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About the Exhibition

The Design Innovation in Healthcare exhibition was meaningful conversations among clinicians, patients,
conceived as a platform to showcase design enginnering designers, researchers, and the wider hospital commu-
research and innovative projects from the Dyson School nity. Posters in the exhibition presented a diverse range
of Design Engineering that directly address real-world of design and enginnering projects, developed through
healthcare challenges. Hosted in collaboration with CW+, interdisciplinary research and co-design with users.
the official charity of Chelsea and Westminster Hospital Beyond showcasing work, the exhibition served as
NHS Foundation Trust, this first joint exhibition brought a springboard for long-term collaboration. It facilitated
academic innovation into a clinical setting with the aim to valuable feedback and potential collaborations among
bridge the gap between design innovation and real-life the Dyson School of Design Enginnering, CW+, and the
healthcare contexts. staff and communities of the Chelsea and Westminster
Held on 20-21 May, 2025, at the Academic Atrium of Hospital.

Chelsea and Westminster Hospital, the exhibition sparked

Photo Credit: Marco Da Re
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“This event, and more generally our collaboration with CW+, has
been an excellent example of community engagement. Re-
searchers at all stages of their careers engage with those im-
pacted by the technologies we build, listening to needs, explain

pros and cons, and co-designing solutions.” Prof. Rafael A. Calvo

Dyson School of Design
Enginnering

“This exhibition highlights the value of embedding design in
healthcare settings. By co-designing with patients and clinicians,
we ensure innovations are inclusive, grounded in lived experi-
ences, and positioned for real-world impact.”

Dr. Celine Mougenot

Dyson School of Design
Enginnering

“This exhibition showcased the power of bringing researchers,
clinicians, and patients together and listening to lived experi-
ences, exploring possibilities, and co-designing solutions. By
embedding design into healthcare, we ensure that new tech-
nologies are inclusive, impactful, and ready to make a real Trystan Hawkins
. . . . , 5 Director of Patient Environment
difference in patient experience and wellbeing. CWa
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Digital Health Interventions for
Hypertension Control in Low-
and-Middle Income Countries
(LMICs) — Systematic Review

Angelina Ankah Amengu, a.amengu23@imperial.ac.uk
Supervisors: Dr. Talya Porat, Dr. Weston Baxter

Background & Motivation

Hypertension affects 32% of adults aged 25 and older in LMICs, contributing to heart
disease, strokes, and kidney failure. However, only 14% of hypertensive patients
have their condition controlled [1] (Figure 1).

While digital health interventions (DHIs) have the potential to improve hypertension
management, their adoption and effectiveness in LMICs is limited compared to HICs.
Despite efforts to control hypertension in LMICs, research on the effectiveness and
barriers influencing DHls in achieving blood pressure reduction, medication
adherence, and healthy lifestyle modifications remains limited [2] [3] [4], highlighting
the pressing need for further exploration.

Figure 1: Hypertension prevalence, control and awareness in HICs vs LMICs

Aim & Objective

To explore the effectiveness and barriers of digital health interventions in achieving
health outcomes (i.e., blood pressure control, medication adherence, and healthy
lifestyle modifications) in LMICs.

We conducted a systematic search of the Web of Science, PubMed, and Embase
databases for articles published between January 2010 and September 2023.

The results were reported in accordance with the PRISMA search process.

The systematic review included 35 studies from LMICs, after the screening process.

Results 1: Blood Pressure Control

n, 20 - 21 May, 202

The study highlights the urgent need for
research into the limited adoption of digital
health interventions (DHIs) for hypertension
control in LMICs.

ion Adherence

Results 3: Healthy Lifestyle Modification

Design Recommendations

Conclusion

Effective digital health interventions (DHIs) in LMICs primarily focus on SMS, alerts,
and reminders for hypertension control. However, their effectiveness is limited by
inadequate resources, lack of shared decision-making, and insufficient active
engagement between patients and healthcare professionals. Future interventions
should incorporate advanced DHls, along with community-centred and behaviour-
centred approaches.

Angelina Ankah Amengu is a PhD student at the Dyson School of Design Engineering. Her PhD
research focuses on designing novel digital health interventions for improved self-measured blood
pressure (SMBP) monitoring among hypertensive patients in LMICs, using a behaviour-centred design
approach. Her research interests include behavioural design, participatory co-design, HCI and WSNs.
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FemGluco: Designing
Discreet, Feminine Blood
Glucose Monitoring Devices
for Women with PCOS

Annika Gao, Christina Ingels, Lesile Zeng, Tessa Yao

Abstract

This project explores how blood glucose monitoring can be reimagined through
discreet, aesthetic product design for women with polycystic ovary syndrome
(PCOS). Drawing on user-centered design methods, the team developed
FemGluco, a mascara-inspired, Bluetooth-enabled device for daily use.

