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ABSTRACT
Objectives  To collaboratively develop a music-supported 
video-based exercise programme for people with multiple 
sclerosis (pwMS) with mild to severe disability.
Design and setting  We performed this participatory 
mixed methods study from 15 March 2022 to 22 July 
2023 at two Austrian multiple sclerosis (MS) centres.
Participants  This research included 67 pwMS, of whom 
18 pwMS (including two patient representatives and five 
MS support group leaders/members) and an additional 
three family members served as stakeholders. Six 
neurologists and six physiotherapists, each with >5 years 
of experience in treating pwMS were interviewed.
Intervention  Stakeholders actively participated as 
members of study advisory, project steering and research 
groups. Researcher-supported peer-to-peer focus groups 
and individual interviews, conducted in three stages, 
gathered information on musical preferences and exercise 
needs. We co-developed, co-evaluated and co-adapted 
the music-supported exercise programme with the 
stakeholders. Involvement levels were measured using the 
Participation Check and Patient Public Involvement (PPI) 
Assessment Survey, self-efficacy with the Unidimensional 
Self-Efficacy Scale for Multiple Sclerosis and emotional 
states with the Self-Assessment Manikin.
Results  We identified four themes through reflexive 
thematic analysis: (1) engagement; (2) ease; (3) autonomy; 
(4) musical meaning. Integration of qualitative and 
quantitative components highlighted the success of PPI 
activities: (a) 148 co-created, free videos are publicly 
available; (b) four videos provide expert interviews with 
general information, while 144 offer music-supported 
exercises tailored to pwMS with mild to severe disability; 
(c) patients found the videos relevant, feasible and usable 
in interviews and focus groups; (d) ‘easy’ category 
exercises (seated or lying) are suitable for severely 
affected pwMS; (e) stakeholders felt included, respected 
and heard, as shown by quantitative PPI assessments.
Conclusions  Stakeholders were essential in identifying 
key aspects, preferences and constraints early on. Their 
feedback on music and exercise shaped the project. This 
study transformed our approach to exercise for pwMS. 

Future studies are required to evaluate the programme’s 
efficacy.
Trial registration number  DRKS00027979.

INTRODUCTION
Multiple sclerosis (MS) is a chronic disease of 
the central nervous system characterised by 
inflammation, demyelination and secondary 
neurodegeneration.1 MS is the leading cause 
of non-traumatic disability in young adults,2 3 
impacting physical, cognitive and emotional 
functioning, as well as the ability to engage 
in daily activities, overall quality of life 
(QoL) and employment.4 Growing evidence 
suggests that exercise serves as a beneficial 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This participatory mixed methods study actively in-
volved people with multiple sclerosis (pwMS) in the 
collaborative development of a music-supported ex-
ercise programme.

	⇒ Purposeful and word of mouth sampling ensured 
the involvement and participation of a diverse and 
representative group of pwMS ranging from mild to 
severe disability.

	⇒ Early and continuous involvement of pwMS, includ-
ing multiple sclerosis support group leaders/mem-
bers and patient representatives, and their family 
members as stakeholders, enhances the relevance 
and trustworthiness of our findings.

	⇒ Although the programme includes a wide range of 
exercises, it is not comprehensive and could be ex-
panded in future work, with additional options for 
individualised music selection.

	⇒ Due to the limited timeframe of this externally fund-
ed study, it has not yet been possible to assess the 
safety, feasibility and effectiveness of the co-created 
music-supported exercise programme, representing 
a study limitation.
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rehabilitation strategy for people with MS (pwMS).5 
Through systematic reviews and meta-analyses, it has been 
concluded that exercise can improve physical fitness and 
walking ability,6 7 balance,8 cognition,9 fatigue and QoL 
in pwMS.10 11 Despite the overall benefits that exercise 
can offer, a majority of people with disabilities, including 
pwMS, are not sufficiently physically active.12 Significant 
external barriers include bodily limitations, challenges 
accessing services and limited transportation options.13 
Fatigue and a linked lack of motivation are significant 
internal factors hindering exercise in pwMS.14 Conse-
quently, ensuring exercise interventions are enjoyable is a 
crucial aspect to promote long-term adherence.15 Incor-
porating music into exercise programmes may enhance 
exercise enjoyment and effectiveness.16 In pwMS, music-
assisted training has shown promising results in improving 
fatigue, walking ability,17–19 balance, reducing falls19 and 
enhancing overall QoL.18 Dancing, for instance, has 
shown promise in improving physical functions in various 
conditions like Parkinson’s disease (PD),20 stroke21 and 
MS.22 Research has demonstrated the effectiveness of 
a 12-week movement-to-music programme for pwMS, 
which focused on improving strength, cardiorespiratory 
endurance and balance.23 While the expert-designed 
intervention addressed relevant aspects, it did not target 
pwMS with severe disability.

Comprehensive guidance on intervention development 
recommends starting by identifying the problem, gath-
ering evidence and theory, understanding the problem, 
determining needs, evaluating the context and consid-
ering stakeholder perspectives. The process should then 
be modelled and the intervention designed.24 25 Employing 
qualitative methods, leveraging existing evidence and 
theories, understanding the context, focusing on future 
real-world implementation and incorporating stake-
holder input throughout the design and refinement 
process26 increases the likelihood of creating effective, 
well-adopted and context-suitable interventions.24 This 
patient and public involvement (PPI) approach empha-
sises collaboration and co-production, with patients and 
researchers working together as equal partners.27 28

So far, a co-produced music-supported exercise 
programme for pwMS is missing. Therefore, this study 
aimed to (1) collaboratively develop, evaluate and refine 
a music-supported exercise programme for pwMS and 
(2) evaluate stakeholders’ level of involvement in collab-
oratively designing, assessing and modifying a music-
supported exercise programme for pwMS with varying 
levels of disability.

METHODS
Design and setting
For this participatory study, an embedded mixed methods 
design was used, featuring a primary qualitative compo-
nent within a constructivist research paradigm, focused 
on reflexive thematic analysis.29 Research team members 
and stakeholders conducted 12 semi-structured focus 

groups and 38 individual interviews, 14 of which were 
peer-to-peer (figure  1). In peer-to-peer focus groups, 
stakeholders conducted interviews while participants 
with MS contributed to the discussions, with a researcher 
always moderating. Six neurologists and six physiother-
apists (healthcare professionals), each with >5 years 
of experience in treating pwMS were also interviewed. 
The research team comprised both female and male 
neurologists and physiotherapists with PhD, MD or MSc 
degrees, all of whom received training in qualitative and 
mixed methods research. A music-supported exercise 
programme was co-created using an iterative process, 
guided by relevant systematic reviews30 31 and MS reha-
bilitation guidelines.32 The music selection for the inter-
vention adhered to the British Association of Sport and 
Exercise Sciences guidelines,33 incorporating both theo-
retical and practical insights from pertinent publications 
in the field.34–36 The quantitative component was used to 
evaluate stakeholders’ level of involvement, self-efficacy 
and emotional states. The study was carried out from 
15 March 2022 to 22 July 2023 at the Departments of 
Neurology, Clinic for Rehabilitation Muenster (RZM) 
and Medical University of Vienna (MUW), Austria. The 
trial registration number is DRKS00027979.

