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Abstract

Background: Multiple sclerosis (MS) isachronic neurological disease of the central nervous system, primarily affecting young
adults. Common challengesin M S include fatigue, physical impairments, and cognitive impairments, associated with low levels
of physical activity, unemployment, reduced health-related quality of life (HRQoL), and substantial personal and societal costs.
Many leave the workforce or reduce hours even when disability is low and despite a desire to increase work hours if the job is
adjusted to their needs. Existing services aiming to optimize physical functions and work participation only initiate retrospectively,
and thereisalack of knowledge regarding the possible effect of more proactive services.

Objective:  The objective of this study is to investigate the effects of a comprehensive multidisciplinary intervention,
CoreDISTparticipation, delivered across health care levels (hospitals and municipalities) and sectors (health and
employment/welfare), on barriers to work, physical activity, and physical functions; fatigue; and HRQoL for employed people
with multiple sclerosis (pwMS) and to perform a health economic evaluation.

Methods: This prospective, single-blinded randomized controlled trial (RCT) will include 115 pwM Swith Expanded Disability
Status Scale (EDSS) scores of 0-4 randomly allocated to either a CoreDI ST parti cipation intervention group or usual care (control
group). The CoreDI ST participation intervention includes (1) information videos, hospital outpatient physiotherapist assessments,
and meetings with employment consultants; (2) group-based physiotherapy in municipalities for 60 minutes over 6 weeks, one
indoor CoreDI ST balance session, one outdoor CoreDIST balance and high-intensity interval session, and tailored work follow-up;
and (3) 6 weeks of digitally supported independent training, twice weekly. Assessments will be conducted at baseline, week 9,
and week 16. Primary outcomes include Multiple Sclerosis Work Difficulties Questionnaire-23 — Norwegian version
(MSWDQ-23NV) and ActiGraph wGT3x-BT monitor scores. Secondary outcomes include Trunk Impairment Scale — modified
Norwegian Version (TIS-modNV), Mini Balance Evaluation Systems Test (MiniBESTest), AccuGait Optimized force platform,
6-minute walk test (6BMWT), Multiple Sclerosis Walking Scale - 12, Multiple Sclerosis Impact Scale-29 — Norwegian version,
EQ-5D-5L, and Fatigue Severity Scale — Norwegian version scores. The study will identify effects of CoreDISTparticipation
versus usual care on work barriers, physical activity, balance, walking, fatigue, and quality of life, along with a health economic
evaluation. Descriptive statistics and repeated measures mixed models will be performed using IBM SPSS version29.
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Results: We completed the enrolment phase and enrolled and randomized 115 participants in two phases by August 1, 2024.
The 15-week retests were completed in December 2024, and data collection is estimated to be completed by September 2025.
Results are expected to be published in the first quarter of 2026.

Conclusions: CoreDISTparticipation is an innovative approach proactively addressing physical functions, physical activity,
and work participation. If effective, it can offer alow-cost approach that potentially may enhance the quality of life and workforce

sustainability and reduce societal costs.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2025;14:e74988) doi: 10.2196/74988
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Introduction

Background

Multiple sclerosis (M S) isachronic neurological disease of the
central nervous system that primarily affects young adults [1].
Approximately 2.9 million people worldwide have MS[2], and
Norway is a high-risk area [2] with a prevalence rate of
248/100,000 and an incidence of 10/100,000 [3,4]. Common
challenges in MS include fatigue, physical impairments, and
cognitiveimpairments[3], which are associated with low levels
of physical activity, unemployment, reduced health-related
quality of life (HRQoL), and substantial persona and societal
costs[5-7]. In 2022, the socioeconomic costsin Norway related
to people with multiple sclerosis (pwMS) amounted to 12
million Norwegian Kroner (NOK), or ~US $120,520, with about
one half attributed to loss of productivity and around NOK
900,000 (US $90,390) per person [4]. Given the median survival
rate of 48 years postdiagnosis [3], around 30 years of their
working life could potentially remain after receiving the
diagnosis.

In Norway, most pwM S experience mild-to-moderate disability,
as measured with the Expanded Disability Status Scale (EDSS)
[3]. Despite low disability, the disease course fluctuates with
the accumulation of minor impairments, such as fatigue [7],
impaired balance and walking [8,9], and cognitive problems
[10]. Physiotherapy and physical activity interventions can
reduce fatigue [8,9]; improve balance, walking [10-13], and
HRQoL [9,14,15]; and enhance neuromuscular and physical
functioning in pwMS [16]. Optimizing physical functions and
physical activity when disability is low, and neuroplasticity is
optimal [17], can be valuablefor maintaining physical activities
and work, as less fatigue, mobility-related symptoms, and
cognitive disturbances are associated with current employment
[18-23].

It is concerning that 40%-70% of pwMS exit the workforce
within a few years postdiagnosis [7,24-26], even with minor
disability, as measured with the EDSS [4,5,18,19,27].
Nonemployment ratestend to increase with age [ 28], impacting
on identity, self-esteem, self-efficacy, and HRQoL [14,29].
Barriers to work include demographic-, disease-, and
workplace-related factors[15,30]. A higher age at onset of MS,
a longer disease duration, lower education, fatigue, heavy
physical work, depressive symptoms, and high levels of
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disability are associated with unemployment [18,19,27]. In
Norway, 54%-70% of pwM S are outside the workforce [6,18].
Interestingly, our recent pilot feasibility randomized controlled
trial (RCT) [31], with 28 participants with an average EDSS
score of 1.8 (SD 1), identified a prevalent desire to increase
work hours if the jobs were adjusted to their needs. The mean
desired employment rate was 72.7% (SD 26.3) for the
intervention group and 83.8% (SD 22.6) for the usual care group
in contrast to their current mean employment rate of 46.3% (SD
35.6) and 65.4% (SD 39.3) [31], respectively. These findings
highlight the potential for pwMS to remain in the workforce
for longer with adequate support.

