@,
DIGITAL ®®
Original Research HEALTH

DIGITAL HEALTH
Development and usability testing of your MS o The Auhors 202

Article reuse guidelines:

questionnaire: A patient-based digital tool to sagepub.comournals-permissions

DOI: 10.1177/20552076231173531

monitor symptoms of multiple sclerosis jouralssagepubcomhome i
S Sage

Gavin Giovannoni®, Enrique Alvarez?, Ellen Tutton®, Olaf Hoffmann*?,
Yan Xu®, Patrick Vermersch’, Celia Oreja-Guevara®, Maria Trojano®,
Ralf Gold’, René Robles-Cedefio!, Mudeer Khwaja'?, Bianca Stadler?,
Jo Vandercappellen? and Tjalf Ziemssen®®

Abstract

Objectives: We describe the development of Your Multiple Sclerosis Questionnaire and present the real-world usability test-
ing results of Your Multiple Sclerosis Questionnaire.

Methods: The Your Multiple Sclerosis Questionnaire tool was developed in four stages to collect feedback from people living
with MS (plwMS), patient organizations, and clinicians on content, format, and applicability. To assess its usability, 13 clinicians
across 7 countries completed an online survey after using the tool with plwMS in a total of 261 consultations from September,
2020 to July, 2021.

Results: The initial Your Multiple Sclerosis Questionnaire version was based on findings from previous research developing
MSProDiscuss™, a clinician-completed tool. Subsequently, insights from plwMS obtained during cognitive debriefing, patient
councils and advisory boards led to changes including the addition of mood and sexual problems and the definition of relapse.
All 13 clinicians completed the individual survey, whereas 10 clinicians completed the final survey. Clinicians “strongly agreed”
or “agreed” that Your Multiple Sclerosis Questionnaire was easy to use and understand (98.5%; 257/261 patient consultations).
The clinicians were willing to use the tool again with the same patient (98.1%; 256/261 patient consultations). All clinicians
who completed the final survey (100%; 10/10) reported the tool to have a positive influence on their clinical practice, helped
patients engage with their MS, facilitated discussion with patients, and complemented neurological assessment.

Conclusion: Your Multiple Sclerosis Questionnaire benefits both plwMS and clinicians by facilitating a structured discussion
and engaging the plwMS to self-monitor and self-manage. Your Multiple Sclerosis Questionnaire is compatible with tele-
medicine practice and integration of the tool into electronic health records would enable tracking of the disease evolution
and individual monitoring of MS symptoms over time.
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Introduction

Multiple sclerosis (MS) is a chronic neurological condi-
tion that mostly affects young adults. The mean age at
diagnosis is approximately 30 years." As MS is a progressive
illness, most people living with MS (plwMS) gradually transi-
tion from relapsing-remitting MS (RRMS) to secondary
progressive MS (SPMS) within a median time of 10-23
years.”> MS is a heterogeneous disease and can manifest dif-
ferently for each person, with diverse clinical features such as
physical disability, cognitive impairment, visual loss, sensory
loss, bladder, bowel and sexual dysfunction, fatigue, and
mood disorders.*> Given both the heterogeneous and progres-
sive nature of MS, clinical measures to monitor changes
including worsening and progression are important tools for
clinicians and plwMS alike.®

The Expanded Disability Status Scale (EDSS) is a
widely accepted clinical tool to assess disease progression
but has low sensitivity at higher values: EDSS values
from 4.5 to 6 mainly reflect walking impairment, while
values >6 focus on general quality of life (QoL) and self-
care.” Thus, important functional measures including cog-
nitive skills, visual function, arm function, and bowel and
bladder function are less well captured.® To assess these
functions, additional instruments have been developed,
such as the Symbol Digit Modality Test (SDMT) for cogni-
tive processing speed, and the Nine-Hole Peg Test for arm
and hand dexterity.”'® Composite measures are being used
to capture a more complete picture of the illness in plwMS.
However, they are often limited to three clinical measures
and may miss subtle changes and especially those of
importance to plwMS.'""'? Thus, more sensitive outcome
measures are needed, that can capture individual percep-
tions of plwMS.”

