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ABSTRACT
Introduction  Multiple sclerosis (MS) causes a wide 
variety of symptoms. Loss of income due to sickness 
and early retirement comprise one-third of the total cost 
of MS in Australia. An intervention that maximises work 
productivity and keeps people with MS in the workforce 
for longer could provide a large societal cost saving and 
improve quality of life. The aim is to test the feasibility of 
delivering and evaluating a 10-week digitally delivered 
intervention called ‘MS WorkSmart’. Findings will 
provide insights into participant profiles and address key 
methodological and procedural uncertainties (recruitment, 
retention, intervention adherence and engagement, 
and selection of primary outcome) in preparation for a 
subsequent definitive trial.
Methods and analysis  A parallel-arm randomised 
controlled feasibility study, comparing those randomised to 
receive the MS WorkSmart package plus usual care (n=20) 
to those receiving usual care only (n=20). Australians 
with MS, aged 18–60 years, who are employed, and self-
report work instability will be recruited from the Australian 
MS Longitudinal Study. Online surveys, at baseline and 
1-month postintervention, will include MS-related work 
productivity loss and risk of job loss, MS work behaviour 
self-efficacy, health-related quality of life, fatigue severity, 
MS symptom impact on work, intention to retire due to MS, 
MS-related work difficulties, and awareness and readiness 
for change at work. Qualitative feedback will be obtained 
via a semistructured survey following the intervention (for 
participants) and via interviews (coaches). Analyses will 
be primarily descriptive and focus on the feasibility and 
acceptability of the intervention and study procedures. 
Progression criteria will guide decisions around whether to 
progress to a full trial.
Ethics and dissemination  The study has been approved 
by the University of Tasmania Human Research Ethics 
Committee (H0024544). Findings will be disseminated 
via publication in peer-reviewed journals, conference 
presentations and community presentations.
Trial registration number  ACTRN12622000826741.

INTRODUCTION
Multiple sclerosis (MS) is a complex disorder 
affecting the central nervous system. MS 
presents itself through a range of symptoms 

including problems with fatigue, mobility 
and muscle function, pain, cognition, 
speech, bladder, and vision. The disease has a 
substantial impact on work outcomes,1 which 
is associated with considerable personal and 
societal costs.2 In Australia, for example, over 
one-third of the overall cost of MS can be 
attributed to income loss resulting from sick-
ness, and lost wages due to employment status 
change, occupation change and premature 
retirement.3 Consequently, substantial soci-
etal cost savings can be achieved by providing 
support to individuals with MS to help them 
maintain employment and mitigate the diffi-
culties associated with their work. This would 
not only yield financial benefits for people 
with MS but also contribute to an overall 
improvement in their quality of life.

International studies consistently show that 
a significant proportion of people with MS 
face an early exit from the workforce, reduced 
working hours or changes in employment 
roles as a direct result of their condition.4 5 
People with MS who become unemployed are 
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effectiveness.

	⇒ The intervention was collaboratively developed by 
a team of professionals, including individuals with 
multiple sclerosis (MS), and experts in MS, psychol-
ogy and occupational therapy.

	⇒ The active involvement of MS Societies will enable 
the definitive trial to closely emulate real-world 
implementation.

	⇒ The intervention, which aims to enhance self-
efficacy related to MS and employment, specifically 
targets individuals who face a potential risk of job 
loss.
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less likely to return to the workforce.6 Many people with 
MS also experience a decline in work productivity. In 
previous work, we highlighted the average productivity 
loss resulting from presenteeism (working while unwell) 
to be 10.8% and absenteeism to be 3.4%.7 These statis-
tics emphasise the significant impact MS has on work-
related outcomes and underscore the need for measures 
to address productivity issues in this population.

The factors that lead to unemployment in MS can 
be categorised in four broad groups: disease-related 
factors, working environment factors, work demands 
and personal factors.8 Within disease-related factors, 
fatigue stands out as the most common reason for early 
retirement, with 61.2%–94.4% reporting it to be their 
primary reason for leaving employment.4 9 Fatigue affects 
approximately 80% of people with MS10 and often mani-
fests early in the disease process.11 Research has shown 
that improvements in fatigue significantly contribute 
to enhanced working ability, increased work hours and 
reduced sick leave.12 Conversely, worsening fatigue is 
associated with work loss.12 However, current medications 
for MS-related fatigue, including amantadine and modaf-
inil, exhibit limited effectiveness, with trials reporting low 
pooled effect sizes.13 14

A multivariable model of unemployment revealed that, 
alongside fatigue, cognitive problems, mobility-related 
symptoms, age and education level were all significantly 
associated with employment status while productivity loss 
was exclusively influenced by the severity of MS-related 
symptoms.7 Our research, aligning with other studies,6 
found that once symptoms were taken into account, 
factors such as higher disability, longer disease duration 
and MS type did not significantly predict early retirement 
and unemployment. These findings indicate that an inter-
vention should focus on understanding which symptoms 
have the greatest impact on work.