The Norwegian Labour and Welfare Administration (NAV) is
responsible for al employment and welfare services. NAV is
a result of the merging of three previous public institutions:
Employment Services, Social Insurance Administration, and
Municipal Social Services. Support from NAV is initiated 26
weeks after apersonis prescribed sick leave, with the employer
being responsible for initial work adaptation. Communication
between pwMS and their managers is essential for sustained
employment [17,21]. Employers, however, often lack relevant
information about the disease and adequate work adaptations
[32], and NAV consultants report challenges, such as limited
time, lack of information, and difficulties in understanding
people with chronic diseases [33]. At 26 weeks, NAV
consultants offer a dialogue meeting to discuss return-to-work
options[34], potentially delaying adequate actionsfor 6 months.
This practice, which initiates actions retrospectively and is
carried out by actors with limited competence regarding MS,
needs improvement.

To address these issues, we have developed a comprehensive
intervention entitled CoreDI STparticipation. This
multidisciplinary follow-up isdelivered across health carelevels
(hospitals and municipalities) and sectors (health and
employment/welfare). It builds on the GroupCoreDI ST exercise
intervention [35], which addresses prerequisites for balance,
such as dynamic trunk control and coordination within and
between proximal (core) and distal bodily areas, delivered in
small groups. These exercises emphasize high dose, dual task
(D); individualization and new insights (l); somatosensory
function optimization (S); and task-oriented training (T).
GroupCoreDIST has proven effective for trunk control, balance,
and walking inthe short and thelongterm [12,13]; isavaluable
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tool for physiotherapists [36-38]; and enhances pwMS
engagement in physical activity [39]. In addition,
CoreDISTparticipation incorporates structured support from
NAV consultants and employers, aswell asdigital support, and
emphasizes outdoor physical activity. This innovative
intervention has been investigated through a feasibility pilot
RCT [31], apretest-posttest feasibility study [32], and interviews
[40Q]. Following minor adjustments, it isready for alarge-scale
RCT. Currently, there is a scarcity of evidence regarding
proactive comprehensive interventions addressing function,
health, and work in pwMS. The tria presented in this protocol
will investigate the effectiveness and cost-effectiveness of the
new intervention.

Table 1. Research questions for work packages WP?1 and WP2.

Normann et al

Objectives

We pose the overall research question: What are the effects of
CoreDISTparticipation on physical functions, health, and
employment compared to usual care for pwM S? Subquestions
organized in two work packages (WPs 1 and 2) are outlined in
Table 1.

Our hypothesis is that CoreDISTparticipation is superior to
usual care in terms of addressing barriersto and status of work
and improving physical activity, physical functions, fatigue,
and HRQoL. It is, however, important to note that the initial
phase of the intervention may entail an increase in short-term
sick leave costs due to the intensive program that may need to
be conducted during working hours.

WP Research questions
WP1 «  What are the short- and long-term effects of the CoreDI ST participation program compared to usual care regarding barriers to work,
physical activity, balance, walking, fatigue, and HRQoLb in individuals with minor-to-moderate disability due to MS®?
«  What are the distributions of and relationships between barriers to work and physical activity, balance, walking, fatigue, HRQoL, and
employment status in individuals with minor-to-moderate disability due to MS?
WP2 .

MS?

What isthe utility of the CoreDISTparticipation program compared to usual care expressed in the unit of QALYSd inindividualswith

«  Whatistheutility of the CoreDI ST participation program compared to usual care according to long-term employment status and work-

related costsin individuals with MS?

3WP: work package.

PHRQoL : hedlth-related quality of life.
°™MS: multiple sclerosis.

dQALY: quality-adjusted life-year.

Methods

Trial Design

This study consists of two WPs. WPL1 is a parallel, two-arm
prospective, single-blinded, multicenter RCT with an allocation
ratio of 1:1 to investigate whether CoreDISTparticipation is
superior to usua carein terms of reducing barriersto work and
improving physical activity levels, physical functions, and
HRQoL. The study is registered at ClinicalTrials.gov
(NCT06110468). WP2 aims to determine the utility of the
CoreDISTparticipation intervention in terms of HRQoL and
quality-adjusted life-years (QALY's), employment status, and
work-related costs when compared to usual care. The tria
protocol is reported in line with the SPIRIT (Standard Protocol
Items: Recommendations for Interventional Trials) checklist
(Multimedia Appendix 1) and the CONSORT statements for
reporting RCTSs.

Study Setting

The trial will be conducted across levels of health care and
institutions, specifically in hospitals and municipalities, in
outpatient clinics, in an outdoor setting, and in the participants
home. All testing and initial physiotherapy assessmentsfor the
intervention group will be undertaken in ahospital setting. The
physiotherapy intervention involves a combination of indoor
and outdoor training and will take place in municipality
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physiotherapy outpatient clinicsand appropriate outdoor venues.
Work-related meetingswill preferably bedigital but can beheld
in the NAV consultants' offices or at the participants’ place of
work.

Eligibility Criteria

Eligible participants must be diagnosed with MS according to
the McDonald criteria [41], have an EDSS score of <4, be
between 18 and 67 years of age, be employed (10%-100%; may
include various degrees of sick leave, disability pension, or
Work Assessment Allowance [WAA]), and be living in 1 of
the 22 participating municipalities within the regions served by
the participating outpatient clinics. Exclusion criteria are
pregnancy at enrollment, exacerbation of symptoms (ie, relapse)
within 2 weeks prior to enrollment, or other serious acute
conditions.

The CoreDI ST participation I ntervention

Choice of Comparators

We have chosen usual care to be the most relevant comparator,
even though it is unlikely to be dose-matched, as it represents
current practice. These participants will continue with their
regular routines and will be encouraged to obtain the national
and MS-specific recommendation of 150-300 minutes of
moderate physical activity or 75 minutes of high-intensity
physica activity per week or a combination of these, stay
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employed, continue medical treatment, and seek any health care  adaptations, individual physiotherapy assessments and indoor

required, including physiotherapy.

The Intervention

and outdoor training in groups, meetingswith aNAV consultant
to assess the need for work adaptations or support and
subsequent follow-up with the participants |eader/manager,

The intervention (Table 2) will consist of information videos  digitally supported self-administered home exercises, and a
ontheimportance of physical activity and possibilitiesfor work  podcast on physical activity.

Table 2. Overview of the CoreDI ST participation intervention.