Public and patient involvement
The study followed a partnership-focused approach using 
the framework of good practice for public involvement 
in research (INVOLVE: promoting public involvement 
in National Health Service, public health, and social 
care research).37 38 Essential values in public involvement 
include mutual respect, support, transparency, respon-
siveness, equitable opportunity and accountability.38 The 
research team comprised stakeholders and experienced 
healthcare professionals from the neurology departments 
of two medical centres. PwMS, including MS support 
group leaders/members and patient representatives, 
and their family members actively participated as stake-
holders in study steering and advisory boards (online 
supplemental figure 1). The stakeholder team included 
musicians, physiotherapists and music therapists. These 
context factors were chosen to facilitate the PPI process. 
Methods employed included co-creation workshops, 

Figure 1  Overview of study activities. MS, multiple 
sclerosis; pwMS, people with multiple sclerosis.
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interviews, exercise programme co-development and 
co-evaluation, data co-analysis, co-video production and 
co-dissemination (online supplemental table 1). Building 
trust and facilitating knowledge sharing was central to 
the study, achieved by connecting all participants. Stake-
holders were compensated through a PPI funding scheme 
with financial reimbursement or equivalent vouchers.39 
Stakeholders shared study results, social media content 
and patient magazine articles with participants and the 
public and contributed to a youth culture radio station 
report to ensure findings aligned with their priorities, 
experiences and preferences.

Study population
The study was advertised via flyers in social media and 
homepage posts. Purposeful sampling was used to select 
the stakeholders, and word of mouth was employed for 
recruiting participants. PwMS treated at the study centres 
were screened by neurologists regarding their eligibility 
for study participation. To obtain diverse and in-depth 
insights into experiences, needs, perceptions and prefer-
ences, we included 67 pwMS and three family members 
in the study, increasing the initial sample size from 58 to 
ensure data saturation. Among the 67 participants, 18 
pwMS and an additional three family members served 
as stakeholders. Of the 18 pwMS stakeholders, two were 
patient representatives and five were leaders (two) or 
members (three) of MS support groups.

Men and women diagnosed with MS according to 
the 2017 revised McDonald criteria,40 aged ≥18 years, 
with any MS disease course (relapsing-remitting MS, 
primary progressive MS, secondary progressive MS41), 
intact cognition assessed by a neurological examination 
and combined oral and written symbol digit modalities 
test (SDMT)42 z-scores > −1.543 and German speaking 
were included. PwMS with comorbidities (such as malig-
nancies, other neurological disorders like dementia or 
epilepsy or psychiatric disorders such as depression or 
bipolar disorder), or any other impairment or condi-
tion that, in the investigators’ judgement, would prevent 
meaningful participation in the study (eg, cardiovascular 
impairment classified as New York Heart Association III 
and IV, or within the 3-month phase after MS relapse), 
were excluded. Additionally, 12 healthcare professionals, 
each with over 5 years of experience in treating pwMS, 
were individually interviewed about the primary require-
ments of exercise programmes for pwMS.

Co-creation process and data collection
Demographic and disease-specific data were collected 
from pwMS either directly or extracted from recent 
medical records at the study centres. The data included 
age, sex, years of education, cognitive function (SDMT),42 
MS phenotype, disease duration and level of disability 
assessed through the Expanded Disability Status Scale44 
scores categorised as 0–3.5 (mild), 4.0–6.0 (moderate) 
and 6.5–8.0 (severe)45). For family members, data 

collected included age, sex, years of education and their 
relationship to the pwMS.

The co-design process involved 38 semi-structured 
individual interviews, 14 of which were peer-to-peer and 
researcher-supported. Nineteen participants were inter-
viewed both individually and in focus groups on two 
occasions, and 13 were interviewed on three occasions 
to ensure knowledge transfer and obtain repeated feed-
back during the intervention development stages. Expe-
rienced members guiding newer ones, while feedback 
was gathered from both original and new participants 
to enhance the co-design process and encourage diverse 
perspectives. Furthermore, 12 focus group sessions 
were carried out in various formats—such as in-person, 
online and hybrid—based on the preferences of pwMS, 
with group sizes ranging from three to five people (one 
group of three, two groups of four and nine groups of 
five). Severely affected pwMS were offered home visits. 
The interviews served as the basis for developing (stage 1) 
and evaluating the music-supported exercise programme 
(stage 2) and videos (stage 3) (see online supplemental 
tables 2-4 for interview guides). Discussions explored 
patients’ lived experiences, needs, preferences and 
barriers to exercising.46 Stage 1 collected data on music 
and exercise preferences to co-create the intervention. 
In stage 2, the programme was presented, discussed and 
adapted as needed. In stage 3, the completed videos were 
evaluated. Focus groups and individual interviews lasted 
90–120 min. Interview duration with healthcare profes-
sionals ranged between 30 and 60 min. All interviews 
were audio-recorded, and field notes were taken. Online 
supplemental table 5 provides detailed information on 
the stakeholders and participants at centres RZM and 
MUW during visits 1–8, focus groups and interviews.

Integrating the qualitative and quantitative compo-
nents, the predetermined success criteria for PPI activities 
were evaluated as follows: (a) co-created music-supported 
exercise videos, (b) videos containing general informa-
tion and exercise instructions in appropriate language, 
(c) patient ratings of the videos as relevant, feasible and 
usable, (d) predefined exercises being performable by 
severely affected people with MS and (e) stakeholders 
feeling included, respected and listened to.47

Quantitative data were gathered at the end of each 
visit in the clinic using paper questionnaires. For online 
stakeholders, the survey was emailed or mailed to them 
for return by mail. Levels of involvement were assessed 
throughout the project using the German-language 
Participation Check (PC) to identify and address potential 
barriers. The PC evaluated participants’ comfort with the 
event, implementation quality and satisfaction with the 
takeaways, rated on a scale from 1 (‘not at all satisfied’) 
to 5 (‘very satisfied’).48 Additionally, the involvement of 
pwMS at the final co-creation meeting was assessed using 
the PPI Assessment Survey (PAS).49 The nine-item PAS 
is a validated, co-designed and user-friendly question-
naire designed to help researchers minimise or avoid 
risks during the PPI process. On a scale from 0 (‘very 
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dissatisfied’) to 10 (‘very satisfied’), the PAS assesses 
informational, procedural and quality value categories, 
providing an overall satisfaction score.49 A preformatted 
Excel file with embedded analysis formulas is available for 
use with the PAS. Responses for each question are flagged 
as ‘immediate attention required’ (0–3), ‘some attention 
required’ (4–6) or ‘no attention required’ (7–10). If 
the Global Assessment Score is within the mean±2 SDs 
(as determined in the PAS pilot), a ‘PASS’ flag is gener-
ated; otherwise, a ‘FAIL’ flag is issued, indicating the data 
should be interpreted with caution.49

