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ABSTRACT

Multistakeholder co-design is widely used in healthcare technology development 
to surface diverse viewpoints and support alignment across stakeholder groups. 
However, healthcare co-design faces persistent challenges: providers’ fragmented 
schedules limit sustained participation, provider-receiver authority asymmetries can 
shape whose input is taken up, and receivers from vulnerable or stigmatized groups 
may hesitate to engage in visible real-time discussion. We propose a low-cost, two-
phase asynchronous-synchronous online co-design method designed to reduce these 
participation barriers. The method separates (1) asynchronous perspective articulation, 
which enables stakeholders to contribute at their own pace, from (2) synchronous 
perspective exchange, which relies on limited real-time interaction to clarify tensions 
and negotiate trade-offs. A researcher-mediated transition connects the phases by 
translating distributed inputs into de-attributed, negotiable discussion prompts. We 
illustrate the approach through a chatbot co-design case for pre-exposure prophylaxis 
(PrEP) care involving PrEP navigators and clients, using widely available tools (Google 
Sites, Sheets, and Meet). The case shows how asynchronous engagement surfaces 
divergent expectations about the chatbot’s scope and communication style, and 
structured prompts support focused negotiation in dyadic sessions. We conclude by 
discussing how the method mitigates authority effects when synchronous exchange 
remains essential, and how the structure can be iterated across cycles as new 
questions emerge.

Keywords:  Multistakeholder co-design, Online workshops, Healthcare technology, Structured 
facilitation

INTRODUCTION

Since healthcare technologies increasingly shape the work practices, 
responsibilities, and everyday experiences of both healthcare providers and 
receivers, their design must account for multiple stakeholder perspectives. 
Multistakeholder co-design is widely used in human-centered healthcare 
research to address system complexity, surface diverse needs and values, 
and support coordination across roles (Sanz et al., 2021; Cole et al., 2022; 
Malloy et al., 2023). 
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However, co-design workshops in healthcare settings face persistent 
practical challenges (Duffy et al., 2025). Because conventional co-design 
relies on synchronous sessions for idea generation, sensemaking, and 
negotiation, it can be difficult to sustain in healthcare contexts. Providers 
work under fragmented schedules, which limits continuity and reduces 
opportunities for reflection. In addition, healthcare design collaboration 
is frequently shaped by authority asymmetries (Lindblom et al., 2021), 
and such authority asymmetries can shape whose views are taken up, and 
receivers from vulnerable or stigmatized groups may hesitate to disclose 
sensitive experiences in visible real-time settings (Lee et al., 2022; Tseng et al., 
2023). These factors complicate not only who can participate, but also how 
perspectives are articulated, represented, and negotiated within workshop 
settings. From an inclusive design lens, these are predictable participation 
barriers that systematically exclude stakeholders unless the process is 
deliberately structured around diverse constraints and disclosure conditions 
(Clarkson and Coleman, 2015; Keates and Clarkson, 2004).

To address these challenges, we propose a low-cost, two-phase 
asynchronous-synchronous online co-design method that broadens 
participation by reducing scheduling burden and lowering the visibility costs 
of disclosure. The following sections describe the method and illustrate its 
application through a healthcare chatbot co-design case.

TWO-PHASE ASYNCHRONOUS-SYNCHRONOUS ONLINE 
CO-DESIGN METHOD

The proposed method consists of two phases, asynchronous perspective 
articulation and synchronous perspective exchange, connected by a 
researcher-mediated transition that translates individual inputs into 
negotiable tensions for collective discussion. The structure is designed to 
reduce common barriers in multistakeholder healthcare co-design, including 
limited stakeholder availability, authority asymmetries across roles, and 
sensitivity around identity disclosure. To address time constraints, the 
method separates articulation from negotiation: stakeholders contribute 
asynchronously at their own pace, while synchronous time is reserved for 
focused discussion of key tensions. To reduce authority effects, researchers 
convert individual contributions into role-neutral prompts before real-time 
interaction, allowing issues to be discussed without direct attribution. The 
online format further lowers visibility costs and social pressure for healthcare 
receivers who may hesitate to disclose sensitive experiences in face-to-face 
settings. The method is intentionally flexible in its choice of tools and can be 
implemented with widely available, low-learning-cost online platforms.

Phase 1: Asynchronous Perspective Articulation

Phase 1 enables participants to reflect and respond at their own pace. 
Researchers define the design focus and usage scenarios, then develop prompts 
that invite participants to share concerns, expectations, and suggestions 
regarding the proposed intervention. This phase aligns with established 
asynchronous, participant-led elicitation approaches, such as diary studies 
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and cultural probes, which support situated reflection over time and reduce 
dependence on real-time coordination (Rieman, 1993; Gaver et al., 1999). 
Outputs consist of stakeholder-specific input that maps the design space and 
surfaces points of divergence.

