, to investigate
ED diagnostic processes and study system vulnerabilities and
develop and iteratively test patient-, health care provider—, and
system-oriented interventions to mitigate diagnostic error.

This study is part of alarger mixed methods project aiming to
identify the challenges of ED health care providersand patients
and design multilevel interventions for them. This study has 2
specific parts (Table 1), focusing on developing intervention
ideas by inviting ED health care providers and patients to the
design process. The study will be conducted in 2 academic
medical centers: the University of Michigan and the Mayo
Clinic. Participants will be recruited from each center’s ED.
We will conduct separate study sessions for ED hedlth care
providers and patients. Combining findings from both groups,
wewill develop multilevel (patient-involved, clinician-focused,
and health care system—oriented) intervention ideas to enhance
the ED diagnosis process. Ultimately, we will create prototypes
of those interventions for future evaluations.
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Table 1. Overview of the previous and proposed studies. The proposed study has two parts: participatory design with (1) ED? health care providers
and (2) ED patients or caregivers to explore their needs and generate design ideas for technological interventions for the ED care process.

Previous study [8]

Proposed study
Part 1

Part 2

Purpose

Research ques-

tions health care providers and patients or care-
giversrelated to the diagnostic process, pa-
tient safety, and overall experience during
ED care?

Approach Field observation and interviews

Resultsor expect-  Scenariosthat describetechnological interven-

ed outcomes tionsto address challengesin the ED process

To understand the current ED care process
and preliminarily assessthe challengesfaced
by ED health care providers and patients or

caregivers in the diagnostic process

What are the needs and challenges of ED

To explore health care providers needs
and generate design ideas for technolog-
ical interventionsfor the ED care process

How do ED health care providers per-
celve suggested technological interven-
tions? What are the expected impacts of
the intervention?

Participatory design

A ranked list of design ideasthat address
health care providers challengesin the
ED process and improve or refine ideas

To explore patients’ or caregivers needs
and generate design ideas for technolog-
ical interventionsfor the ED care process

How do ED patients or caregivers per-
ceive suggested technological interven-
tions? What functions do they expect
from the interventions?

Participatory design

A ranked list of design ideasthat address
patients' and caregivers challengesin
the ED process and improve or refine

ideas

3ED: emergency department.

Idea Generation on ED Care Intervention Design

The findings from our previous study [8] (described in Table
1) using direct observation and participant interviews have
helped us identify key needs and challenges health care
providersand patients encountered in the ED diagnostic process.
For instance, our analysis showed that ED health care providers

need abetter representation of patients’ statusesto enhancetheir
triage process. They want a system for enhanced collaboration
within the care team in the fast-paced ED context. Notably, we
identified different challenges stratified by health care provider
role (nurses, physicians, and both nurses and physicians), as
shown in Textbox 1.

Textbox 1. A list of identified problem categories from the previous study’s emergency department (ED) health care provider interview data. We
identified 2 problems from nurses, 4 from physicians, and 4 from both nurses and physicians.

Nurses

«  Forgetting to perform patient reassessments due to heavy workloads.

Physicians

Both nursesand physicians

support for such communication.

before discharge.

«  Difficulty in remembering timely patient reassessment and keeping track of their conditions.

«  Clinicians high levels of stress can impede decision-making and focus on ED work.
«  Physicians' high cognitive load may interfere with their ED diagnosis work.
« Lack of decision support tools that aid in diagnostic decision-making for increased accuracy.

« Difficulty accessing scattered patient history in a concise and easy-to-read format.

« Insufficient communication between physicians and nurses about orders and next steps in patient care and a lack of electronic health record

« Insufficient communication between physicians and nurses about the patient’s diagnosis and no established opportunity to discuss diagnoses

«  Lack of notification and information about incoming patients with critical care needs.

o Acuity level differs between nurses and physicians. Physicians sometimes have to reassign acuity levels mentally.

For patients, one of the major challengeswas limited time spent
with the caregiver team, which was perceived as the absence
or lack of support. The patients often received less attention,
care, or information about the ED process than expected or
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needed. Based on these challenges, we identified 7 problem
categories that previous study patients experienced (described
in Textbox 2).
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Textbox 2. A list of 7 identified problem categories from the previous study’s patient and caregiver interview data.

Waiting room general challenges

Overcrowding challenges

Information presentation and overload challenges

Information sharing challenges

Communication challenges

Contagious disease transfer in ED

o  Contact with surfaces can cause disease transfer.

Discharge and postvisit challenge
o Lack of postvisit resources for patients.