MS-related self-efficacy was assessed using the validated 
German version50 of the Unidimensional Self-Efficacy 
Scale for Multiple Sclerosis (USE-MS).51 The self-report 
USE-MS has demonstrated reliability and validity for 
assessing self-efficacy in pwMS.51 52 Scoring involves 
summing all 12 items, with items 5, 7–9 and 11 being 
reverse scored. The USE-MS uses a 4-point Likert scale 
(0=strongly disagree to 3=strongly agree), where a higher 
total score indicates stronger self-efficacy.

Emotional states of pleasure, arousal and dominance 
were assessed using the pictorial Self-Assessment Manikin 
(SAM).53 54 This tool features graphic characters arranged 
horizontally on a 9-point scale, with pleasure represented 
by figures from frowning to smiling, arousal depicted 
from sleepy to wide awake (with an incremental explo-
sion at the centre) and dominance ranging from a very 
small character to a very large one.53 Due to its concise 
format, SAM effectively captures emotional responses 
across various elicitation methods and has been widely 
used in numerous studies.55

Data analysis
Focus groups and interviews were audio-recorded, tran-
scribed according to content-semantic transcription 
system by Dresing and Pehl56 (BF, SM, NL, IH, FF). To 
ensure objectivity and analytical integrity, interview data 
from each study site were independently analysed by 
researchers who were not involved in the interviews. For 
example, interviews conducted by BF were analysed by IH 
and SM and the final analysis was independently checked 
by another researcher (BS). Data analysis used MAXQDA 
(2022) and f4 (Dresing & Pehl, Germany) qualitative 
analysis software, employing inductive reflexive thematic 
analysis.57 German language quotes were translated into 
English by the researchers and the translation checked 
and refined by a bilingual English native speaker. The 
dataset underwent iterative review by six stakeholders 
and six researchers, employing a mixed coding approach 
for attributes based on the research questions. Codes 
were refined iteratively, ensuring coherence and distinc-
tiveness, following principles outlined by Braun and 
Clarke.57–59 Themes were created and reorganised iter-
atively based on Patton’s internal homogeneity and 
external heterogeneity criteria.60 Initial coding frame-
work was discussed by the research team, leading to iden-
tification, refinement and naming of themes, described 
with quotes in the final analysis.

The statistical data analysis was conducted using IBM 
SPSS software, V.28.0 (IBM, Armonk, New York, USA). 
Descriptive statistics were employed as appropriate, with 
continuous data subject to normal distribution assess-
ment through the Shapiro-Wilk test. Absolute and relative 
frequencies were used for count and nominal data, while 
normally distributed continuous data were presented as 
the mean (SD). Continuous data that did not conform 
to a normal distribution and ordinal survey data were 
presented as the median (minimum–maximum).

Reporting
Reporting of this participatory mixed methods study 
adheres to the Good Reporting of A Mixed Methods 
Study checklist61 (online supplemental file 1), the Consol-
idated criteria for Reporting Qualitative research62 for 
the primary qualitative component (online supplemental 
file 2) and the Guidance for Reporting Involvement of 
Patients and the Public63 (online supplemental file 3).

RESULTS
A total of 18 stakeholders with MS, three family members 
of pwMS and 49 pwMS were included. All stakeholders 
and participants completed the study. Baseline data are 
presented in table 1.

Table  2 presents the stakeholders and participants 
in visits 1–8, focus groups and interviews, along with a 
summary of the findings.

The following four themes were identified through 
thematic analysis, each accompanied by subthemes: 
(1) engagement; (2) ease; (3) autonomy; (4) musical 
meaning. See figure  2 for a thematic map, table  3 and 
online supplemental tables 6 and 7 for a coding tree 
and unifying themes, subthemes and additional example 
quotes, respectively.

Theme 1: engagement
Enhancing emotional well-being and resilience
Participants emphasised the exercise programme’s role in 
enhancing physical ability and emotional well-being. The 
positive impacts of regular exercise on mental health—
such as stress reduction, improved mood and enhanced 
cognitive function—were also highlighted. They agreed 
that a co-designed, music-supported exercise programme 
should ensure enjoyment and contribute to long-term 
commitment and adherence. Gamification elements 
were seen as effective in increasing appeal and promoting 
long-term commitment to physical activity. Participants 
viewed the motivational speech as vital for inspiring 
pwMS, given the disease’s progressive nature. Achieving 
physical activity goals, regardless of difficulty, fosters a 
sense of accomplishment that boosts self-confidence and 
motivation for continued engagement.

Desired exercise types
Participants emphasised the need to tailor exercises to 
address the specific challenges associated with MS. They 
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valued group-based exercise for the social interactions, 
consistency, shared learning and enjoyment it provides. 
Participants expressed a desire for activities that develop 
coordination, balance, strength, endurance, fine motor 
skills, flexibility, breathing, mobility and dance. They also 
requested sensory perception training and guidance for 
resuming exercise after a relapse. Furthermore, partici-
pants highlighted the importance of practical exercises 
that relate to daily life, such as those mimicking house-
hold tasks like vacuuming and cooking.

Preferred exercise programme design
Participants noted that a successful exercise programme 
requires clear communication and gradual progression to 
maintain motivation while preventing fatigue and injury. 
They appreciated consistent routines with challenges 
appropriate for various performance levels, emphasising 
the need for adaptability to individual needs and goals. 
The inclusion of different difficulty levels and progression 
encouraged their engagement, allowing them to adjust for 
changes in physical abilities. Participants valued a simple 
structure with brief explanations that facilitated easy 
implementation into daily routines, along with exercises 
designed to improve adherence. Clear, effective instruc-
tions, communication and guidance were also preferred 
by participants to enhance engagement and motivation. 

Participants stressed the importance of proper execu-
tion and preventive guidance, appreciating the ability to 
select exercises that matched their capabilities. Knowing 
the difficulty of exercises in advance and receiving initial 
information on duration helped them manage their time 
and energy efficiently, while short instructional videos 
facilitated understanding and execution.