Transition: Structuring Negotiable Tensions

The transition step converts distributed inputs into materials suitable for 
collective negotiation. Researchers review and organize contributions to identify 
recurring tensions, unresolved questions, and divergent assumptions. These 
are articulated as negotiable tensions, rather than attributed positions, and 
formulated into structured prompts that juxtapose competing considerations 
for the synchronous negotiation. This step functions as a methodological 
bridge between private articulation and public exchange, while reducing the 
likelihood that authority and identity cues dominate early interpretation.

Phase 2: Synchronous Perspective Exchange

Phase 2 builds shared understanding through facilitated discussion 
around the structured prompts. Researchers introduce each prompt, guide 
participants to explain rationales and constraints, and encourage engagement 
with alternative viewpoints. The outcome is a set of negotiated design and 
decision rationales that can be carried forward into subsequent design and 
implementation work.

AN ILLUSTRATIVE CASE: CHATBOT CO-DESIGN WITH PrEP 
NAVIGATORS AND CLIENTS

Contextual Background

Pre-exposure prophylaxis (PrEP) is a preventive medication strategy for 
individuals at high risk of HIV infection (Kelesidis and Landovitz, 2011; 
Thigpen et al., 2012). Due to its complex medication adherence requirements, 
PrEP case managers or navigators play a critical role in supporting clients’ 
medication adherence and addressing ongoing concerns related to PrEP 
use (Saberi et al., 2020; Yuan et al., 2023). As PrEP uptake and sustained 
adherence are shaped by both practical constraints and social dynamics, 
digital and mHealth strategies have been widely explored to support 
engagement over time (LaBelle et al., 2020).

Recent advances in chatbots have suggested their potential to support 
such care practices. Natural language interaction and continuous availability 
position chatbots as a promising means to assist navigators in managing 
caseloads while offering clients timely medication-related support (Braddock 
et al., 2023; van Heerden et al., 2023; Cheah et al., 2024; Massa et al., 2023). 
This framing aligns with user-centered efforts to design PrEP adherence 
support applications and evaluate adherence monitoring in practice (Strong et 
al., 2020; Wu et al., 2022). Nevertheless, designing such technologies remains 
challenging. Navigators often work under substantial time constraints, while 
clients, frequently belonging to populations at higher risk of stigma, may be 
reluctant to engage in visible forms of participation. More broadly, iterative 



4� Wang and  Tseng

human-in-the-loop chatbot design has been applied in other team-based care 
settings (Tseng et al., 2025), motivating methods that combine stakeholder 
input with structured refinement cycles.

Accordingly, we adopted the proposed two-phase asynchronous-
synchronous online co-design method to examine how it supports requirement 
elicitation in a sensitive healthcare context.

PARTICIPANTS

PrEP navigators were recruited through online outreach and subsequently 
assisted in inviting clients to participate. In total, two PrEP clients (P1, 
P4) and two PrEP navigators (P2, P3) took part in the co-design process, 
representing distinct stakeholder roles.

Phase 1: Asynchronous Perspective Articulation

Phase 1 was conducted using Google Sites and Google Sheets. Building on 
prior formative work, the research team defined six scenarios representing 
potential future chatbot use in PrEP-related care. For each scenario, 
simulated conversation screenshots were produced to illustrate plausible 
chatbot responses in context. These materials functioned as probes to elicit 
participants’ expectations regarding what the chatbot should say and how it 
should communicate under different conditions. 

Scenario descriptions and screenshots were presented on Google Sites to 
support consistent access to text and images (Figure 1). The same dialogue 
content was also documented on Google Sheets as an editable artifact 
(Figure 1). Participants were invited to revise the chatbot responses directly 
or leave comments. They were instructed to first review each scenario on the 
website and then, as needed, edit or annotate the corresponding script on 
Google Sheets to reflect their preferred conversational trajectories.

Participants engaged with these materials over five days. Across one or 
two editing sessions, individuals contributed between 447 and 1347 words. 
Table 1 summarizes participation volume and engagement time, illustrating 
the feasibility of asynchronous contribution across stakeholder roles.

Figure 1:  Example of materials used in Phase 1. Scenario descriptions and chatbot 
conversation screenshots were presented on a website (left). The same conversation 
scripts were provided on worksheets to support reading and editing (center & right). 
Participants edited and commented directly on the worksheets (right).
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Table 1: Summary of participant contributions in Phase 1.

