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ABSTRACT

BACKGROUND: Patient-generated data are a cornerstone of
individualized multiple sclerosis (MS) treatment. MyMS, an
interface for patient-reported outcomes (PROs) was devel-
oped by the Finnish MS Register to enable systematic collec-
tion of PROs.

METHODS: MyMS collects data on demographics, lifestyle
factors, disease-related factors, and validated question-
naires, including the Quality of Life Questionnaire (15D), the
Multiple Sclerosis Impact Scale (MSIS-29), and the Fatigue
Severity Scale (FSS). At the end of 2020, the patient-reported
Expanded Disability Status Scale (PREDSS), the EuroQOL-5
Dimension (EQ-5D), the Fatigue Scale for Motor and Cognitive
Functions (FSMC), and the Multiple Sclerosis Neuropsycho-
logical Questionnaire (MSNQ) were added.

RESULTS: As of January 1, 2023, 1201 individuals with MS
(79% female) have added data to MyMS. Of the validated
PRO measures (PROMs), the 15D, MSIS-29, and FSS are the
most used. The mean PREDSS score is 3.0 and median dis-
ease duration is 6.4 years. According to the existing PROMs,
patients report mildly compromised quality of life and prob-
lems with fatigue and cognition.

CONCLUSIONS: The patient interface of the Finnish MS Reg-
ister consists of data from 17 of 21 counties with well-being
services. The interface is used by 10% of Finnish individu-
als with MS. The addition of the PREDSS, EQ-5D, FSMC, and
MSNQ to the interface has increased health care professional
and patient interest in the use of PROMs. We suggest that
PROs should be integrated into electronic health records to
improve shared decision-making and diminish documenta-
tion burden.
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igh-quality patient registers are needed to improve the

monitoring and treatment of progressive diseases sucha

as multiple sclerosis (MS). MS registers are in use in many
European countries,* and the need to further develop register-
based data collection is recognized worldwide.? Registers allow
individualized follow-up by providing systematic data on dis-
ease history, real-world data on the natural history of the dis-
ease, as well as data on treatment effectiveness, tolerability, and
safety.? They may also be used to predict an individual's risk of
conversion to secondary progressive multiple sclerosis (SPMS).*
Optimally, registers combine patient-reported data with data
contributed by health care professionals (HCPs).

Along with the development of clinician-based registers,
there is a growing need to implement patient engagement
options, combining objective disease data with subjective
patient-reported outcomes (PROs). This would promote
patient autonomy, shared decision-making, and cost-effective
individualized care.5” A PRO is any report of the status of an
individual's condition that comes directly from the individu-
al, without interpretation by anyone, such as a clinician. PRO
measures (PROMs) are standardized tools such as surveys,
scales, or single-item measures. It is important that HCPs
and the treatment team know how individuals perceive their
disease, quality of life (QOL), treatment effects, and adverse
events, and that means measuring outcomes that matter
most to people with MS.® Systematic collection, storage,
and use of PRO data are likely to improve disease manage-
ment and help the treatment team and the patient deter-
mine the best treatment options together.

Finland’s national MS register was launched in 2014° to
enable systematic disease monitoring as well as to monitor dis-
ease incidence, prevalence, and progression. A PRO interface
was added in 2017 to enhance patient-centeredness and auton-
omy. Individuals are able to record data on medication usage,
suspected relapses, lifestyle factors, and QOL, as well as keep
track of disease severity, symptoms, and impact. The interface
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FIGURE. MyMS Users and Data Entries 2017-2023

1200 1
L 15,000
900
-10,000
600 1
- 5000
3001 Documents
01 -0

2018 2019 2020

y-axis (left): number of users; y-axis (right): number of documents; x-axis: years

2021 2022 2023

allows patients to follow their disease in a visual format and
acts as a communication tool with the treatment team.

The objective of this study was to describe the contents and
status of MyMS, the PRO interface of the Finnish national MS reg-
ister. We illustrate the core variables and data collected by MyMS
at the beginning of 2023. We also discuss future challenges, per-
spectives, and needs related to PRO-based data collection.

