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Introduction:Despite the lack of high-quality evidence regarding its long-term

e�ectiveness, intravenous corticosteroid therapy is recommended as the

standard treatment of acute multiple sclerosis relapses in Germany. High

financial expenses and the equivalent e�ectiveness of oral corticosteroid

therapy contrast with this trend. There is an urgent need to provide

patients with evidence-based and comprehensible information on relapse

management and to actively involve patients in relapse treatment decisions.

Web-based decision support on relapse management could be an e�ective

measure to empower people with multiple sclerosis making informed

treatment decisions.

Objectives: To develop a web-based programme on relapse management for

people with multiple sclerosis and evaluate the feasibility and acceptability of

the intervention.

Methods: The study followed the first two phases of the UK Medical

Research Council Framework for complex interventions. The first phase

involved the development of an interactive web-based programme on

relapse management. The second phase focused on the feasibility and

pilot testing of the programme with people with multiple sclerosis and

experts with a professional background in multiple sclerosis. Data was

obtained using questionnaires with closed- and open-ended questions as

well as qualitative semi-structured telephone interviews. Quantitative data was

analyzed descriptively, whereas qualitative data was clustered by topic.
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Results: Feasibility of the intervention programme was tested with 10 people

with multiple sclerosis and 10 experts. Feasibility testing indicated good

practicability and acceptance of the content. After revision, the programme

was piloted with seven people with multiple sclerosis and three experts. The

results showed good acceptance in both groups. Based on the feedback, a final

revision was performed.

Conclusion: Feasibility and pilot testing indicated good user-friendliness,

acceptance, and practicability of the programme. The programme is

currently evaluated in a randomized controlled trial (Registration Number

on ClinicalTrials.gov: NCT04233970). It is expected that the programme will

have a positive impact on patients’ relapse management and strengthen their

autonomy and participation.

KEYWORDS

multiple sclerosis, relapse management, decision aid, feasibility study, patient

empowerment

Introduction

Multiple sclerosis (MS) is a neurological disorder that is

substantially accompanied by uncertainties and impairment in

quality of life for those affected (1). Even though progress has

been made in recent years in terms of diagnosis and availability

of treatment options, gaps remain in the epidemiologic

understanding, treatment and prognosis of MS (2, 3). MS often

starts with a relapsing-remitting course, characterized by new or

aggravated existing neurologic dysfunctions that are followed by

episodes of recovery (4, 5). Even though there is no evidence

for long-term benefits, intravenous (IV) therapy with high-dose

methylprednisolone is recommended as the standard treatment

of every acute relapse in Germany (6–8). A short-term benefit is

that high-dose corticosteroid therapy can speed up symptomatic

recovery after a relapse (9). However, side effects and potentially

harmful adverse events are not uncommon (8, 10, 11). Given the

lack of high-quality scientific evidence concerning the long-term

effectiveness of corticosteroid therapy in relapse management

and the potentially harmful side effects, effective interventions

are needed that involve patients in the relapse-treatment

decision-making process. Relapse treatment is a clinical field

where patients should be empowered to make a shared or even

autonomous treatment decision (12). Clinical experience and

scientific evidence show that people with MS (PwMS) prefer

active roles in treatment decisions, but often also feel obliged to

commence treatment with corticosteroids in any case (12, 13).

This obligation causes uncertainty and distress for many PwMS

and contrasts with the lack of high-quality evidence concerning

more than short-term effects of corticosteroids in relapse

management (12). International guidelines on MS management

recommend oral corticosteroids as the first treatment choice

as evidence shows that oral therapy with corticosteroids is as

effective as IV therapy and less costly (14, 15). Although the

recently revised German guideline also reflects this evidence,

oral therapy is still not considered as first-line treatment in

Germany (7). Here, the cost-intensive inpatient therapy of

relapses is a highly prevalent management approach, resulting in

direct and indirect costs for each relapse in Germany of 2.955€

to 5.249€ per patient (16). Meeting patients’ information needs,

making them aware of their ability to participate in clinical

decision-making, and preparing them for a shared decision-

making encounter by decision coaching, are key facilitators for

shared decision-making in healthcare (17). Interventions based

on evidence-based patient information (EBPI) could enable

patients to take active roles in the decision-making process and

make informed treatment decisions, thus promoting patient-

centred care (18). EBPI comprises the provision of evidence-

based, understandable, transparent, objective and unbiased

health information, thus enabling patients to engage in health-

related decision-making (19).