Expert-led and personalised evaluation and exercises
Participants preferred exercise video presenters who 
are friendly and positive, as this fosters a supportive and 
motivating environment. They value expert guidance 
from specialists, such as neurologists and physiothera-
pists, for precise recommendations. Real-time interaction 
and personalised feedback from physiotherapists during 
sessions are also desired to enhance engagement. Partic-
ipants emphasised the importance of presenters with 
expert knowledge for accurate demonstrations. Some 
suggested that presenters with MS could offer relatable 
guidance and inspiration, fostering a sense of community.

Theme 3: autonomy
Exercise environment and regimen parameters
Participants emphasised the importance of accessible 
exercise spaces, highlighting good lighting, uncluttered 
areas and supportive furnishings. They stressed the need 

Table 1  Participants’ baseline characteristics

Characteristics* Stakeholders with MS (n=18) Family members (n=3)* Participants with MS (n=49) All (n=70)

Age† 47.6 (12.3) 39.9 (9.6) 51.0 (14.0) 49.6 (13.5)

Sex‡

 � Female 15 (83.3) 3 (100.0) 41 (83.7) 59 (84.3)

 � Male 3 (16.7) 0 (0.0) 8 (16.3) 11 (15.7)

 � Years of education† 14.4 (3.1) 16.3 (5.5) 13.0 (2.8) 13.5 (3.1)

 � SDMT raw score† 52.2 (16.6) N/A 49.6 (7.8) 50 (9.0)

 � SDMT z-score† −0.32 (0.9) N/A −0.31 (0.8) −0.31 (0.8)

 � EDSS score§ 3.0 (0.0–7.0) N/A 4.0 (0.0–8.0) 4.0 (0–8.0)

 � Mild disability‡ 11 (61.1) N/A 21 (42.9) 32 (47.8)

 � Moderate disability‡ 6 (33.3) N/A 16 (32.7) 22 (32.8)

 � Severe disability‡ 1 (5.6) N/A 12 (24.5) 13 (19.4)

 � Disease duration 17.1 (9.9) N/A 19.5 (12.2) 18.8 (11.6)

Multiple sclerosis phenotype‡

 � RRMS 11 (61.1) N/A 23 (46.9) 34 (50.7)

 � PPMS 1 (5.6) N/A 8 (16.3) 9 (13.4)

 � SPMS 6 (33.3) N/A 18 (36.7) 24 (35.8)

Demographic data refer to stakeholders with MS, family members and participants with MS (total n=70), while disease-related and 
Symbol Digit Modalities Test data refer only to stakeholders and participants with MS (n=67).
Higher EDSS scores reflect more severe disability caused by MS. Scores ranging from 0 to 3.5 represent mild disability, 4.0–6.0 indicate 
moderate disability and 6.5–8.0 signify severe disability.45

*Relationship with a person with MS: sister (n=2), mother (n=1).
†Data are mean (SD).
‡Number (%) of participants.
§Median (minimum–maximum).
EDSS, Expanded Disability Status Scale; N/A, not applicable; PPMS, primary progressive multiple sclerosis; RRMS, relapsing-remitting 
multiple sclerosis; SDMT, symbol digit modalities test; SPMS, secondary progressive multiple sclerosis.
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for readily available equipment and using common 
objects like water bottles instead of traditional dumb-
bells to enhance practicality. Participants preferred a 
comfortable home environment with a neutral back-
ground to maintain focus during sessions. They discussed 

the significance of visual design elements, such as subti-
tles, close-up movements and consistent camera angles, 
to improve accessibility. To determine the length of the 
planned programme, participants were asked about 
their current exercise intensity and frequency. Reported 

Table 2  Stakeholders and participants in visits 1–8, FGs and interviews

Event and purpose Participant info Findings

Visit 1: kick-off meeting Stakeholders 	► Interest in receiving layperson-friendly information about the study processes.
	► Stakeholders wished to make their voices heard.
	► Networking with new contacts and additional information on project design

Visit 2: co-creation workshop 
1—qualitative research 
methods

Stakeholders 	► Information regarding the technical requirements should be gathered.
	► Data should be collected about the duration and timing of training sessions.
	► More details on the assigned roles were requested by the stakeholders.

Visit 3: co-creation workshop 
2—data collection and 
analysis

Stakeholders 	► Engagement in learning about thematic analysis in qualitative research.
	► Stakeholders reported feeling highly involved.
	► Researchers learnt adopting their language to the needs of pwMS.

FG and interviews stage 1
Gather insights for developing 
a music-supported exercise 
programme for pwMS

Peer-to-peer 
interviews
RZM: 3 FG, 10 
interviews
MUW: 2 FG, 9 
interviews

	► The programme should include exercises specifically for wheelchair users.
	► Music enhances pwMS’ motivation to engage in home exercise programmes.
	► Music was suggested both as a rhythm provider and for background
	► Five exercise categories with three levels of difficulty in various positions: balance 
and coordination, strength and endurance, fine motor skills, flexibility, relaxation and 
breathing and dance including mobility.

Visit 4: co-creation workshop 
3—exercise development

Stakeholders 	► A broad range of motor activities was suggested to address mild to severe disability 
levels due to MS.

	► Stakeholders expressed strong satisfaction with the project.

Visit 5: music co-selection 
meeting

Stakeholders 	► PwMS suggested including various rhythmic options with both slower and faster 
alternatives.

FG and interviews stage 2
Evaluate and refine music-
supported video samples 
based on feedback from 
co-workshops and initial 
interviews

Peer-to-peer 
interviews
RZM: 3 FG, 6 
interviews
MUW: 2 FG, 4 
interviews

	► PwMS expressed a wish to exercise at home guided by exercise and dance-exercise 
videos, presented in a non-clinical environment.

	► Safety instructions and other key aspects should be integrated in the programme.
	► Everyday objects were preferred over conventional therapy material or devices, for 
example, water bottles instead of dumbbells.

Visit 6: co-creation workshop 
4—findings co-dissemination 
(article and poster co-writing/
co-presentation, radio station 
co-report)

Stakeholders 	► Two articles* for patient magazines and one for social media† were co-written.
	► Two posters were co-created and co-presented at conferences‡.
	► Stakeholders engaged in presenting results and exchanged views with attendees at 
conferences‡.

	► Stakeholders were involved in the preparation of a youth culture radio station report§.

Visit 7: final video recording Stakeholders 	► Stakeholders served in the capacity of interviewers for both the informational videos and 
the dance component of the exercise programme.

	► Stakeholders rated the experience both enjoyable and rewarding.

FGs and interviews stage 3
Gather general feedback on 
initial exercise videos to refine 
them for final recording

Peer-to-peer 
interviews
RZM: 1 FG, 6 
interviews
MUW: 1 FG, 3 
interview

	► Accessibility of the videos could be improved for pwMS with visual or hearing 
impairments.

	► Family members supported the process and provided feedback to the researchers.
	► Stakeholders had a significant impact on the outcomes of this project.
	► Stakeholders reported feeling highly involved.

