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Abstract Healthcare is experiencing a rapid transformation largely due to the
challenges posed by rising costs, inequalities in health provision, pandemics, aging
populations and the rise in non-communicable diseases. Design is now playing an
important role in addressing these challenges, by applying a user centred approach to
transform healthcare along with the development of new products, services systems
and spaces. This special issue first describes current advances within healthcare and
the role of design in the future of health care. It then introduces three papers that
address design for health and wellbeing. The first paper describes design probes to
configure sensory conditions to reduce pain in hospitals. The second paper, explores
the use of participatory design in the co-designing of resources for knowledge-based
self-reflection for people livingwithParkinson’s disease to enable independent living.
The third paper describes a multidisciplinary research project concerned with the
development and prototyping of a training tool for neurosurgery. This special issue
highlights the varied benefits that design can bring to create better experiences for
all stakeholder within the healthcare model. It advocates for Design to continue to
be a major part of this transformation in healthcare.
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With ageing populations, more people living with chronic conditions, Covid 19,
further threats from pandemics and stretched funding, there are huge global chal-
lenges for our future healthcare. Healthcare transformation requires a shared vision
between various stakeholders to create patient-centered models [6]. Design has
become the focus in solving challenges in health care, and is leading to the develop-
ment of new products, services systems and spaces. These can range from medical
devices for surgery, wearable, smartphone and sensor based products to monitor
health, digital and visual tools to support patients, systems that can be navigated
smoothly, spaces that create an improved experience to virtual visits with clinicians
and online pharmacies. Design is about improving people’s lives. Design influences
behaviour to adopt positive health care choices. It seeks to understand and incorporate
all viewpoints to arrive at solutions to complex challenges.

1 Innovation in Health and Wellbeing

Healthcare has traditionally focused on diagnosis and treatment. The focus is shifting
from health care to health and well-being and from treatment to prevention. There
will be a greater emphasises on the promotion of healthy lifestyles, fitness, and
wellbeing, prevention and early diagnosis [32]. Meskó [22] argues that the digital
revolution will create an equal partnership between patients and their healthcare
providers. By being able to monitor their own health at home, patients will feel
empowered to take responsibility and decision making around their health. Care
models will need to change the focus from acute to preventative care and well-being,
empower consumers and patients to manage their own health, move towards holistic
and personalized medical care and broaden the definition of health to include mental
and spiritual health [12].

The severity and impact of Covid 19 has been a catalyst to prompt governments
and health care providers, to respond innovatively and there is now an opportu-
nity for design to play its part in addressing some of these challenges [12]. Future
care solutions will include telehealth, remote patient monitoring, and technology
enabled ways of diagnosing, monitoring, and treating patients [31]. Consumers have
increasingly been placed at the centre of healthcare decision making and expect on-
demand, and connected clinician-patient interactions [4]. They are more informed
and showing a greater interest in managing their own health and are driving the
demand for innovation in health-related products, services, and tools to track their
health [12].

These innovative design solutions create an opportunity for “connected health,”
where individuals can collect data, remotely from a healthcare setting and then report
this information to clinicians. The benefits are that the distributed gathering andmoni-
toring of patient-generated health data (PGHD) can free up health care centres [20].
Wearable technologies such as heart rate sensors, exercise trackers and oximeters are
also seeing a surge in growth.Wearable devices can provide up-to-date monitoring of
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high-risk patients preventing the occurrence of a major health event [29]. The wear-
able medical device market is expected to reach more than US$ 27 million by 2023,
from just under US$ 8 million in 2017 [28]. New digital tools will continue to facil-
itate remote monitoring and adherence to medications allowing users to remain at
home [5]. While most of these, measure vital signs, future avenues of development
are in cognitive and mental health and ingestible sensors to communicate with other
wearable devices to monitor the body’s internals [29].

The impact of Covid 19 has also accelerated how readily consumers have adapted
to digital technologies [12]. Consumers are also engaging in virtual consultations
and ordering prescriptions online. Virtual visits rose from 15% in 2019 to 28% in
April 2020 [13]. Video calls, phone calls, texts, and emails became an essential
component in care delivery due to the pandemic to enable clinicians and patients to
stay connected. Similarly, telehealth, tele-pharmacy, and virtual-hospital-at-home
programs are on the rise [21]. While virtual visits are desirable for consumers,
when surveyed many found it limited the quality of the interaction with the clinician
pointing to the need for training tools in building virtual relationships for clinicians
[12].