. Patientsfeel that they have been wrongly discharged.

.  Patientsfeel forgotten in the waiting room because health care providers do not check on them.

« Petientsareleft in pain or experience other unresolved symptoms in the waiting room.

«  Generd overcrowding problems (eg, there are patients with mild symptoms who make emergency department [ED] more crowded).

« Patients are not sufficiently informed of the ED process during the visit (lack of ED process literacy).

«  Test results can be confusing for patients to understand because of the use of medical terminology.

. Patients often feel that there are errors in the doctor’s notes (which are different from what was discussed during the visit).

« Health care providers at hospitals sometimes wait for information transfer from the patient’s original hospital, which can take time.

« Patientsfind it hard to recount all personal medical detailsin the ED because they are sick, stressed, or unaware.

«  Patients sometimes have trouble communicating with health care providers because of challenges such as being a nonnative English speaker.

«  Crowded waiting rooms can have many sick patientsin close proximity, which makes patients concerned.

We have developed various initial ideas for ED care
interventions based on the identified challenges that the ED
health care providers and patients faced in the ED diagnostic
process. These design ideas describe technological solutions
that can serve as probes to identify the challenges and needs of
ED hedlth care providers and patients. For health care providers,
the design ideas include automated tool s to support health care
providersin triaging patients, visualization toolsto help monitor
patients' conditions, wearable devices to track and manage
health care providers' stress, and communication tools for the
ED care team. For patients or caregivers, intervention idea
categories include robots to aleviate patient anxiety in the
waiting room, visualization tools to inform them about the
procedures, and systems to enhance their communication with
health care providers. Based on these design idess, we will select
novel ideas to develop them into intervention scenarios. Those
scenarios describe how each intervention can resolve a specific
challengefor ED health care providers or patients. The scenarios
will be used to facilitate discussions in the PD sessions with
ED health care providers (part 1) and patients or caregivers (part
2).

https://www.researchprotocol s.org/2024/1/e55357

Part 1; PD With ED Health Care Providers

Sampling, Eligibility, and Recruitment of ED Health
Care Providers

We will recruit ED health care providers with different roles
(eg, emergency medicine and pediatric emergency
medicine-trained physicians, fellow physicians, and nurses)
and explore how different roles engage in the ED care process.
Eligible health care providerswill be ED physiciansand nurses
who have worked a minimum of ayear in the ED setting. We
will recruit 3-4 health care providers for each session. In total,
4-5 sessions are planned, and additional sessions may be
conducted if data saturation is not reached. The heath care
providers will be recruited in 2 medical centers, as described
earlier. A study coordinator will recruit health care providers
through email or in person on the day of a shift. Once they
expresstheir interest in participating in our study, wewill obtain
electronic informed consent viaemail before each session. We
will offer aUS $100 gift card to health care providers for their
participation in a design session. All PD sessions will be
audio-recorded and transcribed for data analysis.

Data Collection | nstruments

Before conducting design sessions, we will create storyboards
that describe our design ideas about potential technological
interventions and their use scenarios. The storyboards will be

JMIR Res Protoc 2024 | vol. 13 | €55357 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

based on health care providers' challengesin seeking and using
the information necessary for the ED diagnostic process, as
shown in Textbox 1. For instance, a storyboard will describe
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how an Al-based dashboard can compute the patient care priority
based on the risk factors of each ED patient and visualize the
priority with simple graphs (Figure 1).

Figure 1. A sample storyboard presenting our design idea from the session with ED health care providers: an artificial intelligence-based dashboard
that visualizes patients' risk levels so that health care providers can prioritize patient care more efficiently. ED: emergency department.
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The Dx Dashboard displays
a graph highlighting
diagnoses with the highest
risk in red bars, yellow
moderate, and green low
risk. The algorithm considers
the patient's chief complaint,
acuity level, past medical
history, and vital signs.

EHR Systtm

Dr. Charles has 12 patients
in the ED today. He logs in to
the EHR and opens the Dx
Dashboard to view all the
cases based on a risk score
algorithm which aids with
prioritizing patient care.