The pwMS? and their employers watch three short videos. One addresses information regarding M P and another on

how NAV can provide support in terms of work adaptations. The third video contains information from both physio-
therapists and a user representative regarding the importance of training physical functions and regular physical activ-

A digital work-promoting meeting between the pwM S and atrained NAV consultant following a structured guide (60
minutes): Thisaimsto identify the individual’s needs for follow-up regarding work adaptations. The meeting will de-
termine whether the pwM S independently should discuss the work situation with their employer or whether a NAV

A clinical assessment with atrained M S outpatient physiotherapist (60 minutes): This explores the individuals
movement challenges and explores possibilities for optimalization. Information will be sent digitally to the municipal

A clinical assessment with the municipal physiotherapist (90 minutes): This should build on the documentation from
the M'S outpatient physiotherapist. Focusis on exploring possibilities for change related to their movement problem
to enable them to master the principles of the CoreDIST exercises, especially related to core activation in coordination
with distal movement, and identify goals for physical functions, physical activity, and work. The goalswill be written
and evaluated after the 6-week period. The CoreDIST videos [42] and outdoor voiced programs will be introduced,
and the pwM S will discuss what physical activity they prefer. Conclusions regarding goal setting will be sent digitally

CoreDI ST sessions two times per week for 6 weeks (1x60 minutes indoor training in groups of 1-5 participants and
1x60 minutes outdoor training in groups of 1-10 participants). The indoor exercises will focus on optimalization of
prerequisites for balance, such asimproving somatosensory activation, muscle length, activation of trunk musclesin
coordination with distal movement, larger muscle groups and postural control challenges in standing. The outdoor ex-
erciseswill focus on challenging postural control in standing and moving, aswell as physical capacity in high-intensity
intervals (4x4minutes) of walking or running or both. A pulse monitor will beworn, and intensity will beindividualized.
Self-administered training 1x30 minutes per week, eHealth-supported CoreDI ST videos, voiced programs, and apodcast
are available. Self-administered training will be registered on aweekly basis through SMS reminders.

A (digital) follow-up meeting regarding work between the pwM S and employers or arranged by NAV with the partic-

Week 9: A physical meeting with the municipal physiotherapist (30 minutes) to evaluate goals and new goal setting
for weeks 10-24 regarding physical functions and physical activity. The municipal physiotherapist sends information

Phase and weeks Description
Phase 1
Week 1
ity.
consultant, a general practitioner, or other professional is needed in the follow-up.
physiotherapist.
Weeks 2-9
to the genera practitioner.
ipants, employers, and professionals relevant for the patients.
regarding goals to the general practitioner.
Phase 2
Weeks 10-15

Self-administered, digitally supported home training: CoreDIST videos, 3x10 minutes/week

Physical activity and training of own choice, 2x30 minutes/week; for instance, using outdoor training with provided
voiced programs. The training should include elements of high intensity and balance. SM'S reminder will be sent on a
weekly basis from the Nordland Hospital Trust. Participants will register the number of training and physical activity
sessions by responding to a digital questionnaire on aweekly basis.

Week 15: Evaluation of work-related goals (30 minutes): The pwMS, employers, and potentially other professionals
involved in goal setting/follow-up will evaluate physical activity; the meeting isin consultation with the municipal
physiotherapist (30 minutes). The information will be sent to the general practitioner.

3wMS: people with multiple sclerosis.
bMS: multi ple sclerosis.
°NAV: Norwegian Labour and Welfare Administration.

CoreDI ST Exercises

Indoor Training

Theintervention includes 38 standardized exercises, which will
be performed in various positions (Multimedia Appendix 2).
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RenderX

These exercises are organized in eight “blocks’ according to
their objectives, and all are individually named and described
(Multimedia Appendix 3). Each exercise includes three to five
levels of difficulty to allow for individua tailoring (Figure 1).
Inthe group sessions, all participants perform the same exercise
simultaneously, but the level of difficulty may be individually
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adjusted. Theintervention emphasizes performance of exercises
with optimal aignment in various body parts to enhance
recovery asopposed to compensatory strategies[43]. Dynamical
proximal stability isenhanced in most exercises by keeping the
back, hips, or stomach in dynamic contact with a therapeutic
ball (smaller balls may also be used). Trunk muscles are
addressed in all exercises, for instance, by keeping the ball still
against awall while moving the arms or legs or by moving the
ball while keeping the hands or feet stable. Sensory stimulation

Figure 1. Example of exercise description.

14.The Shrimp

Normann et al

of hands and feet to update body schemasisfacilitated by using
a spiky ball or roller [43,44]. Dual tasks are integrated as
variations, for example, by singing, using rhymes, or calculating
while exercising. Proprioception and vestibular functions are
enhanced by performing exerciseswith closed eyes. Interacting
ball activities, such as bouncing, jumping, and throwing the ball
to each other, areincluded to increase postural control challenge
and enhance group dynamics.

Starting position: Supine with flexion in hips and knees, elongated neck, arms and fingers in extention
Aim: Active and stable core in combination with active movements in the lumbar spine, pelvis, hips, knees and feet

Maintain the starting position, place your arms out tothe sides
away from your body.

Place one heel on a therapy ball, lift the lateral borders of both
feet, Roll the ball towards and away from your body. Repeat with
the other heelon the ball.

Maintain the starting position with your arms extended to the
sides away from your body.
Place both heels on the therapy ball and rollthe ball

towards and away from your bodywithhout lifting your pelvis from
the plinth.

Repeat but with arms by your sides, pushing both hands towards
your feet.

Maintain the starting position with arms extended 90 degrees to
the sides and both heels on the ball, hips and kneesin 90 degrees
flexion,

Rollthe therapy ball from side to side using your abdominal
muscles, keep the trunk and shoulders still.

Maintain the starting position with both heels on the ball, hips and
knees in 90 degrees flexion. Hold a ball between extended fingers

Outdoor Training

The CoreDIST exercises, along with the principles of
4x4-minute intervals form the basis for the outdoor sessions
(Multimedia Appendix 2). There is a strong emphasis on high
intensity [45] through running or brisk walking or performing
exercises when standing with resistance or at afaster pace.

https://www.researchprotocol s.org/2025/1/€74988
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and push it toward the ceiling.

