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Introduction

This article reports on a case study in progress,

Background User engagement has become a central tenet of health-
care policy. This paper reports on a case study in progress that
highlights user engagement in the research process in relation to
medical device development.

Objectives To work with a specific group of medical device users to
uncover unmet needs, translating these into design concepts, novel
technologies and products. To validate a knowledge transfer model
that may be replicated for a range of medical device applications and
user groups.

Methods In depth qualitative case study to elicit and analyse user
needs. The focus is on identifying design concepts for medical device
applications from unmet needs, and validating these in an iterative
feedback loop to the users.

Results The case study has highlighted three interrelated
challenges: ensuring unmet needs drive new design concepts and
technology development; managing user expectations and managing
the research process.

Conclusion Despite the challenges, active participation of users is
crucial to developing usable and clinically effective devices.

study has a dual purpose. First, to turn unmet
needs in the EB group into design solutions and
wound care products. Secondly, to test a

which comprises adults in the UK with epi-
dermolysis bullosa (EB). EB is a rare, lifelong,
genetic condition in which the skin and mucosal
linings of the body are fragile and blister with
ease. Wound management is part and parcel of
everyday life for this group. Although there are
a large number of wound care products on the
market, they fail to manage the problems expe-
rienced by those with EB in relation to both
materials used and product design. The case

knowledge transfer model that can be replicated
for a range of medical device applications.

The case study is throwing up a number of
challenges in relation to user engagement includ-
ing managing and funding a staged research and
development process, which is needs-driven, not
technology-driven, and takes account of partici-
pant expectations. It is being conducted within an
Engineering and Physical Sciences Research
Council (EPSRC) funded project, MATCH
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(Multidisciplinary Assessment of Technologies
Centre for Healthcare). Our remit in MATCH
was to develop methods of user engagement in the
medical device technology cycle.

Previous research and current trends in the
UK highlight the importance of putting the
users of health-care services at the centre of these
services through a range of policy initiatives.' ©
This current emphasis on users can be seen in the
context of research processes in several ways. At
strategic level, the establishment of INVOLVE
(http://www.invo.org.uk) demonstrates a com-
mitment to involving users as active participants
in, rather than simply ‘subjects’ of, NHS, public
health and social care research. At organiza-
tional level, high profile cases of misconduct in
relation to research data at Alder Hey’ and the
Bristol Royal Infirmary® have resulted in tighter
governance procedures and an increased public
awareness of issues relating to health services
research and evidence-based practice.

Overall, there is an increasing interest in
engaging users, and recognition that service
users’ experiential knowledge is a valid evidence
source that serves to complement the input of
health professionals and researchers. Indeed, it
might be argued that without this ‘inside view’
the research picture is incomplete.” However, it
is also recognized that academics and profes-
sionals can have difficulty perceiving the benefits
of including users, particularly if it is felt that
they lack the necessary knowledge to understand
or inform the research process.” '?

Background

User engagement

The literature indicates certain imperatives when
trying to engage users in health research.
Shalowitz and Miller'® note that researchers
have a fundamental obligation to ensure that
participants are treated with respect throughout
the process rather than treating them as a means
to an end. Central to this is ensuring that clear,
understandable information is available to
individuals so that they can make informed
decisions around participation. The researcher
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must consider how much information individu-
als can absorb and whether it should be deliv-
ered face-to-face or in written format. Those
giving information must have the expertise to
answer questions raised by those invited to
participate.

There is a growing consensus towards giving
participants  information and  feedback
throughout the research process. This has the
benefit of maintaining interest and reducing
attrition rates. Moreover, as Dixon-Woods
et al.'* report, keeping people informed is an
ethically responsible stance, though one that is
not necessarily straightforward and requires
planning, particularly when reporting results.

The importance of giving information about
the progress and on-going findings of a research
project can also help manage the expectations of
participants. Societal expectations of health-care
and services are increasing but are rarely clearly
defined and understood. This contributes to the
negative perceptions around expectations.'’
Another dimension is the gap between the
expectations and priorities of participants and
those of health professionals and researchers.'®
Both sides need to define as far as possible what
they expect from a project to limit any unreal-
istic expectations. If researchers recognize early
on the potential for differences around expecta-
tions, measures can be taken to manage these.

Medical device development

Medical device development describes an itera-
tive process of concept generation through to
production and use of a device. Medical devices
cover a wide range of products, from bandages,
to monitors, to cardiac implants and they are
classified according to the level of risk attached
to their use. The case study focuses on external
devices for wounds arising from an underlying
medical condition. These devices are in intimate
contact with the individuals concerned. Access
to these individuals by non clinicians, industry
in particular, for the purpose of identifying
device related needs, raises a number of issues.
Close user involvement in product development
with early feedback mechanisms, are factors
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that are perceived to lead to a faster ‘time-to-
market’ (the length of time it takes to get a
product from idea to the marketplace) with
fewer modifications.'” However, several factors
mitigate against embedding users in medical
device development.