The need for upskilling and training of health care staff is increasing to provide
clinicianswith the training tools to practice at the heights of their profession [12]. This
means that along with the design of medical devices, designers may also be involved
in the development and advancement of simulated systems and environments for
training. The overall philosophy of simulation is to develop skills for professionals
and increased patient safety. The human factors aspects and training needs required
for the safe and effective use of medical devices can be elucidated within the simula-
tion environment [25]. Moreover, simulation has the potential to recreate scenarios
that are rarely experienced and test professionals in challenging situations. Where
there is limited access to clinical settings or limited exposure to patients who are
experiencing low-frequency and high-risk situations, students might not receive the
experience necessary to become confident and competent [1]. Simulation also aims
to reduce both lead times and costs in the production of existing medical devices
[10].

Furthermore, augmented reality (AR) and Virtual Reality (VR) are being applied
to personalize medicine and create behavioural change [12]. For example, VR tech-
nology is being used to treat pain, as well as conditions ranging from anxiety and
post-traumatic stress disorder and stroke to the training of surgeons and other clin-
icians [28]. Possible future uses of VR and AR are in training tools for medical
students, calming environments for patients and the application of gamification to
support patients in rehabilitation [16]. Artificial intelligence (AI) has also radically
transformed health care by personalising medicine. Robots to assist nurses such as
‘Moxi’, Chatbots and virtual health assistants are examples of AI-based technology.
AI is also being applied in precision medicine, medical imaging, drug discovery,
and genomics. For example, AI can analyse multiple pathology images of different
cancers to provide an accurate diagnoses and specify the best anti-cancer drug combi-
nations to create personalised care. The AI market for health care is expected to
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exceed US$34 billion by 2025 (https://www.businesswire.com/news/home/201808
27005149/en/) (ibid).

3D printing has revolutionised advances in health care. Current uses, include
patient-specific implants, cutting guides, prosthesis and anatomical models [9]. The
advantages of 3D printing is that it allows for instant bespoke rapid fix solutions
to clinical problems, such as [23] where 3D printing was used to create a bespoke
repair of a Percutaneous Endoscopic Gastrostomy (PEG) tube in a patient unfit for
surgical replacement. Other examples are one off braces or dental implants. 3D
printed medical devices can now be built to the exact specifications of a patient
and patient-specific dimensions have shown greater acceptance by the body, with
increased comfort and performance outcomes [11]. The capabilities of 3D printing
is likely to be increased and emerging areas are in drug manufacturing and stem cell
development to create organic substances such as skin and organoids [29].

Point of care testing (POCT) and diagnostics is another emerging area. Traditional
models involve the transfer of a sample for testing to a lab and waiting several days
for results. POCT facilitates testing the patient at multiple locations with on the spot
results. The technology leverages biosensors and labs-on a-chip to integrate multiple
laboratory functions into a single compact circuit that can perform diagnostics on
very small samples [29].

2 The Role of Design in the Future of Health Care

Whilst we are witnessing an increasing interest in the role of design, set within the
context of health there is a long history of the utilisation of design in the development
of medical devices. The global market for medical devices was US$425.5 Billion in
2018 and expected to rise to US$612.7 Billion by 2025 (Insights). In building on this
role, clinicians are now calling for design to help with every aspect of the healthcare
system from designing medical devices to tackling pandemics, the layout of oper-
ating theatres and medical charts [14]. Designers can provide essential skill sets to
healthcare. Park [24] lists five unique skills that designers can bring to healthcare;
(1) problem solving and the ability to deal with ambiguity to structure problems, (2)
an ability to communicate which is essential to understand the needs of others and
to communicate solutions, (3) empathy and the skills to step into the shoes of those
who may be anxious or suffering from chronic illness, (4) an ability to co-create with
users and stakeholders and know when and where to involve them in the process and
(5) creativity in challenging conventional solutions with blue sky ideas.While design
alone is not the solution to all of healthcare’s challenges, applying the methods of
design can help make the delivery of healthcare more efficient and empathetic.

The shift in outlook towards viewing healthcare as a point of treatment for the
physically unwell to the inclusion of the holistic wellbeing of the mind, body and
spirit will demand a redesign of services that include the needs of consumers [12].
Fry [15] advocate that co-creation and multidisciplinary teams are essential in the
redesign of healthcare services and that healthcare providerswould benefit fromusing
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an iterative, user-centered and holistic approach that considers the patient experience.
They state that a service design process through co-creation can challenge the hier-
archy and silo-mentality that is ingrained in many healthcare organisations. This
includes virtual visits, remote monitoring, prescription delivery, digital diagnostics
and decision support [8].