Rollthe therapy ball from side to side using your abdominal
muscles while moving the smaller ball 1o the opposite side,

Meeting With the NAV Consultant

A written themed guide for the meetings between participants
and NAV consultants have been developed in collaboration
with NAV and user representatives (Multimedia Appendix 4).

Participant Timeline

Thetimelinefor participantsin theintervention group isoutlined
in Figure 2. Participants in usua care (control group) will
undertake a baseline assessment and retests, along with
registrations in weeks 9, 16, and 52.
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Figure 2. Participant timeline. NAV: Norwegian Labour and Welfare Administration.

Week Week Week Week Week Week Week
0 12 3-8 9 10-15 16 52
Baseline Physiotherapy Indoor and Re-assessment Digitally Re-assessment Re-assessment
testing assessment outdoor supported . .
training in home Self-registration
Self- Work-related groups EXercises
registration meeting
Follow-up Welekly )
work registration
Weekly

registration

Criteria for Discontinuing or Modifying the Allocated
I ntervention

All participants may withdraw from the study without providing
areason, and thiswill not affect their accessto care. Participants
will not be able to change their group allocation. With the
participants’ consent, all data collected up to withdrawal will
be included in the analysis. Relapses or medication changes
will be registered but are not reasons for exclusion, provided
the participants are willing and able to continue.

Strategies to | mprove Adherence to the I ntervention

Several strategies have been developed to improve and monitor
adherence. Members of the research team will be available to
answer questions or provide support to the participants and
physiotherapists during working hours throughout the project
period and may be contacted over the phone or viaemail. NAV
consultants and physiotherapists will contact the participants
over the phone to set up appointments. To facilitate adherence
during the 6-week period of self-administered training, weekly
reminders and activity suggestions will be distributed. The
participantswill perform weekly registrations of the number of
sessions and intensity in training. They will also be provided
with access to a digital exercise bank. The participants in the
intervention group will be provided with fitnesswatchesfor the
purpose of pulse monitoring and logging during sessions, as
well as for setting individua physical activity goals, such asa
daily step count.

Strategies to | mprove the Fidelity of the Study

All participating physiotherapists will participate in a 3-day
training program on the CoreDISTparticipation intervention.
The training will focus on the theoretical basis and practical
execution of the intervention. The physiotherapists will be
provided with a booklet containing images and descriptions of
all exercises (see Figure 1), including possibilitiesfor adjusting
the level of difficulty in each exercise. They will register all
exercises used during each training session. The NAV
consultants involved in the delivery of the intervention will
participate in an online training course providing basic
knowledge of MS. The participantswill log their average heart
rate and time spent in different pulse zones during the
physiotherapy sessions on forms kept by their physiotherapist.

https://www.researchprotocol s.org/2025/1/€74988

This will aid the physiotherapists in achieving sufficient
intensity in the sessions.

The participants will be enrolled into the study in two groups,
where one group will finish the intervention before the other
group starts. Evaluation meetings with the testers,
physiotherapists, and NAV consultants will be held before the
enrollment of group 2 to address any i ssuesthey encounter with
group 1.

Relevant Concomitant Care Permitted or Prohibited
During the Trial

No restrictions will be imposed on the participants in either
group during the study period. The participants will register
treatments related to their MS, including rehabilitation
treatments.

Provisionsfor Posttrial Care

All participants may continue to receive routine care from the
MS outpatient clinic and multidisciplinary care, as needed. No
other arrangementswill be made for provision of posttrial care.
All participantswill be covered by the Norwegian Patient Injury
law, providing entitlement to apply for compensation from the
Norwegian System of Patient Injury Compensation in the case
of any harm while participating in the study.

Outcomes

Work Package 1 (RCT)

Anoverview of the selected valid and reliable outcome measures
that will be used is outlined in Table 3. The primary outcomes
will be the Multiple Sclerosis Work Difficulties
Questionnaire-23—Norwegian version (MSWDQ-23NV) scores
and physical activity levels measured by ActiGraphwGT3x-BT
monitors. We have chosen these primary outcomes asthey cover
the main parts of the intervention. The secondary outcomes
cover factors associated with reduced employment and HRQoL ,
along with specific insights into gait capacity, balance, and
trunk control.

All outcome measurements will be conducted at baseline and
weeks 9, 16, and 52 to examine short- and long-term within-
and between-group effects, as outlined in Table 4.

JMIR Res Protoc 2025 | vol. 14 | €74988 | p. 6
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Two trained physiotherapists (research assistants), blinded to
group allocation and not involved in the delivery of the
intervention, will perform the assessmentsin thelocal hospitals
near the municipalitieswhere the participantslive, and distribute
the activity monitors. Questionnaires will be administered
digitally through the Research Electronic Data Capture
(REDCap) tool. The participants will provide information

Normann et al

regarding the type and duration of MS, as well as their age,
gender, smoking status, weight, social status, education, current
work, employment status, well-being, and motivation for work
and physical activity. The patients will also self-report MS
attacks, physical activity (type, dose, frequency, intensity),
medications, physiotherapy, and work-related meetings.

Table 3. Outline of the primary and secondary outcome measures for WP?1.

Outcome and measures

Description

Primary outcomes

MSWDQ-23NVP

Levels of physical activity measured using Acti-
Graph wGT3x-BT monitors

Secondary outcomes

eMWTA
ActiGraph wGT3x-BT monitor
EQ-5D-5L + complementary questions

Fatigue Severity Scale - Norwegian version

Multiple Sclerosis Walking Scale-12

MiniBESTest

TIS-modNV?Y

AccuGait Optimized force platform

Multiple Sclerosis Impact Scale-29 — Norwegian
version

Patient Global Impression of Change (PGIC) —
physical activity and balance

This measures how frequently individuals with MS® perceive psychol ogical/cognitive (11
items), physical (8 items), and external (4 items) barriersrelated to work, scored on a 5-point
scale (O=best) [46].

The monitorswill be worn on a belt around the waist for 7 consecutive days. The average
daily percentage of time in mild, moderate, and intensive physical activity and sedative time
will be calculated [47].

This measures the distance in meters walked within 6 minutes [48].
This counts the average number of steps taken per day.