Visit 8: closing event Stakeholders 	► The music supported video programme was presented as part of World MS Day in Tirol 
and at a separately organised event in Vienna.

	► Co-dissemination and co-presenting the results allowed the stakeholders for meaningful 
exchanges with their community.

Visit 1: hybrid meeting (online and in-person) at both study sites, with direct presentation; vsit 2–visit 7: combination of lectures and group 
discussions; visit 8: in-person closing event, free of charge and open to the public, including refreshments and lectures on MS-related topics, co-
organised with MS support groups in Tyrol, Austria, and Caritas Socialis MS Day Care Centre; assessments in visit 1–visit 7: participation check 
including Semantic Differential, Unidimensional Self-Efficacy Scale for Multiple Sclerosis, Self-Assessment Manikin, with the Patient and Public 
Involvement Assessment Survey being conducted only at visit 8.
*Two articles in the patient magazine by the Austrian MS Society, Neue Horizonte.
†Contribution to the World MS Day 2023 via the homepage of the European Multiple Sclerosis Platform.
‡OIS-ZAM meeting in Linz (Austria) and Vienna (Austria), organised by the Ludwig Boltzmann Gesellschaft, Open Innovation in Science Centre.
§Report by a youth culture radio station of the Austrian Broadcasting Corporation with interviews of the research team.
FG, focus groups; MS, multiple sclerosis; MUW, Medical University of Vienna; pwMS, people with multiple sclerosis; RZM, Clinic for Rehabilitation 
Muenster.
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session durations varied widely, ranging from 10 to 60 min, 
depending on individual endurance and health status. 
Participants suggested a programme of around 1–5 hours 
per week, tailored to the effectiveness and endurance of 
pwMS. They also noted the need for a balance between 
exercise intensity and necessary recovery time to optimise 
results. Additionally, participants advocated for incor-
porating visual timers and clear instructions to facilitate 
effective time management based on individual physical 
capabilities.

Adressing diverse symptoms and needs in pwMS
Participants emphasised the need for an inclusive and 
adaptable exercise programme that accommodates the 
diverse needs of pwMS, including those with significant 
mobility limitations such as wheelchair users. They high-
lighted the importance of consulting neurologists and 
specialised physiotherapists for specific needs, such as 
pelvic floor exercises, to ensure exercises are effective. 
They stressed the importance of support for individuals 
who may need assistance with starting positions, reaching 
objects and engaging with exercise videos. Additionally, 
participants suggested accounting for specific symptoms 
like heat sensitivity and fatigue, advocating for fatigue 
management techniques such as fatigue diaries and 
activity planning to help maintain energy levels during 
exercise. Addressing additional symptoms, such as incon-
tinence and eye movement disorders, was perceived as 
crucial for effective exercise planning and implementa-
tion. Participants also underscored the significance of 
monitoring individual responses to exercise, allowing for 
adjustments based on symptoms like fatigue, dizziness or 
pain.

Theme 3: autonomy
Utilisation and accessibility of technology and digital resources for 
exercise
Participants emphasised the necessity of universally 
accessible exercise programmes to reach a diverse MS 
community effectively. The programme should integrate 
technical solutions, effective visual design, subtitles and 
clear communication to enhance accessibility for pwMS. 
They highlighted the importance of accessing exercise 
videos on various devices—such as TV, laptop, tablet 
and phone—to integrate physical activity into their daily 
routines seamlessly. Digital resources, including apps and 
online videos, play a vital role in personalising exercise 
programmes for pwMS. They noted that integrating apps 
into physiotherapy facilitates the creation of tailored 
plans based on individual health status and progress. 
Many valued fitness apps that offer clear structure, search 
functions and the flexibility to exercise in various loca-
tions. However, they expressed a strong preference for 
a mobile application specifically designed for pwMS, 
citing its potential as a personalised and convenient tool 
for engaging with tailored exercise programmes. Partici-
pants also appreciated YouTube as an accessible platform 
for exercise programmes, allowing pwMS to engage with 
content from home. While YouTube is a valuable resource 
for discovering exercises, some were concerned that 
certain content may not meet their specific needs.

Ensuring safety in exercise
Health professionals recommended regular health assess-
ments, such as cardiovascular screenings before starting 
exercise, to confirm the medical suitability of workout 
routines. Participants stressed that safety is crucial, high-
lighting the need for exercise videos to provide clear 
instructions to ensure safe practices, including risk artic-
ulation and demonstrations with assistive devices such 
as wheelchairs or walking aids. They also underscored 
the importance of safe, obstacle-free environments with 
secure support options. Practical safety tips included 
using stable furniture for balance or wearing appropriate 
footwear.

Empowering personal choice and self-directed participation in 
exercise
Participants emphasised the importance of autonomy in 
their exercise routines, with maintaining or regaining 
workability as a key motivator for engaging in music-based 
exercise. Exercising in a safe environment while pushing 
beyond their comfort zone helped them maintain inde-
pendence. Participants stressed that understanding safety 
risks and taking personal responsibility for recognising 
limits are crucial for preventing falls and ensuring safety. 
They valued instructional videos that reinforced these 
principles, considering them essential for promoting 
safe, effective exercising and supporting independence 
and self-efficacy. They preferred to exercise at their own 
pace, with personal music choices enhancing their sense 
of control and autonomy.

Figure 2  Thematic map. Engagement serves as the central 
theme, closely linked with musical meaning, autonomy 
and ease. Within the broader context of condition-specific 
challenges, ease and autonomy themes are intertwined. 
Strong relationships among themes are represented by 
solid lines, moderate connections by dashed lines and 
contextual influences by dotted lines. A strong relationship 
between themes was observed when quotations within those 
themes exhibited frequent and substantive content-related 
linkages. Moderate connections were characterised by less 
pronounced associations and relationships between codes 
across different themes. Contextual influences refer to factors 
that subtly shape a theme.
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Theme 4: musical meaning
Integration of music in exercise
Participants’ enjoyment and engagement in music-
assisted exercise programmes were influenced by their 
preferences for specific genres and elements such as beat, 
instruments and melodies. Energetic music was favoured 
for strength training to enhance motivation and focus, 

while calming music was preferred for relaxation exer-
cises to facilitate recovery. They recommended including 
a variety of music styles to cater to different tastes and 
providing playlists or music libraries to enhance the expe-
rience and personalisation. Additionally, they suggested 
specifying beats per minute to align their favourite 
songs with the programme’s timing. Some participants 

Table 3  Themes, subthemes and example quotes

Theme 1: engagement

 � Enhancing emotional 
well-being and 
resilience

“It’s very engaging. Even if something doesn’t work, you don’t give up but become more aware of it. Every 
small step forward is progress, and if you take a step back, you can always start again”. (ID19)

