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Abstract

Background: Solving complex research challenges requires innovative thinking and alternative approaches to
traditional methods. One such example is the problem of arm and hand, or upper limb function in multiple
sclerosis (MS), a neurological condition affecting approximately 2.9 million people worldwide and more than
150,000 in the United Kingdom. Historically, clinical trials and research have focused on mobility and walking ability.
This excludes a large number of patients who are wheelchair users, limiting their quality of life and restricting
access to possibly helpful medications. To address this issue, the ThinkHand campaign was launched in 2016,
aiming to raise awareness about the importance of upper limb function in MS and develop alternative ways to
measure, record, and account for hand and arm function changes.

Main body: The campaign utilised innovative strategies at scientific conferences and online surveys to engage
people affected by MS, healthcare professionals, charities, and researchers in discussing the importance of
preserving upper limb function. Through co-design and interdisciplinary collaboration, the campaign developed
new tools like the low-cost cardboard version of the Nine-Hole Peg Test, facilitating remote monitoring of hand
function. Additionally, the campaign co-created the “Under & Over” rehabilitation tool, allowing individuals with
advanced MS to participate in a remote rehabilitation program.

The impact of the ThinkHand campaign has been significant, helping to shift the focus of both academic and
industry-supported trials, including the O'HAND and ChariotMS trials, both using upper limb function as their
primary end point. The campaign’s patient-centred approach highlighted the importance of recognising patients’
perspectives in research and challenged established assumptions and practices. It demonstrated the effectiveness
of interdisciplinary collaboration, systems thinking, and co-creation with stakeholders in tackling complex problems.

Conclusion: The ThinkHand campaign provides valuable insights for health research practices. By involving
patients at all stages, researchers can gain a deeper understanding of the impact of disease on their lives, identify
gaps and focus research on their needs. Experimentation and iteration can lead to innovative solutions, and
openness to unconventional methods can drive widespread change. The ThinkHand campaign exemplifies the
potential of patient-centred approaches to address complex research challenges and revolutionise the field of MS
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the future.
Plain English Summary

out many people who use wheelchairs.

treatments for pwMS who cannot walk.

Co-creation
N

research and management. Embracing such approaches will contribute to more inclusive and impactful research in

Solving complex research challenges requires creative thinking and new ways of doing things. One such challenge
is understanding the problems with arm and hand function in multiple sclerosis (MS), a neurological condition that
affects more than 150,000 in the United Kingdom. In the past, research focused mainly on walking ability, leaving

To tackle this issue, we created the ThinkHand campaign in 2016. Its goal was to raise awareness about the
importance of hand and arm function for people with MS (pwMS) and find better ways to measure changes in
these functions such that they can become outcomes in clinical trials. This could provide a pathway to better

The campaign used various methods, including surveys, social media posts, exhibitions and music to involve
pwMS, healthcare professionals, charities, and researchers in discussions about the issues. Working together, they
created tools to support pwMS, particularly those at an advanced stage of the disease (pwAMS), to take part in
research and measure their hand and arm function. Through our collaborative approach focusing on patients’
perspectives, the campaign challenged old ideas and deeply embedded practices. It showed that collaboration
between different areas of expertise involving pwMS at all stages of research can help solve complex problems.
This campaign teaches us valuable lessons for health research. When researchers listen to patients and try new
things, they can better understand how a disease affects people’s lives and develop better solutions.

In conclusion, we show how embracing a patient-centred approach can address complex research challenges
and improve how we study and manage MS and other conditions in the future.

Keywords Multiple Sclerosis, Patient public involvement, Public engagement, Design, Clinical trials, Patient-centred,

Background

Solving complex research challenges requires innovative
thinking and alternative approaches to traditional meth-
ods. One such example is the problem of arm and hand,
or upper limb function, in multiple sclerosis (MS), a neu-
rological condition affecting approximately 2.9 million
people worldwide and more than 150,000 in the United
Kingdom (UK) [1, 2]. The historical focus on mobility
and walking ability, dominated by lower limb function, in
clinical trials and research, has potentially negative impli-
cations on the quality of life of some individuals with
MS, particularly in the more advanced stages. Indeed,
there is also evidence to suggest that some newly diag-
nosed people with MS (pwMS) present with upper limb
impairment which increases in severity over time [3, 4].
Yet, the focus on lower limb function has meant that, his-
torically, the vast majority of trials have excluded patients
who are wheelchair users [5]. The main reason for this
understanding was that treatment would not be benefi-
cial given the nature of the condition in these individuals
since its usefulness was being measured by improvement
in lower limb function [6]. This means that to date, MS
disease-modifying treatments (DMTs) had only been
licensed if they improve walking ability. To address this
problem, our group launched the ThinkHand campaign
in 2016. The key aims were set out and made public to
raise awareness about the importance of upper limb

function in MS, the socioeconomic costs of losing upper
limb function and to develop alternative ways to mea-
sure, record, and account for the change in hand and arm
function in the everyday lives of people with MS.