Activity 1. Design | dea Critique With Health Care
Providers

Each PD session will involve 3 or 4 ED health care providers
with the same role (eg, physician or nurse) from the same
medical organization to avoid any impact of power dynamics
between different roles [9]. Depending on the hedlth care
providers availability, each session will be conducted in person
in aprivate conference room at one of the medical organizations
or remotely through aweb-based platform (Zoom; Zoom Video
Communications). Each PD session will have two major
activities: (1) design idea critique and (2) co-design activity.
For the critique activity, we will use storyboards to present the
intervention ideas to participants. Participants will review the
storyboards and have a group discussion about the
appropriateness, feasibility, and applicability of each
intervention idea and features that should be added. We will
prepare follow-up questionsto facilitate group discussions (eg,
“How do you want the Al system to present the emergency
severity index about patients?’). Besides those questions,
participants can a so freely sharetheir thoughts and perspectives
on each storyboard.

Activity 2: Co-Design With Health Care Providers

In the second activity, among the storyboards they discussed,
participantswill be asked to choose the most hel pful intervention
idea and improve or modify it individually. Then, they will
sharetheir ideas with other participants and reflect on theideas
together asagroup. For the in-person sessions, we will prepare
drawing materials (eg, pencils, colored pencils, and paper) to
make the co-design activity more engaging and effective. For
the remote sessions, we will ask participants to prepare their
drawing materials in advance (at least a pencil and a piece of
paper). Asagroup, al participantswill combinetheir ideasinto
1 intervention idea that everybody agrees upon. All sessions

https://www.researchprotocol s.org/2024/1/e55357
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Dr. Charles can click on the
patient's name to open his
chart. As a result, the
providers can have a concise
visualization that displays
patient cases to help
prioritize patient care.

Dr. Charles can see that
patient Jason has the highest
risk as he suffered a heart
attack and lost
consciousness before ED
arrival (Congestive Heart
Failure).

will be audio- and video-recorded for dataanalysis. Participants
drawingswill be collected after design ons. For theremote
sessions, participants will be asked to take a picture of their
design and send it to one of the researchers, who will share the
design with all the participants.

Data Analysis

We will use athematic analysis approach [10] to analyze the
transcripts from design sessions. Thematic analysis is a
methodical tool for discovering repeating themesin the text by
finding common topics or ideas that keep coming up. It
represents the structured outcome of a collaborative
brainstorming session. Adopting the thematic analysis, the
research team memberswill code the transcripts separately first.
We will also analyze and code our observation notes from each
session and participants’ designs from the activity. Photos and
recorded videos will capture detailed participant interactions
during each session. Then, the researchers will combine the
codes, compare their codes, and identify recurring themes. The
research team will discussthe themesto identify which aspects
of each intervention participants like or dislike. The research
team will also analyze potential differences between 2 sites or
roles (eg, physician vs nurse). This analysis will help us better
understand participants' nuanced technology preferences and
provide insights into how to balance different perspectivesin
designing future technologies to support ED hedth care
providers.

Part 2: PD With ED Patientsor Caregivers

Sampling, Eligibility, and Recruitment of Patients or
Caregivers
We will recruit ED patients and caregivers from the adult and

pediatric EDsat the University of Michigan. Eligible participants
arethose 18 years or older or whose caregivers have visited an
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ED (either pediatric or adult) in thelast 6 weeks. We will recruit
4-6 patients or caregiversfor each session. The expected number
of sessions will be 4-5, but we may conduct more sessions if
data saturation is not reached. A few well-trained researchers
will visit the ED and introduce the study to patients in the
waiting room. We will collect their contact information for
follow-up scheduling oncethey expressinterest in participating
in our study. We will contact interested patients and ask them
to complete a digital poll to provide their availability. This
information will be used to find a suitable time to conduct a
session with 4-6 participants. We will also post a flyer with a
study description and our contact information at the hospital.
Our research team staff will contact the eligible participants
through calls, SMS text messages, or emails. Patients and
caregivers will receive a US $100 gift card for participating in
a design session. We will obtain electronic informed consent

Seo et a

from all patient or caregiver participants by emailing the form
before each session. If they do not fill out the digital form, we
will obtain a paper copy of the consent form and ask them to
signit at the beginning of thein-person session. All PD sessions
will be audio-recorded and transcribed for data analysis.

Data Collection I nstruments

Like part 1, we will create storyboards describing our design
ideas about potential technological interventions and their use
scenarios. The storyboardswill be based on patients' challenges
in seeking and using the information necessary for the ED
diagnostic process, as shown in Textbox 2. For instance, a
storyboard will present how awearable device for ED patients
in awaiting room can track patients' real-time conditions and
notify health care providersif apatient need immediate attention
(Figure 2).