The inclusion of patient-reported outcomes (PRO) for
MS disease monitoring is gaining acceptance as it allows
patients to provide crucial information to clinicians on
how they experience the impact of disease, the impact of
treatment and what issues most concern them.'>™'> There
are many available PRO instruments designed to measure
factors impacting plwMS, including symptoms, activity
limitations, fatigue, QoL, and health-related QoL (HRQoL)."
However, not all instruments were developed with input
from plwMS, which is however regarded as essential to
the PRO development process.'® Taking this important

aspect of PRO instrument development into consideration,
the Your Multiple Sclerosis Questionnaire (YMSQ; www.
yourms.com) digital tool was co-developed with plwMS,
patient advocacy groups, and clinicians.'’

Digitalization in healthcare facilitates improved monitoring
and treatment of chronic diseases like MS, which require con-
tinuous long-term monitoring and individualized treatment.'®
Individual use of social eHealth interventions supports patients
in tracking their daily activities and disease progression and
helps to disseminate unbiased and scientifically accurate infor-
mation to patients. By linking patients to health management
systems, advanced integrated eHealth solutions not only
improve patient-clinician communication, but are also useful
in collecting and interpreting patient data.'’

As a 20-question digital tool, YMSQ was developed to
facilitate and standardize the discussion between clini-
cians and plwMS and to collect the plwMS’s perspective
on changes in MS symptoms, relapses, and impact experi-
enced by them on daily living activities in the previous 6
months. This study describes the stages involved in the
development of YMSQ followed by the results of real-
world usability testing of YMSQ conducted across 7
countries.

Methods

YMSQ development

Overview of stages of YMSQ development. YMSQ was devel-
oped in four stages to collect feedback from plwMS, patient
organizations, and clinicians on the content, format, and
applicability as described below: (Figure 1).

Stage 1. The initial draft of the YMSQ was prepared based
on findings from qualitative and quantitative research which
had been conducted to develop MSProDiscuss™. 202!

Stage 2. A Portable Document Format (PDF) version and
an online version of the YMSQ were designed.

Stage 3 : Final cognitive debriefing

Study overview

Cognitive debriefing interviews were conducted to ensure
that the patient-completed communication support tool is
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(6 plwMS) Germany, ltaly, Spain,
P~ P~ P p— UK, and US)
Stage 2 Stage 3 Stage 4 Stage 5

Figure 1. YMSQ development stages. Note: Stage 4: Participants in international MS councils and patient advisory board were from
Australia, Belgium, Canada, France, Germany, ltaly, Ireland, Portugal, Spain, and the UK. MS: multiple sclerosis; PDF: portable document
format; UK: United Kingdom; US: United States; YMSQ: your MS questionnaire.

“Patient council had four plwMS, & patient advocates/association representatives and 1 nurse.

patient-friendly, well-understood, and appropriate for self-
completion. This non-interventional, cross-sectional, quali-
tative interview study included 20 adults (10 United States
[US]; 10 Germany) with a clinician-confirmed RRMS or
SPMS diagnosis (Figure 2). Two rounds of telephone inter-
views were conducted in the local language of the partici-
pant. The tool was updated based on the feedback
obtained from participants in round 1 (US, n=35;
Germany, n=35) and finalized after receiving feedback
from participants in round 2 (US, n=35; Germany, n=>5).
Participants were recruited into the study by a partner
agency (MedQuest Global in the US and Rapa Research
in Germany) from clinicians/general practitioners or spe-
cialist neurologists. Eligible participants were aged >18
years, had a clinician-confirmed diagnosis of RRMS or
SPMS, had provided written informed consent, and were
fluent in US English or German. Participants were excluded
if they had a life-threatening health condition other than
MS, were diagnosed with primary progressive MS
(PPMS) or clinically isolated syndrome, or had a severe
neurological/cognitive deficit or psychological disorder
that might affect their ability to participate in an interview.
All interviews were conducted via telephone (approxi-
mately 30 min) by Adelphi values-trained qualitative inter-
viewers. During the interview, participants completed the
communication support tool using a think-aloud approach
where they were asked to speak their thoughts aloud as
they read aloud and completed each item.

Stage 4 : Patient councils/advisory board meetings. Two
international MS council meetings were held on May 13,
2019 and September 16, 2019. Each meeting was attended
by eight participants. A patient advisory board meeting was
held on May 13, 2019 and included six plwMS and two neu-
rologists. The participants in the council meeting and advisory
board were from Australia, Belgium, Canada, France,
Germany, Italy, Ireland, Portugal, Spain, and the UK.