 � Desired exercise 
types

“I find group exercise more motivating. It’s different when I'm alone; with others, there’s an extra drive. I feel 
compelled to keep going when everyone is pushing through. It gives me that extra push”. (ID24)
‘It would be interesting to incorporate elements of daily household activities into exercises, as everyday 
situations can often be strenuous. This might help better manage fatigue’. (ID23)

 � Preferred exercise 
programme design

‘Videos should generally be categorised according to difficulty levels. This video is particularly suitable for 
people using wheelchairs, while other videos are better for those who can walk without difficulty for extended 
periods’. (ID20)

 � Expert-led and 
personalised 
evaluation and 
exercises

“I wish that the exercise programme is clarified by a physiotherapist to ensure I perform the correct exercises 
tailored to my needs”. (ID51)

Theme 2: ease

 � Exercise 
environment and 
regimen parameters

“For me, a scenic background is not essential as the exercise itself is my main focus. Recording the exercises 
in a neutral space is adequate. While chairs or everyday objects can still be incorporated, I find a neutral 
setting more appealing as it allows me to concentrate solely on the exercise”. (ID 48)
“I value the selection of a common household item as the subject, making it easily accessible since it 
eliminates the need for specialised equipment or resources”. (ID29)

 � Addressing diverse 
symptoms and 
needs in people with 
multiple sclerosis

“I realised that I should focus on strengthening my pelvic floor. In my daily routine, I believe it would be easier 
for me to handle tasks like shopping if I were in better physical shape”. (ID44)
“When I drink, I try not to spill because my eye-hand coordination doesn’t work so well anymore(…)this 
should be addressed in an exercise programme”. (ID30)

Theme 3: autonomy

 � Utilisation and 
accessibility of 
technology and 
digital resources for 
exercise

“I believe an app allowing users to choose their daily exercising focus based on their mood and needs is vital. 
Offering a variety of exercises to match users’ preferences would be highly beneficial”. (ID55)

 � Ensuring safety in 
exercise

“I believe it’s crucial to mention in the exercise instructions that you should find something sturdy to hold onto 
for support”. ID40

 � Empowering 
personal choice 
and self-directed 
participation in 
exercise

“You just have to know for yourself how far you can go”. ID22

Theme 4: musical meaning

 � Integration of music 
in exercise

“I picture exercising to dynamic indie rock music—hard to classify but with a great beat that’s fun to move to. 
That’s what I love during workouts”. (ID27)

 � Cultural and 
individual influences 
on exercise music

‘It’d be great to have song variety with different tempos for choosing our preferred exercising pace. Peaceful 
music for relaxation or sensitivity exercises is important, considering diverse cultural backgrounds, as it can 
greatly impact soothing genres and instruments used set the tone’. (ID22)

 � Musical elements in 
exercise

“For certain exercises targeting feet, arms, or torso, specific chords or rhythms are useful. They help me 
anticipate the next move just by recognising the rhythm”. (ID29)

 � The motivational 
impact of music on 
exercise

“Music helps me escape daily concerns; immersing myself in it makes worries slip away”. (ID38)
“Music really motivates me and gives me a lift. It can be incredibly energising and motivating; elevates energy 
levels and uplift spirits”. (ID31)

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 9, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
24 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-091168 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


9Fasching B, et al. BMJ Open 2024;14:e091168. doi:10.1136/bmjopen-2024-091168

Open access

emphasised the need for a balanced acoustic environ-
ment in exercise videos to ensure that instructions are 
not overshadowed by background music. They noted that 
changes in music volume could impact exercise perfor-
mance, emotions and the ability to accurately follow cues.

Cultural and individual influences on exercise music
Participants emphasised the importance of considering 
cultural backgrounds in music selection to accommo-
date diverse preferences and rhythmic abilities. While 
some prefer exercising without music based on their daily 
conditions, others face challenges with impaired rhythm 
perception, complicating the synchronisation of move-
ments to music. There was a strong desire among partic-
ipants to link physical movements to cognitive aspects 
of music, such as rhythm and lyrics, to enhance their 
engagement with the exercise. Music therapists noted 
the stimulating effect of pitch and tempo, particularly 
for those with impairments, for example, different sound 
frequencies for pwMS with hearing loss. For relaxation 
activities, nature sounds and diverse auditory elements 
beyond traditional music were suggested.

Musical elements in exercise
Participants highlighted that music volume significantly 
affects their bodily movements and emotions, with soft 
and loud music creating different experiences. They 
found that the beat serves as an essential temporal struc-
ture, providing rhythmic-auditory cues that aid in move-
ment synchronisation. Most participants reported that 
songs with a steady, consistent rhythm are easier to follow, 
enhancing their ability to align physical activity with the 
music. The instrumentation was also deemed important, 
as it should complement exercise movements. Addition-
ally, tempo impacts the flow of movement and synchro-
nisation. Some participants reported improved exercise 
routines by syncing their movements with the music’s 
rhythm, leveraging cognitive aspects like rhythm percep-
tion. This synchronisation enhanced motor coordination 
and exercise effectiveness, with therapists noting the influ-
ence of tempo on movement flow. Specifically, tailored 
chords or rhythmic elements for exercises targeting the 
feet, arms or core allowed participants to anticipate subse-
quent movements, improving recall and engagement.

The motivational impact of music on exercise
Participants valued the benefits of music in exercise, 
including motivation, pacing and support for relaxation. 
They recognised the emotional impact of music during 
workouts, emphasising the personal connections individ-
uals form with it. Participants stressed the importance of 
enjoyable music for increasing adherence to therapeutic 
exercises, noting that it enhances the overall experience 
by making movement easier and more engaging. They 
acknowledged that musical taste is subjective and can 
vary with mood, highlighting the dynamic nature of indi-
vidual preferences. The tempo and rhythm of music were 
noted to influence exercise pace and help maintain a 

steady rhythm, which is especially beneficial for coordina-
tion and balance. Music also served as a distraction from 
fatigue or discomfort, enabling people with MS to exer-
cise longer or with greater intensity. Overall, participants 
reported a positive synergy between exercise and music, 
enriching their routines.

Integration of findings
Integration of qualitative and quantitative data was 
performed by four researchers (BF, IH, SM, BS) and was 
understood as a specific interaction between two or more 
methods, where each method maintains its own para-
digmatic characteristics but is interwoven with others to 
enhance understanding.64 This integration involved qual-
itative and quantitative methods and data types, which 
were aligned with common research questions for their 
implementation. Consequently, they became necessarily 
interdependent while preserving their unique paradig-
matic forms. confirming the success of PPI activities: 
(a) 144 co-created music-supported exercise videos for 
pwMS with mild to severe disability are freely available 
and feature GEMA-free music on the Tyrolean MS Society 
homepage (https://msgt.at/index.php/uebungen.​
html); (b) four of the 148 videos include general infor-
mation presented in an expert interview format, and 
144 of them contain exercise instructions in appropriate 
language; (c) using interviews and focus groups, partic-
ipants evaluated the videos as relevant, feasible and 
usable; (d) additionally, predefined exercises in the ‘easy’ 
category (seated or lying body position) are suitable for 
severely affected pwMS; (e) stakeholders expressed that 
they felt included, respected and listened to, as reflected 
by the quantitative PPI assessments conducted during 
visits 1–8, which involved stakeholders only, presented in 
table 4.

