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Abstract

Conversational agents have increasingly been deployed
in healthcare applications. However, significant
challenges remain in developing this technology.
Recent research in this area has highlighted that: i)
patient safety was rarely evaluated; ii) health outcomes
were poorly measured, and iii) no standardised
evaluation methods were employed. The conversational
agents in healthcare are lagging behind the
developments in other domains. This one-day workshop
aims to create a roadmap for healthcare conversational
agents to develop standardised design and evaluation
frameworks. This will prioritise health outcomes and
patient safety while ensuring a high-quality user
experience. In doing so, this workshop will bring
together researchers and practitioners from HCI,
healthcare and related speech and chatbot domains to
collaborate on these key challenges.

Author Keywords
Conversational agent; voice interface; speech interface,
chatbots; healthcare; health informatics.

CSS Concepts
e Human-centered computing — Human computer
interaction (HCI)



Background

Conversational agents are systems that engage in
conversations with humans using text or spoken
language. Advances in speech recognition, natural
language processing, and machine learning have led to
an increasing adoption and use of conversational
agents. Despite the varied terminology [2, 18], there
are numerous commonly used technologies featuring
conversational interfaces: chatbots, which have the
ability to engage in “small talk” and casual
conversation; embodied conversational agents, which
involve a computer-generated character (e.g. avatar,
virtual agent) simulating face-to-face conversation with
verbal and nonverbal behavior; and intelligent
assistants such as Apple Siri and Google Assistant.

Over the last two decades, there is a rapidly growing
market of agents for health-related tasks, with Alexa
alone having over 1000 “skills” in the health category.
Research has shown the potential benefits of using
conversational agents in healthcare [2, 17]. Several
randomized controlled trials of interventions involving
embodied conversational agents have shown significant
improvements in physical activity, dietary, and
accessibility, among other outcomes [5, 6, 10, 30].
Although, there has been an increasing number of
conversational agents using speech interfaces in HCI
[8] with their benefits in accessibility [15, 27], the
majority of the healthcare agents lack the capability to
understand natural language speech input, allowing
only for constrained user input such as multiple-choice
of utterance options. Currently, using unconstrained
natural language input for receiving medical advice is
not recommended due to the risks involved [3].

In various healthcare settings, conversational agents
play increasingly important roles such as assisting
clinicians during the consultation [12], supporting
consumers in changing their behaviors [16, 29], or
assisting patients and elderly individuals in their living
environments [25, 31]. These opportunities also come
with potential safety issues [4, 14, 20] and
psychological and behavioral ramifications for the user
[11, 19]. A recent systematic review focusing on
conversational agents in healthcare found that i)
patient safety was rarely evaluated; ii) health outcomes
were poorly measured, and iii) no standardised
evaluation methods were employed [17]. Another
review study focusing on personalization of healthcare
conversational agents found that most of the studies
implemented the personalization features without a
theoretical or evidence-based support [13].

Because of the fundamental differences between audio
and visual modalities, conversational interfaces have
required us to rethink the application of design and
evaluation factors well-established in graphical user
interfaces such as affordances, constraints, feedback,
and visibility. Although there have been some recent
heuristic guidelines offered for human-AI interaction [1]
and speech interfaces [24], there is not even a shared,
technical definition of what constitutes a "conversation"
versus other kinds of natural-language-based
interactions [22]. Many design questions need to be
revisited for conversational interfaces such as: What
are the best ways of navigation? What are the best
ways to provide feedback or confirmation? How should
the system deal with troubles in understanding? What
constitutes a good user experience? What are people’s
perceptions and mental models about conversational
agents? How do users build trust toward conversational



agents? All these questions are more critical in the
healthcare domain where user-system interactions may
have serious unexpected or unintended consequences
and risks.

More research studies are needed to understand the
complexities of conversational interactions between
patients, healthcare professionals, and technologies in
various healthcare settings. For example, a new class
of conversational technology referred to as the Digital
Scribe aims to work with doctors as digital assistants in
clinical encounters [9]. There are various challenges
involved in introducing such conversational
technologies in clinical settings such as automation
bias, data ownership and privacy, professional
autonomy, and medico-legal issues, going beyond the
scopes of many design and evaluation methods [9].
Therefore, in addition to more standardized design and
evaluation methods to manage sensitive and risky
situations with no harm, some ethical and regulatory
factors and their implications need to be addressed.