METHODS

The Finnish MS Register is a browser-based register for public
health care organizations.® During the patient visit, it is the neu-
rologist’s primary user interface, integrated into the hospital’s
electronic patient record (EPR) system. HCPs log on to the MS
register via the hospital’s EPR system with a single sign-on iden-
tifier, which automatically redirects them to the individual's reg-
istry view. It is also possible for the structured patient narrative
to automatically transfer to the neurology interleaf of the EPR,
which avoids having to record patient information in 2 differ-
ent systems. The PRO data in the patient interface are displayed
directly on the clinician’s interface.

The use of the register is voluntary, and each county with
well-being services decides whether to acquire it. The devel-
opment of the register, the steering committee, and the core
features of the clinician-based register are described else-
where.® As of January 2023, 17 of 21 of Finland's counties with
well-being services, which includes all 5 university hospitals,
use the register, and most of them have integrated it into
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their EPR system. In January 2023, the number of patients
in the register was 11,349, which was approximately 90% of
individuals with MS in Finland. Register funding is based on
licensing fees paid by the counties to the software service
provider, StellarQ Ltd (stellarq.com).

The interface for PROs is available to all patients who have
enrolled in the national MS register. MyMS is a secure log-in
service with a user-friendly and graphically illustrative inter-
face (FIGURE S1). It includes the following PROs: identifica-
tion data (name, date of birth, sex), background data (hered-
ity, education, employment), lifestyle factors (smoking, use
of alcohol), suspected relapse notation, medications, comor-
bidities, and requests for assistance and rehabilitation, as well
as standardized questionnaires on disease severity, impact,
symptoms, disability, and QOL. The standardized PROMs
include the patient-reported Expanded Disability Status Scale
(PREDSS),*® the EuroQOL-5 Dimension (EQ-5D),* the Quality
of Life Questionnaire (15D),** the Multiple Sclerosis Impact
Scale-29 (MSIS-29),'** the Fatigue Severity Scale (FSS),** the
Fatigue Scale for Motor and Cognitive Functions (FSMC),7:®
and the Multiple Sclerosis Neuropsychological Questionnaire
(MSNQ).?®% In case of interruption, it is possible to complete
a questionnaire within 24 hours. At the end of 2020, the
PREDSS, the EQ-5D, the FSMC, and the MSNQ were added to
the register; all the other measures were present from the
launch of the interface. Approximately 10% of Finnish indi-
viduals with MS use MyMS.
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TABLE 1. Patient Demographics and Data Counts in the Finnish MyMS Register

Variables All patients (N = 1201)

Age, years (mean SD)
Female, n (%)
Education, years (mean SD)

Disease duration, years (median Q1-Q3)

43.7 (10.72)
946 (78.8%)

13.9 (2.75)

6.4 (1.2, 13.4)

w
0

Background information

Heritage 670
Education 829
Employment 816
Lifestyle factors
Smoking 1062
Alcohol use 1047
Others
Patient-reported relapses 734
Patient-reported medications 2334
Patient-reported comorbidities 521
Need for assistance 782
Rehabilitation 345
Disease questionnaires
PREDSS score 703
EQ-5D score 503
15D score 1483
MSIS-29 total score 971
FSS score 964
FSMC total score 639
MSNQ score 341

670 (55.8%) 1.0
829 (69.0%) 1.0
816 (67.9%) 1.0
1062 (88.4%) 1.0
1047 (87.2%) 1.0
340 (28.3%) 2.2
676 (56.3%) 3.5
282 (23.5%) 1.8
782 (65.1%) 1.0
208 (17.3%) 1.7
473 (39.4%) 1.5
380 (31.6%) 13
896 (74.6%) 1.7
624 (52.0%) 1.6
613 (51.0%) 1.6
420 (35.0%) 1.5
217 (18.1%) 1.6

15D, Quality of Life Questionnaire; EQ-5D, EuroQOL-5 Dimension; FSMC, Fatigue Scale for Motor and Cognitive Functions; FSS, Fatigue Severity Scale; MSIS-29, Multiple
Sclerosis Impact Scale; MSQN, Multiple Sclerosis Neuropsychological Questionnaire; PREDSS, patient-reported Expanded Disability Status Scale; SD, Standard Deviation.