Impact of PPI
Early involvement of pwMS and family members as 
stakeholders elevated project quality, addressing errors 
and providing innovative ideas. Their lived experience 
challenged our traditional views, identifying essential 
elements, preferences and constraints early on. They 
corrected inappropriate language and influenced exer-
cise selection for severely impaired pwMS. Feedback on 
music and exercises shaped the project, with most pwMS 
finding music motivating. Stakeholders felt respected as 
individuals, transforming our perspective on our work. 
Context factors that facilitated the PPI process included 
the involvement of pwMS, including MS support group 
leaders/members and patient representatives and their 
family members, as well as MS medical and rehabilitation 
specialists, and the neurology departments at two medical 
centres.

DISCUSSION
This participatory mixed methods study involved pwMS 
in developing a music-supported exercise programme. 
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Factors that facilitated the PPI process included the 
participation of pwMS, comprising MS support group 
leaders/members and patient representatives, and their 
family members, as well as MS medical and rehabilitation 
specialists, working at the neurology departments of two 
medical centres. Involving pwMS early as stakeholders 
enhanced the project’s quality, corroborating findings 
from a recent study.65 Stakeholders’ experiences brought 
valuable insights, challenging our perspectives and 
shaping our approach. This led to a transformative focus 
on tailored solutions for different needs, fostering mutual 
support and emphasising shared decision-making and 
face-to-face discussions, aligning with key PPI principles.66

Stakeholders’ feedback on combining music with 
exercise had a significant impact on the project. PwMS 
found the music motivating, seeing it as inspiring rather 
than just functional. This perspective shift emphasised 
valuing individuals beyond their condition, transforming 
our outlook on the project. Research shows most pwMS 
do not exercise sufficiently for health benefit.12 13 Main-
taining mobility, managing external perceptions, miti-
gating potential employer impacts and preserving family 
functionality amid responsibilities and financial pres-
sures were common motivators. These findings align with 
similar studies.67 There is limited literature on mixed 
methods intervention development using participatory 
design in pwMS. One study developed a digital toolkit 
for an evidence-based fatigue management programme 
to reduce fatigue and enhance QoL, emphasising pwMS’ 
participation throughout the development cycle for 
MS-centred solutions.68 Our study’s findings also align 

with a systematic review that highlighted the benefits of 
co-design methodologies, especially those based on lived 
experiences, for researchers designing interventions for 
patients after stroke. Involving patients and clinicians 
helped researchers understand their needs and prioritise 
solutions.69

Theme 1 (engagement) highlights the critical role 
of music-supported exercise programmes in improving 
physical ability and emotional well-being. Participants 
in our study perceived that music-supported exercises 
designed for pwMS were highly motivating. These find-
ings align with research showing that music in exercise 
enhances enjoyment, improves quality of life and lowers 
perceived exertion in neurological conditions.70–72 Gami-
fication and goal-setting were identified as key motivators, 
reflecting research demonstrating their effectiveness in 
enhancing engagement and self-efficacy in rehabili-
tation settings.73 74 Participants also valued adaptable 
programmes and expert guidance from physiotherapists, 
emphasising the need for professional demonstrations, 
which aligns with findings from systematic reviews that 
knowledgeable guidance supports effective exercise in 
pwMS.70

Theme 2 (ease) emphasises the importance of accessi-
bility and adaptability in exercise programmes for pwMS. 
Participants highlighted the need for accessible, flexible 
and symptom-responsive programmes, including provi-
sions for wheelchair users, ensuring usability for those 
who are more severely affected. They also preferred using 
common objects, such as water bottles, instead of tradi-
tional dumbbells to enhance practicality. This aligns with 
studies showing a preference for challenging, enjoyable 
exercises that require minimal equipment.72 Participants 
stressed the importance of practical spaces with good 
lighting and neutral backgrounds to improve focus and 
engagement, consistent with evidence that well-designed 
environments enhance adherence and reduce barriers to 
participation.75 76 Additionally, they emphasised the need 
to monitor individual responses, such as fatigue and pain, 
and to adjust programmes accordingly. Recent findings 
further suggest that transitioning from staff-supported 
to self-guided exercises will be key to future interven-
tions.70 71 76

Theme 3 (autonomy) highlights the importance of 
autonomy and safety in exercise programmes for pwMS. 
Participants emphasised the need for accessible digital 
tools, such as apps and videos, which can be used across 
multiple devices. They valued apps specifically designed 
for pwMS, which supports evidence that increased 
autonomy improves motivation and adherence to physical 
activity.77 The participants’ preference for personalised, 
self-directed exercises is consistent with evidence that 
such programmes can improve adherence and motiva-
tion in pwMS.77 Personalised features, including tailored 
exercises for different mobility levels and the ability to 
adjust intensity and duration, were regarded as crucial 
for maintaining autonomy. Safety was a key concern, 
with both participants and health professionals stressing 

Table 4  Stakeholders’ ratings of levels of involvement, 
MS-related self-efficacy and emotional states of pleasure, 
arousal and dominance across visits 1–8

Parameter Visit 1 Visits 2–4 Visits 5–7 Visit 8

USE-MS* 20 (15–27) 21 (15–27) 21 (15–27) 21 (19–24)

Involvement 
check*

5 (4 – 5) 5 (4 – 5) 5 (5 – 5) 5 (5 – 5)

SAM pleasure* 8 (5 – 9) 8 (5 – 9) 9 (5 – 9) 8 (5 – 9)

SAM arousal* 4 (1 – 9) 4 (1 – 8) 5 (1 – 9) 4 (1 – 9)

SAM 
dominance*

5 (2 – 9) 5 (3 – 7) 6 (4 – 9) 6 (3 – 8)

PAS – – – 90 (84–90)

Visit 1: project kick-off meeting; visit 2: co-creation workshop 1 
on qualitative research methods; visit 3: co-creation workshop 
2 on data collection and analysis; visit 4: co-creation workshop 
3 on exercise development; visit 5: music co-selection meeting; 
visit 6: co-creation workshop 4 on findings co-dissemination 
(article co-writing, poster co-writing and co-presentation, 
and youth culture radio station co-report); visit 7: final video 
recording; visit 8: closing event.
*Data are median (minimum–maximum).
MS, multiple sclerosis; PAS, PPI Assessment Survey; PPI, 
patient and public involvement; SAM, Self-Assessment Manikin; 
USE-MS, Unidimensional Self-Efficacy Scale for Multiple 
Sclerosis.
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the importance of health assessments, professional guid-
ance during relapses and safe exercise environments 
to prevent injury. These findings align with previous 
research on the necessity of disability-specific content in 
exercise programmes.72