The early and innovative contribution of people
with MS in this project and the creative methods used,
enabled the ThinkHand campaign to successfully bring
this “wicked problem” to the fore, while having a long-
lasting impact on the field of MS research and manage-
ment. “Wicked” because of its (i) bias and exclusion of a
large number of pwMS from MS research participation
opportunities and (ii) complexity and interrelated causes
and consequences. “Wicked problems’, a term coined by
Rittel and Webber [7] describes complex social problems
that are difficult to solve due to their interrelated causes
and consequences, the lack of a clear problem definition,
the presence of multiple stakeholders with conflicting
values and goals, and the unpredictable nature of their
evolution. These problems often defy traditional prob-
lem-solving approaches and require novel, innovative,
and collaborative solutions that address the underlying
systemic issues. In the case of the ThinkHand campaign,
it also required pathophysiological underpinning, which
was achieved through hypothesis-generating and sup-
porting, preliminary evidence [8—10]. The multi-faceted
and unpredictable nature of MS and its impact on upper
limb function makes it difficult to measure and track
effectively. This issue is also interconnected with other
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factors such as walking ability, cognition, quality of life,
employability, and daily living activities, adding to its
complexity. The lack of consensus among stakeholders,
including patients, healthcare providers, researchers, and
policymakers, on the most effective ways to measure and
track upper limb function in MS also makes it challeng-
ing to find a comprehensive solution.

The aim of this case study is to document the impact of
the ThinkHand campaign and demonstrate the potential
for patient-centred approaches to address complex issues
in health research. The article highlights the importance
of recognising that traditional methods of knowledge dis-
semination and mobilisation within science and academia
have limited reach and impact, and that alternative meth-
ods from disciplines such as art and design can open up
a topic for debate, invite people with lived experience of
MS to challenge assumptions and ultimately change clini-
cal and research practice. The article also highlights the
importance of actively involving patients, their families,
and members of the public in the design, conduct, and
dissemination of research activities, which is now consid-
ered best practice in the UK. This can take many forms,
such as patient advisory groups, patient representatives
on research teams, and patient-led research projects. The
goal of patient and public involvement (PPI) in research
is to ensure that the needs, concerns, and perspectives
of patients and the public are taken into account in the
research process. ThinkHand demonstrates how through
involving patients and the public, researchers can gain a
deeper understanding of the impact of disease on their
lives and where they want research to focus. Further, it
demonstrates how engaging people living with the con-
ditions can help tackle “wicked problems” and in turn
change a field of research.

The problem within the field

The decision to raise awareness about the importance of
hand and arm function in MS stemmed from the reali-
sation that clinical trials had shown that DMTs in indi-
viduals with advanced stages of MS can still delay the
worsening of disability in hand function, despite hav-
ing little to no impact on leg function. The effect on
hand function was observed in trials where it had been
employed as a secondary endpoint. This is a problem
if the only outcome measure is around walking abil-
ity, as measured by the Expanded Disability Status Scale
(EDSS) [11, 12]. This observation has been reported in
neurology literature dating back to the early 1990s but
has not been acted on by the MS community. In light of
this, the research team at QMUL and Barts Health NHS
Trust revisited a model previously — and ironically — sug-
gested by John Kurtzke [13], the inventor of the EDSS, to
describe progressive MS as a “length-dependent central
nervous system axonopathy” [8]. This model suggests
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that the longer the nerve fibres, the more likely they are
affected to a functionally relevant degree by MS lesions
and, ultimately, die off. This is why progressive MS symp-
toms are often seen first in the legs, as the nerve fibres
supplying the legs are longer than those to the arms. This
concept is key to testing whether people with advanced
MS using wheelchairs can still expect improvements in
hand and arm function.

Through responsive and meaningful patient involve-
ment, the ThinkHand campaign aimed to raise awareness
and initiate discussions among people with MS, clini-
cians, charities, pharmaceutical companies, and regu-
lators about the importance of preserving upper limb
function for people with more advanced MS. The cam-
paign outlined specific goals to impact [1] trials in more
advanced MS to include wheelchair users [2], regulators
to accept the Nine-Hole Peg Test (9HPT) as a primary
outcome measure for phase 3 trials [3], treatments for
people with more advanced MS (wheelchair users) to
protect arm and hand function and [4] evidence-based
stopping criteria for DMTs.

How we addressed the issue

The method used in the campaign, shown in Fig. 1, was
a multi-pronged approach that involved online surveys,
disruptive strategies at scientific conferences, aware-
ness events, and co-design of outcome measurement
and rehabilitation tools. The following provides further
details of the methods used:

+ Online Surveys: Online surveys were conducted
through The MS Research blog [14] to gather data on
the importance of hand and arm function in daily life
for individuals with advanced MS and the attitudes
of healthcare professionals towards including such
individuals in research studies.