An earlier randomized controlled trial (RCT) with 150

PwMS showed that an EBPI and group training programme

on relapse management led to a significant increase in

informed decision-making and reduction of IV corticosteroid

therapies (20). In the intervention group, participants received

an evidence-based information brochure on how to manage

relapses, and they participated in a 4-h group training

session. Participants in the control group received a standard

information leaflet. The groups differed significantly, with 78%

of relapses in the intervention group being treated with oral or

no corticosteroids, compared to only 56% in the control group

(difference 22%, 95% CI 11–31%). Although these findings

point to the promise of this educational approach for relapse

management, many PwMS are unable to access such structured

programmes due to mobility restrictions, travel costs, time
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constraints, or the absence of local MS services offering this or

similar programmes (21). To reduce the burden for PwMS and

overcome access barriers, telemedicine has become increasingly

popular in recent years, providing specialised care for PwMS

(22). Telecommunication tools, including smartphones, laptops

and other devices connected to the internet, offer opportunities

to practise clinical care from a distance and thereby reduce the

access gap for PwMS (23, 24). The current COVID-19 pandemic

demonstrated the benefit of internet-based programmes and

their potential to improve clinical care.

The POWER@MS2 project aims to leverage this potential

by developing an interactive web-based complex intervention

to support relapse management for PwMS in Germany. The

intervention, termed “ABouts,” is currently being evaluated in a

multicentre randomized controlled trial (RCT) with 160 PwMS

(registration number on ClinicalTrials.gov: NCT04233970, date

of registration: 17.01.2020). Detailed information on this RCT

and the accompanying process evaluation is provided in the

study protocols (25, 26).

According to the guidance by the UK Medical Research

Council (MRC) on developing and evaluating complex

interventions, a systematic development process, as well as

an assessment of feasibility and piloting, are vital preparatory

steps before an intervention can be evaluated and implemented

(27). Following the MRC guidance, this paper presents the

development, feasibility and pilot testing of the complex

intervention ABouts, which aims to support PwMS in relapse

treatment decision-making. The feasibility and pilot study

reported in this paper was conducted to assess the acceptability

of the intervention and test the recruitment procedure for the

subsequent RCT.

Materials and methods

The development, feasibility, and pilot testing of the

web-based programme ABouts was guided by the UK MRC

framework on developing and evaluating complex interventions

and comprises the first two stages of the framework (28).

After the development of the intervention and the modelling

of outcome measures in the first phase, the feasibility of the

intervention components was tested as part of the second phase

(28). After revisions, the entire ABouts intervention was tested

in a pilot study and revised again. The study flow is illustrated

in Figure 1. The Ethical Committee of the University of Lübeck

approved the conduct of this research (19–24).

Development

The first phase included the development of the intervention

programme as well as the development and adaptation of

outcome measures. The detailed concept of the intervention

and outcome measures are outlined in the main study protocol

FIGURE 1

The complex intervention ABouts: development, feasibility, and piloting.
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FIGURE 2

Complex intervention components POWER@MS2. Reproduced with permission from Rahn et al. (29).

(25). The intervention was designed by a multidisciplinary

team (physicians, health scientists, nurses, health economists,

statisticians, graphic designers, psychologists and programme

developers) (25).

Intervention programme

The development of the complex intervention programme

ABouts, including an interactive, web-based EBPI programme

on relapse management, a webinar and an online chat

room, started in 2018. All three components, presented in

Figure 2, were developed based on the principles of EBPI,

the International Patient Decision Aid Standards (IPDAS) and

empowerment (30–32). The intervention builds on a patient

education programme developed and implemented in previous

studies to enhance decision autonomy of PwMS in relapse

management (20, 33). An EBPI information brochure that

emerged from the patient education programme served as a

guideline for the EBPI programme developed in the present

study. The information material was transferred, updated

(see below) and adapted to a web-based format. The EBPI

programme aims to provide participants with evidence-based

information on MS and the definition, presentation and

evolution of relapses as well as relapse management, mainly

focussing on corticosteroid therapy and relapse treatment

decision-making (25).