Figure2. A sample storyboard presenting our design idea from the session with patients and caregivers: awearable device for ED patientsin awaiting
room that tracks patients’ real-time conditions and notifies health care providersif the patients need immediate help. ED: emergency department.
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Patient is O
HIGH RISK
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Wearable
Health :

. patient
Device notification

1 Emergency O

3|
:

Linda comes into ED with severe
pains and has a chronic heart
disorder. Although she is a
higher-risk patient, her care was
not prioritized.

Linda is placed near the registration
desk for monitoring and given a
wearable device (ex: fitness tracker)
sa that her blood pressure, troponin
levels, heart rhythm, etc. can be
monitored. For disinfection
purposes, the wristband is

After 15 minutes, the device detects
Linda's unusual heart rhythm and
notifies a nurse for immediate help.

disposable.

For patients, we will also provide a paper copy of a typica
timeline of the ED care process (Figure 3). We created this
timeline based on our previous study [8] and prior work on the
ED careframework [11]. Unlike health care providers, patients
may need more information about the step-by-step ED care

process. Thus, the timeline will help patients understand the
structure of the process and remind them of their own recent
ED experiences. We will ask participantsto share the challenges
they experience throughout the timeline.

Figure 3. AnED care process timeline that illustrates the steps before, during, and after ED care. We created this timeline based on prior studies. ED:

emergency department.

Initial !
screening at |
triage i
:
Registration Waiting ! Patient fvsc
1, . examination,
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'
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Activity 1. Design | dea Critique With Patients and
Caregivers

Each session will involve 4-6 patients or caregivers. Caregivers
will include patients' family members or friends who visited
an ED with the patient. The sessionswill be conducted in person
inaprivate room at one of the medical organizations, following
a format similar to the activities described in “PD with ED
health care providers” Participants will also be given a
handbook that includes a paper copy of each storyboard, the
ED care process timeline, and additional pages for their notes.
Beforethe main activity, wewill begin the sessionswith patients
by introducing the ED process timeline so they can easily
remember the experiences and challenges they faced during
their recent ED visits.

Similar to part 1, thefirst activity will be critiquing designideas.
We will use storyboards to present the intervention ideas to
participants. Participants will review the storyboards and have
a group discussion about the appropriateness, feasibility, and
applicability of each intervention idea and additional features
that should be added. We will prepare follow-up questions to
facilitate group discussionsfor each intervention idea (eg, “What
types of information can the chatbot provide?’). In addition,
we will verify the problem described in each storyboard by
asking participants specific questions (eg, “Have you ever felt
that providers needed to explain more about test results or
processes but were too busy?’). Besides those questions,
participants can aso freely share their thoughts, perspectives,
and experiences related to the problem described in each
storyboard. During this activity, participants can take notes on
their handbook, which has a paper copy of each intervention.

Activity 2: Co-Design With Patients and Caregivers

In the second part of the PD workshop, participantswill choose
their favorite storyboards based on their ED experiences and
knowledge, and they will share their reasoning with the group
in order to choose one storyboard as a group. Then, all
participants will design their ideas as a group to improve or
modify theinterventionidea. Wewill prepare drawing materials
(eg, pencils, colored pencils, and paper) and whiteboards for
the design activity. The participantswill then present their ideas
to the research team members, and the researchers will ask
follow-up questions to probe the group’s reasoning for each
design decision. All sessionswill be audio- and video-recorded
for data analysis. Participants’ drawings will be collected after
the design sessions.

Data Analysis

Like part 1, we will use a thematic analysis approach [10] to
analyze transcripts, participant notes, and observation notes
from the sessions. To circumvent biases of subjective
interpretation of the qualitative data, at least 2 research team
members will code the transcripts separately. Photos and
recorded videoswill also capture detailed participant interactions
during each session. Then, the research team members will
combine the codes, comparetheir codes, and identify recurring
themes. The team will discuss the themes related to patient
needs, challenges, and aspects of eachintervention. Thisanalysis
will help us better understand participants’ nuanced intervention

https://www.researchprotocol s.org/2024/1/e55357
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ideas and provide insights into possible future technologies to
improve patients’ experience of ED visits.

Prototype Development

By combining data collected from both health care providers
and patients, we will explore potential intervention ideas at 3
levels: patient-focused, health care provider—focused, and
system-focused interventions. This co-development process
with participants will initially allow user input and flexibility
but ultimately lead to a concrete version of a technological
intervention that provides effective support to patients, ED
health care providers, and hospitals as a system.