+ Social Media: explanatory videos documenting the
pathway to ChariotMS trial [15].

+ Innovative Strategies: To disseminate the
knowledge obtained from the online surveys
and encourage discussion around the issue,
unconventional activities were employed at the
European Committee for Treatment and Research
in Multiple Sclerosis (ECTRIMS) conference in
2016. These included researchers constructing
their research poster out of cardboard using their
own hands emphasising the importance of hand
function and inviting people with MS to contribute
to a “Burning Debate” session on the inclusion of
wheelchair users in MS clinical trials.

+ Awareness Event: The campaign organised a
ThinkHand awareness event in London, which
celebrated the hand function of artists, musicians,
and a renowned jewellery maker, all living with MS.
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Fig. 2 The cardboard poster presented at ECTRIMS conference 2017, being made by poster authors by hand

The aim of the event was to highlight the impact of at ECTRIMS 2017 and an academic publication
hand and arm function on self-expression, livelihood, detailing its validation was produced [16].
creativity, and independence. + Co-Design of Rehabilitation Tool: The focus on

+ Low-Cost Assessment Tool: The 9HPT is an patient-generated knowledge in the campaign led to
outcome measure used to measure finger dexterity the co-design of a hand rehabilitation tool “Under &
and arm function and is considered the gold standard Over” with individuals living with MS. A randomised
for assessing upper limb function in people with MS controlled study was conducted to assess the delivery
in clinical trials. Because the commercial apparatus, of a remote rehabilitation program to individuals
made of plastic, is quite expensive (around GBP105), with advanced MS [17].

we created a low-cost (GBP9.99), environmentally
friendly version for people to use at home so

they could monitor their arm and hand function
themselves. The cardboard tool was exhibited
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Role of patient engagement

The MS Research group at QMUL has a long-standing
PPI group and a track record of engaging people at all
stages of research development [18-21]. Clinical aca-
demics and researchers within the group successfully use
a range of social media platforms within their PPI and
engagement work, which became crucial in this cam-
paign. The established PPI group, along with a number
of other people with MS (co-authors on this paper and
listed in the acknowledgements) contributed to the for-
mulation of how to tackle the wicked problem, contrib-
uting their personal experiences and personal insights of
the issue. For example, people were sharing experiences
such as, “Now that I'm in a wheelchair, my hands have
become my legs”

Online survey

This led to the campaign initiating a series of online sur-
veys [6]. These were conducted through The MS Research
Blog, which had a daily readership of 9,000 individuals.
The surveys invited people with advanced MS to share
the importance of hand and arm function in their daily
lives and healthcare professionals to share their atti-
tudes towards including individuals with advanced MS
in research studies. 360 people with MS and 43 MS Neu-
rologists responded to the surveys. The findings revealed
that 92% of respondents (321/349) placed greater impor-
tance on their upper limb function compared to lower
limb function, and 95% (332/350) felt that pwMS using
wheelchairs should not be excluded from DMT trials.
At the same time, 75% of UK MS Neurologists (32/43)
said that they regularly stop prescribing DMTs in pwMS
who need a wheelchair, even though 61% (26/43) felt that
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currently available DMTs were likely still effective even
at this stage of the disease. The results of these surveys
focused the ThinkHand campaign efforts on chang-
ing perceptions of the problem. The team needed to
go beyond traditional methods of communication and
knowledge dissemination to illustrate the impact of these
issues on a larger scale.

Innovative strategies and social media

To do this, they employed disruptive strategies at a clini-
cal academic conference in 2017 to draw attention to
the survey results and the wider issue. ECTRIMS is the
largest worldwide conference dedicated to understand-
ing and treating MS and is attended by thousands of MS
specialist healthcare professionals, researchers, and phar-
maceutical companies. The survey results were created
by hand by the authors into a poster made of cardboard
to emphasise the importance of hand function in daily
life (Fig. 2). The team also hosted a “Burning Debate” on
the inclusion of wheelchair users in clinical trials, utilis-
ing the survey data and with a backdrop of inflatable
numbers (see Fig. 3) to support the argument. The bal-
loons displayed the number “95%,” representing the data
and indicating the percentage of survey respondents who
believe that people with MS using wheelchairs should
not be excluded from progressive trials. People with MS
were invited to the conference debate through Twitter
(now X), where they contributed comments on the dis-
cussion (see Fig. 3). These activities brought attention
to the issue with conference participants engaging in
these activities and reflecting on their own assumptions
and approaches about managing and researching upper
limb function for the people they research and treat.

- Sep 15, 2016
#ECTRIMS2016 #burningdebate Stand up for the 95%...
Orif you can't stand up, ralse your hands because upper limbs count for
something too!