Individuals with MS learn about MyMS mainly from MS nurs-
es working in hospital MS clinics. The nurses are provided with
written instructions on how to introduce the interface and the
PROs, and written instructions are also available as handouts.
The Finnish MS associations also tell their members about using
MyMS to follow their disease and participate in their treatment.

Ethical Approval and Data Analyses

National level patient-reported data were collected from the
real-time pseudonymous database. Patients permit data uti-
lization for study purposes, as long as data are reported in
aggregated, anonymous form. This is ensured via a formal
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consent that is collected through MyMS when the patient
begins to use the interface. Data extraction also includes date
of MS diagnosis, which is mandatory clinical information to
get access to the patient interface. StellarQ is the data proces-
sor for all data extracted.

Data extraction included patient-reported data from January
1, 2017, through December 31, 2022. Data counts and percent-
ages of patients with data in MyMS as well as mean, standard
deviation, median, and quartiles for the latest scores were
calculated using nonmissing data. No imputation was needed.
Date of first data entry in the patient interface was considered
the index date to calculate age, disease duration, and user
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The Finnish MS Register includes an interface to
promote patient contribution called MyMS, which

includes validated patient-reported outcome mea-
sures (PROMs) on disease severity, symptoms, and
impact, as well as quality of life.

Of the 21 Finnish counties with well-being servic-
es, 17 use the register and have the opportunity to
collect PROMs. At present, although 90% of Finn-
ish individuals with MS are on the register, only
approximately 10% of them use MyMS.

MyMS offers a great opportunity to increase the
use of PROMs because it is easily available to
individuals as well as health care professionals.

count progression. All data analyses were done using RStudio
(version 2023.03.0).

RESULTS

A total of 11,349 MS patients (G35) and 692 patients with unspeci-
fied demyelinating disease of the central nervous system (G37.9)
were registered with the Finnish MS Register as of January 2023.
There are 4 well-being services counties that do not use the MS
register (FIGURE S2; coded as 1, 7, 8, and 19). In 12 counties, MyMS
is considered inactive (ie, coverage under 10%). There are 3 coun-
ties (3, 6, 14) with MyMS coverage exceeding 20%.

MyMS was used by 1201 patients in January 2023. The num-
ber of MyMS users has increased linearly since it was launched
in 2017. FIGURE shows the cumulative progression of MyMS
users as well as the cumulative progression of filled documents
from 2017 to the beginning of 2023.

Of the 1201 MyMS users, 79% are women, and there was
a median disease duration of 6.4 years and 13.9 mean years
of education based on self-report (TABLE 1). Table 1 describes
the MyMS variables, how many times the variable has been
recorded in the register, and the percentage of patients who
have the information included in their data file. The most
actively reported PROs were lifestyle factors and background
information. The PROMs that were included since the launch of
the patient interface have been used the most; 74.6% of respon-
dents with MS have filled out the 15D, 52% the MSIS-29, and
51% the FSS. The scales added in the register later have been
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filled out by individuals with MS as follows: the PREDSS by
39.4%, the FSMC by 35.0%, the EQ-5D by 31.6%, and the MSNQ
by 18.1%.

The mean PREDSS score (n=473) is 3.0, which means the
average patient has no walking ability limitations, but has
other significant MS-related problems that limit daily activities
(TABLE 2). The mean EQ-5D (n=380) and 15D scores (n=_896)
were both 0.8, indicating mildly compromised QOL.***? The
mean MSIS-29 scores (n=624) were between 26.2 and 28.5,
which indicates few problems or mild disease impact.?° The
mean FSS score (n=613) was 4.2, equating to mild self-perceived
fatigue.s In contrast, the FSMC scores (n=420) seemed to indi-
cate severe overall fatigue (mean score 63.1) as well as moder-
ate motor (means core 31.4) and cognitive fatigue (mean score
31.7).7 The mean MSNQ score (n=217) was 35.3, which means
that the patient perceives problems with cognitive functions.”