Clinicians and allied health professionals assist people 
with MS with factors related to the work environment. 
This includes environmental factors (hot rooms, open 
plan offices, inaccessible toilets, non-ergonomic work-
stations), social factors (lack of support from family and 
friends) and workplace factors (lack of information on 
legal rights, lack of support with job retention, inflexible 
employment structures and lack of employer support). 
While workplace assistance is relatively straightforward to 
provide and has a significant protective effect on employ-
ment,15 16 services are often accessed when it is already too 
late.9 A digital intervention, which gives people informa-
tion about the accommodations and adjustments that are 
available to make a significant improvement to how they 
work, may encourage people to act earlier.

The decision of whether people with MS should 
disclose their condition to their employers and colleagues 
is complex. While disclosure makes it possible to request 
workplace accommodations, there is a risk this could 
result in a perception of decreased capability, leading to 
potential discrimination or even being forced out of the 
workplace.17 Taking into account an individual’s personal 

work circumstances, expectations and responsibilities, as 
well as finding the best way to disclose an MS diagnosis 
in the workplace and positively influence one’s employer, 
have been shown to empower individuals to navigate 
these complex situations and prevent discrimination.18 In 
addition, it is important to address negative cognitions 
that can arise following an MS diagnosis, such as those 
related to negative self-talk, concerns about future capa-
bilities or perceptions of being less efficient or burden-
some.9 19 Qualitative studies of employed individuals with 
MS emphasise the importance of addressing these anxi-
eties and potential sources of stress.18 20

At the time of starting this project, despite the evident 
need for self-management interventions specifically 
designed for people with MS in the workforce, there 
were no tailored interventions that would address their 
unique challenges and needs. In collaboration with 
people with MS, specialists in MS research, IT (infor-
mation technology), film, professional writing, design, 
psychology, occupational therapy and experts by experi-
ence, we have developed a digital programme called MS 
WorkSmart. The primary objective of this programme is to 
enhance self-efficacy related to MS and employment by 
reducing the impact of symptoms, improving communi-
cation and negotiation skills, addressing negative cogni-
tions related to MS and work, enhancing coping skills 
and improving knowledge around workplace modifica-
tions and adjustments to accommodate individual needs. 
MS WorkSmart has included some of the principles from 
FACETS (Fatigue: Applying Cognitive behavioural and 
Energy effectiveness Techniques to lifeStyle), a rehabili-
tation programme that aims to improve fatigue in indi-
viduals with MS.21 22 It addresses the work barriers and 
job adjustments identified in a recent systematic review, 
including job characteristics, the work environment, 
social relationships at work, negative work events and lack 
of information.23

MS WorkSmart uses a combination of evidence-based 
behavioural change techniques to achieve these goals. 
These techniques include reframing perspectives, 
fostering a valued self-identity, restructuring the physical 
environment, reducing negative emotions, establishing 
habits, engaging in behavioural practice, self-monitoring, 
problem-solving and action planning.24 The programme 
employs engaging, personalised, interactive and practical 
delivery methods. It caters for a variety of learning styles 
and uses a mixture of presentation formats. For instance, 
it incorporates professional videos featuring real-life 
experiences of experts and individuals with MS, tasks, 
printable resources and integration with the My SymptoMS 
app (further details below). Online supplemental file 1 
provides a description of MS WorkSmart using the TIDieR 
(Template for Intervention Description and Replication) 
template.

Recognising the variable impact of MS on individuals, 
MS WorkSmart enables participants to personalise their 
therapy by applying the programme’s learning outcomes 
to their unique circumstances to maximise desired 
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outcomes. The digital health application, accessible on 
different devices, is lower cost than face-to-face delivery. 
Additionally, it is more convenient for Australians with MS, 
where services are limited for those who live in rural and 
remote communities, and for those who find it difficult to 
attend face-to-face sessions.25 Digital health applications 
provide substantial benefits to people with MS.26 27 Partic-
ipants will also have access to a coach, who will provide 
guidance and support throughout the programme, to 
enhance engagement and adherence.28 A closed Face-
book group will be available to foster additional peer 
learning and enhance connections with others.