From a manufacturing perspective, innovation
can be constrained by concerns for the financial
viability of new products, fast paced technologi-
cal change and the time-to-market. A protracted
time-to-market phase can result in products that
quickly become obsolete, whilst users can become
disinterested or cynical about participating in
device development particularly when there is an
urgent need for new and better products.

Overall, pursuing the ideal of an iterative
process of user engagement and product refine-
ment is challenging in terms of both accessing
vulnerable users and resourcing the process in
the face of commercial pressures to get products
into the market place.

Models of user engagement

The findings from a literature survey, locating
the user in medical device development and
evaluation processes, provided us with the
starting point for our case study.'® Two findings
in particular, highlighted the need for a different
approach to device development and evaluation.
First, it became apparent that users were gen-
erally perceived as health-care professionals who
used devices on behalf of patients, rather than
the patients themselves as ultimate end-users of
devices. Secondly, user involvement through the
cycle of device development (concept, design,
manufacture, testing and trials and production)
increases the likelihood of producing devices
that are safe, usable, clinically effective and
appropriate to cultural context.

A few papers that highlighted this dedicated
user engagement came from the lower risk
devices and assistive technologies.'” %> Alam?®®
and Magnusson ef al.?’ make the point that
while the literature is rich with the descriptions
and benefits of user involvement, research
concerning the process of involving users in
medical device development remains relatively

under-developed and poorly defined. Even with
the previously mentioned issue of the push
towards user engagement initiatives, in many
instances, they are passive participants in
research.'®

One of the papers from the literature survey
described a model of consumer-driven assistive
technologies adopted by the US Veterans
Association.”® This model embedded users
throughout the stages of medical device devel-
opment, including commercialization of new
technologies arising. The process begins with a
clinically defined need and sets in action an
iterative process for engaging patients and their
carers. This begins at the earliest stages of con-
cept generation and involves clinical evaluations
of the devices in real life settings.

Given the range and nature of medical
devices, there is no likelyhood of a single
model that fits the development of all devices.
The Sheredos and Cupo model appears, how-
ever, to be well suited to developing wound
care devices and has thus been drawn on for
the case study on the wound care needs of
adults with EB. To meet the dual purpose of
the case study, three interrelated challenges
need to be addressed: ensuring unmet needs,
drive new design concepts and technologies;

managing expectations and managing the
staged research process.

Case study: WEB (wound care for EB)

The case study population was identified

through our involvement, as clinical research-
ers, in the EPSRC-funded WRAP (Woundcare
Research for Appropriate Products) project.
WRAP highlighted the difficulties faced by
adults with EB, their carers and specialist
nurses in the management of complex
wounds.”® The WRAP project gave us close
links with the EB specialist nurses from DebRA
(Dystrophic Epidermolysis Bullosa Research
Association), the charitable foundation who
advocates for those with EB through the pro-
vision of care, support and research. Through
them we have access to the user group, EB is a
lifelong, rare genetic condition in which the
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Figure 1 The research process.

skin is easily damaged resulting in painful
wounds that are prone to infection and hard-
to-heal: mucosal linings of the body are fragile
and friable and consequently blister with
extreme ease. Consequently, wound manage-
ment is part and parcel of everyday life for this
group. It is distressing, can be painful and is
extremely time-consuming, impacting on inde-
pendence and quality of life. This situation is
compounded by the fact that whilst there are a
large number of wound care products on the
market, they fail to manage adequately the
problems experienced by those with EB in
relation to both materials used and product
design.

Research design: user needs-driven process

The stages of the research process are high-
lighted in Fig. 1. A main feature of this case
study is that it is problem-led rather than
product-led with individuals with EB involved
throughout device development to provide
invaluable feedback. The initial assessment of
benefits and flaws of currently used products, as
gleaned from our access to the user group,

-=-=4= Repeatable Iterative Cycle

involving user feedback and
modifications

provides an essential base of information for the
identification of new product designs and spec-
ifications.”” Their information has also rein-
forced our prior knowledge and assumptions
that current products failed to manage the severe
problems faced by this population.

Our approach is not only to elicit data on
current products, but also to go back to the
drawing board to come up with totally fresh
ideas. This is especially pertinent in the field of
wound care when we consider that although
new materials have been developed, there has
been little corresponding innovation in relation
to product design. We are using a multidisci-
plinary approach to foster the alignment of
technology, science and design. Along with the
EB nurses, the multidisciplinary team comprises
designers, materials scientists, engineers and a
pharmacist.