Recent workshops at CHI and CSCW have examined the
challenges and opportunities of conversational user
interfaces in general [7, 23, 28] and also looked into
the use of conversational agents for cooperative work
[26]. This workshop will focus on the design and
evaluation of conversational agents in healthcare,
which has unique needs related to safety, trust, and
data sharing [21]. The aim is to create a roadmap to
develop standardised design and evaluation
frameworks prioritising health outcomes and patient
safety while maintaining satisfactory user experience.

Organizers

A. Baki Kocaballi is a research fellow at the Centre for
Health Informatics at Macquarie University. He has a
PhD in Interaction Design and MSc in Information
Systems. His research investigates the opportunities
and challenges of designing and evaluating Al-enabled
conversational agents in healthcare.

Juan C Quiroz is a research fellow at the Centre for
Health Informatics at Macquarie University. He has a
PhD in Computer Science, and his current research
explores the natural language processing for the
automated summarization of medical conversations
through speech interfaces.

Liliana Laranjo is a medical doctor with a Master of
Public Health from Harvard University, and a PhD in
Health informatics. Liliana works at the Centre for
Health Informatics at Macquarie University. Her current
research focuses on person-centered health
informatics, online social networks, artificial
intelligence, and behavior change informatics.

Dana Rezazadegan is a post-doctoral research fellow
at Macquarie University. She is currently working on
using artificial intelligence to automate documentation
and diagnosis for helping doctors in examination room.
She studied her Ph.D. in Robotics and Autonomous
systems with a focus on robotic vision and deep
learning at Queensland University of Technology.

Rafat Kocielnik is a PhD student at Human Centered
Design & Engineering Department at University of
Washington. His current research focuses on creating
smart technologies for persuasion and behavior change
through conversational interfaces. He also investigates



broader user perceptions of Al systems and the ways of
augmenting the design process with Al technologies.

Leigh Clark is a Lecturer in Computer Science at
Swansea University. His research examines user
interactions with speech interfaces, how design choices
and contexts impact user perceptions and behaviors
and how linguistic theories can be implemented and
redefined in speech-based HCI.

Vera Liao is a research staff member in IBM Research
AI at T.J Watson Research Center. She has a PhD in
HCI and master’s degree in human factors from the
University of Illinois at Urbana-Champaign. Her current
research focuses on human-AlI interactions, in
particular the design of conversational agents and tools
that support the development of agents.

Sun Young Park is an assistant professor at the
University of Michigan in the Stamps School of Art and
Design and the School of Information. Her research
uses design ethnography to study patient engagement,
patient-provider collaboration, patient-centered health
technology, and technology adaptation. Her work has
been awarded by the National Science Foundation
(NSF) and the Agency for Healthcare Research and
Quality (AHRQ).

Robert J. Moore is a scientist at IBM Research-
Almaden. His current work applies conversation science
to the design of conversational agents. His recent book
outlines a methodology for conversational UX design.
Bob has a Ph.D. in sociology with a concentration in
Conversation Analysis.

Adam Miner is a licensed clinical psychologist, and
instructor at Stanford University School of Medicine. He
uses experimental and observational studies to improve
the ability of conversational AI to recognize and
respond to health issues. His current focus is the use of
modern computational approaches, such as natural
language processing, and Al to understand language
patterns in psychotherapy.

Website

A workshop website to provide the details of the
workshop and the accepted position papers will be
online at: http://casforhealth.org

Themes and Goals

Conversational agents in healthcare is an emerging
field of research with the potential to benefit health
across a wide range of application domains. This
workshop aims to address current issues and potential
benefits by bringing together conversational UX
designers, medical informatics, HCI, machine learning,
and design researchers investigating:

Studies and Cases

e Use of conversational agents in clinical and
community settings

e Experiences with existing conversational
agents or research prototypes used in clinical
settings by healthcare professionals

e Use of conversational agents for sensitive and
mental health-related topics

e Patient experience, perception, and
perspectives focusing on empowerment,
safety, trust, mental models and etc.