AIMS AND OBJECTIVES
The primary objective is to test the feasibility of deliv-
ering MS WorkSmart and to lay the foundation for a fully 
powered randomised controlled trial (that will assess the 
likely treatment effectiveness and cost-effectiveness) of 
MS WorkSmart. The specific aims are as follows:
1.	 Recruitment: Estimate recruitment rates, eligibility 

rates and reasons for non-participation.
2.	 Participant profile: Examine the profiles of eligible 

participants and compare their profiles to those inel-
igible and not participating.

3.	 Retention and engagement: Estimate study retention 
and adherence rates to MS WorkSmart and assess rea-
sons for dropout, where possible.

4.	 Planning for the fully powered trial: Estimate the deliv-
ery costs, variability of outcome measures and prelim-
inary effect sizes to inform sample size requirements 
and the choice of a primary (or coprimary) outcome 
measure(s) and gather feedback on the intervention 
and the need for a booster session 3 months after the 
intervention.

METHODS AND ANALYSIS
Design
This is an unblinded parallel-arm pragmatic randomised 
controlled feasibility study with an embedded qualitative 
component. Participants will be randomised (1:1 ratio) to 
receive either the MS WorkSmart package plus usual care 
or usual care only. The research plan was informed by the 
Medical Research Council guidance for the development 
and evaluation of complex interventions29 and reporting 
will follow the Consolidated Standards of Reporting Trials 
(CONSORT) extension for pilot and feasibility trials30 and 
the CONSORT statement for eHealth interventions.31

Patient and public involvement
MS WorkSmart has been codesigned with people living 
with MS, health professionals and stakeholders. A total of 
31 people with MS participated in focus groups to discuss 
the topics of the intervention, and 4 people with MS and 
four health professionals were featured in the videos. 
People living with MS and health professionals provided 
feedback on the intervention and study materials. Some 

will be involved in the governance of the study. MS 
Australia and their four-member organisations have been 
involved as key stakeholders.

Sample size considerations
The proposed sample size of 40 recruited participants 
fulfils rules of thumb conventions for feasibility studies.32 
With a sample of 40 people (20 in each arm), it is antic-
ipated that about 32 (16 in each arm) will complete the 
full feasibility study (ie, we will over-recruit to allow for up 
to 20% not completing outcome measures). This sample 
size will provide us with sufficient numbers to achieve the 
aims of this study with the following precision: drop-out 
rates of around 20% will be estimated with a precision 
level (ie, distance between the estimate and upper/lower 
95% CI limit) of ±12%. With 40 participants recruited, 
an estimated recruitment rate of around 40% will have a 
precision level of ±10%.

Setting and participants
The intervention will be delivered digitally, with coaching 
support provided through Zoom and/or telephone. Data 
collection will occur via online surveys while the initial 
screening process will be conducted over the telephone. 
The study focuses on individuals living in Australia 
with MS who are currently employed. The study will be 
conducted between May 2023 and February 2024.

Eligibility criteria
The study includes people with (1) a self-reported doctor 
diagnosis of MS; (2) a medium or high risk of losing 
employment (MS-Work Instability Score (MS-WIS)>10); 
(3) regular employment of ≥10 hours/week; (4) aged 
18–60 years; (5) access to the internet and (6) adequate 
English proficiency to complete the study. There is a 
minimal misclassification between a self-reported doctor 
diagnosis of MS and a diagnosis that is verified by a doctor. 
The MS-WIS cut point of 10 has been shown to possess 
high sensitivity (78%) and specificity (80%) in identifying 
work instability and has demonstrated good test–retest 
reliability over time (r=0.88).33 We will include people 
with regular employment of ≥10 hours/week (93% of 
the working MS population), as those working part time 
are more likely to be at risk of early retirement and may 
benefit most. Those >60 years are likely to start planning 
for their retirement. The study excludes people already 
participating in a symptom management or vocational 
rehabilitation trial.