(@] 03 Qs i |

I - 15, 2016
People w MS know trial requirements are flawed & not inclusive -that's why
we don't get excited over results #ECTRIMS2016 #burningdebate

o 02 Qs iht n &

- Sep 15,2016
"Wheelchair bound™? Wheelchairs are bad? Wish AT practitioners, people
w/ disability, human rights advocates were in the room #burningdebate

O 1 e O ihi na

- Sep 15,2016
#burningdebate As an #mser, it's not my mobility that scares me-that's
workable - it's loss of cognition, increasing fatigue, loss of hands

Q1 s QO » ihi N a

I - < cp 15, 2016 4
As hard as it is we can't please everyone. Science has to evolve to include
wheelchair users in pivotal trials #burningdebate #ECTRIMS2016

(@] 3 Q3 il R a

Fig. 3 Professor Klaus Schmierer taking part in the Burning Debate and Twitter commentary from patients
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Fig. 4 The cardboard 9 Hole Peg Test. Image credit: The Agency of Design

Unconventional elements such as balloons and hand-
made posters were used to creatively emphasise critical
issues at the academic conference, disrupting traditional
approaches. Additionally, involving people with MS in
the debate through social media challenged assumptions
and brought a fresh perspective to the discussion.

Awareness event

The ThinkHand exhibition was crucial to raising aware-
ness about the impact of hand and arm function on key
aspects of life such as self-expression, livelihood, and cre-
ativity. The exhibition showcased work of artists, musi-
cians, and a renowned jewellery maker who have MS.
The aim was to communicate the human aspect of upper
limb function and its link to one’s identity. It was held in
London on February 22nd 2018 and engaged funders,
regulators, and researchers to reflect on this issue. It was
covered by the Evening Standard [22] and various multi-
media channels within the MS community [23-26].

Low-cost assessment tool

The OHPT is a widely used tool for evaluating upper limb
function and is a standard method in MS clinical trials
[27, 28]. However, the standard 9HPT apparatus made
of plastic is costly and the test usually administered by a
clinician, limiting its access for patients to monitor their
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upper limb function themselves. To address these limi-
tations, the ThinkHand campaign developed a low-cost
cardboard version of the test (Fig. 4). This innovative
measure was designed and produced by the campaign
team, in collaboration with a design consultancy The
Agency of Design, and was validated through an aca-
demic publication [16]. This low-cost and easily accessi-
ble cardboard 9HPT provides an alternative measure for
upper limb function, making it more widely available to
researchers and clinicians working in the field of MS. It
was distributed to 12,000 delegates at the ECTRIMS con-
ference and quickly became a success, receiving requests
from around the world for its use in remote monitoring
of hand function in patients and clinical and research
teams.

Co-design of a rehabilitation tool

After the international distribution and use of the card-
board 9HPT, the team received feedback that patients
were using the tool more regularly than intended. Some
were using it multiple times a week to see if they could
improve on their time, ultimately using it like a rehabili-
tation tool. This supported other patient feedback the
team had received from earlier qualitative work, where
people with MS used everyday activities and objects to
monitor changes in their hand and arm function at home.
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Anecdotes of using the ability to scrape a yoghurt pot
clean every morning at breakfast to varying degrees of
success would tell one person what their hand and arm
function was like that day. This became a design-led
exploration of alternative ways to measure, record and
account for people’s experiences of change in hand and
arm function in everyday life. Key to this design process
was reviewing existing upper limb rehabilitation tools for
both MS and other conditions, then including insights
from patients about how they engaged with the c9OHPT
tool at home (Fig. 5).

The resulting tool, Under & Over, is a plastic board
with two strings that people can thread to create a range
of patterns. This tool was formally assessed in a remote
study with a 12-week rehabilitation programme. The
study found that a small, engaged, and motivated group
of individuals with advanced MS were able to complete
a remote rehabilitation program [17]. The study was the
first fully remote study examining the effect of a targeted
upper limb rehabilitation tool and demonstrates the fea-
sibility and acceptability of delivering a remote program
to individuals with advanced MS.

Campaign success

The ThinkHand campaign contributed to several notable
outcomes in the field of MS research and management.
The campaign received financial support from private
donors, commercial and government agencies which
allocated resources towards the study of upper limb func-
tion in people with MS. Our activities contributed to
the development of two clinical trials with emphasis on
people with more advanced MS with upper limb function
measured using the nine-hole-peg test as their primary
outcome measures. (i) An international trial to assess
ocrelizumab in people with primary progressive MS
(O’HAND Study, NCT04035005), of which one of the co-
authors (Giovannoni) became the principal investigator.

e

Fig. 5 A photograph of the Under and Over rehabilitation tool. Image
credit: The Agency of Design
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(i) A UK-wide trial called ChariotMS (NCT04695080),
which focusses entirely on pwMS who are wheelchair
users. From its inception, ChariotMS has been co-cre-
ated and managed with PPIE input. The trial, testing
cladribine tablets in pwMS with an EDSS between 6.5
and 8.5 is being supported by three charities (MS Society
UK, National MS Society US, Barts Charity), the National
Institute for Health and Care Research (NIHR) EME-Pro-
gramme, and an industry partner (Merck Healthcare). If
successful, both ChariotMS and O’HAND could lead to
the first MS drug(s) licensed to protect upper limb func-
tion, including in pwMS who have so far been completely
excluded from participating in MS DMT trials. With two
trials underway that were facilitated by our campaign,
the team won in 2019 the Influence Award in the pub-
lic engagement award ceremony of the QMUL Centre for
Public Engagement.