Thisis the self-perceived HRQoL € in five domains and a Visual Analogue Scale (score 0-
100) on overall health [49]. Complementary questions will be asked on sleep, well-being,
emotions, and socid relations (advocated by the Norwegian Health Institute). A higher score
indicates better self-perceived health.

Thisis aself-report, 9-item scale that measures the physical, social, and cognitive effects of
fatigue (score 1-7). A higher score indicates higher levels of fatigue [50].

This 12-item scale measures the sel f-reported perception of walking, scored on a5-point scale.
A higher score indicates a higher impact of MS on the individual’s walking ability [51].

Thistest involves pro-and reactive balance, dua tasks, and involving sit-to-stand, standing,
and walking tests. There are 14 items scored on a3-point scale. A higher scoreindicates better
performance [52].

Trunk control in sitting: This 6 item scaleis scored on a 2- or 3-point scale (sum range 0-16
points). A higher score indicates better trunk control [53].

This measures postural control in standing and one-leg standing: Balancein aquiet stanceis
expressed through the coP” migration and amplitude of postural sway [54].

This measures the self-perceived physical (13 items) and psychological (9 items) impact on

HRQoL using a5-point scale. A higher score indicates an increased impact of MS on thein-
dividua’s day-to-day life [55].

Thisglobal index is used to rate the response of a condition to atherapy (transition scale).
Higher scores indicate self-perceived improvement [56].

AWP: work package.

M SWDQ-23NV: Multiple Sclerosis Work Difficulties Questionnaire-23 — Norwegian version.

°MS: multiple sclerosis.

d6MWT: 6-minute walk test.

®HRQoL : health-related quality of life.

*MiniBESTest: Mini Balance Evaluation Systems Test.

9TIS-modNV: Trunk Impairment Scale — modified Norwegian version.

hcop: center of pressure.
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Table 4. Overview of registrations and assessments.

Normann et al

Registration and assessment Baseline Weekly Week 9 Weekly Week 16 Monthly Week 52
Standardized outcome measures NG _b X — X — X
Physiotherapy and work-related meetings (baseline X — X — X — X
and week 52: report the last 3 months)
Current work, employment status, well-being X — X — —
Self-reports: MSC attacks, physical activity, medica- X X X X
tions physiotherapy, general practitioner, NAVY con-
sultations
ax: applicable.
BNot applicable.

°MS: multiple sclerosis.
INAV: Norwegian Labour and Welfare Administration.

Work Package 2 (Utility Study)

The outcomes for WP2 will bethe net utility gain, employment
status, and cost utility (Table 5). Data related to participation
in work will be obtained cross-sectionaly at baseline in WP1
and after week 52 through self-registration and linkage to the
NAV register. The participants will provide information about

Table 5. Outline of outcomes for WP?2.

the type and number of follow-ups and treatments from the
physiotherapist, the general practitioner, the neurologist, and
the NAV consultant in digital questionnaires distributed from
REDCap. From the NAV registry, datawill be obtained for the
following variables: work status, sick leave, WAA and disability
benefits, family-related leave (ie, maternity leave), pension,
socia aid, and unemployment benefits.

QOutcome Description

Net utility gain: QALYSb
Employment status

QALY swill be calculated for both groups using EQ-5D-5L scores from WP1.

The status for and changes in employment will be calculated based on self-reports and registry data from NAVC.

To enable calculation of long-term effects, we will gather data on the aforementioned variables 1 year after the

intervention.

Cost utility

Data on treatment costs will be obtained from the tariffs and weights used in municipal and specialist health care.

AWP: work package.
PQALY: quality-adjusted life-year.
°NAV: Norwegian Labour and Welfare Administration.

Sample Size

We cal cul ated the sampl e size needed to detect a between-group
difference, as observed in our pilot study [31], based on the
MSWDQ-23NV scores. The mean score change from baseline
to posttest was 5.9 for the intervention group and 2.3 for the
control group [31]. Considering the observed SDs and
covariances and cal culating with a power of 0.8 and a=.05, the
RCT will need to include 45 individuals in each group.
Assuming a dropout rate of 20%, we decided to recruit 115
people with mild-to-moderate disability due to MS into the
study.

Recruitment

Participants were recruited from the neurological outpatient
clinics in three hospitals in Norway. Based on the prevalence
of pwMS and the prospects of being able to recruit sufficient
participants to form groups, only municipalities with >4500
inhabitants (n=19) or smaller municipaities (n=3) near an
outpatient clinic in a neighboring municipality were invited to
participate. Based on patient lists from the participating

https://www.researchprotocol s.org/2025/1/€74988

outpatient clinics, al individuals in the selected municipalities
who met the EDSS score criterium received an invitation to
participate.

Assignment of Interventions: Allocation

Sequence Generation

Digital randomization to CoreDISTparticipation (intervention
group) or usual care (control group) in a 1:1 ratio using block
sizes of 4 and 6 with arandom variation between the two block
sizes was performed. Randomization was stratified based on
the participants’ region of residence (north or south) to optimize
the establishment of exercise groups and avoid geographical
bias. Randomization was performed using REDCap hosted by
the Clinical Research Department, University Hospital North
Norway, a secure web-based app designed to support data
capture for research studies, providing (1) anintuitive interface
for validated data entry, (2) audit trails for tracking data
manipulation and export procedures, (3) automated export
procedures for seamless data downloads to common statistical
packages, and (4) procedures for importing data from external
sources [57].
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Concealment Mechanism

The allocation sequence was generated outside REDCap and
uploaded to the REDCap database prior to enrollment of
participants and was not visible to the members of the research
group performing the randomization.

I mplementation

The allocation sequence was generated by an administrative
member of staff at the Research Department at the Northern
Norway Regional Health Authority. This member of staff is
otherwise not connected to the project and will not reveal the
allocation sequence to any member of the research team. A
member of the research group not involved in assessment or
treatment of the participants or in the generation of the alocation
sequence enrolled participantsinto the REDCap database upon
screening them based on the inclusion and exclusion criteria
and whether they provided informed consent. Following baseline
measurements, digital randomization to the intervention or the
control group was performed.