Participant Editing Sessions Editing Time Word Count

P1 (client) 1 52 minutes 665 words

P2 (PrEP navigator) 2 115 minutes 1347 words

P3 (PrEP navigator) 2 102 minutes 1090 words

P4 (client) 2 79 minutes 447 words

The artifacts captured divergent assumptions about the chatbot’s role 
and communication style. For example, in a scenario where the chatbot 
was imagined to provide emotional support to clients who had recently 
broken up with their partners late at night, participants expressed 
differing views. P4 emphasized boundary-setting, suggesting that “It 
might be better to state clearly at the beginning that emotional distress 
shouldn’t be directed to the chatbot or the case manager, and that this 
service is only meant for medication-related consultation.” In contrast, 
P2 revised the chatbot’s response to adopt a warmer and more explicitly 
empathetic tone, writing, “Thank yourself who once tried so hard. Let 
go of those ties and give yourself a moment to rest .” Together, these 
contributions make explicit a design tension between scope control and 
relational support, illustrating how asynchronous engagement can surface 
issues that require subsequent negotiation. This tension echoes adjacent 
HCI findings that chatbot-guided interaction can support emotionally 
difficult articulation in a self-paced, nonjudgmental format, while still 
requiring clear boundary-setting around the chatbot’s role in relation to 
professional care (Tseng and Liao, 2025).

TRANSITION: STRUCTURING NEGOTIABLE TENSIONS

Between Phase 1 and Phase 2, two research assistants transformed the 
asynchronously generated inputs into materials suitable for collective 
negotiation. Researchers read and annotated all Phase 1 contributions, 
focusing on points of divergence, uncertainty, and conflicting expectations. 
These were formulated as negotiable tensions and translated into neutral 
discussion prompts without attribution, reducing the likelihood that 
professional perspectives would be treated as inherently more authoritative 
or legitimate than client perspectives.

Prompts were phrased to foreground design trade-offs rather than 
stakeholder positions, typically using formulations such as “some participants 
expressed…”. For the scenario above, comments were synthesized into the 
following prompt: “Some participants feel that the chatbot could provide 
emotional companionship, while others think it should focus solely on 
offering professional support related to PrEP. Should the chatbot respond to 
clients’ everyday topics (e.g., romantic relationships or casual conversation)? 
What should the chatbot’s role be?” Through this process, researchers 
formulated seven discussion prompts. Other prompts addressed trade-offs in 
reminder timing and frequency, for example: “Some participants mentioned 
that being reminded 24 hours in advance feels too early, while others felt that 
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reminders every four hours are too frequent. What reminder frequency and 
format would best meet users’ needs?” These prompts served as structured 
inputs for the subsequent synchronous perspective exchange.

Phase 2: Synchronous Perspective Exchange

Phase 2 was conducted using Google Meet and Google Sheets with the same 
participants from Phase 1. Two synchronous workshops were held, each 
involving one PrEP client and one PrEP navigator, with each session lasting 
approximately one hour. Dyadic workshops were adopted rather than a 
single group session due to scheduling constraints and to reduce participation 
barriers for clients who might be reluctant to disclose identities or personal 
experiences in the presence of other clients. Google Meet was selected for 
its accessibility and familiarity in the field setting, while Google Sheets were 
used to present prompts alongside relevant conversational contexts requiring 
further discussion (Figure 2).

Figure 2: Example of materials used in Phase 2. Conversation scripts and discussion 
prompts are presented side by side, while participants’ comments are summarized in 
real time and displayed to support discussion.

The workshops were supported by the research team, which included one 
design professor, one public health professor, and three research assistants. 
One research assistant facilitated discussion by introducing the structured 
prompts, inviting participants to articulate positions and rationales, and 
encouraging responses to alternative viewpoints. Discussion points were 
summarized by the other two research assistants in Google Sheets in real 
time, enabling participants to review and confirm emerging interpretations 
during the session. Additional team members were present to provide domain 
expertise when appropriate.

Across the two workshops, all seven discussion prompts were addressed 
within the allocated time. Participants clarified trade-offs and negotiated 
acceptable directions for the chatbot. At the conclusion of Phase 2, the 
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workshops produced documented discussion outcomes, including shared 
understandings and negotiated directions that reflected how differing 
perspectives were reconciled.

For instance, when discussing whether the chatbot should engage in 
emotional support, the negotiated summary documented considerations 
such as defining the chatbot’s scope as primarily PrEP-related, specifying 
conditions under which redirection to specialized mental health resources 
would be appropriate, and allowing limited supportive responses (e.g., 
simple relaxation techniques or prompts to seek human assistance). This 
outcome illustrates how synchronous exchange supported the articulation 
of boundaries and conditional directions through facilitated perspective 
negotiation.