Participants provided general feedback on the draft tool,
potential improvements, and suggestions for changes to the
YMSQ.

YMSQ usability testing

Survey methodology. The survey was carried out by IQVIA
from September, 2020 to July 23, 2021. An online survey
link was sent to the clinicians who agreed to participate
in the study. The survey consisted of 2 questionnaires
(15 questions in each survey). The testing was completed
by clinicians from 7 countries (Australia, China, Germany,
Italy, Spain, the UK, and the US). The majority of the clini-
cians associated with the usability testing were from the
YMSQ development steering committee. All clinicians were
required to fill both surveys (Appendix 1). Clinicians indicated
their level of agreement to each statement using a 4-point
Likert scale: “strongly agree,” “agree,” “disagree,” or “‘strongly
disagree.” Clinicians filled out the individual survey after each
patient consultation. This individual survey aimed to collect
feedback on the comprehensibility of the questions in the
tool, overall usability, usefulness of YMSQ, and patient/clin-
ician satisfaction. Clinicians asked their patients to fill out the
paper version of the YMSQ prior to consultation in the
waiting room or the link to the online version was shared via
email/text message/telehealth platform. During the consultation,
clinicians obtained feedback on usability and satisfaction
with YMSQ and filled the individual surveys based on
patient responses and their own experiences. Each clinician
was required to fill out 1040 individual questionnaires. As
the final step, clinicians completed a second survey to provide
in-depth feedback on YMSQ’s usefulness, integration
into clinical routine, and recommendations for improvement
areas (Figure 3).

Statistical analysis. The responses to both the individual
and final usability surveys were analyzed separately and
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Figure 2. Overview of cognitive briefing study methodology. PDF: portable document format; plwMS: people living with multiple

sclerosis; US: United States.
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Figure 3. Steps of the Your Multiple Sclerosis Questionnaire (YMSQ)

descriptively on a question-by-question basis. The responses
to the questions were reported as a percentage of the total
responses.

Results

The YMSQ draft was developed in a PDF printable format
for manual completion and as an online interactive version.
The development of the initial version was based on findings
from previous research to develop MSProDiscuss™.**** The
insights from plwMS obtained during cognitive debriefing
were incorporated. The questionnaire was further refined
with input from key stakeholders, including patient advocates,
key opinion leaders, and a patient council.

Cognitive debriefing

Demographics and clinical characteristics. More than half of
the participants (n=11, 55.0%) reported their MS to be
moderate in severity. Most plwMS categorized their general

usability test survey. plwMS: people living with multiple sclerosis.

health, at the time of the interview, as “fair” (n =10, 50.0%)
or “good” (n=8, 40.0%), whereas only one reported it
to be “poor” (n=1, 5.0%). According to clinician
reports, most plwMS had a history of RRMS for more
than 16 years (n =38, 40.0%) or had been diagnosed with
SPMS 0-5 years ago (n=38, 40.0%). At the time of com-
pletion of the case report form, clinicians reported that
most plwMS had a mild EDSS score (EDSS 0-3.5; n=10,
50.0%), followed by moderate/severe EDSS score (EDSS
>4; n=38, 40.0%).

Outcomes of cognitive debriefing. In cognitive debriefing,
feedback was obtained on the paper version of YMSQ.
Overall, the YMSQ items and instructions were well under-
stood by the plwMS. The plwMS gave some key sugges-
tions to improve the comprehension of the tool.
Formatting and wording were modified to present the
item flow more clearly. Following round 1, an additional
instruction was added above items 2b and 2c to clarify
that these 2 items should be completed only if plwMS
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responded “Yes” to item 2a. “Yes”/”No” response options
were reversed in section two to ‘No/‘Yes’ and dashed
arrows were added to guide the plwMS to the next item.
After round 2, additional minor modifications were made,
in particular involving symptom and impact items that con-
tained more than one concept. Here, a clarification was
added to select “Yes” if at least one aspect was present.
The initial and revised versions of the YMSQ with modifi-
cations after 2 rounds of interviews are provided in
Appendix 2 and 3. Additional general feedback was
requested from 11 plwMS. PIwMS provided feedback on
the name of the tool in addition to its usability and rele-
vance. Overall, plwMS perceived that the tool included
concepts that were highly relevant to their experiences
with MS and highlighted that they would feel comfortable
completing the tool either on paper (n = 6/8) or electronic-
ally (n="7/8). There was an equal split of plwMS regarding
the perceived usefulness of assistance from a family
member or friend when completing the tool. In some
cases of upper limb mobility issues or fatigue, a support
person may record the responses of the plwMS. Most
plwMS (n=9/11), however, reported that they felt the
tool would be valuable in helping them communicate
their MS experience to their doctors. Owing to time con-
straints during the interview, not all plwMS were asked to
provide general feedback on the communication support
tool. Supplemental Table 1 provides details of the general
feedback provided by plwMS for YMSQ.