Recruitment
Participants will be recruited from the Australian MS 
Longitudinal Study, managed by IvdM.5 7 34 35 Employed 
participants who participated in the 2021 employment 
survey will be randomly selected and invited to participate 
via email (or mail if there is no valid email address on file). 
Those declining the invitation will be asked to provide a 
reason for not participating. Those who do not respond 
will be followed up by email and telephone. Invitations 
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will continue to be sent until a total of 40 eligible volun-
teer participants are recruited.

Screening, informed consent and randomisation
Potential participants will be contacted for a phone eligi-
bility screening. If there are English proficiency concerns, 
an example page of the intervention will be provided. 
Eligible participants will be sent an email containing a 
link to provide voluntary electronic consent. Randomisa-
tion will be automated through REDCap. Individuals will 
be allocated in a one-to-one ratio to either the interven-
tion or control group, using block randomisation with a 
block size of four.

Intervention: MS WorkSmart
Online supplemental file 1 includes a description of 
the intervention following the TIDieR checklist. The 
MS WorkSmart intervention package includes access to 
MS WorkSmart, access to the My SymptoMS app, coaching 
support via Zoom/telephone and access to a closed Face-
book group.

MS WorkSmart consists of nine modules. Participants 
will be asked to complete one module per week, with a 
week’s break after module 5. The modules take approxi-
mately 1.5–2 hours to complete. Table 1 provides an over-
view of MS WorkSmart.

An accompanying app, My SymptoMS, has been devel-
oped to aid participants in identifying patterns in their 
symptoms and determining the impact of behaviours, 
management strategies or medications on those symp-
toms. The primary objective of the app is to reduce reli-
ance on health professionals for assistance. It has been 
specifically designed for smartphones while also being 
accessible on iPads and computers. Within MS WorkSmart, 
participants will be encouraged to select and monitor the 
symptoms that have the greatest impact on their work 
or the symptoms they believe they can manage more 
effectively. Subsequently, participants will be prompted 
to identify and track behaviours that may influence the 
symptoms they have chosen to monitor. The app’s visu-
alisation feature will provide feedback on their progress 
over time.

Coaches, who are registered or provisionally registered 
psychologists with experience in delivering cognitive–
behavioural therapy, will provide support throughout the 
programme. After completing modules 1, 3, 5, 7 and 9, 
each participant will have a scheduled Zoom or telephone 
call with their assigned coach. The calls will address any 
issues participants may have encountered during the 
module and related tasks and provide an opportunity 
to discuss specific concerns and support participants to 
implement workplace changes. The intervention may 
empower participants to engage in discussions about 
work-related matters with their employers or arrange 
workplace assessments. The involvement of representa-
tives from all Australian MS Societies ensures assistance 
with referrals to local experts.

A closed Facebook group will be available for partic-
ipants to engage with and learn from peers. The MS 
WorkSmart Team will create approximately two posts per 
week, to which participants can respond and interact.

Participants in the intervention arm will also continue 
to receive their usual care.

Control arm
Control arm participants will receive only usual care, as 
this approach will evaluate the real-world effectiveness 
of the intervention.36 Usual care may vary, ranging from 
participants not receiving any intervention, information 
or contact with a health professional, to discussions with 
an occupational therapist or employment services, or 
support from a psychologist.

Data collection schedule
Participants will complete outcome measures prior to 
randomisation, and at 1-month postintervention for 
the intervention group (with equivalent timings for the 
control group). In the fully powered trial, 6-month and 
12-month postintervention follow-ups will be included to 
capture changes implemented after the intervention has 
finished.37 All responses will be recorded through a secure 
online REDCap system. Table 2 provides an overview of 
the schedule of enrolment, intervention and assessments.

Primary and secondary outcomes
The feasibility outcomes are summarised in table 3. Our 
primary outcomes of interest relate to determining the 
feasibility and acceptability of MS WorkSmart, including 
(a) recruitment and eligibility, (b) retention, (c) missing 
data on outcome measures, (d) acceptability of MS 
WorkSmart intervention components and (e) adher-
ence to the MS WorkSmart programme. Our secondary 
outcomes of interest relate to the planning of the fully 
powered trial, including (a) selection of primary (or 
coprimary) outcome measure(s), (b) estimation of the 
sample size, (c) estimation of delivery costs and (d) 
obtaining participant feedback for improvements of the 
intervention and the need for a booster session. The 
anticipated potential barriers of this intervention include 
the recruitment (people with MS are not interested in 
this programme), acceptability of MS WorkSmart (people 
find the MS WorkSmart programme challenging and have 
difficulty completing it), and drop-out in the research 
surveys, particularly in the control arm (table 4).