To update the medicine-based information from the

brochure, we conducted systematic literature searches

addressing the research questions: “What is the effect of

corticosteroids in the treatment of relapses in MS?,” “What are

the triggering factors of relapses in PwMS?’ and ‘What is the

prognostic relevance of relapses in MS?.” Between October and

December 2018, the database Medline via Ovid was screened.

German- and English-language studies were included for

further review. Depending on the research question, systematic

reviews and/or cohort studies were included. After the exclusion

of studies, a full-text screening using a standardised checklist

based on the exclusion/inclusion criteria was conducted and the

quality of the included papers was critically appraised using a

standardised checklist, the Critical Appraisal Skills Programme

(CASP) (34). To rate the quality of evidence provided in the

programme, we assessed the RCTs included in the systematic

reviews on efficacy, side effects and routes of administration

of corticosteroids using the Grading of Recommendations

Assessment, Development and Evaluation (GRADE) approach

(35). This objective and transparent assessment enables relapse

treatment decisions to be made based on state-of-the-art

research.The initial screening and critical appraisal of the

studies were conducted in pairs of two researchers, working

independently. Results were compiled and evaluated, and

different opinions were discussed until reaching a consensus.

Data of all included studies was extracted, cross-checked by an

independent researcher, and used to update the information

from the brochure. The updated information was transferred

to the secure online platform broca
R©
, which has already been

successfully used for other patient support systems (36, 37).

Development of the platform, transfer and adaptation of

the information was performed by GAIA, a public health

company that specializes in the development and research of

digital therapeutics (38). To ensure comprehensibility of the

information, we adapted text to the reading level of secondary

school students with the help of the tool “wortliga” (39).

A nurse-led webinar, which constitutes the second

component of the complex intervention ABouts, aims to

provide a structured online exchange for participants and

to clarify questions patients might have (25). To ensure
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secure communication with participants, we decided to use

a web-conferencing tool, which is operated on servers at the

coordinating study centre, the MS day clinic in Hamburg.

The third intervention component, an online chat room, was

set up as a private, protected group chat on the platform “MS

Connect,” operated by the German Multiple Sclerosis Society

(DMSG) (40). The chat aims to stimulate a longer-term exchange

between participants and offers the possibility to discuss open

questions (25).

Outcome measures

To assess the primary and secondary endpoints of the main

trial (RCT), different questionnaires are used in the course of the

study (25). The development phase comprised the adjustment or

development of these outcome measures. As part of the process

evaluation, which is conducted alongside the RCT, evaluation

forms to examine the quality and quantity of implementation

of the intervention were developed (26). To measure the health

care costs, a health economic questionnaire was developed based

on a standardized instrument (41). Standardized questionnaires,

such as the Control Preference Scale (CPS) and the Patient

Activation Measure (PAM13) were adapted with regard to

the focus of the study on relapses and corticosteroid therapy

and tested with PwMS (42, 43). New versions of the Planned

Behaviour in MS Scale (PBMS) and the Relapse Knowledge

questionnaire (RKQ), focusing on relapses and corticosteroid

therapy, were developed and also tested with PwMS (44). We

evaluated the comprehensibility of all questionnaires, using the

think-aloud approach (45). Using the teach-back method, we

explored whether the questions were understood correctly or

there was a need for clarification (46). The interviews were

conducted face-to-face and audio recorded at the coordinating

centre. The adapted version of the PBMS questionnaire was then

validated in an online survey with 203 PwMS (47). The study

also included the adapted version of the RKQ in order to assess

knowledge about MS relapses and corticosteroids.

Feasibility and piloting

Feasibility testing

Assessment of feasibility included testing of

comprehensibility and acceptability of the EBPI programme

and the webinar with PwMS and experts, who are

professionally involved in MS (neurologists, a nurse and

patient representatives) (25). A convenience sample was

recruited via the coordinating study centre by a personal

invitation or email. All PwMS aged 18 to 65 years with a

relapsing-remitting disease course, or a clinically isolated

syndrome and access to the internet were eligible for inclusion.