Introduction

People with PCOS often require routine glucose monitoring to manage insulin
resistance, a process traditionally associated with medicalized, stigmatizing
devices. This project addressed the gap in gender-sensitive design for chronic
health tools. We asked: How might we support women in managing PCOS
discreetly, confidently, and elegantly in daily life? The solution repositions medical
devices as lifestyle-integrated artifacts.

Methods

Desk research and user interviews explored stigma, routines, and preferences.
Initial sketches explored formats such as keychains, hand creams, and tech-
integrated ornaments. Concepts were scored using a weighted matrix prioritizing
usability, discretion, appearance, portability, and safety. The final prototype was
informed by CMF (color, material, finish) exploration and use-case simulation.

Design Innovation in Healthcare Exhibition, 20 - 21 May, 2025, Chelsea and Westminster Hospital, London, UK

Conclusion

Results

FemGluco exemplifies how reframing medical devices as personal accessories
may increase uptake and reduce the emotional burden of chronic health
management. Through co-design and iterative prototyping, the device balances
technological function with human-centered aesthetics.

The FemGluco design selected was a mascara-inspired glucose monitor with an
LED ring display, Bluetooth syncing capability, and a replaceable lancet and test
strip system. It integrates a Type-C charging port and a threaded plastic grip.
Through aesthetic and ergonomic refinement, the product enhances discretion,
ease of use, and emotional comfort. Color variations (pink-gold, white-silver)

support personalisation and emotional resonance across age groups.

Discussion

Our evaluation highlighted that subtle, cosmetic-style design can significantly
improve acceptance and reduce stigma. Users appreciated the reduced visibility,
enhanced form factor, and familiar object association. This work contributes to

the broader field of women's health and inclusive design in medical technology.

Bio

Our team are four students from the Dyson School of Design Engineering,
who are passionate about inclusive healthcare design, behaviour change, and
embedded UX. Our interdisciplinary backgrounds span product design, digital
health, and women's health advocacy.
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Exploring the Intersection of
Extreme Weather and Mental
Health: Toward Collaborative
Climate Journaling

David Sarlos | david.sarlos@imperial.ac.uk
Advisor: Professor Rafael Calvo
Abstract

Exploring Extreme Weather Events' (EWEs) mental impacts, using Value-
Sensitive Design (VSD) methods to envision a Collaborative Climate
Journaling for integrated mental health support in climate adaptation.

Introduction

Extreme Weather Events (Figure 1) cause significant mental health impacts,
including anxiety and depression, affecting people and communities.",? Yet
emotional wellbeing remains underrepresented in many disaster response
approaches. This study envisions Collaborative Climate Journaling to
support resilience and advocacy for integrated mental healthcare.

Figure 1. Interviews and lived experiences of EWEs
(Source: datawrapper.de/_/Y7Zz2)

Methods

Employing Value-Sensitive Design®, 14 value-oriented interviews with
stakeholders (Figure 2) explored psychological impacts of Extreme Weather
Events, resulting in mapped values and motivations (Figure 3). Thematic
analysis and an Envisioning Cards* workshop were then used to identify
value tensions (Figure 4) and translate the findings into a tool concept for
healthcare resilience. Sensitive approach and ethics strictly followed.

Climate crisis recoveries demands

integrated mental health support.

Figure 3. Core Values and Motivations (Source: Miro)

Conclusion

Results

Extreme Weather Events significantly impact mental health, including
anxiety and depression. Current response overlooks emotional wellbeing,
highlighting the need for integrated support. Collaborative Climate
Journaling offers a path for resilience and advocacy.

The study confirms Extreme Weather Events (EWEs) severely impact
mental health, causing anxiety, stress, and depression, with anticipation
being "very distressing". Participants use coping strategies like community
support and therapy. A key finding is the urgent need for integrated disaster
response explicitly addressing mental health and involving trained
professionals. Envisioning a Collaborative Climate Journaling (CCJ) tool
highlighted requirements for privacy and building social fabric through
collaborative storytelling, crucial for resilience in affected communities.

Discussion

The study validates the critical intersection of climate change and mental
health. Integrated disaster response must explicitly address emotional
wellbeing, a critical need healthcare systems can help fill. A CCJ tool could
bridge personal experience and collective action and support resilience,
potentially aiding recovery and informing better support mechanisms.