Outcomes of patient councils and advisory board

Key recommendations from the international MS council
and patient advisory board are presented in Figure 4. The
key improvements to the tool included the addition of
mood problems and sexual dysfunction to the impacts and
the addition of the definition of relapse. It was suggested

to change the name of the tool from “My MS” to “Your
MS”. Further, there was a recommendation to change the
time period in the introduction of the tool from “this tool
asks about your MS in the past 12 months’ to 6 months.
Patient councils also noted that in some instances, plwMS
might not be aware that certain symptoms were caused by
their MS, and they pointed out that YMSQ presents an
opportunity to inform pIwMS about the diversity of symp-
toms and fully capture their experience.

Feedback on the usability and usefulness of YMSQ

The usability and usefulness of YMSQ were assessed using
both individual and final surveys. All 13 clinicians com-
pleted the individual survey after every consultation (N=
261) whereas 10 clinicians completed the final survey.
Clinicians from different countries including Australia,
China, Germany, Italy, Spain, the UK, and the US partici-
pated (Table 1). Most of the patients (n=219; 83.9%)
had RRMS diagnosis prior to using the questionnaire.

Distribution channels and completion status for YMSQ. More
than 40% of the patients filled the paper version of the ques-
tionnaire in the waiting room, whereas 35.6% received a
link to the online version via email (Figure 5(a)). Overall,
65.1% of the patients received the questionnaire on the
day of their consultation and 86.2% of the questionnaires
were completely filled (Figure 5(b)). Most questionnaires
(n=223; 85.4%) were completed alone by plwMS.

Individual survey. A total of 261 consultations were con-
ducted by the clinicians. Most of the clinicians strongly
agreed (138/261; 52.9%) or agreed (120/261; 46.0%) that
YMSQ was useful for both remote and face-to-face consul-
tations with their patients. YMSQ was easy to use and
understand in 98.5% of cases (257/261). The time taken by

Addition of information/items

Definition of relapse

« In the past 6 months, have you had any relapses
(periods of time where your symptoms were
worse and then got better)?

List of symptoms
\_* Mood and sexual problems

Exclusion of existing item

Question relating to previous MRI result
« Form should focus more on preparing plwMS
for their sessions with neurologists

%

(&

(.

Improvements

Selecting age rather than typing

« Because of dexterity issues, it would be
better to be able to scroll down and select
one’s age rather than having to type it in

Keeping diaries: by plwMS

« Beneficial to make some note of symptoms
if troublesome or if they feel it is worth
bringing up at next appointment with
neurologists

Figure &. Qutcomes from patient councils and advisory board meetings. MRI: magnetic resonance imaging; plwMS: people living with

multiple sclerosis.



https://journals.sagepub.com/doi/suppl/10.1177/20552076231173531
https://journals.sagepub.com/doi/suppl/10.1177/20552076231173531

DIGITAL HEALTH

patients to complete the tool was deemed as satisfactory
(97%; 254/261). Most of the clinicians (98.1%) were
willing to use the tool again with the same patient (Figure 6).

Table 1. Completion status for YMSQ usability testing per country.

Australia 1 20 1
China 3 34 2
Germany 2 40 2
Italy 1 40 1
Spain 2 80 2
UK 1 20 1
us 3 27 1
Total 13 261 10

No: Number; UK: United Kingdom; US: United States; YMSQ: Your Multiple
Sclerosis Questionnaire.