Regarding the study design we did not aim to test for statistical

significance and therefore did not pre-determine a specific

sample size. After having obtained signed informed consent by

all participants, they received a link to the EBPI programme

and an evaluation form including closed- and open-ended

questions about the programme and the webinar via email.

The questions aimed to evaluate the acceptance and relevance

of the programme contents and to test the structure and

comprehensibility of the information. PwMS were also asked

to assess the usefulness of the webinar and the usability of the

web-conferencing software. Furthermore, participants were

asked to provide demographic and disease-specific data. The

degree of disability of participating PwMS was assessed with the

Patient Determined Disease Steps (PDDS) questionnaire (48).

After this, the webinar was tested with a group of PwMS who

were invited via email. The webinar was conducted by one of

the researchers (AR) who presented the slides summarising the

content of the programme and then led a discussion. Qualitative

data was collected by semi-structured telephone interviews with

all participants (PwMS and experts). The interviews were based

on the results of the evaluation forms, audio-recorded, and

notes were taken by the interviewer.

Pilot testing

Based on the results of the feasibility testing, the intervention

was revised and further developed. The subsequent pilot

testing was intended to gather information on the usability,

accessibility and acceptance of the EBPI programme, the

webinar and the chat (25). PwMS were contacted for the pilot

testing by email, accessed from an existing email distribution

list of the coordinating study centre or through word of

mouth by members of the federal association of the DMSG,

using a snowballing sampling approach. As with feasibility

testing, only PwMS with a clinically isolated syndrome or

definite RRMS and access to the internet were eligible to

participate. PwMS from the feasibility testing were excluded

from participating in the pilot testing. Furthermore, we included

experts (patient representatives and a neurologist) to review the

EBPI programme, two of whom had already participated in the

feasibility testing. Concerning diversity among PwMS we tried

to assemble a heterogenous sample with regard to disease course

and educational background, by screening eligible participants’

demographic data. Signed informed consent was obtained from

all participants. The link to the EBPI programme and an

evaluation form, which had a similar structure to the one used

in the feasibility testing, was sent to all participants by email.

The evaluation form focused on questions about the relevance,

comprehensibility, and balance of the programme contents. The

two experts, who had already participated in the feasibility

testing, were also asked about perceived improvements of the

programme. After 4 weeks, the webinar was conducted with the

group of PwMS, which was moderated by two MS nurses from

the coordinating study centre. Following the webinar, PwMS
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were invited to register and test the private group chat on MS

Connect (40). PwMS were also asked to evaluate the webinar

and the chat. As with the feasibility testing, qualitative semi-

structured telephone interviews were conducted and audio-

recorded with all participants. Based on the results of the pilot

testing, the intervention was revised and finalised.

Data analysis

Data from the feasibility and pilot testing as well as the

testing of the outcome measures was analysed separately. The

quantitative data extracted from the evaluation forms was

analysed descriptively using IBM SPSS Statistics version 26.0

and Microsoft Excel (Microsoft Office 365). Instead of using

thematic analysis, we clustered the feedback from the audio-

recordings of the interviews and the notes taken during the

interviews according to themes. This allowed us to provide

prompt feedback to the platform developers. All results and

necessary changes were discussed and agreed upon in advance

by the researchers AR, CH, SK and LW. The results guided the

revisions in an iterative process.

Results

Development

Intervention programme

Concerning the update of the EBPI programme and the

systematic literature searches conducted, a variety of systematic

reviews and cohort studies were identified and included. The

initial search with regard to the research question “What is the

effect of corticosteroids in the treatment of relapses in MS?”

retrieved 1,671 citations. Of these, eight systematic reviews were

included in the update of the programme. The search concerning

the research question “What are the triggering factors of relapses

in PwMS?” resulted in 707 citations for systematic reviews and

2,484 for cohort studies, of which three systematic reviews

and 14 cohort studies were included. Applying the research

question “What is the prognostic relevance of relapses in MS?”

resulted in 1,085 citations for systematic reviews and 1,592 for

cohort studies, of which two systematic reviews and six cohort

studies were included (Supplementary material 1). After data

extraction, texts were created or existing texts were adapted and

simplified and transferred to the EBPI programme. The final

web-based EBPI programme was structured into five modules

(see Figure 3, translated into English), comprising the updated

information on defining and diagnosing relapses (including

differentiation from fluctuations and pseudoexacerbations) and

relapse management.