Figure 4. Value Tensions (Workshop Analysis)

Figure 2. Stakeholder Map (Author)

David Sarlos is an MSc candidate in Design with
Behaviour Science at Imperial College London. His
current work with Dr Weston Baxter explores climate
change's mental health impacts through Psychological
Ownership, to build collective resilience.
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Context-sensitive design
methods of digital health
technologies for female-
specific conditions

Diana Canghizer
Dr Céline Mougenot, Dr Talya Porat
Abstract

This project examines current FemTech design practices, identifying gaps in
context-aware participatory approaches for co-designing with complex
dimensions of women’s health experiences, and mapping current design
methods through a mixed methods approach. These findings will shape our
intervention focused on designing and testing context-sensitive tools and
methods for practitioners, aimed at supporting creating with lived realities
and the development of tacit knowledge within design processes for better
informed FemTech solutions.

Designing women’s health tech requires
navigating complex lived realities. This project
is developing context-sensitive tools and

methods for practitioners aimed at supporting
lived experience and tacit knowledge within
design processes.

Objective and Methods

Introduction

Digital health technologies for women’s health, known as FemTech, have
rapidly grown, spanning mobile apps, wearables, and service systems
(Chaléat and Baud, 2023; Kronemyer, 2018). Even so, the current state of
designing digital health poses significant challenges in understanding
context and users (Pagliari, 2007). This is even more challenging when it
comes to designing digital solutions for women’s healthcare considering
intimate and stigmatised bodily experiences from a societal and cultural
point of view (Sgndergaard, 2020). Recent examples highlight platforms
lacking appropriate design to support sexual health advice (Rushe, 2011;
Wilson et al., 2017) or promoting menstrual stigma (Homewood, 2018).
While the importance of lived experience in designing women’s health
technologies is recognised, there is limited clarity on the specific design
tools and methods used to elicit stories and tacit knowledge with lived
realities often surrounded by societal and cultural stigma.

The main aim of this research is to explore how to amplify women's
voices and their lived experience in the design process of female-health
digital technologies. The first phase is to investigate and map the current
tools and methods, followed by a secondary phase exploring which context-
sensitive tools and sensitive design methods innovation teams might need
in participatory design activities to support lived experiences, collect stories,
and form meaningful design insights on women’s health experiences.
Ultimately, producing informed design decisions based on real stories and
collective imagining for the creation of informed FemTech innovations.

This project will follow a Research into Design (RiD) approach and Design
Research Methodology (DRM) (Blessings, Chakabrati, 2002) employing
mixed methods across three main studies: Descriptive (1,1I) and Prescriptive.

Fig 1. Herlo B. - Example of participator n
Facilitation, elicitation, collection, collective imagining and co-designing
Intervention focused on ‘Discovery’ and ‘Define’ impacting all phases of the Double Diamond

Specialised Practice Women’s Health Context

Context-sensitive design | LIVED EXPERIENCE
Tacit knowledge
,,,,,,,,,,,,, > Cultural, societal and emotional
d--mmmmmmme dimensions of women’s health
experiences (e.g. bodily
knowledge, emotional responses,
cultural norms, and lived realities).

PARTICIPATORY DESIGN

Co-design, participatory
design activities, speculative
design (e.g. storytelling, use
of design probes, collective
imagining, scenario-building).

FEMTECH

Digital health innovations for female-health
conditions (e.g. mobile apps, wearables,
trackers, platforms, smart devices).

Innovation
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Expected Main Outcomes

The potential main contributions would consist in first defining the context-
sensitive design framework, the development of context-sensitive design
tools/ toolkit, and the validation of such interventions to better support
design practitioners and innovation teams in designing more informed,
inclusive, reflective, and better positioned women’s health digital
technologies.

Discussion

Designing for women’s health involves navigating complex, often
stigmatised experiences that are often challenging to articulate or elicit. The
methodological approach was chosen to structure this inquiry across
iterative phases, allowing for both empirical grounding and practical
interventions development. Recognising the value of co-producing tacit
knowledge, the current gaps emphasise context-sensitive participatory
methods that can surface complex dimensions of lived realities.

Bio

Guided by the research objective, this project is investigating three main
research questions and several sub-questions defined below.

What are the current design practices
and limitations in facilitating lived
experience and context-sensitivity
(CS) in the design of FemTech?

How can we define, design and
develop CS design methods and
tools to support a more informed
FemTech design process?

A) B)

How do design practitioners engage
c) with and evaluate the proposed tools

and methods in real-world design

contexts of FemTech solutions?

Diana Canghizer is a PhD Candidate in the Collective
Innovation Lab, Dyson School of Design Engineering.
She is a design researcher with experience in patient-
centred healthcare design, inclusive design and user
experience design. Her research interests include human-
computer interaction design in healthcare, women’s
healthcare design, Al x Humans and collective imagining.
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Designing an LLM-integrated co-design
tool to help interdisciplinary teams cross
knowledge boundaries in understanding
healthcare design challenges

Echo Wan, Dr Celine Mougenot

[l Why It Matters?