While the ThinkHand campaign aimed to address
an important unmet need in the MS community, some
pwMS expressed resistance to being regularly reminded
of the limitations imposed by their condition. Simi-
larly, some researchers and professionals in the field of
MS found the campaign’s approach to be challenging to
established perspectives and dogmas. This type of resis-
tance to new ideas and perspectives is not uncommon in
any field of research, as new ideas often challenge estab-
lished views and can take time to gain acceptance [29].
Despite the slightly mixed reception, the ThinkHand
campaign has had a lasting impact on the field of MS
research and management and has provided patients
with an innovative and independent method for monitor-
ing their upper limb function.

Learnings for practice

Through the experience of working with people with MS
in creative practices of engagement and involvement,
valuable insights emerge, offering significant learnings
for practice that enable researchers to effectively tackle
complex problems within clinical and research settings in
new ways.

Interdisciplinary collaboration

The campaign was an interdisciplinary collaboration,
harnessing the collective expertise of multiple fields to
tackle the complex and multifaceted nature of the so-
called wicked problem. For example, the project involved
collaboration between experts in areas such as lived
experience, medicine, clinical research, design research,
and social sciences to address the challenge at hand. This
interdisciplinary approach not only facilitated a holistic
understanding of the issue but also promoted innova-
tive and creative exploration. Unlike approaches confined
to a single field, the campaign benefited from a range of
accountabilities and was not bound by the constraints
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of any singular research methodology. This flexibility
allowed the project to employ diverse methods from vari-
ous disciplines, enabling a more creative and responsive
process.

Systems thinking

The project used systems thinking to understand the inter-
connectedness of different components of the problem and
how they influence each other. This approach was used to
identify the root causes of lack of change in the field and
design interventions that address these holistically. The
impact of this has long lasting benefits for people with MS.
For example, the cardboard 9HPT tool addressed health
access issues brought about during the Covid-19 pandemic
where the Neurology service at The Royal London Hospital
used it as a remote test to monitor patients when they were
unable to see them in person [30, 31].

Co-creation with multiple stakeholders

The project involved co-creation with stakeholders, includ-
ing people with MS, funders, charities, regulators, health
care professionals and researchers to ensure that interven-
tions were relevant and feasible. The project used participa-
tory methods, such as co-design, to gather input and build
engagement from these stakeholders. For example, the proj-
ect engaged with people with advanced MS to understand
exactly how they generate information on their hand func-
tion at home and used this to develop the Under & Over
tool that could align with their needs and values.

Experimentation and iteration

The project used an experimental and iterative approach,
testing and refining interventions based on reflections and
feedback from multiple audiences. This approach allowed
the project to learn from failures, improve upon successful
ideas and approaches, and continuously adapt to changing
circumstances. For example, the team kept a commentary
of the campaign on the MS Research Blog, engaging read-
ers on the development of the campaign and sharing prob-
lems, challenges and developments, such as the ChariotMS
trial. The project did not follow a traditional research pro-
cess. The team had a practical understanding of the problem
that guided activities while responding to iterative feedback
from people with MS. In this way, it was not restricted to a
predetermined process that could have limited aspects of its
responsiveness.

Conclusion

In summary, we have described the innovative approach
undertaken by our team in the ThinkHand campaign,
addressing the complex issue of upper limb function in
pwMS. By actively involving patients in the process, the
campaign not only raised awareness about the importance
of upper limb function in MS but also contributed to the
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development of innovative ways to measure, record, and
account for the change in hand and arm function in the
everyday lives of people with MS. This has had a long-last-
ing influence on the field of MS research and management.

Moreover, the campaign underscores the immense
potential of a patient-centred approach when grappling with
complex issues in health research. By fostering openness,
transparency, and honest discussions, patients were empow-
ered to contribute and influence the trajectory of the project
actively. This powerful impact of sustained patient engage-
ment and involvement practices cannot be overstated.

The campaign’s realisation that traditional methods of
communication and knowledge dissemination are inade-
quate for driving widespread change further emphasises the
crucial lessons learned from involvement and engagement.
Through these lessons, we recognise the necessity of work-
ing with more dynamic, engaging, and creative methods to
comprehend the significance of this issue truly.