Based on the GRADE rating tool, all RCTs included

in module three were categorized using a four-point scale,

FIGURE 3

EBPI programme – overview of all modules, © GAIA AG.

FIGURE 4

Decision aid for an acute relapse, © Fuchs-Design.

indicating the certainty of evidence from very low to high

(35). The rating included RCTs investigating efficacy and side

effects of corticosteroids compared to placebo, efficacy and side

effects of oral corticosteroids compared to IV therapy, and RCTs

assessing the efficacy of corticosteroids compared to placebo in

optic neuritis.

To enable individual processing of modules, the programme

is dialogue-based and provides PwMS with tailored information

depending on the level of knowledge and interest of the

participants (25). Modules are sequentially activated and can

be completed only once. However, participants have access to

summaries, audio recordings and videos at any time, as well

as to a decision aid for an acute relapse as an additional

module. The module offers information about all possible

actions relevant to the management of an acute relapse and aims

to support the decision-making process by empowering PwMS

with information about the different options (see Figure 4).
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In addition, to facilitate decision-making, participants are

provided with the link to a decision aid by the German

Institute for Quality and Efficiency in Health Care for people

facing difficult decisions concerning their health or social

life (49).

The respective studies building the basis of the EBPI

programme are available as brief abstracts written in lay

language, which can be displayed on request by users. In

addition, participants have the opportunity to obtain additional

information through the provision of various web links. Module

three, which covers the topic of corticosteroid therapy, is

the central element of the programme. The literature update

and critical appraisal of studies dealing with corticosteroid

therapy resulted in the development and embedding of two

figures illustrating the effects (see Figure 5) and side effects

(see Figure 6) of corticosteroids in the treatment of relapses.

Furthermore, module three also includes an explanatory

video illustrating the difference between absolute and relative

risk reduction.

Due to the sequential activation of the modules, the EBPI

programme takes about 4 to 5 weeks to complete (active

usage at least once a week for 1 to 1.5 h), including a

knowledge quiz on corticosteroid therapy, which is embedded

after module five (25). After successful completion of the EBPI

programme, the second component of the complex intervention

ABouts, the webinar, is conducted with approximately five to

ten PwMS. Participants receive the invitation to the webinar

and instructions for the web conferencing tool Cisco Webex

by email. To accompany the webinar, we developed slides

summarising programme content and motivating participants

to engage in discussion. The webinar takes ∼60–75min, after

which participants are asked to register for the third component

of ABouts, the online chat room. The chat is supervised by

a patient representative and the study team, who respond to

questions and regularly provide input for discussions. The

duration of the entire intervention covers a period of aminimum

of 5 to 6 weeks with an overall active time commitment of at least

9 h (excluding the chat, which is available to participants for the

entire duration of the study).

Outcome measures

Testing of outcome measures, which had to be adapted to

the present study, confirmed feasibility and comprehensibility.

Two questionnaires, the RKQ (manuscript in preparation)

and the adapted version of the PBMS, required minimal

adjustments. The validation study of the PBMS indicated

the construct validity of the instrument and demonstrated

that the tool is useful for explaining and predicting relapse

treatment decision-making in PwMS (47). Concerning the

process evaluation forms, we developed several new forms aimed

FIGURE 5

E�ect of high-dose corticosteroid therapy on relapse-related

disability, © Fuchs-Design.

FIGURE 6

Side e�ects of corticosteroid therapy, © Fuchs-Design.
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at different target groups of the study (e.g., PwMS, treating

neurologists/study nurses, stakeholders), who are surveyed at

different time points in the course of the trial (26).

Feasibility and piloting

Feasibility testing

Feasibility testing was conducted between July and August

2019. Fifteen PwMS with a relapsing-remitting disease course

and ten MS experts (patient representatives and neurologists)

were selected, of whom five PwMS either declined to take part

in the study or did not respond to the invitation email. In total,

ten PwMS and ten experts were included in the study. PwMS

included seven women and three men with a median age of 51

years (range 24–62). Although we initially planned to include

only participants with a clinically isolated syndrome (CIS)

or definite RRMS, one participant reported having secondary

progressive MS (SPMS). The participants had a median disease

duration of 16 years (range 5–37) and all PwMS stated that they

had a history of high-dose corticosteroid therapy. Concerning

the degree of disability, assessed with the PDDS questionnaire,

the participants indicated minor to moderate impairment with a

median of 2 (range 0–3) (48).