Important Dates

11 Dec 2019: Call for
Participation released.

11 Feb 2020: Position
papers deadline.

28 Feb 2020: Notification
of acceptance.

Design, Development and Evaluation

e Emerging uses of artificial intelligence and
machine learning methods in areas such as
dialog management, spoken language
understanding and response generation

e Novel applications of UX design and evaluation
methods, and use and development of
standardized measurement scales and tools

e Context-specific design guidelines to support
the interactions between conversational agents
and patients/providers

e Ethical and regulatory dimensions
Understanding of design factors such as
feedback, feedforward, and affordances within
the context of conversational agents

e Evolving relationships, roles, and tasks for
clinicians, patients, and caregivers with the
introduction of conversational systems

e Design and development practices specific to
the healthcare domain such as safety-critical
dialogue, ML for healthcare, health
intervention.

This workshop contributes to the growing body of
knowledge on conversational agents. Participants will
gain a better understanding of the different
characteristics, applications, design and evaluation

methods of current conversational agents in healthcare.

Given the growing popularity of conversational agents,
and their increasing use in healthcare, it is crucial to
develop a roadmap for researching more standardized
design and evaluation frameworks prioritising health
outcomes and patient safety while maintaining high-
quality user experience.

Pre-workshop Plans

The workshop aims to bring together researchers and
practitioners from HCI, healthcare, medical informatics,
conversational UX and interaction design, machine
learning, and speech-based domains with an interest in
conversational technologies to support health
outcomes. The call for participation will be distributed
across HCI, AI, design and health informatics mailing
lists. The organizers will also use social networking,
such as Twitter, to target a wider research audience.
The organizers will also ask for submissions from
personal contacts with relevant research expertise,
from the organizers’ home institutions, from contacts in
the relevant industry and other non-academic
institutions.

Workshop Structure

09:00 Arrival
09:15 Introduction

e Brief intro about the workshop scope,
aims, and format

e A short roundtable discussion to
introduce ourselves to each other

e Presentation and discussion of the
outcomes of recent systematic reviews

10:30 Coffee break
11:00 Session 1

e Paper presentations by the workshop
participants
e  Writing affinity notes about the
presentations
12:00 Lunch break
13:00 Session 2

e Interactive evaluation of some
healthcare scenarios involving fictive



conversational systems accompanied
with affinity note-taking
14:00 Coffee break
14:15 Session 3
e Generating an affinity diagram
e Generating a map of actors, settings,
technologies, design and evaluation
factors
14:45 Wrap up
e Summarizing the day and discussing
the next steps with the participants
15:00 End

Post-workshop Plans

After the workshop, we will organize a special issue
either in an HCI or health informatics journal,
addressing the research themes of the workshop. In
addition, the workshop contributors will be invited to
work on a joint journal paper outlining a roadmap
for design and evaluation challenges associated with
conversational agents in healthcare.

Call for Participation

This one-day workshop at the CHI 2020 in Hawaii,
USA invites HCI designers, researchers, healthcare
professionals, health informatics researchers, and Al
developers and researchers to contribute to the
emerging area of conversational agents in
healthcare.

The aim of this workshop is to: i) identify
challenges, opportunities, and research issues in
developing more standardized design and evaluation
frameworks for conversational systems, ii) discuss
ongoing studies employing conversational interfaces
to improve health outcomes, iii) review natural

language input and output technologies playing a
key role in shaping conversational experiences, and
iv) generate a map of actors, settings, technologies,
design and evaluation factors to guide future
research in this emerging area. We invite
researchers and professionals to share their related
work and discuss future research directions. We
would accept position papers including but not
limited to the following topics:

e Use of conversational agents in clinical and
community settings

e Preliminary results on ongoing empirical
studies of healthcare conversational agents

e Conversational agent studies focusing on
supporting patient-centeredness, patient
empowerment, and patient safety or
professional autonomy

e Risks and biases associated with design and
use of conversational technologies

e Emerging uses of Al and ML methods in
areas such as dialog management, speech
summarization or error recovery

e Novel applications of UX design and
evaluation methods.

Position papers should be 2-4 pages long (excluding
references) in the CHI EA format. There will be an
internal peer-review process between the authors of
the submitted papers. Papers will be selected based
on relevance to the workshop, quality of the
contribution, and ability to contribute to discussion.
Submissions and questions should be emailed to
casforhealth@gmail.com. At least one author of each
accepted paper must attend the workshop.
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