Abbreviations

QMUL Queen Mary University of London

PPI patient public involvement

DMTs disease-modifying treatments

MS Multiple Sclerosis

9HPT Nine-Hole Peg Test

COHPT Cardboard Nine-Hole Peg Test

ECTRIMS  European Committee for Treatment and Research in Multiple

Sclerosis

Acknowledgements

We sincerely thank all PPl co-authors for their enthusiastic and invaluable
contributions to this project and in shaping the manuscript with their valuable
insights. Thank you to the Barts MS Patient Advisory Group members and

The MS Research Blog readers for enriching our understanding through their
shared experiences and thoughts. We greatly thank Christine Chapman for her
exceptional dedication to the ChariotMS study and related activities.

We express our gratitude to Ondrej Rypacek, Kishon Khan, and Romilly
Saumarez Smith for their active participation in the exhibition, significantly
enhancing its impact. Finally, our sincere appreciation to go to the

study participants in the Measurement on Our Terms, Under & Over and
ChariotMS studies and the online survey respondents for their indispensable
contributions to the campaign’s success.

Author contributions

The project’s concept and design were developed collaboratively by AT, KS,
DB, GG, and the PPI co-authors. The manuscript was primarily drafted by AT
who actively incorporated valuable insights from PPI co-authors. Early drafts
were reviewed and commented on by AS, KS, DB, and GG. PB, EC, MH, CC,
TB, and RH played pivotal roles in reviewing and providing an overview of
the lived experience aspect of the project. All authors contributed to and
approved the manuscript in its present form.

Funding

The ThinkHand campaign and new upper limb patient-related outcome
measure was funded by the Horne Family Foundation. The cOHPT and
associated ECTRIMS 2016 stand was funded by Biogen. The Under & Over
study, O'HAND study (NCT04035005) and the ECTRIMS 2018 booth were
funded by Roche. ChariotMS (NCT04695080) is funded by the Efficacy and
Mechanism Evaluation (EME) Programme, an MRC and NIHR partnership
(project reference 17/145/09). The views expressed in this publication are
those of the author(s) and not necessarily those of the MRC, NIHR or the
Department of Health and Social Care. ChariotMS receives further support
from the MS Society UK, US National MS Society, Barts Charity and Merck
Healthcare. We are also grateful for support from the Morris-Saady Charitable
Trust and Lipomed GmbH during the preparation stage of ChariotMS.



Thomson et al. Research Involvement and Engagement

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethical approval and consent to participate

Online survey respondents received a link to the online survey, which
informed them that completion of the electronic questionnaire implied that
they had consented to participate in the survey.

Consent for publication
Not applicable.

Competing interests

AT. AT has received research support from The UK MS Society, Roche and
honoraria from Novartis and Merck. RH: RH is part of the Horne Family
Foundation. CC: None.TB: None.PB: None.EC: None.MH: None.BB: None.AS:
None.DB: DB has received honoraria for consultancy from Merck, Novartis,
Teva and Sandoz.KS: KS has received research support, through Queen Mary
University of London, from Biogen, Merck KGaA, and Novartis, Roche and
Sanofi-Genzyme, speaking honoraria from, and/or served in an advisory
role for, Biogen, EMD Serono, IGES UK, Merck KGaA, Novartis, Roche, and
Sanofi-Genzyme and Teva; and remuneration for teaching activities from
AcadeMe, Medscape and the Neurology Academy.GG: In the last two years,
GG has received compensation for serving as a consultant or speaker for or
has received research support from Aurinia Pharmaceuticals, Biogen, BMS-
Celgene, GlaxoSmithKline, Janssens/J&J, Japanese Tobacco, Merck KGaA/EMD
Serono, Moderna, Novartis, Sandoz, Sanofi and Roche/Genentech.

Author information

AT is a design researcher and Senior Lecturer in PPIE at Queen Mary University
of London. AT established and leads the Barts MS Patient Advisory Group and
was the Pl of the Under & Over study.

TB is an MS patient advocate and thought leader who provided ongoing
support and advice as an ambassador for the ThinkHand campaign,
particularly around engagement with the MS community.

CC lives with MS and is an Honorary Research Fellow (clinical trials patient
communications) at the Blizard Institute.

RH, PB, MH, EC and BB live with MS and contributed as members of the Barts
MS Patient Advisory Group to the development of ThinkHand activities and
writing of this manuscript.

AS is a research neuro-physiotherapist at Barts Health NHS Trust and Honorary
Clinical Lecturer at Queen Mary University of London and was involved in the
Under & Over study.

KS is a Professor of Neurology and consultant neurologist. He is a Deputy
Director of Clinical Research at QMUL & Barts Health NHS Trust, the Neurology
Research lead, and the clinical lead of BartsMS. KS is the chief investigator of
ChariotMS.

DB is a Professor of Immunology at Queen Mary University of London and is a
frequent author of The MS Research Blog.

GG is a Professor of Neurology and MS consultant neurologist and runs the MS
Selfie website.