Putting experts from different fields in a room doesn’t guarantee integrated thinking. In
interdisciplinary healthcare innovation, teams must synthesise clinical insight, user needs,
tacit frontline knowledge, and emerging technologies. This diversity of knowledge
introduces significant challenges in aligning understanding and objectives across team
members. In particular, during the early stage of defining or redefining the design
challenge (also known as problem framing in design), the lack of knowledge integration
can lead to misaligned priorities, ineffective solutions, and wasted resources.

Advancing Knowledge
Transformation with LLM-

Enhanced Co-Design Tool

Image generated by ChatGPT 40

fll How This Research Responds

1. 3-T Framework - cross knowledge boundaries (Carlile, 2004): Transfer, Translation, and
Transformation, within an iterative loop that refines over time (Figure 1).

2. Co-Design Methods: Worksheets, canvases, and prompts help externalise thinking,
align perspectives, and support inclusive decisions. As boundary objects, they make
knowledge visible, negotiable, and actionable across disciplines.

. Large Language Models (LLMs): LLMs can enhance co-design by rephrasing jargon,
spotting inconsistencies, and prompting reflection—lightening cognitive load and
improving knowledge translation across diverse teams.

w

fll Study Aim

To understand how interdisciplinary healthcare teams currently navigate knowledge
boundaries during problem framing, and to explore how an LLM-integrated co-design tool
can support crossing knowledge boundaries informed by Carlile’s 3T framework.

Methods

1. Semi-structured Interviews (n=50)

Interviews with interdisciplinary healthcare design team members uncovered current challenges
and strategies related to knowledge boundaries, and implicit problem-framing processes.

Ml 2. Research-through-Design (RtD) Workshops (n=9)

Role-play artefacts were designed to simulate knowledge boundaries using incomplete, role-
specific information from a case study. The sessions explored how teams facilitate
discussions during problem framing.

Figure 1: 4.lterative Process

i

3.Transforming Knowledge

Negotiate on interests and goals to agree on a
common objective

ry

2.Translating Knowledge

Create shared understandings and build new
team knowledge

ry

1.Transferring Knowledge

Make existing knowledge clear enough
to share with others.

f

1

Co-design Tool < LLM

Facilitation >

T |

Principles To Cross

Knowledge Boundaries Problem Framing Process

[ 1 1

Practitioner

Interviews RtD Workshops

3-T Framework

Outputs

1. Principles for LLM-Enhanced Co-Design tools to cross boundaries

Grounded in Carlile’s 3-T framework and informed by 50 practitioner interviews, we distilled
guiding principles for embedding LLM capability into co-design tools. Together, they translate
day-to-day boundary-crossing pain-points into lightweight, actionable design rules that turn
static artefacts into adaptive collaboration supports.

Instant Translation and Clarification Transparent Negotiation and Escalation

Shared-Meaning Checks Oscillation Logging
Assumption Surfacing Micro-Nudges over Full Automation

Discrepancy Spotlighting

I'm a PhD candidate and a design strategist with
experience of the end-to-end innovation process. As a
part of my research, | offer free strategy workshops for
innovation teams. Connect via QR code to learn more

[l 2. Solution-to-problem process

Although each project type poses its own challenges, all
teams face a common barrier: shifting focus from
existing solutions, whether half-formed ideas or fully
built products, back to reframing the underlying
problem. By examining strategies used across 71
interdisciplinary healthcare projects, and in-depth
analysis of each stage through role-play workshops, we
developed a co-evolution model that captures this cycle.

Current Solution (a)

Key Attribute Analysis (b)

Solution Criteria (c4)

Problem Criteria (c;)

Expanded Requirements (d)

Reframed Problem (e)
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EvoTouch

A portable mixed-mode
simulator for physical
examination training

Elyse Marshall, Rusne Joneikyte,
Thrishantha Nanayakkara

Background

Physical examination is an efficient diagnostic tool that, when performed
well, can reduce reliance on expensive imaging, lower the risk of missed
diagnoses, and accelerate patient care.

Yet it remains one of the hardest clinical skills to master with up to 40% of
diagnostic errors linked to poor technique [1,2]. This is partly due to the
complexity of detecting subtle signs, interpreting subjective responses, and
applying nuanced clinical reasoning across a wide range of patients and
conditions. Many students also lack adequate opportunities for structured,
hands-on practice [1]. This leads to preventable errors, unnecessary
investigations, and inefficient care delivery, especially in low-resource
settings [2,3].

Proficiency in physical examination requires repeated, deliberate practice
from early training onwards. Simulation offers a promising way to address
this gap and improve clinical skill development [1,3].

Current simulators

Evolving touch feedback of

Virtual Patients for enhanced
clinical skill training.

