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Figure 1: Teaser Bento: Introducing Human-Precision Medicine Interaction (HPMI). HPMI was first introduced in our CHI 2025
paper, as noted in the top-left corner, drawing inspiration from the tension between socio-technical considerations and the
advancing technologies of Precision Medicine (PM). HPMI, which integrates HCI with PM, highlights several key challenges at
the intersection of technology and human experience in healthcare. The four main challenges discussed in this paper are listed
below, while the top-right corner highlights additional topics for further exploration. Some design elements of this figure are
adapted from Figure 1 of our CHI 2025 paper.

ABSTRACT
In this paper, we introduce the term Human-Precision Medicine In-
teraction (HPMI) to explore the convergence of Precision Medicine
(PM) and HCI in advancing personalised healthcare. Building on
our CHI 2025 paper titled Human-Precision Medicine Interaction:
Public Perceptions of Polygenic Risk Score for Genetic Health Predic-
tion, this work further examines the challenges and opportunities
at the intersection of PM technologies and HCI. While PM tech-
nologies like Polygenic Risk Scores (PRS) have the potential to
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empower individuals, they also present significant challenges, in-
cluding privacy concerns and anxiety induced by uncertainty. We
argue that the successful realisation of PM’s potential requires a
careful integration of technological innovation with human values.
This paper, thus, focuses on four key areas: identifying entry points
for HCI contributions, addressing challenges in pilot implementa-
tions, managing stakeholder tensions, and understanding the roles
of HCI in different PM technologies. We invite the CHI and wider
HCI communities to engage in a dynamic dialogue on fostering a
more human-centred approach to interactive PM and wider health.

CCS CONCEPTS
• Human-centered computing → Interactive systems and
tools; • Applied computing→ Life and medical sciences.
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1 INTRODUCTION
The landscape of healthcare is more than just evolving – it is under-
going a profound transformation that touches every aspect of our
lives. The era of one-size-fits-all treatments is over; today, Precision
Medicine (PM) celebrates our individual differences. Technically,
PM is a rethinking of how we interpret vast, multi-dimensional
healthcare data to craft treatments that resonate with each unique
individual [4, 6, 9]. Although PM found its early roots in the late
1990s with breakthroughs in breast cancer treatments [3], its true
momentum surged in 2015 with the launch of the U.S. Precision
Medicine Initiative [1]. More recently, digital health research in
HCI has begun to grapple with this transformation, exploring how
technology can and should support a more personalised approach
to care – here, the field of HCI could play a crucial role [8].

In our CHI 2025 work titled Human-Precision Medicine Interac-
tion: Public Perceptions of Polygenic Risk Score for Genetic Health
Prediction [12]1, we explore public perceptions of Polygenic Risk
Scores (PRS) in the context of PM through an HCI lens. PRS is an
emerging PM technology that predicts human beings’ future health
conditions by comparing the genotype data in the cohorts with
and without the disease [7]. While much of the existing literature
focuses on PRS as a technical tool, there is limited research on how
people perceive PRS. We uncovered that while PRS holds remark-
able promise for informing personal healthcare strategies, it also
brings with it a spectrum of challenges for the public. For example,
the uncertainty embedded in risk predictions can inadvertently fuel
anxiety or even trigger adverse mental health outcomes. Reflecting
on these findings, we realised that the future of PM must be a har-
monious blend of technological innovation and human values. This
realisation, thus, led us to coin the term Human-Precision Medicine
Interaction (HPMI), which aims to bridge the gap between techno-
logical advancements and the complexities of human experience
in healthcare. Figure 2 shows the original text in our CHI paper
towards the introduction to HPMI.

2 TOWARDS HUMAN-PRECISION MEDICINE
INTERACTION (HPMI)

Our exploration into public perceptions of PRS [12] has illuminated
a pathway towards what we call HPMI – a natural convergence
of terms “precision medicine” and “human-computer interaction”.
Within HPMI, we call to integrate technological advancement with
the nuanced realities of human experience in healthcare. HPMI
invites us to ask: How might we design and implement PM
tools that are not only data-driven – which is what dominates
much research and development around PM technologies
thus far – but also deeply respectful of the human condition,
1An arXiv version of this work is available: https://arxiv.org/abs/2501.19405. A prelim-
inary version of this work has also been reported in an extended abstract [11].

including emotional, psychological, and cultural factors, in
a responsible way? In this section, we explore four main areas
and challenges within HPMI:

(1) identifying entry points for the field of HPMI,
(2) avoiding “pilotitis,”
(3) addressing stakeholder tensions, and
(4) understanding the roles of HCI in different PM technologies.