Author details

!Centre for Preventive Neurology, Wolfson Institute of Population Health,
Queen Mary University of London, London, UK

%Patient Author, Barts MS Advisory Group, Queen Mary University of
London, London, UK

*The Blizard Institute, Centre for Neuroscience, Surgery and Trauma,
Queen Mary University of London, London, UK

“Clinical Board Medicine (Neuroscience), Barts Health NHS Trust, The Royal
London Hospital, London, UK

Received: 16 November 2023 / Accepted: 18 May 2024
Published online: 18 June 2024

(2024) 10:62

Page 9 of 10

References

1. Walton C, King R, Rechtman L, Kaye W, Leray E, Marrie RA, et al. Rising preva-
lence of multiple sclerosis worldwide: insights from the Atlas of MS, third
edition. Mult Scler. 2020;26(14):1816-21.

2. Society MS, MS Society. 2020 [cited 2020 Jun 22]. MS in the UK. www.mssoci-
ety.org.uk/what-we-do/our-work/our-evidence/ms-in-the-uk.

3. Kister |, Kantarci OH. Multiple sclerosis severity score: concept and applica-
tions. Mult Scler. 2020;26(5):548-53.

4. Corrini C, Gervasoni E, Perini G, Cosentino C, Putzolu M, Montesano A, et
al. Mobility and balance rehabilitation in multiple sclerosis: a systematic
review and dose-response meta-analysis. Multiple Scler Relat Disorders.
2023;69:104424.

5. Leray E,Yaouanq J, Le Page E, Coustans M, Laplaud D, Oger J, et al. Evi-
dence for a two-stage disability progression in multiple sclerosis. Brain.
2010;133(7):1900-13.

6. Dubuisson N, Baker D, Thomson A, Marta M, Gnanapavan S, Turner B, et al.
Disease modification in advanced MS: focus on upper limb function. Mult
Scler. 2017;23(14):1956~7.

7. Rittel HWJ, Webber MM. Dilemmas in a general theory of planning. Policy Sci.
1973;4(2):155-69.

8. Giovannoni G, Cutter G, Sormani MP, Belachew S, Hyde R, Koendgen H, et al.
Is multiple sclerosis a length-dependent central axonopathy? The case for
therapeutic lag and the asynchronous progressive MS hypotheses. Multiple
Scler Relat Disorders. 2017;12:70-8.

9. Mao Z, Alvarez-Gonzélez C, Allen-Philbey K, De Trane S, Yildiz O, Campion
T, et al. Treating the ineligible: disease modification in people with multiple
sclerosis beyond NHS England commissioning policies. Multiple Scler Relat
Disorders. 2019;27:247-53.

10.  Allen-Philbey K, De Trane S, Mao Z, Alvarez-Gonzalez C, Mathews J, MacDou-
gall A, et al. Subcutaneous cladribine to treat multiple sclerosis: experience in
208 patients. Ther Adv Neurol Disord. 2021;14:17562864211057661.

11. Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an expanded
disability status scale (EDSS). Neurology. 1983;33(11):1444-1444.

12. Schwid SR, Goodman AD, Mattson DH, Mihai C, Donohoe KM, Petrie MD, et
al. The measurement of ambulatory impairment in multiple sclerosis. Neurol-
ogy. 1997;49(5):1419-24.

13. Kurtzke JF. On the origin of EDSS. Multiple Scler Relat Disorders.
2015;4(2):95-103.

14.  Giovannoni G. ThinkHand: what iconic image captures hand function best?
[Internet]. Barts MS Blog. 2016 [cited 2016 Feb 11]. http://multiple-sclerosis-
research.blogspot.com/2016/07/thinkhand-what-iconic-image-captures.
html.

15.  #ChariotMS 6Aug2021 FIRST PATIENT IN [Internet]. 2021 [cited 2023 Nov 13].
https://www.youtube.com/watch?v=iefmYRH7vBg.

16.  Dubuisson N, Bauer A, Buckley M, Gilbert R, Paterson A, Marta M, et al. Valida-
tion of an environmentally-friendly and affordable cardboard 9-hole peg test.
Multiple Scler Relat Disorders. 2017;17:172-6.

17. Thomson A, Stennett A, Metin C, Bestwick J, Giovannoni G, Dobson R. Under
& over: a randomised controlled study to develop an upper limb rehabilita-
tion tool for people with multiple sclerosis. Multiple Scler Relat Disorders.
2024;85:105529.

18. Baker D, Pepper G, Yauner F, Giovannoni G. MSer — a new, neutral descrip-
tor for someone with multiple sclerosis. Multiple Scler Relat Disorders.
2014:3(1):31-3.

19. Thomson A, Rivas C, Giovannoni G. Multiple sclerosis outpatient future
groups: improving the quality of participant interaction and ideation tools
within service improvement activities. BMC Health Serv Res. 2015;15(1):105.

20. Thomson A, Raciborska D, Baker D, Giovannoni G. How to start a blog. Pract
Neurol. 2017;17(3):224-8.

21. Thomson A.Working with patient experience. In: The Routledge Companion
to Design Research [Internet]. 2nd ed. London: Routledge; 2023 [cited 2023
Jul 20]. pp. 363-77. https://www.taylorfrancis.com/books/9781003182443/
chapters/https://doi.org/10.4324/9781003182443-32.