How you can help

Most physical examination training relies on peers, actors, or static

VR systems lack the vital element of touch, while high-fidelity robots are
costly and limited to specialist centres. EvoTouch fills this gap with a
portable, accessible simulator offering realistic touch feedback,
customisable scenarios, and individual performance tracking.

mannequins, which lack real pathology, tuneability and interactive feedback.

We’re seeking clinicians, educators, and simulator decision-makers to join
our testing rounds from July to December 2025. If you're interested in
contributing to the development of a next-generation simulation tool, contact

Elyse Marshall via the QR code or email below.

Sign up to our
feedback and
testing rounds here:

elyse.marshall19@imperial.ac.uk
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Lungy: Smartphone-based
Spirometry & Self-
Management Platform for
Asthma

Dr Luke Hale, luke.hale24@imperial.ac.uk

Abstract

Respiratory disease places a huge burden on patients, NHS services and
society. Lungy is designed to be a low-cost, accessible & scaleable platform
that can guide and encourage self-management in respiratory disease. By
using smartphone sensors and unique breath interactions, daily breathing
exercise can be incentivised. Lungy has so far shown excellent usability and
acceptability by asthma patients and its technology has been released in a
wellness app that is freely available on the iOS App Store.

Introduction

Breathing exercises can be effective in improving quality of life and
symptom control in asthma, but suffer from low adherence and compliance.
Traditional lung function tests may not be accessible to all patients that
need them. Lungy seeks to fill this gap by offering a easily accessible,
engaging, and eco-friendly smartphone-based solution, that integrates
breathing exercises whilst also capturing breathing data.

Fig 1. Lungy’s breath interaction. Breathing causes interactive visuals to
respond on the screen.

Methods

“‘Lungy can recognise and measure
breathing using a smartphone. It

could be low-cost & accessible
platform for asthma.”

Fig 3. Rough schematic of multimodal ML model. Smartphone sensor
data including microphone, facial tracking and accelerometer data are
combined in the model. Inset graph: model output shows reasonable
agreement with gold-standard spirometry data in healthy volunteers (+/-
10%).

Results

Users reported feeling more relaxed & focussed after breathing sessions.
The multi-modal ML model combining smartphone sensor data values was
+/- 10% of gold standard spirometry values in 10 healthy volunteers.
Lungy’s breathing technology was released as a wellness platform
(lungy.app), for stress and anxiety in Dec 2022. It has more than 100k
users, reporting excellent usability (4.8 star average) & accessibility. The
response to Lungy’s design and interaction has been very positive, with
corresponding high levels of user retention (~35% at 1 week).

Discussion

Lungy employs a novel, patented technology that uses the smartphone's
camera and microphone to detect and measure breathing in real-time. This
input drives generative audio and visuals that respond to each breath,
creating an interactive user experience. Patients were recruited via Asthma
+ Lung UK to test the app and give feedback in observed sessions.
Additionally, multimodal machine learning models were trialled on these
sensor data to compare measurements taken by traditional spirometry and
peak flow in healthy volunteers.

The current prototype of Lungy has demonstrated the feasibility of
smartphone-based breath recognition and has been positively received in
user workshops and focus groups. It is very effective in incentivising
breathing exercise. Measurement of lung function via a smartphone is
promising, though the current study was conducted in healthy volunteers.
Further studies would be required in patients with respiratory disease.

Conclusion

Lungy represents a promising development in digital health for respiratory
disease management and mental well-being. By building on existing
smartphone technology, it offers a potentially cost-effective, accessible, and
engaging platform for breathing exercises and even lung function
monitoring. Further development, regulatory approval and clinical validation
are required to fully its realise potential in respiratory disease.

Bio

Fig 2. Lungy’s user interface.
Patients follow an indicator to
guide their breathing pattern.
Nature-inspired visuals support
the interaction, here a rippling
meadow.

Luke Hale is an NHS Doctor and Royal Commission for
the Exhibition of 1851 Industrial Design Fellow, studying
Innovation Design Engineering at Imperial College
London and RCA. He is a member of the Royal College
of Surgeons and a visiting researcher at UCL Division of
Division. He was awarded funding as PI from NIHR and
Innovate UK to develop Lungy.

References

Brutonetal Py for ial. The Lancet. Respiratory medicine. 6(1), 19-26.
Beaumont et al. Effects of inspiratory muscle training in COPD patients: A s Journal, 12(7), 2178-2188.

This study/project is funded by the NIHR FAST Grant. The views expressed are those of the author(s) and not necessarily those of the NIHR or

the Department of Health and Social Care.