The group of experts participating in the testing comprised

four patient representatives, one nurse and five neurologists.

Two neurologists worked in a private practice and three worked

at a university hospital. All experts stated that they were either

experts or very competent in the field of MS. The detailed

characteristics of all participants are summarised in Table 1.

All PwMS and experts stated that they had reviewed all

five modules and the decision aid for an acute relapse. For

the overall quality of the programme, PwMS gave a mean

rating of 2.33 (n = 9), and experts of 1.8 (n = 10) (1 =

very good – 6 = unsatisfactory). PwMS expressed that they

were generally very satisfied with the programme and thought

that the programme provided a good orientation on different

relapse treatment options. However, some PwMS considered

the programme to be better suitable for people with early MS

and reported a lack of information on treatment options other

than corticosteroids (e.g., vitamin D or practical exercises).

Furthermore, PwMS stated that the programme, especially

module 3, was partly very text-heavy, and they wished for

more key summary points and less repetition. Several PwMS

TABLE 1 Participant characteristics.

Characteristics Feasibility testing Pilot testing

PwMS Experts PwMS Experts

n = 10 n = 10 n = 7 n = 3

Gender

Male 3 4 2 3

Female 7 6 5 0

Age, median (range) 50.5 (24–62) 53 (38–72) 37 (28–57) 54 (40–56)

Education (highest degree)

Secondary school 8 - 7 -

Academic degree 2 - 0 -

Disease course

CIS 0 - 1 -

RRMS 9 - 6 -

SPMS 1 - 0 -

Disease duration (in years), median (range) 16 (5–37) - 6 (0–33) -

Duration since last relapse (in years), median (range) 4* (0–22) - 0 (0–1) -

PDDS, median (range) 2* (0–3) - 2 (0–3) -

Level of expertise in MS

Excellent (MS expert) - 5 - 1

Proficient - 5 - 2

Professional background

Patient representative - 4 - 2

Nurse - 1 - 0

Neurologist - 5 - 1

PwMS, people with multiple sclerosis; CIS, clinically isolated syndrome; RRMS, relapsing remitting multiple sclerosis; SPMS, secondary progressive multiple sclerosis; PDDS, patient

determined disease steps. *missing data for one participant.
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and experts stated that they would prefer more self-determined

processing of the individual modules rather than predetermined

time intervals after which the individual modules are activated.

However, the experts’ feedback primarily requested a more

balanced presentation of different treatment options for an acute

relapse, with the comment, particularly from the neurologists,

that other treatment options (such as symptomatic treatments)

are not equivalent options to corticosteroids. Also, the experts

raised the concern that the neurologists’ role in relapse treatment

decision-making was not adequately addressed. Concerning

the understandability of the EBPI programme, some experts

suggested simplifying the texts to be understandable for all levels

of education. The detailed results of the feasibility testing are

presented in Figure 7. Examples of quotes from PwMS and

experts are provided (Supplementary material 2).

Revisions

The feedback led to the following revisions in the EBPI

programme: (1) The programme settings were changed so that

modules one and two were activated at the same time and could

be processed consecutively if desired. (2) Practical examples

of how to deal with stress were added to the chapter on

stress as a triggering factor of relapses. (3) An optional break

was integrated to module three. (4) References to neurologists’

roles in relapse treatment decision-making and consultation

were added in some sections (e.g., in case of severe relapses).

(5) Response options of the dialogue-based programme were

revised. (6) The decision aid, presenting the various options

for action in case of an acute relapse, was slightly modified.

(7) Minor formal changes, simplifications of chapters and text

reductions were made.

Pilot testing

Between September and December 2019, the entire

intervention was pilot-tested. In total, thirteen PwMS were

contacted via email. Six PwMS did not respond, did not

meet the inclusion criteria or declined to take part due to

timing issues. Therefore, the final sample consisted of seven

PwMS, two men and five women with a median age of 37

years (range 28–57). Due to the generally positive feedback

in the feasibility testing, the sample of PwMS included

was sufficient.