Final survey. Ten clinicians completed the final survey. All
clinicians (100%; 10/10, 261 patient consultations) reported
that the use of YMSQ positively influenced their clinical
practice, helped them in engaging patients with their MS,
facilitated discussion on progression with patients, and
complemented neurological assessment. The current
version of the YMSQ was ideal for patients and the
current format was easy to use and generally satisfactory
(9/10; 90% of the clinicians). Clinicians agreed that the
tool covers all aspects of general consultation (9/10; 90%
of the clinicians) (Figure 7). Overall, the YMSQ tool was
reported to have excellent usability and usefulness in clin-
ical practice.

Discussion

Principal findings

YMSQ is designed to be completed ahead of consultation
by plwMS to support a focused discussion with the clinician
during the consultation, and to highlight any changes they
have noticed. PIwMS can fill in the questionnaire with the
help of their caregivers. The YMSQ tool was developed
in 4 stages. Development of the draft content followed by
its designing as a PDF for the print version and as an
online interactive version, then, the draft was revised as
per suggestions received from plwMS during cognitive

0.4%
(1/261)

35.6%
(93/261)

43.3%
(113/261)

1.9%
(31/261)

B Paper version in the waiting room
[J Paper version ahead of their consulation
B Link via a telehealth platform

Link to the online version by text message
B Link to the online version by e-mail

B Other (link generated on a tablet prior to the
consultation or the patient responded orally)

0.4%
(1/261)

10.0%
(26/261)

86.2%
(225/261)

B Fully completed
B Mostly completed
M Partly completed

Not completed

Figure 5. Distribution channels for Your Multiple Sclerosis Questionnaire (YMSQ) and completion status.
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Use YMSQ again in future
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110/261 (42.1%)

106/261 (40.6%)
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100 200
MS Patient Consultations
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Figure 6. Summary findings from the usability testing of the YMSQ individual survey (N=261). The numbers in the bars reflect response of
clinicians as agree and strongly agree to each item after patient consultations. MS: multiple sclerosis; YMSQ: Your Multiple Sclerosis

Questionnaire.

Helpful in engaging patients more with their MS
Positively influenced clinical practice

Aided in discussion of progression with patients 4
Complemented neurological assessment -

Cover all aspects all regular consultation

L

Current available versions of YMSQ are ideal A

Current format is easy to use and satisfactory -

B strongly agree B agree

0.0

8/10 (80%) 2/10 (20%)
9/10 (90%) 1/10 (10%)

8/10 (80%) 2/10 (20%)
6/10 (60%) 4/10 (40%)
4/10 (40%) 5/10 (50%)
6/10 (60%) 3/10 (30%)
6/10 (60%) 3/10 (30%)

T T T T
25 5.0 7.5 10.0

Number of Clinicians

M disagree B strongly disagree

Figure 7. The summary findings from the usability testing of the YMSQ final survey (N=10). The numbers in the bars reflect the proportion
of clinicians who responded agree and strongly agree for each item. MS: multiple sclerosis; YMSQ: Your Multiple Sclerosis Questionnaire.

debriefing interviews and feedback from patient councils
and patient advisory board. The development process fol-
lowed the scientific method, included all stakeholders,
and made YMSQ a relevant, comprehensible, quick, well-
accepted, and useful tool.

Impact of implementation of YMSQ

In the last few years, the importance of including the per-
spective of plwMS in the assessment of MS outcomes
has been increasingly recognized. PRO measures, which

collect information on the functioning health and well-
being from patients’ perspective, lead to patients reporting
symptoms more often and earlier than usual.”> YMSQ is
a patient-completed tool that helps collect patient-driven
information on their symptoms and any changes including
disease worsening or progression to assist in the patient-
clinician discussion. It would support optimal use of the
consultation time as plwMS are prepared ahead of the con-
sultation and primed to discuss the issues of most concern.
YMSQ could complement clinical measurements including
MRI and relapses, and thus aid in treatment decisions
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and symptom management. The importance of self-
management is recognized in many chronic conditions,
including cancer and diabetes.>* The need for appropriate
self-management techniques for plwMS has been discussed
and investigated for more than a decade. In particular, given
the need for continuous monitoring and symptom tracking,
MS is appropriate for digital self-management approaches.
Studies have reported on diverse mobile applications for
plwMS, but often they fail to meet patients’ and clinicians’
requirements.?> Usability is particularly limited when appli-
cations focus on only one or few symptoms of MS.?**’ In
contrast, YMSQ is a 20-questionnaire tool that captures a
broad range of symptoms and impacts of MS, addressing
the heterogeneous nature of MS. If used by plwMS, e.g.,
every 6 months, YMSQ enables longitudinal monitoring
of symptoms. By highlighting changes, symptom manage-
ment and treatment decisions can be made in a timely
fashion. The downloadable feature of YMSQ reports may
further help plwMS and their clinicians to compare different
reports, monitor changes, and standardize follow-up
appointments. Health literacy enhances self-care and treat-
ment adherence. Increased engagement and experience
using digital tools can aid patients, enhancing their health
literacy as they access information from digital sources
and health personnel including clinicians and nurses.?®
YMSQ aims to improve the plwMS-clinician interaction;
thus, it could contribute to the development of a trusting
partnership between plwMS and their clinician.