Theme 4 (musical meaning) explores the integration 
of music into exercise programmes for pwMS, high-
lighting its role in enhancing enjoyment, motivation and 
engagement in exercise. Participants and music thera-
pists emphasised the importance of personalised music 
options, recommending a variety of genres and the ability 
to customise beats per minute to align with their workout 
routines. Cultural and individual influences were signifi-
cant, with participants stressing the need for music that 
accommodates diverse preferences and rhythmic abili-
ties. Some participants reported challenges with rhythm 
perception, which complicated movement synchronisa-
tion, while others highlighted the cognitive benefits of 
linking musical elements, such as rhythm and lyrics, to 
physical movements. The latter is supported by research 
demonstrating the efficacy of rhythm and tempo in 
improving motor control in patients with neurological 
conditions.78 Various studies have shown the effectiveness 
of music-based exercises in pwMS,23 patients after stroke79 
and with PD.80 In our study, the emotional connections 
participants formed with music were described as crucial 
for enhancing the overall exercise experience. These 
findings correspond with a study involving people with 
PD, showing music’s benefits for cognition, mood, moti-
vation and movement synchronisation.81

Integration of the qualitative and quantitative compo-
nents showed that the PPI activities were successful, 
resulting in the creation of 148 freely available music-
supported exercise and information videos suitable for 
pwMS with mild to severe disability. These videos were 
evaluated as relevant, feasible and usable by pwMS. Impor-
tantly, stakeholders felt included, respected, listened 
to and reported high levels of pleasure and increasing 
dominance throughout the process, with high levels of 
involvement. We find it essential to regularly gather feed-
back from stakeholders about their involvement levels. 
As supported by a systematic review,69 assessing the effec-
tiveness of co-production processes is crucial for making 
necessary adjustments.

Future development suggestions for the music-
supported exercise programme include integrating it 
into a dedicated mobile app for pwMS and incorporating 
group exercise activities. Additionally, it is recommended 
to provide options for personalised music selection and 
improve accessibility for pwMS with visual, hearing or 
cognitive impairments. The programme should offer 
customisable exercises and remote supervisory support 
from physiotherapists for enhanced personalisation. 
After these enhancements, conducting a rigorous evalua-
tion through a randomised controlled trial is crucial.

While our study has strengths, it is important to 
acknowledge its limitations. First, due to the limited 
study timeframe, safety, feasibility and effectiveness of the 

co-created music-supported exercise programme were 
not assessed. Second, the programme, while diverse, can 
be expanded for comprehensiveness. Third, to improve 
long-term adherence, offering personalised music selec-
tion is crucial. Budget constraints allowed us to provide 
the programme for free with GEMA-free music, limiting 
memorability and emotional connections. Fourth, co-re-
searchers who conducted the interviews also performed 
the initial data analysis, while researchers responsible for 
the thematic analysis were involved in the study design, 
potentially introducing bias in data interpretation. 
Fifth, while focus groups typically consist of five to eight 
participants, the unpredictable nature of MS symptoms 
led to short-term cancellations, and in our study, three 
focus groups consisted of only three or four participants 
to maintain participant engagement. However, ‘mini 
focus groups’ (two to four participants) are increasingly 
used in qualitative research due to their advantages in 
accommodating specific needs, aligning with the prin-
ciples of PPI.82–84 Sixth, participants’ quotes in German 
could not be directly included in this article. However, 
the researchers translated the quotes into English, and a 
bilingual native English speaker reviewed and refined the 
translations.

CONCLUSIONS
This participatory mixed methods study involved pwMS 
in developing a music-supported exercise programme, 
enhancing project quality. Stakeholders’ experiences 
shaped our focus on specific needs like intensity, cognition 
and preferences for severely affected individuals. Key PPI 
principles of sharing, listening, responding and partner-
ship were emphasised, fostering trust and transparency. 
The successful PPI activities led to the creation of 148 
accessible videos suitable for pwMS, positively received 
and enjoyable, with stakeholders feeling respected and 
involved throughout.

Author affiliations
1Department of Neurology, Medical University of Vienna, Vienna, Austria
2Comprehensive Centre for Clinical Neurosciences and Mental Health, Medical 
University of Vienna, Vienna, Austria
3Department of Rehabilitation Science, Clinic for Rehabilitation Muenster, Muenster, 
Austria
4Karl Landsteiner Institute for Interdisciplinary Rehabilitation Research, Muenster, 
Austria
5Department of Neurology, Clinic for Rehabilitation Münster, Münster, Austria
6Clinical Department of Neurology, Medical University of Innsbruck, Innsbruck, 
Austria

Acknowledgements  We would like to warmly thank our stakeholders Marina Trixl, 
DI Brigitte Zauner, Karin Kollmaier, Eva Ehrenleitner, Martin Gabl, DI Harald Spicka, 
Margit Kiesler, Michaela Bauer, Eva Csida, Beatrix Waltner, Elisabeth Bauhofer, Mag. 
Nadja Hofer, Julia Thummerer, Mag. Melanie Hie, Natascha Eder, Mag. Barbara 
Fröwis, Carmen Eder, the MS support groups Kitzbühel and Kunterbunt Vienna, the 
Multiple Sclerosis Societies Tyrol, Vienna and Austria and all pwMS who participated 
in this study.

Contributors  BF and BS obtained funding. BF and BS conceived and designed the 
study. BF, TM, SM, FF, IH, NL, FL, CB and BS were involved in co-researcher and 
participant recruitment. Co-researcher workshops and the co-creation process 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 9, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
24 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-091168 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


12 Fasching B, et al. BMJ Open 2024;14:e091168. doi:10.1136/bmjopen-2024-091168

Open access�

were facilitated by BF, SM, FF, IH, NL and BS. Data collection was performed by BF, 
SM, FF, IH, NL, TM, FL, CB and BS. Data analysis was conducted in collaboration 
with stakeholders by BF, SM, IH, NL, FF and BS. BF and BS drafted the initial 
manuscript. All other authors provided input to subsequent manuscript drafts and 
critically revised the article for important intellectual content. All authors approved 
the final version of the article to be published. BS accepts full responsibility for 
the finished work and/or the conduct of the study, had access to the data and 
controlled the decision to publish. BS is the guarantor.

Funding  This study was funded by the Ludwig Boltzmann Gesellschaft, Open 
Innovation in Science Center, Vienna, Austrian MS Research Society and ÖMSG 
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