Three male experts also took part in the testing, two of

whom had already taken part in the feasibility testing. The

group included two patient representatives and one neurologist

working at a university hospital. For more information on

participants’ characteristics see Table 1.

Asked to judge the overall quality of the programme, PwMS

provided a mean rating of 1.57, and experts of 1.67 (1 = very

good – 6 = unsatisfactory). The majority of PwMS (n = 6)

stated that they would recommend the programme to people

with early MS immediately after diagnosis or up to 4 years

after diagnosis since most questions arise at the beginning of

the disease. Only one participant recommended the programme

to PwMS at later stages. One expert each stated that he or she

would recommend the programme to people with early MS, to

PwMS 1 to 4 years after diagnosis or to PwMS 5 to 9 years

after diagnosis.

Overall, the pilot testing confirmed the feasibility of the

programme and indicated good acceptance in both groups.

Although a few PwMS still requested more information on

alternative and complementary treatment options, the majority

reported having gained important new information and feeling

happy to have had the opportunity to access evidence-based

FIGURE 7

Evaluation questions - feasibility testing.
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patient information in an interactive and easily accessible way.

Concerning the usability of the web conferencing tool, the

three PwMS who took part in the web conference reported

challenges with login and set-up of the programme. After having

participated in the web conference, all three participants were

invited to register for the online chat room on the platform MS

Connect. However, as no exchange occurred via the chat during

the pilot testing, the usefulness and usability of the platform

could not be fully evaluated.

Among the group of experts, the need for revision again

focused on a stronger emphasis on the communication between

the physician and the patient as well as the neurologists’ role in

relapse treatment decision-making. One expert mentioned the

complexity of the decision aid and commented that the amount

of content could cause problems for people with concentration

difficulties and fatigue and suggested summarising key points.

The two experts who tested the programme for the second

time confirmed a relevant improvement of the programme. The

detailed results of the pilot testing are presented in Figure 8.

Examples of quotes on the individual items are provided

(Supplementary material 2).

Revisions

Based on the feedback, a final revision was performed,

resulting in the following minor modifications of the EBPI

programme: (1) Parts of the text were shortened, especially in

the third module. Some text passages were replaced by bullet

points. (2) In several parts of the texts, more attention was

paid to neurologists’ roles in relapse treatment decision-making

and the consultation. (3) Typographical and spelling errors

were corrected.

Discussion

This paper outlines the development, feasibility testing

and piloting of an interactive web-based complex intervention

on relapse management for PwMS, following the MRC

guidance (27). The results of the feasibility and pilot testing

indicate feasibility, user-friendliness and practicability of the

programme. An improvement of the programme could be

achieved through revisions after feasibility testing. Based on

the feedback, we included more PwMS with shorter disease

duration in the pilot testing, confirming the feasibility of the

programme. The quantitative and qualitative results collected,

support our expectations and indicate that the programme is

well-accepted by PwMS and experts, including neurologists,

patient representatives, and nurses.

Our feasibility and pilot study add to the literature on patient

empowerment in relapse-treatment decision-making. Trials

show favourable results for telerehabilitation interventions

as an alternative method of service delivery for PwMS

concerning short-term physical ability and symptoms such

as fatigue. However, there is limited evidence to verify what

type of intervention is effective (50). Furthermore, only

a few studies have investigated decision support tools for

PwMS. For example, Kasper et al. showed that providing

PwMS with a decision aid on MS immunotherapy led to

intensified processing of the information but did not affect

the patients’ roles in the physician-patient encounter nor the

immunotherapy choices made (51). In another study, a 4-h EBPI

programme on MS diagnosis, prognosis and immunotherapy

was tested with patients with early MS (52). The intervention

significantly increased informed choice and risk knowledge

FIGURE 8

Evaluation questions – pilot testing.
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and showed trends towards an increased autonomy preference

after the intervention. Concerning the acceptability of web-

based decision support tools in PwMS, Rahn et al. (53)

tested the feasibility of a decision coaching programme on

immunotreatment with PwMS, including coaching sessions and

access to an online information platform. In line with our

findings, the study shows promising results concerning the

acceptability and feasibility of the programme and indicates

increased informed choices.