13



Design Innovation in Healthcare Exhibition, 20 - 21 May, 2025, Chelsea and Westminster Hospital, London, UK

14

Co-Designing Equity:
Innovating with Marginalised
Women through Cultural and
Linguistic Sensitivity

Mabel Forward, mcf24@ic.ac.uk
Primary Supervisor: Dr. Céline Mougenot

Abstract

Early stage research looking to advance co-design methodologies to
address gender inequity in healthcare, with a specific focus on cultural and
linguistic inclusivity. The aim is to achieve good practice and rigorous
outcomes by developing practical tools that can be used in co-production,
tackling challenges including power imbalance, representation, language
difference and cultural complexity.

Introduction

The healthcare system is repeatedly failing women in terms of misdiagnosis,
testimonial injustice, the loss of decision-making capacity, long waiting lists,
increases in emergency admissions, and worsening of symptoms and
mental health (1,2). There are social, economic, and political repercussions
to this that require both systemic and speculative solutions (3,4). Co-
designing futures with women themselves is a critical step in this direction.

Figure 1: ‘Futures cone’ adapted from Speculative Everything, Dunne & Raby (2013), by Kiryl Kavalenka

Methods

“

How can codesign methodologies be
advanced to address gender and

cultural inclusivity in healthcare
innovation?

Conclusion

One example of current stakeholder engagement is the collaboration
between groups of women in The Black Country, spanning various ages,
diverse backgrounds and experiences. Community groups have conducted
internal activities to understand their citizens’ needs, which has been shared
between group leaders. A short ethnography of this co-design process is
underway, focusing on language and metaphor use, supported by interviews
with group leaders (‘gatekeepers’) to better understand the process.

Using the ‘Research through Design’ methodology, and by integrating the
arts and social sciences in the process, this research will utilise a systems-
based, intersectional approach to better understand how knowledge is
shared and solutions are formed, in the context of women'’s healthcare. The
intended impact is to sensitively orchestrate product and service design,
with the additional intention to inspire creative, speculative ideation practice.

Results

The sharing of evidence generated from internal sessions is both dependent
and restricted by feelings of trust and facilitated engagement in the room.
Community pressure on group leaders means the question ‘What are we
going to do with this information?’ is particularly pervasive.

Discussion

Experiences of institutional mistrust is an active barrier to the deeper
understanding and exploration of the problem space. Deep investigation is
required of the environment for co-design, as well as the content itself.

Figure 2: Types of design research, from Research through Design, Interaction Design Foundation, Stappers and Giaccardi (2014)
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PhD student Mabel Forward has a background in Visual
Communication (ie. graphics, animation and film-making),
Anthropology (study of cultures) and Innovation (design
thinking and entrepreneurship). Human-centred design
and an interdisciplinary approach is core to her practice.
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Knitted Soft Wearable Robotics:
Assisting Activities of Daily Living (ADLSs)

for Ageing Populations

Mingke Wang*, m.wang23@imperial.ac.uk
Supervisor: Rebecca Stewart, r.stewart@imperial.ac.uk

Abstract

“This paper presents an opportunity to bridge
soft wearable robotics and textiles, offering

lightweight, flexible, and ergonomic solutions
for human-robot interaction. ”

Compared with expensive rehabilitation therapy requiring professional care service, lightweight and home-use assistive training wearable devices help the elderly
prevent decreased mobility in advance. However, much of the current research on soft wearable robots (SWRs) mainly focuses on after-injury rehabilitation and tends
to prioritize functionality over user comfort and long-term engagement. This work addresses that gap by promoting a knit-integrated SWR system to offer lightweight,

preventive and user-centric assistive technology for the aged population in ADLs.

Introduction

SWR is designed to be lightweight, safe, comfortable and flexible, allowing
them to seamlessly integrate into daily life at a lower cost. The integration of
knitted textiles into SWR has emerged as a new approach to enhance the
comfort and functionality of these systems due to significant advantages such
as stretchability, breathability, and adaptability for wearable applications. The
ability to incorporate e-textiles—fabrics embedded with sensors, actuators,
and conductive fibres—into knit-based designs enables the development of
smart wearables capable of providing real-time feedback and interaction. Most
current research on SWR primarily focuses on post-injury rehabilitation, often
emphasizing functionality at the expense of user comfort and engagement.
The knit-based SWR, in this research, is set up with the goal of restoring a
more “natural” movement of biomechanical behavior and serves a role in
accomplishing ADLs for assisting older adults.

Methods

We fabricated a range of knit sleeves to house the silicone actuators integrated
with different knitting techniques and varying parameters such as stitch density
and knitting tension.

Table 1: Experimental Parameters

Results & Discussion

(1.) Figure 1 shows that actuators with equal tension on both sides (10) exhibit
less deformation, while those with differing tensions (15-20 front, 7-8 back)
show greater deformation. This demonstrates that larger tension differences in
double-layer knitting produce more significant actuator deformation.