22, Lydall R, Evening S. 2018 [cited 2023 Jul 22]. Lift drugs ban on MS patients
who can no longer walk, say doctors | London Evening Standard | Evening
Standard. https://www.standard.co.uk/news/health/lift-drugs-ban-on-ms-
patients-who-can-no-longer-walk-say-doctors-a3772906.html.

23, Trust MS. MS Trust. 2018 [cited 2023 Aug 8]. Why we should be 'thinking
hand'’ https://mstrust.org.uk/news/why-we-should-be-thinking-hand.

24.  Staines Rpharmaphorum. 2018 [cited 2023 Aug 8]. #ThinkHand campaign
aims to change MS perceptions. https://pharmaphorum.com/news/
ms-drugs-needed-preserve-hand-function.


http://www.mssociety.org.uk/what-we-do/our-work/our-evidence/ms-in-the-uk
http://www.mssociety.org.uk/what-we-do/our-work/our-evidence/ms-in-the-uk
http://multiple-sclerosis-research.blogspot.com/2016/07/thinkhand-what-iconic-image-captures.html
http://multiple-sclerosis-research.blogspot.com/2016/07/thinkhand-what-iconic-image-captures.html
http://multiple-sclerosis-research.blogspot.com/2016/07/thinkhand-what-iconic-image-captures.html
https://www.youtube.com/watch?v=iefmYRH7vBg
https://www.taylorfrancis.com/books/9781003182443/chapters/
https://www.taylorfrancis.com/books/9781003182443/chapters/
https://doi.org/10.4324/9781003182443-32
https://www.standard.co.uk/news/health/lift-drugs-ban-on-ms-patients-who-can-no-longer-walk-say-doctors-a3772906.html
https://www.standard.co.uk/news/health/lift-drugs-ban-on-ms-patients-who-can-no-longer-walk-say-doctors-a3772906.html
https://mstrust.org.uk/news/why-we-should-be-thinking-hand
https://pharmaphorum.com/news/ms-drugs-needed-preserve-hand-function
https://pharmaphorum.com/news/ms-drugs-needed-preserve-hand-function

Thomson et al. Research Involvement and Engagement

25.

26.

27.

28.

29.

Official launch of the #ThinkHand campaign [Internet]. 2018 [cited 2023 Aug
8. https://www.youtube.com/watch?v=UOHLSq3nzHQ.

Bharadia T. #ThinkHand campaign could be a game-changer [Internet].
talkhealth Blog. 2018 [cited 2023 Aug 8]. https://www.talkhealthpartnership.
com/blog/2018/04/thinkhand-campaign-game-changer/.

Oxford Grice K, Vogel KA, Le V, Mitchell A, Muniz S, Vollmer MA. Adult norms
for a commercially available nine Hole Peg Test for finger dexterity. Am J
Occup Ther. 2003;57(5):570-3.

Solaro C, Cattaneo D, Brichetto G, Castelli L, Tacchino A, Gervasoni E, et al.
Clinical correlates of 9-hole peg test in a large population of people with
multiple sclerosis. Mult Scler Relat Disord. 2019;30:1-8.

Rogers EM. Diffusion of innovations. 1st Edition. New York: The Free Press of
Glencoe; 1962.

(2024) 10:62

Page 10 of 10

30. Kuri A, Jacobs BM, Leddy S, Schmierer K, Turner B, Allen-Philbey K; et al. Evalu-
ation of remote assessments for multiple sclerosis in an in-home setting.
Multiple Scler Relat Disorders. 2021;54:103125.

31, Stennett A, Allen-Philbey K, Begum T, Johnson A, Dobson R, Giovannoni G et
al. An evaluation of remote monitoring in people with MS during the COVID-
19 pandemic. Multiple Scler J. 2021;268-9.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.youtube.com/watch?v=U0HLSq3nzHQ
https://www.talkhealthpartnership.com/blog/2018/04/thinkhand-campaign-game-changer/
https://www.talkhealthpartnership.com/blog/2018/04/thinkhand-campaign-game-changer/

	﻿Engaging a community to focus on upper limb function in people with multiple sclerosis: the ThinkHand campaign case study
	﻿Abstract
	﻿Plain English Summary
	﻿Background
	﻿The problem within the field
	﻿How we addressed the issue
	﻿Role of patient engagement
	﻿Online survey
	﻿Innovative strategies and social media
	﻿Awareness event
	﻿Low-cost assessment tool
	﻿Co-design of a rehabilitation tool
	﻿Campaign success
	﻿Learnings for practice
	﻿Interdisciplinary collaboration
	﻿Systems thinking
	﻿Co-creation with multiple stakeholders
	﻿Experimentation and iteration

	﻿Conclusion
	﻿References