Drawing on the results from the analysis, we will develop
prototypes of the top intervention ideasfrom participants, using
an iterative approach. The iterative approach has been used in
various design projectsand proven its effectivenessinimproving
the quality of prototype designs [12-14]. The iterative process
will have 3 main steps. First, we will develop a series of
low-fidelity prototypes based on the 3-level interventions.
Second, we will conduct usability evaluations with health care
providers and patients or caregivers. Third, we will revise the
prototypes based on the feedback and return to the second step.
Through thisiterative process, we will identify the most feasible
and helpful intervention ideas for future implementation.

Ethical Considerations

Wewill comply with the following ethical considerations. First,
we will get consent from all participants before the study
sessions as described in the multisite institutional review board
protocol approved by the University of Michigan
(HUMO00156261). Second, we ensure that the transcription data
is deidentified, and participants’ faces in photos or videos will
be blurred. All collected data will be stored in a secure storage
facility that requires University of Michigan accounts. Third,
all researchers will complete research compliance training on
best practices and ethical considerations of interacting with
health care providers and patients, such as those offered by the
Collaborative Ingtitutional Training Initiative or the Program
for the Education and Evaluation in Responsible Conduct of
Research.

Results

The recruitment of participants for ED health care providers
and patients is complete. We are currently preparing for PD
sessions. The results from design sessions with health care
providers and patients will be reported separately in fall 2024.
The results of this study will be disseminated through journal
publications and presentations at national and international
meetings.

Discussion

Anticipated Findings

PD is a useful methodology for incorporating stakeholders
needsin the early stage of theintervention development process
by verifying the overlap between the needs a design research
team observed during fieldwork and the needs target users
perceive in their own lives as well as their preferences for new
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technology. Specifically focusing on the ED care contexts, the
proposed study will contribute to extending the understanding
of the challenges experienced by ED health care providers and
patients and their expectations for interventions to improve the
diagnostic process and patient safety.

The proposed study has 3 anticipated contributions. First, the
study findings will reflect the nuanced needs of patients and
health care providers during PD sessions. These user ideaswill
help us and other researchers to understand their needs and the
barriers encountered in the ED decision-making process, which
will inform the design of technological interventions to meet
these needs. Second, recruitment of participants from 2 sites
with varying characteristics may provide diverse perspectives
and broader intervention insights. The findings may show
differences between participants from different sites, which may
provide design insights for mitigating conflicting user needs
when developing technological interventions for the ED
decision-making process. Third, thisstudy will present how the
PD approach can be used to develop health technologies that
support the diagnostic process in the ED, thereby extending
findings from previous work on PD in hospital settings by
focusing on the distinction between the needs of the ED health
care providers and those of the patients. A few prior studies
conducted PD in hospital settings. For instance, Kusunoki et al
[15] conducted PD workshops with trauma team members to
understand the different needs of awareness support among the
various roles of team members and identify concrete design
strategies to manage the differences in their awareness needs.
Pollack et al [16] organized a design session with 11 clinicians
to develop a clinical information tool using PD techniques.
Based on the session’s findings, the authors identified benefits
(eg, ahigh level of domain knowledge can be used to anticipate
how design ideas can be applied to clinical processes and
workflow) and potential challenges (eg, power dynamics
between physicians). The authors also outlined guiding
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principles for implementing these methods in health care
organizations interested in advancing their use of health
information technology. These prior studies have presented how
PD is helpful and effective for designing human-centered
technology in health care settings. Along with these previous
studies, this proposed study will provideinsightsfor conducting
PD with multiple stakeholders, particularly extending the
involvement of ED patients whose roles were often limited [ 7].
In addition, the proposed study findings will provide rich
insights into design implications for technology to support
decision-making in the ED diagnostic process by incorporating
perspectives and ideas from patients and health care providers.

Limitations

This study has several limitations. First, given its qualitative
nature, the findings are specific to the participating sites, as
health care providers and patients from other EDs may face
different challenges. Yet, we anticipate our findings will
contribute to identifying such challenges and potential
interventions to address the challenges through a PD approach.
Second, even though we leveraged evidence from preliminary
interview data, someintervention ideas we devel oped are novel
technologies, with which some participants may have no prior
experience (eg, tabletop robots). Thus, it may be challenging
for the participants to contextualize using these nonexistent
technologies without a tangible prototype.

Conclusions

The study findings will provide unique insights into designing
sociotechnological interventions to support ED diaghostic
processes. Inviting ED health care providers and patients into
thedesign processwill facilitate the design of sociotechnological
interventions to address the specific needs of ED health care
providers and patients. Finally, we will develop prototypes
based on this study’s findings and intervention ideas, which
will be developed iteratively in future evaluation studies.
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