Outcome measures
There are two candidate coprimary outcome measures 
for a future definitive trial. The first of these is of high 
relevance to society and the second to the person with 
MS: (1) Work productivity loss will be measured using 
the Work Productivity and Activity Impairment Question-
naire: MS, which captures both absenteeism and presen-
teeism (% of work time missed due to MS symptoms and 
% of impairment while working due to MS symptoms). It 
has demonstrated sensitivity to change in other long-term 
conditions.38 39 We will extend the 7-day recall period to 

https://dx.doi.org/10.1136/bmjopen-2023-079644
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4 weeks to reduce the influence of unusual weeks, which 
does not reduce its validity and is in line with other 
studies.40 (2) Risk of job loss will be measured using 
the MS-WIS, capturing key aspects that the intervention 
targets: (1) the physical and cognitive aspects of MS and 

their impact on work; (2) the working environment/
organisational aspects; (3) social aspects of the working 
environment and (4) psychological aspects of working.33 
Analogous scales have been developed for rheumatoid 
arthritis and ankylosing spondylitis, which have been 

Table 1  Overview MS WorkSmart programme

Module Learning objectives/outcomes

Estimated duration 
(minute)

Videos Text Tasks

1 Your work This introduction module discusses the factors that may impact on employment and quality 
of life more broadly. Participants will gain insights into their MS, including an understanding of 
their symptoms, their clinical care team and the medications they may be using. Additionally, 
the module covers important aspects of employment, such as the participant’s type of 
work, working hours any barriers they may face in their workplace, the reasons behind their 
decision to work, the implications of not working and their overall work satisfaction.

30 30 15–30

2 Your 
symptoms

This module helps participants to gain an understanding of the symptoms that have 
the greatest impact on their work. It introduces a six-step plan for managing symptoms 
effectively. The plan encompasses the following aspects: prevention through proactive 
planning and setting boundaries, analysing patterns in symptoms and identifying contributing 
factors, recognising warning signs that indicate a potential issue, acknowledging the 
presence or worsening of symptoms, taking action to mitigate and improve those symptoms, 
and devising a plan for recovery when a break becomes necessary.

30 60 30–40

3 Smart talk This module focuses on the significance of effective communication and explores the various 
factors that influence it. Participants will gain insights into articulating their MS to others. 
Furthermore, the module provides a set of thought-provoking questions designed to assist 
participants in planning and conducting important conversations related to their MS.

20 40 30–60

4 Disclosure This module provides guidance on disclosing one’s MS to various individuals, including 
employers, colleagues, friends and family. Participants will understand that disclosure is not 
a singular event but rather an ongoing process. They will be encouraged to carefully consider 
the reasons behind their decision to disclose or not, evaluate the safety of disclosure, 
determine the appropriate amount of information to share, learn effective strategies for 
disclosing and identify the optimal timing for disclosure. Participants will have the opportunity 
to apply the communication skills they have acquired throughout the module.

25 40 60–90

5 Smart facts This module highlights the significance of acquiring and effectively communicating factual 
information. Participants will gain insights into the importance of understanding relevant facts 
about themselves, including their MS condition and their personality traits related to self-
care. By gaining this knowledge, participants may be motivated to take necessary actions 
and make informed decisions. The module will also deepen the understanding of how to use 
factual information to effectively communicate needs within the workplace.

17 37 20–40

6 Transforming 
thoughts

This module strives to foster a transformative shift in participants’ perspectives on workplace 
challenges and life with MS overall. It emphasises the influence of thoughts on actions and 
outcomes. Participants will learn to recognise and identify thoughts that may contribute to 
undesirable results or hinder their progress. Furthermore, the module provides guidance on 
how to effectively change those thoughts to promote more positive and beneficial outcomes.

30 30 40–60

7 Mindful living This module provides support to participants in identifying stressors present in their 
workplace and broader life. It aims to equip them with strategies and techniques to effectively 
reduce the impact of these stressors. Participants will gain insights into recognising the 
factors that contribute to stress, whether work-related or related to other aspects of their 
lives.

20 40 30–45

8 Smart work This module focuses on the practical changes that participants can make within the 
workplace. It covers the various workplace accommodations and adjustments that may be 
relevant and provides examples of when requests may or may not be reasonable. It also 
covers the funding and supports that are available for people with a disability.