DISCUSSION

Seven years after its launch, the Finnish MS Register covers the
majority of Finnish MS patients. It is increasingly being adopt-
ed as a part of clinical practice following the national treatment
guidelines,” and efforts to achieve complete coverage are ongo-
ing. PROMs, especially standardized and validated ones, are
growing in importance because individualized patient-centered
treatment is the gold standard of high-quality care.? The 21st
Century Steering Group® has highlighted the need to improve
communication between patients and HCPs to promote patient
participation and self-management, as well as to enable access
to high-quality information.

There are several national MS registries in Europe that
differ from each other with respect to objectives, structure,
collected data, and patient and clinician involvement. The
registries were established between 1956 (Denmark) and 2014
(Finland). In 2017, the number of patients in the registries
varied from 1000 to approximately 50,000.* Registries are
typically kept by academic research institutions, patient orga-
nizations, or health care organizations.' Based on a review
published in 2014, physician-based outcome measures such
as the Expanded Disability Status Scale (EDSS) were used in all
20 identified European registries, whereas data from patients’
perspectives were only collected in 6 registries.”® According
to results of a more recent survey published in 2019, 7 of 19
identified MS registries include patient-derived measures.* The
MSIS-29 was used in all 7 registries, and 6 registries included
PROMs on fatigue, 4 of those the FSS. The North American
Research Committee on Multiple Sclerosis (NARCOMS) regis-
try is one of the few patient-driven registries. In NARCOMS,
patients fill out questionnaires online or by mail to a coor-
dinating center.* In contrast to the patient interface of the
Finnish national MS registry, data collection in NARCOMS
initially occurred only at enrollment, and longitudinal semian-
nual data collection began in 2020.

As stated by Brichetto and Zaratin,® electronic health
technologies could play an increasing role in the system-
atic use of PRO data. The patient interface of the Finnish
MS Register is a good example of an e-health solution that
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enables systematic collection of patient experience. Active
use of the data in MyMS together with that in the clinician-
based MS register is 1 way to improve shared decision-making.
Systematic self-report is a way to empower patients to take
responsibility for their disease and commit to treatment,
rehabilitation, and beneficial lifestyle choices.?*? When the
patient uses MyMS, the treatment team can compare the clini-
cian-rated EDSS? score with the corresponding PROM and the
PREDSS™ and then discuss any discrepancies with the patient.
The PREDSS has shown high correlation with the clinician-
rated EDSS.? Moreover, the information on patient-perceived
symptoms and impact of the disease is readily available to the
team, as it is displayed on the clinician interface.

Because many MS-related symptoms are invisible and diffi-
cult to diagnose in their early phases, patient reports are criti-
cal. Based on a European registry sample of almost 14,000
individuals with MS, Kobelt and colleagues® showed that
self-reported fatigue and cognitive symptoms reduce working
capacity. In MyMS, patients have the opportunity to fill out
the MSNQ*®* to evaluate and follow their cognitive symp-
toms, the FSS* to evaluate fatigue severity, and the FSM(C7®
to evaluate the characteristics of their self-perceived fatigue.
The clinician can combine the MSNQ with the results on
the objective measure of information processing speed, the
Symbol Digit Modalities Test,'®* which is recorded in the cli-
nician-based register. Thus, MyMS may help identify patients
who need support to manage invisible symptoms such as
fatigue and cognitive problems. At best, longitudinal and sys-
tematic patient reporting is a pathway to react to treatment
urgencies without delay.

The present sample represents most of the counties
in Finland with well-being services, although the cover-
age is uneven. Women are more active MyMS users than
men. MyMS users reported mild disability as rated with the
PREDSS (mean score 3.0). QOL was reported by both the
15D and the EQ-5D to be mildly compromised. The MSIS-29
showed mild physical and psychological disease impact.
Contrary to the FSS showing mild self-perceived fatigue, the
FSMC showed severe overall fatigue and moderate motor
and cognitive fatigue.’® At the end of 2020, new validated
instruments were implemented into MyMS mainly to help
evaluate invisible symptoms, such as fatigue with the FSMC
and cognitive problems with the MSNQ. It is possible that
patients who filled out the measures added in 2020, the
PREDSS,* the FSMC,”*® the EQ-5D," and the MSNQ,*** have
more pronounced cognitive and fatigue concerns, which
would explain why the FSMC shows more severe fatigue than
the FSS. Further, the FSMC covers cognitive and physical
aspects of fatigue equally, whereas the FSS focuses on physi-
cal aspects of fatigue. This may be another reason for the dis-
crepancies in the results of the fatigue questionnaires.