Regarding the EBPI programme used for our intervention,

Pöttgen et al. tested an interactive online fatigue management

programme with PwMS with self-reported fatigue (37). Similar

to our EBPI programme, the intervention was based on

the artificial intelligence software broca
R©

and resulted in a

significant decrease in fatigue.

It was not possible to address the wishes of many PwMS

to provide more information on alternative and complementary

treatment options in our programme. Although there seems to

be a great need, there is hardly any evidence regarding such

treatments in the context of relapse management. Thus, the

EBPI programme includes an explanation of why these possible

treatment options are not equivalent options and thus cannot yet

be addressed in an evidence-based tool for PwMS. Furthermore,

the experts’ wish to emphasise the neurologists’ role in relapse

treatment decision-making could only partially be addressed,

as this would contradict the programme’s underlying principle

of patient empowerment and autonomous relapse treatment

decision-making. However, due to the experts’ feedback it was

pointed out in several parts of the text, that in case of severe

symptoms consultation with the neurologist should take place.

This project demonstrates the benefits of the mixed methods

data collection and analysis and the iterative user feedback

process in the development of the intervention. The design

allows generating insights and an in-depth understanding of

the context, impact on different target groups and behavioral

barriers to implementing a complex health intervention. A

further strength of this study is the systematic, theory-based

development process, feasibility testing and piloting of the

intervention, involving relevant target groups from different

fields of expertise.

Despite these strengths, our study also has some limitations.

Due to limited resources and ensuring quick feedback to the

platform developers, we clustered the feedback rather than

using a systematic, formal analytic approach conducted by

independent researchers. However, all results were discussed in

team meetings, where different researchers’ perspectives were

negotiated until reaching a consensus. Furthermore, the study

sample was rather small, so that the results cannot easily

be generalized. Nevertheless, the sample size was appropriate

for the study design and the development of the underlying

intervention as this study does not aim to assess clinical impact

of the programme. Even though we tried to sample according

to educational background, most PwMS who participated in

the feasibility and pilot testing had a high level of education.

Therefore, we cannot be certain whether PwMS with lower

levels of education are also adequately addressed by the

intervention. However, we simplified the texts and adapted them

to the reading level of secondary school students to make the

intervention more understandable for these groups. In addition,

the interactive nature of the programme enables the possibility

of obtaining in-depth information if needed. Concerning the

pilot testing of the online chat room on the platform MS

Connect, the usefulness and usability of the platform could not

be fully evaluated. Three participants registered for the online

chat room, however, no exchange occurred via the chat during

the pilot testing.

The programme development, feasibility and pilot testing

described in this paper are part of the POWER@MS2 project,

which focuses on the development and evaluation of the

intervention programme ABouts (25). The intervention builds

on the large body of literature supporting patient empowerment

and the use of patient-decision aids aiming to increase informed

decision-making and improve collaborative communication

between physician and patient (1, 18, 32). The patient education

programme on MS relapse management, which constitutes the

basis for the underlying intervention, was very successful locally

and led to more autonomous decision making in PwMS but

could not yet be implemented in practice. In accordance with the

recently revised German guideline on MS management, which

is in line with international guidelines, and recommends shared

decision-making and oral corticosteroid relapse treatment,

ABouts has the potential to add to a substantial change

in relapse management for PwMS in Germany (7). It is

expected that the programme will have a positive impact on

patients’ relapse management and strengthen their autonomy

and participation. However, our results show that more

research focusing on alternative and complementary treatment

options, such as rehabilitation, sports or physiotherapy, are

needed for a more comprehensive patient information in MS

relapse management.

Conclusion

We developed a web-based programme on relapse

management that is feasible in terms of PwMS’ and experts’

acceptance of the programme and its applicability in relapse

treatment decision-making. The innovative approach may

be a low-barrier and cost-effective option to support patients

and physicians and facilitate the decision-making process.

The intervention is currently evaluated in an RCT with

an accompanying cost and process evaluation. If the RCT

demonstrates a benefit of the intervention, the intervention

could be made accessible to all PwMS in Germany and similar

platforms could be developed with focus on, for example,
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rheumatic diseases or chronic infectious diseases. Furthermore,

the intervention could be adapted by other countries.
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