20 40 40–45

9 Your future The final module focuses on helping participants plan for the future, incorporating the 
knowledge and skills they have gained throughout MS WorkSmart. It emphasises both short-
term and long-term implementation of their learnings. Participants will explore strategies to 
prevent reverting to old habits and ensure the sustainability of positive changes. In addition, 
the module addresses the challenge of planning for an uncertain future.

15 45 60–90

MS, multiple sclerosis.
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used successfully to measure improvements in response 
to interventions.41 42

We have developed an MS Work Behaviour Self-Efficacy 
Scale, specifically for MS WorkSmart, to assess self-efficacy 
related to MS and employment, including symptom 
management, communicating about MS, arranging 
workplace adjustments and accommodations, reducing 

negative cognitions (ie, negative thoughts), and stress 
reduction and self-care activities. It has 31 items, which 
are rated on a 6-point Likert-type scale (1=strongly 
disagree and 6=strongly agree). This scale will be vali-
dated against the more generic Work Self-Efficacy Scale; 
an 8-item scale which assesses beliefs in ability to manage 
daily work tasks.43

Table 2  Schedule of enrolment, intervention and assessments for the MS WorkSmart feasibility study

Activity or measures

Invitation 
and 
screening Preintervention

During 
intervention
(10 weeks)

1 month 
postintervention

Invitation to participate; reasons non-participation ✓

Eligibility assessment ✓

Consent process ✓

Randomisation ✓

Access to MS WorkSmart intervention (MS WorkSmart 
programme, coaching, My SymptoMS App, closed Facebook 
group, usual care)

•

Work Productivity and Activity Impairment Questionnaire: 
Multiple Sclerosis (MS)

•/○ •/○

MS-Work Instability Score •/○ •/○
MS Work Behaviour Self-Efficacy Scale •/○ •/○
European Quality of Life-5 Dimensions-5 Levels (EQ-5D-5L) 
and EQ-5D-5L-Psychosocial

•/○ •/○

Modified Fatigue Impact Scale-5, impact of symptoms on work •/○ •/○
Workload, work ability, likelihood of reducing working hours, 
likelihood of changing work type, likelihood of stopping with 
work, unpaid work.

•/○ •/○

MS Work Difficulties Questionnaire-23 •/○ •/○
MS Work Change Awareness Scale •/○ •/○
New General Self-Efficacy Scale (for validation only) •/○ •/○
Other measures: age, sex, city of residence, relationship status, 
highest education level, occupational category, whether self-
employed, physical/mental demand of job, job satisfaction, 
workload, unpaid work, MS disclosed, work preference, 
personal and family income, number dependents, age first 
MS symptoms, age diagnosis, disease duration, type of MS, 
disability, disease modifying therapy use, relapse last 4 weeks.

•/○

Adverse events ••••

Any additional symptom management and vocational 
rehabilitation interventions received

•/○

Feedback on individual MS WorkSmart modules ••••

Feedback on the MS WorkSmart online intervention materials 
(content, format, usefulness, ease of use and duration), 
coaching, Facebook group, My SymptoMS App, primary 
outcome measures.

•

Feedback from coaches via interviews (logistical processes, 
amount and types of support provided, inclusion/exclusion 
criteria, whether a booster session may be required)

✓

Costs of delivering the intervention (time spent coaching; 
meeting and training time)

••••

•=participants in the intervention group; ○=participants in the usual care group.
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We will use the European Quality of Life with five 
Dimensions and five Levels (EQ-5D-5L) and EQ-5D-5L-
Psychosocial to assess health-related quality of life.44 45 
The EQ-5D-5L has items on mobility, self-care, usual activ-
ities, pain/discomfort and anxiety/depression. The 
EQ-5D-5L-Psychosocial has four additional items from 
the Assessment of Quality of Life scale (sleep, energy, 
close relationships and social isolation).45

Fatigue will be assessed via the Modified Fatigue 
Impact Scale-5. The impact of key symptoms on work will 
be assessed (whether they had the symptom in the last 
4 weeks (yes/no) and the impact on work (0–10 rating 
scale, 0=no impact on work activities, 10=extreme impact 
and preventing most work activities)), including fatigue, 
pain, cognitive symptoms, walking difficulties, feelings of 
depression, feelings of anxiety, bladder problems, bowel 

Table 3  Feasibility outcomes

Feasibility 
objective Outcomes (and how measured)

Assess the 
feasibility and 
acceptability of 
MS WorkSmart

Recruitment, eligibility and profile
	► Number of participants screened, number of eligible participants, number of participants enrolled, number 
randomised (determined from study records) and profile of participants (determined from survey data).