2.1 Entry Points to HPMI
The integration of PM into everyday healthcare presents several
clear entry points for further research and collaboration, especially
when considering HPMI. These entry points refer to key areas
where HCI researchers can intervene, such as interface design,
user comprehension, and data presentation. In our paper [12], we
chose not completely to define the term “HPMI”; at the forefront
is the recognition that emerging technologies like PRS require not
only technical refinement but also thoughtful consideration of how
complex health data is communicated and interpreted by diverse
users. HCI researchers, for example, are uniquely positioned to
bridge the gap between data-intensive PM applications and their
end users by designing intuitive interfaces and interaction models,
to ensure that genetic and probabilistic health information becomes
accessible and meaningful to both healthcare professionals and
the public who have no relevant knowledge. A critical question,
however, remains:

• What design strategies can best facilitate user comprehen-
sion and engagement with complex health data while main-
taining clinical accuracy?

2.2 “Pilotitis”
Alongside these promising entry points, there are notable pitfalls
that must be carefully navigated to avoid common challenges ob-
served in wider digital health innovations. One significant risk is
the tendency for these projects to remain perpetually in a pilot
phase, often referred to as pilotitis [2], due to the reasons including
delayed or insufficient stakeholder engagement. Early and contin-
uous involvement of all relevant parties – ranging from patients
and healthcare professionals to data scientists and policymakers –
might prevent the disconnect that often arises when technological
capabilities outpace public understanding and clinical applicabil-
ity. Without such engagement, misalignments may occur between
the technical design of PM tools and the practical constraints of
healthcare settings, including limited time for comprehensive data
interpretation by busy healthcare professionals [5]. To counteract
these issues, design and implementation processes should remain
iterative, incorporating ongoing feedback and adaptive governance
structures that bridge the demands of transparency, privacy, and
clinical utility. Therefore, we ask:

• How might we develop research frameworks and evaluation
strategies that ensure HPMI studies translate into tangible,
lasting improvements in healthcare delivery, rather than
remaining confined to academic exercises?

https://arxiv.org/abs/2501.19405
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Figure 2: Introduction to HPMI in Our CHI Paper [12].

2.3 Stakeholder Tensions
The third challenge within HPMI is balancing diverse stakeholder
priorities further complicates the integration of PRS and broader
PM technologies. In any multidisciplinary effort, tensions are likely
to emerge, as different groups bring their perspectives and priorities
to the table. However, it is particularly pronounced in healthcare
HCI and specifically, HPMI research. For example, while HCI re-
searchers might advocate for user engagement and iterative design
processes, healthcare professionals often emphasise clinical accu-
racy, evidence-based practice, and operational efficiency. These
differing priorities can create challenges in aligning user-centred
design with the strict standards of medical practice. Moreover, man-
aging the inherent trade-offs between data transparency and pri-
vacy regulations adds another layer of complexity. Patients may
expect clear, transparent communication about their genetic in-
formation and the ability to control its use, yet the operational
realities of healthcare systems and regulatory frameworks can limit
such flexibility. The divergence in expectations calls for careful,
proactive public engagement from the outset, ensuring that all
stakeholders are informed and their concerns addressed before the
technology becomes fully embedded in clinical workflows. Ulti-
mately, the success of PM technologies will depend on establishing
shared frameworks that allow for deeper interdisciplinary under-
standing instead of surface-level compromises, thereby fostering
trust and ensuring that technological innovations are both ethically
sound and practically applicable. The two questions here are:

• HowmightHPMI research be adapted to balance user-centred
design with the stringent requirements of clinical practice
and regulatory compliance?

• How might interdisciplinary methods, such as design think-
ing and participatory design, be applied in the context of
PM to improve the user experience and ensure the usability
of PM tools, while considering the diverse perspectives of
stakeholders from healthcare, technology, and ethics?

2.4 Roles of HCI in Different PM Technologies
Furthermore, it is important to recognise that not all PM applica-
tions require the same level of HCI involvement. Some PM technolo-
gies, such as PRS or medical imaging systems [13], rely heavily on

direct user interaction, where clear communication and intuitive de-
sign are critical to patient and healthcare professional engagement.
These high-interaction technologies, thus, require HCI researchers
to design user-friendly interfaces and decision-support tools that
facilitate comprehension and usability. Meanwhile, some PM tech-
nologies, like genomic sequencing pipelines or the delivery of drugs
and cells in vivo [10], may not involve direct user engagement and
primarily function through backend processes. In these cases, HCI
may be less central, but its role in the interpretation, communi-
cation, and ethical considerations of these technologies remains
potentially crucial. As such, different PM technologies necessitate
varying degrees of HCI involvement, and it is vital to understand
how to tailor HCI frameworks to address the specific needs of each
in the field of PM. Here, we ask two questions:

• How might HPMI be adapted to varying levels of user in-
teraction across different PM technologies, ensuring that
usability concerns are appropriately addressed?

• What role does HCI play in ensuring ethical transparency
and interpretability in low-interaction PM technologies, and
how might it support their integration into clinical practice?