Assignment of Interventions: Blinding

In line with many rehabilitation studies, this will be a
single-blinded study. The outcome assessors will be blinded to
group alocation. All participants have been instructed not to
reveal their group allocation to the outcome assessor. Blinding
of participants will not be possible asthereis no control group
intervention. No procedures for unblinding are planned as this
isasingle-blinded study.

Data Collection and M anagement

Plans for Assessment and Collection of Outcomes

Demographic dataon age, gender, height, weight, social status,
education, medical history (including the type of MS, years
sincediagnosis, EDSS score and M S-related medi cations), work
status, and physical activity will be collected from each
participant digitally through Nettskjema's online forms. All
questionnaires will be distributed digitaly from the REDCap
database, and the participants will be notified via email. The
clinical testswill be performed at the patients' local or regional
hospital. Two assessors will be trained in al tests to be
performed, and training will include calibration of the two
assessors. Scoresfrom theclinical testswill be noted on a paper
form prior to entry into the REDCap database.

Plansto Promote Participant Retention and Complete
Follow-Up

All visits to the hospitals, municipality physiotherapists, and
NAV consultants are free of charge, and travel costs will be
reimbursed. Trial meetings with the participating
physiotherapists and NAV consultants will be held before,
during, and after the intervention to address questions. All
guestionnaires will be distributed digitally, thus allowing the
participants to answer them in their own pace and to allow for
breaks.

Data Management

Digital consent forms and demographic data collected viaonline
forms will be stored securely at the project database at the
Tjenester for Sensitive Data (Servicesfor Sensitive Data; TSD).

https://www.researchprotocol s.org/2025/1/€74988
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Data for primary and secondary outcome measures will be
collected and managed using REDCap. All patient-reported
outcome measures (PROMs) will be distributed digitally from
REDCap, and responses will automatically be entered into the
REDCap database. Point scoresfor the Trunk Impairment Scale
—modified Norwegian Version (TIS-modNV), the Mini Balance
Evaluation Systems Test (MiniBESTest), and the 6-minute walk
test (6BMWT) will be entered manually into the REDCap
database. Paper score sheets for clinical tests will be stored in
alocked cabinet. Deidentified data stored at the TSD and in the
REDCap database will be exported securely into a secure server
at the Nordland Hospital Trust prior to statistical analysis. All
data will be coded with the participants study IDs. A list of
participants containing both names and study 1Ds will be sent
to NAV, and NAV will return the registry data for all
participants with study IDs but without names. All fileswill be
sent securely as password-encrypted files viaemail; passwords
will be sent separately viatext messages. Thefileswill be stored
at the Nordland Hospital Trust’s secure server for research data.
The data management plan is stored in the Trial Master File.

Confidentiality

Lists containing al patients with a diagnosis of MS will be
collected from the M S outpatient clinics. Theselistswill be sent
viaemail as password-encrypted files, and the passwords will
be sent separately astext messages. Members of the study group
will screen the lists against the inclusion and exclusion criteria
through access to the hospital journals. Each participant will be
assigned a study 1D, and only the study 1D will be entered into
the study database. A key connecting the study ID to the
participant’s name will be stored separately in the secure study
database and will only be accessible to two members of the
study group.

Analysis

First, the study aims to generate new knowledge regarding the
short- and long-term effects of the CoreDISTparticipation
intervention compared to usual care on barriersto work, physical
activity, balance, walking, fatigue, and HRQoL in employed
individuals with minor-to-moderate disability due to MS. As
the intervention is complex and comprises several elements,
the study will investigate the overal effects. The variables
examined are well-known barriers to work and quality of life
inthis population [30]. Understanding the rel ationships between
these and the intervention’s potential effects will provide
valuable knowledge for further development of follow-up care.

Second, this study will provide objective information about
health economic factors related to pwM S with low disability.
Thisincludesthe utility of the CoreDI ST participation program
compared to usual care, expressed in QALYSs, long-term
employment status, and work-related costs. Given the high
work-related costs associated with piwM S [4,7], this study will
offer essential insights to further develop follow-up care and
potentially enhance workforce sustainability for this group.
Thus, the study addresses the part of the follow-up that
represents the highest societal costs for pyM S in Norway [4].
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Data Analysis

Raw data from the ActiGraph wGT3x-BT monitors will be
converted into categories of minutes of sedative time, minutes
of light and moderate-to-vigorous physical activity, and the
number of steps per day using ActiLife software. The raw
platform data will be filtered using a fourth-order Butterworth
filter at 10 Hz. Center of pressure (COP) datawill be calculated
using BalanceClinic software and exported to MatLab, where
the root mean square (values) representing postural sway
amplitude will be calculated. Multiple imputations of missing
datain PROMs will be applied, when appropriate. EQ-5D-5L
answers will be coded into digits according to the
recommendations in the instrument handbook. Vaue sets
representative for the Norwegian population will be used in the
calculation of a single summary index value.

Statistical Analysisfor Primary and Secondary Outcomes

Work Package 1

Intention-to-treat analysis using descriptive statistics and, when
appropriate, mixed models will be used to determine possible
between-group differences over repeated measurements.
Descriptive  statistics  including  graphical  methods,
nonparametric tests, correlation, and regression analyses will
be performed.

Work Package 2

The EQ-5D-5L (from WPL1) is the primary outcome measure
used in thisanalysis, which will be supplemented with generic
complementary questions. Responses from the EQ-5D-5L will
be used to examine the overal net utility gain from the
CoreDI ST participation program compared to usual care. Cost
utility analysis is a form of economic evaluation that uses
quality-of-life measurements (eg, from the EQ-5D-5L) to
compare the cost-effectiveness of different interventions.

A key indicator used in a cost utility analysis is QALY, a
measure that combines the quantity and quality of headlth to
cal culate treatment outcomes that influence health. The cost per
QALY for the two treatments will be modeled against work
barriers to determine the relative costs and health benefits
associated with each treatment. We will use the data from the
study to develop a model to estimate the total costs and gains
of the intervention in alifetime perspective.

No interim analyses are planned. Subgroup analyses based on
age, gender, the EDSS score, physical activity level at baseline,
and geographical region will be performed, as appropriate.