DISCUSSION

Addressing Challenges in Healthcare Co-Design 

Successful adoption of healthcare technology depends on alignment with 
the conditions of the deployment context, including technical infrastructure, 
clinical workflows, and user needs (Wang and Tseng, 2025). Multistakeholder 
co-design can surface and reconcile design directions across stakeholder 
roles (Andersen and Mosleh, 2021; Pirinen, 2016). Prior work has examined 
ways to scaffold deliberation, including design card toolkits for mutual 
understanding (Yu et al., 2025), chatbots that support group dynamics 
(Benke et al., 2020) and help address uneven participation (Kim et al., 
2020; Kim et al., 2021), and visual interfaces that make consensus and 
disagreement more visible (Liu et al., 2018). Rather than attempting to 
address all challenges associated with group interaction, our method focuses 
on three constraints that are particularly salient in healthcare co-design: 
limited healthcare provider availability, authority asymmetries between 
healthcare providers and receivers, and participation sensitivity among 
healthcare receivers. Importantly, this sensitivity should not be treated as 
an individual “user characteristic.” It is often produced by sociotechnical 
conditions that shape what people feel safe to disclose, when, and to whom 
in health-related communication (Lee et al., 2022; Tseng et al., 2023). 
Related work in sensitive chatbot contexts similarly shows that participants 
may reject framings that feel pitying, underscoring the need for dignity-
preserving elicitation and interpretation practices (Wang and Tseng, 2024). 
By combining asynchronous perspective articulation, researcher-mediated 
structuring, and focused synchronous exchange, the method prioritizes 
feasibility and inclusion under real-world healthcare constraints.

Paving the Way for Real-Time Interaction

The method intentionally retains synchronous discussion because real-
time interaction provides a shared space for clarification, grounding, and 
alignment across perspectives. This stance differs from approaches that 
rely on automated mediation, such as chatbots, to relay stakeholder input 
through fully asynchronous deliberation (Shin et al., 2022). While our 
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approach still requires stakeholders to allocate time for real-time interaction, 
asynchronous articulation and researcher-mediated prompt structuring 
concentrate synchronous discussion on well-defined tensions. This division 
of labour can make limited interaction time more efficient without reducing 
the opportunity for negotiation.

Retaining synchronous interaction also does not imply ignoring power 
asymmetries. Instead, the transition between phases is designed to mitigate 
such risks. Compared to conventional workshops that require facilitation 
and sensemaking in the moment, the proposed method shifts coordination 
and interpretation work into a preparatory stage. This enables researchers to 
engage more carefully with stakeholder input and to translate contributions 
into neutral, de-attributed discussion prompts, reducing the extent to which 
role-based authority shapes early interpretation and negotiation.

Beyond a Single Two-Phase Cycle

Although presented as a two-phase method, the structure is not intended 
to be strictly linear. Asynchronous articulation and synchronous exchange 
can be revisited across multiple cycles as new questions, constraints, or 
design alternatives emerge. In this sense, synchronous negotiation does not 
necessarily signal closure. It can instead surface issues that warrant further 
reflection and re-articulation.

This flexibility aligns with views of co-design as “joint inquiry and 
imagination” (Steen, 2013). From this perspective, understanding the problem 
and envisioning alternatives unfold iteratively rather than in a single step. 
By supporting repeated individual articulation and collective discussion, the 
proposed method enables co-design outcomes to evolve through cycles of 
inquiry, tension structuring, and alignment. 

LIMITATIONS AND FUTURE WORK

Despite the use of familiar online tools, our method may still be challenging 
for populations with limited digital literacy, including older adults. Future 
work should examine adaptations and support mechanisms that improve 
accessibility, such as guided onboarding, alternative input modalities, or 
assisted participation formats. In addition, because researchers structure 
the discussion prompts, the transition step may introduce interpretive bias 
by shaping what becomes negotiable and what is set aside. Future studies 
could develop lightweight guidelines and reflexive practices, and explore tool 
support that documents how prompts are derived from inputs to improve 
transparency and consistency across research teams.

CONCLUSION

This paper presented a low-cost, two-phase asynchronous-synchronous 
online co-design method for healthcare contexts characterized by time 
constraints, power asymmetries, and participation sensitivity. An illustrative 
chatbot co-design case showed how the approach supports articulating 
diverse perspectives asynchronously and negotiating key tensions efficiently 
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in focused synchronous sessions. Overall, the method offers a practical 
scaffold for conducting multistakeholder healthcare co-design in real-world 
settings where conventional workshop formats are difficult to sustain. 
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