3 COMPLEXITIES IN HPMI: BEYOND THE
CORE ISSUES

While the four primary topics discussed above are crucial to the
development of HPMI, several additional issues warrant further
exploration. In addition to complementing the existing discussion,
eight topics here offer significant opportunities to shape the future
of HPMI, addressing challenges that arise from the interdisciplinary
and ever-evolving nature of PM. Below, we outline eight directions
for HPMI for further discussion.

3.1 Ethics and Privacy Concerns
The integration of PM technologies, such as PRS, introduces sig-
nificant ethical dilemmas, particularly related to privacy, informed
consent, and data ownership. As personal health data becomesmore
central to healthcare decisions, there is an urgent need to balance
innovation with the protection of individual rights. How might
HPMI address ethical concerns, particularly regarding data
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privacy, informed consent, and transparency, while fostering
trust among stakeholders?

3.2 Cultural Differences
Cultural differences play a critical role in healthcare preferences,
decision-making processes, and the acceptance of medical tech-
nologies. In a globalised healthcare environment, understanding
how different cultural groups interpret medical information, health
risks, and privacy concerns is essential for ensuring the widespread
adoption of PM technologies. How might HPMI be adapted to
account for cultural differences in healthcare practices and
patient expectations, ensuring that PM tools are effective
across diverse populations?

3.3 Enhancing Patient Engagement and Health
Behaviour

A key challenge in PM is ensuring that patients are not only passive
recipients of individual health data but active participants in manag-
ing their health. Empowering patients to take control of their health
through informed decision-making is central to the success of PM.
HPMI has the potential to bridge the gap between data-driven med-
ical insights and meaningful patient action, enhancing the overall
healthcare experience. How might HPMI enhance patient en-
gagement in PM, and what role do patient empowerment and
health behaviour play in improving outcomes?

3.4 Ensuring Accessibility and Equity
As PM tools become more advanced, there is a risk that access
to these technologies will be limited to certain socio-economic
groups, exacerbating existing healthcare inequalities. HPMI offers
a future framework for ensuring that PM tools are designed to be
inclusive and equitable, promoting accessibility for underserved
populations and addressing systemic barriers to healthcare. How
might HPMI contribute to making PMmore accessible and
equitable, particularly for underserved populations or those
with limited access to healthcare technologies?

3.5 Addressing Technology Acceptance and
User Experience

Despite the transformative potential of PM, widespread acceptance
of new technologies remains a challenge. Patient and healthcare
provider acceptance of PM tools is often hindered by concerns over
usability, trust, and perceived benefits – as we introduced above.
A key role for HPMI is to bridge the gap between PM technology
and user-friendly interfaces, ensuring that PM tools are not only
clinically effective but also widely adopted. How might HPMI be
used to improve user experience and address barriers to the
acceptance of PM technologies, such as trust, usability, and
perceived benefits?

3.6 Fostering Interdisciplinary Collaboration
and Innovation

HPMI itself is an interdisciplinary field, merging insights from in-
cluding but not limited to healthcare, technology, social sciences,

and ethics. The future of PM will require close collaboration be-
tween diverse disciplines to ensure the successful integration of
human-centred design and cutting-edge PM technology.Howmight
HPMI foster interdisciplinary collaboration between health-
care professionals, technologists, and social scientists to drive
innovations in PM?

3.7 Incorporating Dynamic Feedback and
Adaptive Design

As medical knowledge evolves and individual health data becomes
more nuanced, there is a need for PM tools to adapt continuously
to changing circumstances. HPMI can support the development of
dynamic feedback loops that ensure PM tools evolve in response
to new insights and individual patient needs, offering personalised
care over time. How might HPMI integrate dynamic feedback
loops to enable continuous adaptation of PM tools, ensuring
they remain responsive to the changing needs of patients
over time?

3.8 Behavioural Design and Personalised
Interventions

One of the strengths of PM is its ability to offer highly personalised
interventions based on personal health data. For example, genetic
data. However, the success of these interventions depends on how
well they are tailored to individual behaviours and lifestyles. HPMI
has the potential to incorporate behavioural design principles, en-
couraging healthier behaviours and improving patient adherence
to medical recommendations. How might HPMI leverage be-
havioural design to create personalised interventions that
improve patient outcomes and adherence to medical advice?

4 CONCLUSION
In summary, we invite our communities to collaboratively examine
actionable entry points, navigate “pilotitis,” reconcile the often-
competing priorities of multiple stakeholders, and understand the
HCI roles in different PM technologies through the introduction
and shaping of Human-Precision Medicine Interaction (HPMI). Just
as HCI has long championed human-centred innovation, HPMI
urges us to rethink the interaction between technology and the
complex dimensions of human health. We hope that the discussions
here will not only deepen our understanding of HPMI but also
spark innovative approaches that transcend traditional disciplinary
boundaries.
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