Patients can use MyMS whenever they want. The interest
in self-reporting is growing alongside the need for and inter-
est in early intervention and shared decision-making, espe-
cially due to the increasing number of treatments. Patients
increasingly look to PROMs to convey their lived experiences
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TABLE 2. Latest Scores on the Questionnaires

PREDSS score 3.0 (1.72) 3.0 (2.0, 4.0)
EQ-5D score 0.8 (0.19) 0.8(0.7,0.9)
15D score 0.8 (0.12) 0.8 (0.7, 0.9)
MSIS-29 total score 26.9 (20.95) 23.3(9.5, 41.4)
Physical scale score 26.2 (22.67) 21.2 (6.2, 42.5)
Z’s;{lceh:lzical 28.5(21.88) 25.0 (11.1, 41.7)
FSS score 4.2 (1.87) 4.6 (2.6,5.7)
FSMC total score 63.1(21.83) 67.5(47.8, 80.0)
Motor fatigue score 31.4 (10.97) 33.0 (24.0, 40.2)
fcaotigg"li:vsiore 317 (11.33) 33.5 (24.0, 40.0)
MSNQ score 35.3(9.06) 35.0 (28.0, 41.0)

15D, Quality of Life Questionnaire; EQ-5D, Euro Quality of Life-5 Dimension;
FSMC, Fatigue Scale for Motor and Cognitive Functions; FSS, Fatigue Severity
Scale; MSIS-29, Multiple Sclerosis Impact Scale; MSNQ, Multiple Sclerosis
Neuropsychological Questionnaire; PREDSS, patient-reported Expanded
Disability Status Scale.

Note: PREDSS scale is o to 9, where o stands for no disability and 9 for bedridden
most of the time. Higher scores refer to better quality of life in EQ-5D and 15D
(range, 0-1). Higher MSIS-29 scores indicate more prominent disease impact
(range, 0-100). Higher FSS scores indicate more severe symptoms/problems with
fatigue (range, 1-7). The FSMC has a total score range of 20 to 100 with a subscore
range from 10 to 50; higher scores indicate more impairment. The MSNQ has a
total score range of o to 60 with higher scores indicating more impact.

and multifaceted challenges. The lack of knowledge on the
use of PROMs and difficulties utilizing PROM data in often
fast-paced clinical decision-making may have previously hin-
dered the use of patient reporting.

Efforts to improve user experience, including the develop-
ment of a mobile application, are ongoing. By adding feed-
back and guidance on the validated questionnaires, MyMS
could become a source of reliable information and a self-
management tool. Implementation of patient-reported expe-
rience measures to evaluate treatment satisfaction is also a
future milestone in the development of the patient interface.

As yet, there is no systematic national procedure to present
MyMS to MS patients in neurology clinics. Some clinics do
have a systematic approach, particularly in southwestern and
eastern Finland, and these clinics also ask patients to update
PROs, such as the PREDSS and QOL measures, annually to
provide insights into long-term changes. This may have led to
the higher use of MyMS in these areas, and there are efforts to
spread these practices nationwide via education and educa-
tional materials.

Successful treatment of MS relies on evidence-based
medicine. High-quality health information is built from the
knowledge and experience of HCPs combined with data from
the lived experience of patients. The Finnish MS Register with
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MyMS is a clinical and patient interface, a unique e-health
platform for this kind of data collection, and this is the first
paper to report on it. There are numerous opportunities to
further develop the collection and utilization of patient-gen-
erated data to improve the quality of care and increase patient
participation. As more individuals with MS use the platform,
the generalizability of the results increases, and research ques-
tions regarding the self-perceived symptomatology, disability,
usage experiences, and other factors that are crucial in shared
decision-making can be more efficiently addressed.
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MyMS: A Forum for PROMs

FIGURE S1. MyMS Interface

Profile
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FIGURE S2. MyMS Coverage by Well-Being Service County
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