Figure 2: Comparison between full-needle (left)
and drop- needle (right) knit layer.

Figure 1: Actuator performance under
different knit tensions.

(2.) Figure 2 demonstrates that the drop-needle technique utilizes the knit
structure's pressure to achieve the desired deformation and functionality.
The results show that adjusting needle numbers and layouts with tubular
knitting enhances the actuator’s inflation effect. Figure 3 indicates that aligning
the drop-needle arrangement with the actuator's airbag density improves
collaboration between the knit structure and the actuator.

Figure 3: Silicone mold graphic (above) and the
drop-needle layout diagram (below).

Conclusion

Pneumatic actuators offers adjustable force and flexibility to support or
enhance muscle function during ADLs. On the social front, the development of
these SWR aims to create inclusive technology that addresses the needs of
older adults. It promotes social equality by focusing on usability, accessibility,
and enhancing well-being.Future plans includes experimenting with various
actuator materials (figure 4), shapes to fit ergonomic interaction (figure 5) and
a varieties of knitting techniques (figure 6).

Figure 4,5 & 6: Silicone molding process (left), ergonomic
interaction (middle) and knit design variations (right).
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Can asking questions relieve
mood disorders?: Digital
phenotype platform for
adolescent mental health

Minseo Cho, m.cho24@imperial.ac.uk
Prof. Rafael A. Calvo

Abstract

This study is a Pre-PhD work, developing a platform that collects and tracks
digital phenotypes related to the emotions and daily lives of adolescents.
The study determined whether the platform positively affected mood
disorder management through self-monitoring. Additionally, this study
identified potential indicators to predict the development of mood disorders.

Introduction

Adolescence is the period with the highest incidence of mental disorders,
half of which begin before age 18. Mental health issues during this stage of
life can have extended effects into adulthood, highlighting the need for
proactive interventions. Advances in technology have introduced digital
phenotypes as a way to diagnose and treat mood disorders early. Despite
their potential, concerns have been raised about the technical limitations of
passive digital phenotypes and the limited uses of active digital phenotypes.
Moreover, the effect of digital phenotype collection on managing mood
disorders remains unexplored.

Methods

Digital phenotype can help manage
adolescent mood disorders with

a stronger sense of connection
through questionings.

Results

Total of 36 adolescents participated in the study. The digital phenotype
collection platform significantly reduced adolescents’ depression (P = .044)
and stress (P = .034) and significantly increased their self-efficacy (P = .002)
and time management abilities (P < .001). However, it did not result in
significant changes in anxiety levels (P = .113). The correlational analysis
revealed weak but statistically significant relationships between passive
digital phenotypes and daily levels of depression, anxiety, and stress.

Discussion

Participants became more aware of their depression, anxiety, and stress
levels by recording emotions and reflecting on their daily activities and
behaviors. They identified emotional triggers from these records or recalled
unrecorded daily events. This reflection helped them develop strategies to
manage mood disorders, such as improving sleep or engaging in mood-
boosting activities when triggers were controllable. When triggers were
unknown or uncontrollable, participants used passive strategies such as

distancing themselves from stressors.

Conclusion

The findings suggest that the digital phenotype collection platform can be
used to understand and manage emotional disorders in adolescents. The
study’s high level of adherence, despite the extensive engagement required
for active input, underscores the potential for using digital phenotyping in
adolescent mental health care. The study contributes to a growing body of
evidence supporting the use of digital phenotyping as a means of

diagnosing and managing mood disorders in adolescents.

Bio

A four-week parallel, non-equivalent control group design was employed.
The intervention group was instructed to install a digital phenotype collection
platform on their mobile devices for 28 days. The passive control group was
not required to engage in any specific task. Both groups were assessed at
multiple points for mood disorders, namely depression, anxiety, and stress;
self-efficacy; and time management abilities. Following the intervention, the
intervention group participated in semi-structured interviews to discuss their
experiences. Data was analyzed using 2x3 repeated measures ANOVAs
with one between-subject factor (intervention group and control group) and
one within-subject factor (pre-intervention, mid-intervention, and post-
intervention).

Minseo Cho is a PhD student at the Dyson School of
Design Engineering. Her research interests include
utilizing technology to improve mental health among
adolescents. Her current research focuses on chatbot
design for social prescribing to support the mental well-
being for young people.
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How does value impact
healthcare decision-making?

— An example of antibiotic use

Rui Hu, rhu23@imperial.ac.uk
Supervisors: Talya Porat, Céline Mougenot

Introduction

“«

Integrating values to support more ethical

and trustworthy decisions in healthcare.