Analysisto Handle Protocol Nonadherenceand Missing
Data

The intention-to-treat principle will be applied to all analyses.
Withdrawalsfrom the study, lossto follow-up, and other missing
data will be reported, as well as adherence to the intervention
as attendance ismonitored. In the case of missing data, multiple
imputations may be performed, if appropriate.

https://www.researchprotocol s.org/2025/1/€74988
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Oversight and Monitoring

Composition of the Coordinating Center and Trial
Steering Committee

The Nordland Hospital Trust is the coordinating center for the
trial where the Trial Management Group (TMG) works. The
TMG consists of the chief investigator and three study
co-investigators who are responsible for the setup of the study,
the daily management of the trial, the development of study
materials with relevant collaborators, promotion, data
management, analysis, and dissemination. The Trial Steering
Committee (TSC) consists of neurological consultantswith trial
experience, dtatisticians, health economists, quantitative
researchers, user representatives, and people with expertise in
neurological physiotherapy, cognitive and psychological
disabilitiesin M S, and work adaptations. The TSC will conduct
annual meetings to oversee the progress of the tria.
Representatives from NAV and four user representatives have
been involved in planning and promoting the study, as well as
creating materials, such as information videos. The user
representatives will take part in discussions throughout the
project period, particularly regarding results and implications
for practice. The user representatives have participated in both
physical and digital meetingsand play acentral rolein delivery
of information to members of the MS Association, the MS
population, and the general population. Throughout the project,
they will find possibilities to impact the project and influence
clinical practice within the field.

The study has no data monitoring committee as this is not
mandatory for studies not investigating the effects of drugs or
medical equipment.

Adver se Event Reporting

Any adverse events or harm to the participants during
assessments or the intervention will be registered on a case
record form and monitored by the TMG. The TMG will keep
alog of any negative feedback from the participants. Any serious
study-related adverse events will be reported to the regional
ethics committee.

The TSC will monitor the progress of the study and adherence
to the protocol.

Plans for Communicating | mportant Protocol
Amendments to Relevant Parties

Any protocol amendments will be discussed in the TMG and
will be made by the chief investigator, who will send any
proposed amendments to the regional ethics committee and the
data protection officer at the involved study sites for approval.
ClinicalTrials.gov will be updated in the case of any major
protocol changes. All participants will be notified viaemail in
the case of protocol changes affecting their participation.

Ethical Considerations

The study has received ethical approval from the Regional
Committee for Medical and Health Research Ethics, North
(REK-Nord 608117), and the data protection officers at the
Nordland Hospital Trust, the University Hospital of
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North-Norway, the Finnmark Hospital, and the Helgeland
Hospital. The study will adhere to the Declaration of Helsinki.

All eligible participantswill receive atext message sent to their
telephone containing alink to Nettskjema (onlineform provider)
and the TSD’s secure solution for storing research data
(developed and hosted by the University of Oslo) containing
an information letter and the opportunity to provide consent.
Participantswill fill out aquestionnaire with information about
their employment status and digitally sign the consent form. At
Nettskjema and TSD login, digital consent is interfaced with
the governmental 1D portal. The digital consent forms will be
stored securely in the TSD database. The TSD is designed for
storing and postprocessing sensitive data in compliance with
the Norwegian Personal DataAct and Health Research Act. Al
participants and partners in the project will be treated with
respect, and anonymity of participants will be undertaken.

All participants will provide consent to the publishing of
anonymous results. No identifying images or other personal
information of the participants will be presented. The
information videos and exercise booklet contain films and
images of models. They have consented to the materials being
distributed, as described in the protocol, and in publications

Figure 3. Overview of the flow of participants through the study.

Normann et al

from the study. In the case of ancillary studies in the future,
ethical approval and separate consent will be obtained.

Dissemination will be conducted in accordance with the
Vancouver Protocol. At least two scientific papers will be
published in peer-reviewed journals, and results will be
presented at national and international meetings and conferences,
such as the Norwegian Physiotherapy Association Congress,
the World Congress for Physical Therapists, multidisciplinary
congresses on MS (eg, Rehahilitation in MS); at meetings in
Norwegian and loca MS Associations; and in newspapers,
podcasts, and websites.

Results

The protocol is currently version 5 as of December 5, 2023. We
completed the enrollment phase and enrolled and randomized
115 participants in two phases as of August 1, 2024. The
15-week retests were completed in December 2024, and data
collection is estimated to be completed in September 2025.
Results are expected to be published in thefirst quarter of 2026.
An overview of the flow of participants through the study is
presented in Figure 3.

[ Enrollment ]

Assessed for eligibility (n=414)

|

Excluded (n=299)
- Mot meeting inclusion criteria (n=3)
- Declined to participate (n=296)

Randomized (n= 115)

Allocated to intervention, CoreDIST participation [

Allocation

] Allocated to control, usual care (n=58)

phase 1(n=5T)
- Received allocated intervention (n=57)

!

-Received allocated intervention (n=58)

Missed visit (n=3)

[g-week Follow-Up ]

Missed visit (n=1)

-Unable due to work obligations (2)

“Injury (1)
Lost to follow-up (n=0)

|

-Unable due to work obligations (1)
Lost to follow-up (n=1)
-Withdrew (n=1)

Allocated to intervention, CoreDIST participation [
phase 2 (n=5T)

Allocation

] Allocated to control, usual care (n=58)

- Received allocated intervention (n=57)

!

- Received allocated intervention (n=5T)

Missed visit (n=6)

[15-week Follow-Up ]

Missed visit (n=8)

“Unable/away (n=4)
“Unable due to weather (n=2)
Lost to follow-up (n= 0)

|

~Unablefaway (n=3)

“Unable due to weather conditions(n=5)
Lost to follow-up (n= 1)

“Withdrew (n=1)

Allocated to intervention, CoreDIST participation [
phase 3 (n=57)

Allocation

] Allocated to control, usual care (n=58)

-~ Received allocated intervention (n=57)

Analysed (n=5T7)

!