Retention
	► Number of participants lost to follow-up (with reasons, if known) (determined from study records).

Missing data on outcome measures
	► Number of missing data for outcome measures (determined from questionnaires with missing rates 
logged in study records).

Acceptability of MS WorkSmart intervention components
	► Feedback on the acceptability of intervention components, including the digital intervention and 
associated tasks, coaching sessions, optional closed Facebook group and My SymptoMS app 
(determined from participant feedback surveys, module feedback during coaching sessions, and 
interviews with coaches post intervention).

Adherence to the MS WorkSmart programme
	► Number completed modules, quizzes and tasks (determined by programme records).

Plan for the fully 
powered trial

Selection of primary outcome measure
	► The choice of the primary outcome measure is guided by the importance of different outcome measures 
(determined from participant feedback surveys), the response rates and % missing data of outcome 
measures (determined from study records) and the preliminary effect size estimates of the outcome 
measures (determined by questionnaire responses).

Sample size
	► The sample size is estimated from the SD of continuous primary outcomes measures (determined by the 
questionnaire data), lost to follow-up data and missing data (determined from questionnaires and study 
records).

Delivery costs
	►   Coach and staff time (determined from study records).

Intervention improvement and uncertainties
	►   Intervention feedback (determined by feedback survey).
	►   Need for booster session (determined by feedback survey).

Table 4  Progression criteria to guide decisions for the fully powered trial

Progression measure
Progression criteria 
(traffic light metric)

Potential issue: People with MS are not interested in this programme.
	► Percentage of eligible people interested in participating.

>30% (green)
10%–30% (amber)
<10% (red)

Potential issue: People with MS find the MS WorkSmart programme challenging and have difficulty in 
completing it.

	► Percentage of people randomised to the MS WorkSmart arm who complete >60% of the material, 
quizzes and tasks. This excludes participants who were prevented of completing the programme 
due to a serious and lasting adverse event unrelated to the intervention.

>60% (green)
40%–60% (amber)
<40% (red)

Potential issue: Drop-out in the research surveys is too high, particularly in the control arm.
	► Percentage of people who complete the postintervention survey, stratified by intervention arm.

>70% (green)
50%–70% (amber)
<50% (red)
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problems, sensory symptoms, spasticity, vision and an 
option to record other symptoms that have an impact on 
work.

We will also assess (1) the perceived likelihood of with-
drawing from work entirely, (2) the likelihood of reducing 
the amount of hours worked due to MS and (3) the likeli-
hood of changing the type of work performed due to MS 
(in the ‘next 12 months’ and in the ‘next 5 years’) using 
a 5-point Likert-type scale, ranging from ‘very unlikely’ to 
‘very likely’.

We have developed an MS Work Change Awareness 
Scale, specifically for MS WorkSmart, to assess awareness 
and readiness for change at work. It is based on the theory 
of the Change Awareness Questionnaire.46 47 It includes 
21 items (6-point Likert-type scales, strongly disagree-
strongly agree) with subscores related to three stages: the 
precontemplation, contemplation and action stages, with 
subscores for each stage.

We are including 19 items of the MS Work Difficulties 
Questionnaire-23, developed by CI Honan, assessing key 
domains of work barriers/difficulties in the last 4 weeks 
including cognitive/psychological barriers and physical 
barriers.48

See table 2 for any additional measures captured in the 
study.

Intervention adherence and fidelity measures
Adherence and content completion will be primarily 
assessed using the data analytics of MS WorkSmart 
(completion of modules and quizzes and tasks). Coach-
specific information will be used to cross-validate the 
analytics data, including the dates of Zoom sessions, the 
support provided and the level of feedback on completed 
modules. The My SymptoMS data provide data on the 
engagement with symptom tracking and behaviour modi-
fication. In terms of fidelity, all Zoom/telephone calls 
will be recorded, and an independent rater will conduct 
fidelity checks on 20% of calls to rate treatment adher-
ence, integrity and fidelity to ensure the coaches are 
implementing the intervention as intended.