Ethical issues

Gaining ethical approval for this research is
necessarily an on-going process because it is
developmental and cannot be defined in total at
the outset. The first application was for a series
of informal workshops with patients, their carers
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and nurses together with the brainstorming ses-
sions. There has been an on-going exchange with
the ethics committee updating them on progress
and asking them for permission, for example, for
home visits to witness dressing changes. Invita-
tions to observe dressing changes were given out
by workshop participants. Further applications
to the ethics committee will be required for the
proof of concept and the clinical and cost-
effectiveness studies.

Recruitment of potential workshop partici-
pants was carried out by the EB specialist
nurses, which was important for several reasons.
Their knowledge of the EB population and their
long-standing relationships with them meant
that they were well placed to recruit individuals,
taking into account the severity of their condi-
tion, their level of need and their type of
wounds. It was also important to involve the
carers as they are in many instances the main
providers of daily care, and have in-depth
experience of the practical difficulties faced.

The workshop format was the principal
method of data collection for both practical and
methodological reasons. Individuals with EB
comprise a small widely dispersed population
whose medical care is managed through a few
dedicated hospitals. Running workshops in
conjunction with hospital EB clinics meant that
data could be gathered from a larger number of
people in a shorter period of time. The work-
shop format has allowed the gathering of rich
data from varying perspectives, allowing par-
ticipants to voice their own ideas and reflect on
the responses of others.>® As previously men-
tioned, it also resulted in invitations to patients’
homes to observe dressing changes and take
photographs where appropriate.

The construction of the workshops had to be
carefully thought out and the process was facil-
itated by the EB nurses. Participants were
informed about the workshop format, including
audio recording the proceedings and a request
for one person speaking at any one time in order
not to lose vital information. In addition to prior
distribution of patient information sheets and
consent forms, the project aims were outlined
verbally, and displayed on A3 sheets, and

included how we anticipated the project would
proceed. Particular emphasis was given to
explaining the process of analysing and anony-
mizing their information, before taking it to the
design team to brainstorm new concepts and
bringing these concepts back to the workshops.
The type of information needed to guide new
product development, in particular their experi-
ences of past and current wound care products,
was also explained. On the advice of the design
team, it was also important to convey to the
users that they were not expected to come up
with actual solutions to their problems, although
their thoughts on the subject were welcomed.*!

In practice, almost 4 months elapsed since
receiving ethical approval until the first work-
shop was held. It quickly became clear that
flexibility was required in relation to running
workshops and that this might have a knock on
effect on the project as a whole. Individuals with
EB have periods when they are unwell and not
able to attend workshops. For example, the first
workshop had to be postponed twice because of
participants being unavailable for a number of
reasons including hospitalization. We also had
to be sensitive to the fact that EB nurses are
primarily clinicians and not researchers. Their
input in the project was voluntary and on top of
their already intensive work schedule. Patience
and flexibility paid off and the workshops toge-
ther with observations of dressing changes have
yielded rich data, capturing experiences of
dressing changes and obvious limitations to
current dressing products.

These data have been presented to a panel of
experts in a brainstorming session. Two design
solutions were identified, which have been taken
back to the workshop participants for discussion
and approval. For commercial reasons, we are
not able to describe these, but they are going
forward to ‘proof of concept’ studies, subject to
securing funding.

Managing the research process: including
managing participant expectations

A number of factors can contribute to the
successful engagement of users in the research
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process.®! It is vital to get participants on board
from the beginning. To this end, we held meet-
ings with medical and nursing staff from DebRA
to put forward our research proposal. We
anticipated that the EB specialist nurses would
receive the proposal favourably as they are only
too well aware of the practical problems asso-
ciated with wound management on a daily basis.
For DebRA, and particularly the medical team,
a research resource issue surfaced. Substantive
research funds from DebRA are dedicated to
understanding the genetic causes of EB and
ways of preventing skin damage at the tissue
level. A case had to be made for an additional
research stream, with extra resources, to address
problems affecting the immediate day-to-day
lives of the EB community from a skin man-
agement perspective.

Participant expectations
Through the workshops it has become evident
that participants with EB and their carers have
low expectations of wound care products and of
research itself. With regard to research, many
of these individuals have participated in a variety
of studies through the course of their lives with
no apparent benefits to themselves. It is apparent,
for example, that individuals with EB have low
expectations of new wound care products against
their high level of need. They have come to expect
to ‘make do’ with ineffective products or to have
to adapt existing products to meet their individual
needs. In some instances, standard management
techniques and dressings have been abandoned by
individuals and their carers in favour of self-
devised systems. Preliminary ideas around new
products have thus been greeted with a healthy
dose of scepticism. This scepticism is due in part to
the tendency of medical device manufacturers to
design new products based on old, a practice that
results in flaws and inadequacies being repeated
over and over again.>

As already indicated, through the workshops
and observational work a clear picture has
emerged that some wound care products are
better than others, but none is effective for
independent and ‘normal’ living. This has given
us direction and impetus to progress the
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research. It has also started to raise expecta-
tions of what may come from the research and
in what time frame. The strategy we are
adopting to manage raised expectations is to
communicate regularly about the progress and
milestones of the project, interjecting reminders
about the time it can take to develop novel
usable products.