YMSQ and MSProDiscuss™ in the management
of MS telemedicine for patients with MS

Telemedicine use in the management of chronic diseases is
increasing as it ensures accessibility of healthcare to people
living in rural areas with limited healthcare facilities.** "
The coronavirus disease 2019 pandemic has further
shown an increase in the trend of teleconsultations.*?
Both patients and clinicians tend to be satisfied with the
use of telehealth because it saves time, reduces costs for
patients, and improves adherence to disease-modifying
therapy.*>** Inclusion of PROs into teleconsultation for
plwMS is important for long-distance examinations, par-
ticularly for those with limited mobility.” YMSQ usability
has been tested in this pandemic, and clinicians found it
useful in both remote and face-to-face consultations
(98.9% of the clinicians). Indeed, the need for a patient-
focused and patient-completed tool was highlighted as
an unmet need during the testing of MSProDiscuss™,
ultimately leading to the creation of YMSQ. The
MSProDiscuss™ digital tool is validated for use by clini-
cians during patient consultations to facilitate structured
interactions that aid in the timely evaluation of subtle
signs of MS disease progression. The tool differentiated
between patients with RRMS (with EDSS: sensitivity =

0.83; specificity =0.82 and without EDSS: Sensitivity =
0.76; specificity=0.86) and SPMS (with EDSS:
sensitivity = 0.82; specificity =0.84 and without EDSS:
Sensitivity = 0.79; specificity =0.74) with high sensitivity
and specificity.”® The usability of MSProDiscuss™ has
been tested among 301 HCPs from 34 countries who used
it in 6974 people with MS. In the final questionnaire
filled by HCPs (N=274), a high proportion agreed that
the tool helped them to understand the impact of MS symp-
toms on daily activities (91%) and cognitive function
(80%). The tool assisted with deep clinical phenotyping
of signs of progression in remote visits.”” These two tools
are complementary and could be used independently,
as both achieve the same purpose of identifying
changes in MS and improving the patient-physician dia-
logue. However, there are some advantages of using the
YMSQ and MSProDiscuss™ tools together: Firstly,
plwMS would come to consultations having reflected on
the symptoms in the last 6 months and prepared to raise
the issues of most concern to them; consequently, input
into the MSProDiscuss™ tool would be faster and more
comprehensive. Thus, dual integration of YMSQ and
MSProDiscuss™ with teleconsultation has distinct advantages.

Integration of YMSQ into electronic health records

The integration of YMSQ into electronic health records
(EHR) software such as Epic and Cerner that have a
patient portal could help both neurologists and patients.
Patients would be able to view their reports at any time
on the EHR portal, along with reports of other clinical mea-
sures. The availability of all the data in a single place on the
EHR tool would reduce the clinician burden of curating dif-
ferent reports in paper and digital format. Thus, more con-
sultation time could be used for the clinician and pIwMS to
interact, discuss, and plan treatment or complementary
approaches accordingly. Clinicians could also easily track
plwMS’s disease evolution and monitor them individually
over time. In the long term, this would allow more confident
descriptions of relative benefits and safety of disease-
modifying treatments.*® In a recent study, a patient pre-visit
questionnaire was integrated into the EHR tool Epic. The
study concluded that the integration of patient engagement
tools into EHR helped in the inclusion of patient priorities
into agenda-setting and documentation in real-world
primary care practices. Thus, EHR tools can support
patient engagement during in-person as well as telehealth
consultations.>> User-centric design of eHealth interven-
tions drives acceptance and engagement.'” YMSQ has
been developed with input from the users, and its usability
in engaging plwMS more with their disease was determined
in this study. Further, the tool is being integrated into EHR
tools by some clinicians across the UK and is being posi-
tively accepted by patients and clinicians. In some countries
or patient groups the paper version of the tool might be
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preferable due to relatively less sophisticated information
technology systems, use of firewalls in some hospitals, con-
cerns about data security (in light of cyber-attacks on hos-
pitals) and some patient groups being less confident using
electronic devices.*®’