Analysis

~Received allocated intervention (n=56)

Analysed (n=58)

- Excluded from analysis (n=0)

https://www.researchprotocol s.org/2025/1/€74988

- Excluded from analysis (n=0)

JMIR Res Protoc 2025 | vol. 14 | €74988 | p. 11
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Discussion

Summary

The study will investigate the effectiveness of
CoreDISTparticipation, an innovative comprehensive

intervention that is the first to integrate the health and welfare
sectors by systematically and proactively addressing physical
functions, physical activity, and work adaptations. The study
includes employed pwMS with minor-to-moderate disability,
agroup whose vulnerability in terms of early withdrawal from
the workforce is well documented [4,5,18,19,27]. During this
stage of MSwhen disability is minor to moderate, the potential
for asignificant impact at both individual and societal levelsis
thegreatest [17]. Our hypothesisisthat compared to usual care,
this comprehensive intervention will positively impact the
barrierstowork experienced, thelevelsof physical activity, and
balance and dynamic trunk control, as well as HRQoL and
health economic aspects, such as utility expressed in QALY's
and employment status.

The principal findings of potential short- and long-term reduced
work-related barriers and work participation following the
CoreDISTparticipation intervention will add new knowledge
to meet known challenges regarding early withdrawal from the
workforce [4,5,18,19,27]. As CoreDI ST participation includes
information videos about the disease and the possibilities for
work-related adaptationsfor both employersand pwM S, aswell
as a guide for discussion of such chalenges with NAV
consultants, these measures can easily beimplemented in regular
welfare in Norway, as well as adapted to similar health and
welfare systems. Thus, this study may meet requestsfrom pwM S
for adaptationsto increase or maintain their employment status
[31], which is essential for HRQoL [5].

Given the positive effects of CoreDI ST participation on physical
activity, this study will add valuable information expanding
prior work. So far, it has been difficult to document effects on
physical activity [58,59], except for an intervention emphasizing
behavioral adaptation [60]. If CoreDISTparticipation proves
effective compared to usual care, it will point toward adirection
for physiotherapy-led activity highlighting a combination of
specific core/balance exercises and high-intensity interval
training. Moreover, the study will examine fatigue, balance,
postural control, walking, and HRQoL—all well-known barriers
to work in this population [30,61]—and will provide a deeper
understanding of the relationships between these, which can
inform health and welfare services.

Finaly, this study will provide objective information about
health economic factors related to pwM S with low disability.
Thisincludesthe utility of the CoreDI ST participation program
compared to usual care, expressed in QALYs, long-term
employment status, and work-related costs. Given the high
work-related costs associated with pwM S [4,7], this study will
offer essential insightsto further develop cost-effective models
of care and potentially enhance workforce sustainability for this
group. Thus, the study addresses the part of the follow-up that
represents the highest societal costs for pwMSin Norway [4].

https://www.researchprotocol s.org/2025/1/€74988
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If the novel intervention proves effective compared to usual
care, it will offer a low-cost approach to be delivered across
sectors and health care levels in both rural and urban settings.
CoreDI ST participation can easily be implemented into routine
care asit isintegrated into existing health and welfare system
structures. Educational materials and training programs for
NAV consultants and physiotherapists have been devel oped,
and digital material sto optimize physical functionsand physical
activity for pwMS are being tested in this trial. The exercise
component of theintervention requires|ow-cost equipment that
is typically available in standard physiotherapy practices.
Moreover, since the trial involves 4 hospital trusts and 22
municipalities of varying sizes in Norway, the necessary
flexibility for implementation in both densely and sparsely
populated areaswill already be covered. CoreDI ST particpation
is the first intervention to introduce a proactive approach to
well-known work-related challenges experienced by pwMS.
The timing of such support, although in active employment, is
so far unexplored within the welfare system.

Additionally, the results from the study may be relevant to
inform the follow-up care of other groups of young adults with
chronic diseases, particularly in the neurological field. The study
will provide the health and welfare sectors with new and highly
relevant scientific knowledge that could potentialy increase
sustained employment and physical activity, which may
consequently increase health and HRQoL . Such prospectsopen
for future reduced work-related societal costs and increase in
the workforce, which is highly requested by authorities [62].

Limitations

This study is single-blinded as we chose usua care as a
comparator and the participants could not be blinded to the
treatment they underwent, nor could the physiotherapists who
delivered the intervention. The physiotherapistswho conducted
the testing are, however, blind to allocation.

Although the required number of participants have been
recruited successfully, possible issues with implementation
fidelity and participant retention may limit the strengths of the
study. The physiotherapists involved in the delivery of the
intervention have registered attendance and which exercises
they have used. Theseregistrationswill provide uswithinsights
into whether the intervention has been delivered as intended.
In terms of retention, we aim to be as flexible as possible in
terms of scheduling of assessments to maintain retention of
participants.

Our sampleislimited to pwM S who are employed and have an
EDSS score of <4. Thismay limit the ability to makeinferences
about the feasibility of CoreDISTparticipation for other
subgroups of pwMS, such as people who are employed and
have an EDDSS score of >4, people who are job seekers, or
people who wish to return to the workforce. In addition, the
comprehensive nature of the intervention and its focus on
physiotherapy and physical activity may attract individualswith
aninterestin physical activity and may entail fewer participants
with more extensive mobility issues or fatigue.

This study will be conducted across alarge geographical area,
and there is arisk that, for example, the travel distance to test
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sites, particularly during bad weather conditionsinwinter, may  characteristics of participants lost to follow up.
have introduced attrition bias and will require scrutiny of the
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Abbreviations

6MWT: 6-minute walk test

COP: center of pressure

EDSS: Extended Disability Status Scale

HRQoL: health-related quality of life

MiniBESTest: Mini Balance Evaluation Systems Test

MS: multiple sclerosis

MSWDQ-23NV: Multiple Sclerosis Work Difficulties Questionnaire-23 — Norwegian version
NAV: Norwegian Labour and Welfare Administration

PROM: patient-reported outcome measure

pwMS: people with multiple sclerosis

QALY: quality-adjusted life-years

RCT: randomized controlled trial

REDCap: Research Electronic Data Capture

TIS-modNV: Trunk Impairment Scale — modified Norwegian version
TMG: Trial Management Group

TSC: Trial Steering Committee

TSD: Tjenester for Sensitive Data (Services for Sensitive Data)
WAA: Work Assessment Allowance

WP: work package
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