Addressing some of the inequalities and inefficiencies of health care may also
be achieved by questioning the norm of specific locations such as hospitals and GP
clinics as entry points to health care. Opportunities exist for designers to consider
alternative entry points. Thismaybe achievedby targeting communities to address the
drivers of health and connecting communities to a variety of health and educational
services [5]. For example a more distributed healthcare service could include free-
standing emergency care clinics [27].

While the future of Design within health care is promising, there are many chal-
lenges to implementing solutions. Bhavani et al. [6] state that there is a lack of
evidence of whether many innovative solutions that have been implemented within
healthcare actually improve outcomes and the quality of care. In response to this, the
American College of Cardiology (ACC) convened a Healthcare Innovation Summit
to understand the needs of various stakeholders across healthcare, including patient
advocacy groups, clinicians, researchers, entrepreneurs, and industry groups. The
outcome of the summit was a health policy statement that intends to guide health-
care policies, programs and innovations. The objectives are to promote patient-centric
innovations that havemeasures and evidence of their impact on health, access, equity,
costs, and outcomes (ibid). As part of a multidisciplinary team designers have a duty
of care to ensure that solutions are serving the needs of the people they wish to
address.

3 In This Special Issue

This special issue comprises three papers that address design for health andwellbeing.
The first paper, ‘Pain[off]: using Design Probes to configure sensory conditions to
reduce pain in hospitals’, describes how in healthcare, the contexts in which patients
and caregivers find themselves in, is often complex regarding activities taking place,
number and roles of people involved, number and types of objects in the environment,
as well as in types of interactions. Gambera, Riccò and Duarte proposed to address
a prevalent issue in these scenarios: body pain and ways to soothe it. Contrary to
what is usually found in the literature on pain management, they did so through
a designerly approach which embraced the challenge of considering synaesthesis
rather than individual senses alone. The authors created a probe in the form of a room
in which participants who were familiar with Design methods could manipulate a
number of sensory stimuli until they reached the combination that felt the best to
them in order to relieve pain. The authors discuss the challenges of this designerly
approach, lessons learned and future work with users who are representative of a
population affected by pain issues.
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The second paper, ‘Co-designing resources for knowledge-based self-reflection
for people living with Parkinson’s disease to better enable independent living’
explores the use of participatory design in the Co-designing of resources for
knowledge-based self-reflection for people living with Parkinson’s disease to better
enable independent living. Participatory designs arewidely regarded as a positiveway
to develop and implement organizational interventions, aswell as to develop products
and solutions, entailing the engagement of different stakeholders and communica-
tion among them, in several activity sectors [2, 7, 26]. Healthcare is a complex and
dynamic setting, where professionals and patients interact in different pathways, not
always in a coordinated and complementary way. In participatory change processes,
handling the interests of different stakeholders is one of themain challenges. Another
one is being able to implement adequate tools regarding a holistic approach (Ibid).
The paper presents an empirical study focused on Parkinson’s disease, using a partic-
ipatory design approach. Based on the identification of the different stakeholders
needs and the problems users faced in using the services, facilitating mutual learning
between participants and generating solutions. The reflexive processes lead to the
integration of solutions in afinal outcome: theHomeBasedCarePathway.Theproject
outcome evidences the benefits of participatory design in healthcare. It contributes
to empowering patients and understanding the patients’ journey to understand their
needs. Finally, it shows how participatory design enhances professionals and patients
to address and solve common problems.

The third paper, ‘Neurosurgery Training Tool. Design as facilitator between disci-
plines for the improvement ofmedical devices’ describes amultidisciplinary research
project concerned with the development of a prototype training system that simulates
the spinal column. The iterative development of applied design research utilises state
of the art 3D printing, moulding and casting processes to simulate different material
qualities of human bone and tissue. The paper highlights the increasing logistical and
ethical problem of using cadavers and body parts to support learning and training of
surgical techniques and the increasing need and advantages of simulated approaches.
The paper argues for Design to be placed at the centre of amulti-disciplinary research
environment combining both medical and technological disciplines where the adop-
tion ofUser/Human-CentredDesignmethods can be useful in integrating information
from different disciplinary perspectives. The case study also demonstrates the value
of Design in creating physical tools acting as a common language to aid communi-
cation between stakeholders involved and impacted by the research. With increasing
intolerance of error and the ever-increasing cost of ‘medical procedures’ the creation
of simulated systems for testing and training are likely to be an increasing focus of
research.
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