Reporting and management of adverse events
Given the nature of the intervention, no serious adverse 
reactions are anticipated. The National Health and 
Medical Research Council of Australia’s definitions of 
adverse events will be used.49 Adverse events could include 
a deterioration in a participant’s physical or psychological 
health, an accidental injury, or adverse actions or discrim-
ination in the workplace associated with engaging with 
or implementing aspects of the intervention. During 
each support session, coaches will ask whether anything 
unusual or unexpected happened since the last contact. 
If a participant reports a possible adverse event, its severity 
and causal relationship to the intervention will be estab-
lished and recorded, with a final decision made by CH and 
BVT. Adverse events will be discussed in team meetings, 
including the need for active involvement and follow-up. 
Suspected serious adverse events will be reported within 

24 hours to CH, BH and IvdM. IvdM will report serious 
adverse events to the ethics committee within 7 days of 
being informed of such an event.49

Process evaluation
To ensure the intervention meets the needs of the 
endusers and to refine the trial processes, we will seek 
feedback from coaches and participants randomised 
to the intervention. First, at the end of each coaching 
session, the coach will ask for feedback in relation to the 
just-completed modules, including what was helpful and 
not so helpful.

Second, a feedback survey for participants randomised 
to the intervention arm will provide data on (1) the length 
of the programme; (2) the ease of use of the programme; 
(3) any features that were particularly liked or disliked; 
(4) any recommendations for improvements; (5) the 
amount of coach contact and whether additional coach 
contact was required; (6) whether any unintended nega-
tive consequences occurred; (7) any perceived impacts of 
the programme and (8) the perceived and importance of 
different outcomes.

Third, the coaches will be interviewed about their expe-
riences, including logistical processes, the amount and 
types of support provided, inclusion/exclusion criteria, 
and need for a booster session. The interviews will be 
recorded and transcribed verbatim. From this informa-
tion, potential modifications will be identified. They will 
be balanced against the literature, and advantages/disad-
vantages will be discussed with the study steering group 
after which a final decision will be made.

Study management
IvdM will have overall responsibility for study conduct 
and will liaise closely with the coinvestigators. The project 
coordinator (AH) and two support coaches will deal with 
the day-to-day management and coordination of the study 
and will have meetings with IvdM and CH every 2 weeks. 
CH (Psychologist registered with the Australian Health 
Practitioner Regulation Agency with practice endorse-
ment in Clinical Neuropsychology, and Psychology Board 
of Australia Approved Supervisor) and BVT (Neurolo-
gist) will be responsible for managing adverse events. The 
steering committee will meet monthly and will include all 
authors, as well as representatives from the four-member 
organisations of MS Australia and at least two people with 
MS.

Analysis
Analyses will be primarily descriptive. We will report on the 
number of individuals eligible, enrolled, randomised and lost 
to follow-up in a CONSORT diagram. Data related to recruit-
ment, attrition, outcome measures, questionnaire return 
rates and intervention adherence will be presented using 
summary statistics (with 95% CIs, where appropriate). Partic-
ipant profiles between groups will be compared using t-tests 
and χ2 tests. To estimate preliminary signals of efficacy to 
guide the selection of primary and secondary outcomes and 
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inform sample size requirements for a future definitive trial, 
we will use linear mixed models, with the post-treatment time 
point as the outcome and the baseline measure as a covariate 
as well as other baseline covariates that differ by treatment 
arm. We will present adjusted mean between-group differ-
ences with 95% CIs. The cost of delivering the intervention 
will be estimated from the coaching time, and meeting and 
training time. The internal consistency of the new scales 
will be determined using Cronbach’s alpha with additional 
analysis to remove non-performing items. Construct validity 
will be determined using correlations between the MS Work 
Behaviour Self-Efficacy Scale and the New General Self-
Efficacy Scale. Qualitative data will be analysed thematically 
using a five-stage framework method.50

Progression criteria to guide decisions for the fully powered 
trial
Table 4 presents the traffic light system of progression criteria 
that will guide decisions for the fully powered trial.51 Inter-
vention safety is not a formal progression criterion but will 
be closely monitored and considered in final recommenda-
tions. Modifications will be considered when the progression 
criteria are amber or red. For any red progression criteria, if 
the study team does not believe that the modifications will 
substantially improve the metric, the study will not continue 
to a fully powered trial.

Ethics and dissemination
The study has been approved by the University of Tasmania 
Human Research Ethics Committee (H0024544). The results 
of this study will be presented at conferences and published 
in scientific journals. The findings will also be presented in 
lay language and disseminated via the Australian MS Longi-
tudinal Study and MS Australia and made available to all 
participants.
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