Method

Values are redeemed as general guidance for people’s lives 1.2. They are
deeply rooted and can impact beliefs, norms and behaviours s. In healthcare,
decisions are rarely based on clinical evidence alone, they are shaped by the
values of patients, clinicians, and policy-makers. However, decision support
systems often overlook these values, risking mistrust, low engagement 4, and
ethically misaligned interventions s.

In this study, the research team took the antibiotic prescription as a case to
identify key stakeholder values, surface value tensions, and explore how
these can be integrated into the design of interventions that are both
evidence-based and value-aligned.

Identified Stakeholders and Stakeholder Map (RACI)

We mapped key stakeholders and
their relationships through a literature
review and applied Schwartz’s
Refined Value Theory s classify the
values of the different stakeholders.

The Refined Value Theory outlines 19
human values, divided into four
dimensions—each reflecting distinct
motivational goals that guide human
attitudes and behaviour.

Refined Value Theory
(Schwartz, 2012)

Seven key stakeholders were
identified through a scoping literature
review, varying in their proximity to
antibiotic decision-making in primary
care.

In this map, centred on the decisions
of the key relevant stakeholders,

seven different stakeholders are L tencs
distributed in ellipses that are distant
from the decisions. The lines with
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Findings

Next Step

In the stakeholder map, we identified decisions made by 7 stakeholders in
the antibiotic use scenario from the literature. We applied RVT to collate and
visualise the underlying values driving these behaviours. Our analysis
revealed that each stakeholder group holds distinct value priorities,
reflecting their unique roles, responsibilities, and concerns within the
healthcare system.

Notably, general practitioners (GPs) and members of the public—our two
primary stakeholders—demonstrate significant differences in their
underlying values related to antibiotic use. These contrasting value
orientations highlight potential areas of tension in decision-making. The
limited work in this area does not show how value conflicts affect decisions,
which we would like to bridge in the next step.

To explore value alignment and conflict more systematically, we will
adapt the PVQ-RR questionnaire to assess value congruence. These
insights will inform the design of interventions that are not only
evidence-based, but also ethically grounded, context-sensitive, and
rooted in human values to better support communication and decision-
making in healthcare.
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HealersRx: A Digital
Wellbeing Intervention,
Tailored for Healthcare

Professionals

Zheyuan Zhang, zz8617@ic.ac.uk
Supervisor: Rafael A. Calvo, Céline Mougenot

Abstract

Digital mental health interventions (DMHIs) represent a promising line of
research as they provide feasible, accessible and cost-effective alternatives
to traditional mental health interventions. However, for healthcare
professionals (HCPs), the availability of tailored DMHIs is scarce, and
engagement levels are found to be low. Therefore, it is crucial to develop
DMHIs that are both relevant and engaging to HCPs.

We developed a digital tool to help healthcare professionals (HCPs) practice
mind-body exercises such as Tai-Chi, Qigong, and breathwork. The system
offers a collection of traditional practices, packaged into 5—10 minute
capsules designed for daily use.

Introduction

HCPs are one of the most vulnerable groups to occupational stress and
burnout, and DMHIs can be a suitable strategy to mitigate their stress and
burnout [1]. However, research has shown that there is still a scarcity of
DMHIs developed for HCPs [2]. Plus, off-the-shelf mental health tools like
mobile apps often suffer from low engagement rates among HCPs [3,4].
Therefore, research has called for tailored DMHIs for HCPs to maximise
engagement and effective relaxation.

A interactive, embodied and
evidence-based digital wellbeing

intervention, providing guidance on
mind-body exercises.

Future Studies

The Design

HealersRx features a multi-layered menu that allows HCPs to select the
number of participants, target body areas for relaxation, and specific
modules with varying difficulty levels.

During each session, HCPs receive real-time feedback on their movements
and performance scores, along with a post-session summary highlighting
relief outcomes, calories burned, and other potential benefits.

HealersRx can be used individually or with colleagues, promoting both
active mind-body engagement and positive social connection.

We are planning to conduct a pilot feasibility and acceptability study with
HCPs. This study will focus on testing HealersRx in the real-life clinical
environment, in staff rooms or staff communal areas. Staff members
participating the study will be asked to engage with the tool for a period of 1-
month. We will collect engagement data, participant feedback on the
feasibility and acceptability, and the potential effectiveness of HealersRx in
stress reduction and mental wellbeing.

With the results of the pilot study, we plan to conduct more systematic and
controlled study on the actual effectiveness of the tool in the future.

Zheyuan Zhang is a PhD student at the Dyson School of
Design Engineering. His research interests include
design, mental health, wellbeing, participatory research,
human-computer interaction, and human motivation. His
thesis is on designing and evaluating a digital mental
health tool for healthcare staff in China and the UK.
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