Phased funding process

Our funding applications are necessarily phased
(see Fig. 1). This in itself is challenging in rela-
tion to keeping a research team together, and
maintaining the motivation and focus of both
the design team and the user community.

Logically, the higher technology innovations,
using advanced materials or manufacturing
processes, will take longer and cost more than
the lower technology solutions. Following pat-
ent searching, we are looking to incorporate
existing science, knowledge and materials, into
novel applications anticipating that research and
development, clinical and regulatory processes
may be fast tracked. The problem identification
and potential design solution process, through
the workshops, has taken less time than antici-
pated. The expectation is that within 9 months,
at least one of the ‘proof of concept’ studies will
have been completed.

This remains, however, a complex process of
prioritizing according to the participants’ views
and planning the funding to support the various
phases: prototype development, proof of con-
cept work, clinical and cost-effectiveness studies.

The case study is dedicated to the DebRA
community. However, the new technologies are
predicted to benefit a raft of other groups of
patients with complex long-term wounds, for
example, patients with advanced malignant
wounds.® In addition, the case study is poten-
tially a proving ground project for a knowledge
transfer model, with a sustainable funding
mechanism.

Knowledge transfer model

The components of the model include a
research team capable of translating clinical
problems into design concepts and prototypes.

© 2007 The Authors. Journal compilation © 2007 Blackwell Publishing Ltd Health Expectations, 11, pp.63-71



Users in medical device development, M Bridgelal Ram, P R Grocott and H C M Weir

Research team

Secondary funding stream

Contract based research
services to carry out other
user related research

——————

« Expertise in the sensitive work of capturing unmet

clinical needs
« Turn problems into design solutions
+ Prototype and product evaluation

R & D products

* Innovate products generating high
value IP though new patents

* Commercial products with
accompanying clinical data

Primary funding stream (research team owns IP)

+ Project by project R & D funding for pipeline
projects leveraging from a variety of sources

* Revenue from licensing

« Strategic alliances with multinationals for
marketing the product

.

Figure 2 Knowledge transfer model.

If successful, the licensing of Intellectual
Property (IP) will generate revenue back into
the research team. These factors constitute the
basis for a sustainable research company to
drive R&D for unmet clinical needs, as illus-
trated in Fig. 2.

This model has the potential to overcome
critical difficulties in the exchange of informa-
tion between manufacturers and user groups.
There is no obvious route for users and clini-
clans to communicate their dissatisfaction
about particular failures and concerns to man-
ufacturers.®® Both groups are consulted when
products are a fait accompli and then it is too
late for user input to be taken up. Equally there
is no open door for wound care manufacturers
to access user groups to understand poorly or
unmet needs. Key drivers for this case study
model are that as clinical researchers we can
access user groups and through the research
process ensure that their message is not lost or
misinterpreted by the manufacturers. The aim
here was to have a complete package, to license
to the wound care manufacturers, comprising
novel technologies and designs backed by clin-

* Unmet needs driving novel product development and
IP generation

« Validation of knowledge transfer model, replicable for a
number of medical devices

The purpose

Deliverables

+ New product innovations, IP protected
(e.g. patents)

* Licence deals underpinned by
clinical data

+ Validated Case Study: model for
Traditional Research

ical and cost-effectiveness data. The anticipated
value to the manufacturers is access to novel
products generated from clinical need with the
evidence to support tenders to health service
supply chains.

Conclusion

Although there has been academic research on
user engagement, there is a lack of commensu-
rate work on the practicalities of such engage-
ment. By conducting this case study, we are
exploring many of the theoretical concepts of
user engagement and the practical issues and
challenges that are raised when undertaking a
study of user engagement in medical device
development.

The key issues that the case study is addressing
centre on gaining access to vulnerable users and
ensuring that user needs drive product develop-
ment, as opposed to existing technologies and
commercial pressures, to bring products to the
market. The knowledge transfer model is
addressing these issues by separating the research
and development process from the commercial
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ones until the new technologies, driven by user
needs, are protected and mature. The clini-
cal/academic team can access the vulnerable user
groups. With public and charitable funding
together with the design team they can, inde-
pendently and objectively, generate IP that has
commercial value because it is grounded in the
ultimate users’ needs and will have been validated
through clinical and cost-effectiveness studies.
Clearly, this is a case study in progress and some
of what is being presented is aspirational.
However, it is a faithful account of the challenges
and practicalities of research involving users.
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