Adoption and dissemination of the YMSQ tool

Examples exist of apparently useful digital tools that never-
theless had poor adoption and uptake either by plwMS or
clinicians.'®**>° This may be due to them not truly being
useful (especially if the primary users of the tools were
not included in creation), poor usability, or a lack of aware-
ness and dissemination of the tool.®2° By including
plwMS in the creation of YMSQ and surveying clinicians
to confirm ease of use, the first two pitfalls should have
been avoided. However, to achieve broad clinical adoption
of YMSQ, successful dissemination is needed. Currently,
YMSQ is freely available on a public website (Www.
yourms.com). Rather than disseminating the YMSQ tool
through a single channel or single user type, the hope is for
all participants in MS care to be included. For example, stake-
holders at the academic, clinical, and pharmaceutical levels
can disseminate this tool within health care organizations.
Patient associations and plwMS can share the tool within
patient communities. Social media platforms and social
media influencers from all stakeholder groups can play a sig-
nificant role in adoption as social media usage by clinicians
and patients is increasingly contributing to medical decision-
making and patient-clinician interactions.*’

Future directions

Presently, the tool has only been tested for its usability on
adults living with MS. In the future, YMSQ could be
adapted for pediatric MS forms. Modifications would be
required as some symptoms/impacts are specific to children
or adolescents, while others are more relevant to adults.
Prospective longitudinal studies of YMSQ in comparison
to other validated clinical instruments such as SDMT,
Timed 25-Foot Walk, and EDSS could test whether
YMSAQ is more sensitive to change than conventional mea-
surements. The advantage of using YMSQ is that it has a
physician version of the questionnaire (MSProDiscuss' ™),
hence, both patient and HCP could fill in their versions of
the questionnaire and the differences in their responses
could be discussed in depth, resulting in a better understand-
ing and management of the disease. Studies comparing
MSProDiscuss™ and YMSQ in terms of sensitivity and spe-
cificity could also be conducted. Although the current usability
results indicated that the present version of the questionnaire is
ideal and the current format is easy to use, with an increase in
the tool’s use in clinical trials and clinical practice, it will
evolve based on further feedback.

Study limitations

In the cognitive debriefing stage, the sample size was
smaller (n=20) and plwMS from only 2 countries were
included (the US and Germany); therefore, the findings
should be generalized to other countries with caution.
Future research could assess the content validity of the
patient-completed tool in other countries. However, there
were no clear differences in findings between Germany
and the US, suggesting that it is likely the tool will have
strong cross-cultural validity and perform well in other
countries and languages too, assuming best practice
methods are used for translation and linguistic validation.
Further the diverse number of plwMS, in the real-world
usability testing, from 7 countries including Australia,
China, Germany, Italy, Spain, the UK, and the US also con-
firms the cross-cultural applicability of the tool. The limita-
tion of the usability testing survey was that the majority of
the clinicians were part of the steering committee; this may
have led to some bias in responses to some items.

Conclusion

YMSQ, a patient-completed tool, was co-developed with
plwMS, patient advocacy groups, and clinicians to capture
MS symptom changes and facilitate discussion between
plwMS and their physicians on relapses, changes in MS symp-
toms, and their impact on daily activities within the past 6
months, enabling treatment planning and symptom manage-
ment. The initial version of YMSQ was based on findings
from previous research to develop MSProDiscuss™, a
physician-completed tool. In the real-world usability testing
of YMSQ, clinicians found the tool useful for consultation
with their patients and were willing to use it again with the
same patients. Filling the YMSQ tool ahead of the consulta-
tions would benefit both plwMS and clinicians by allowing
a focused and better-structured consultation. It would encour-
age self-management by enhancing the engagement of plwMS
in the management of their disease. Further, integration of the
tool into EHRs would help in easy tracking of the disease evo-
lution and individual monitoring of symptoms over time.
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