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Abstract

Background: Neuromuscular diseases (NMD) are progressive, leading to reduced quality of life and life expectancy, while
requiring long-term caregiving. As patients age, caregivers face increasing demands, often resulting in significant caregiver
burden. Treatment and care are complex, and a coordinated, family-centred approach is indicated. The current care situation for
individuals with NMD and their families in Switzerland is poorly understood, and there is no standard for NMD care
management available.

Objective: The proposed study aims to assess the current care practices for individuals with NMD in Switzerland, identifying
unmet needs and challenges faced by patients, families, and health care providers. Based on these findings, a care management
model will be developed, implemented, and evaluated to enhance support structures, strengthen specialist health centres, and
improve overall health care outcomes for affected individuals and their families.

Methods: We planned a three-phase participatory mixed-methods study design. First, qualitative descriptive and quantitative
survey data will be used to determine the current state of care practices. Then, a care management model and training program
are co-developed based on these insights. Last, the care management service is implemented and evaluated in pilot specialist
health centers. The protocol is published after the completion of data collection (“Data Existing” IRRID) and is intended to serve
as guidance for similar projects in the future.

Results: Expected outcomes include enhanced patient and caregiver satisfaction, improved quality of life and self-efficacy,
reduced caregiver burden and hospitalizations, better inter-professional collaboration, and reduced healthcare costs through more
coordinated, family-centred care.

Conclusions: Evidence-based and family-centred care management is expected to strengthen the support system for patients
living with these rare but severe conditions and to create a sustainable care situation despite limited financial resources in the
future. Expected outcomes include improved quality of life, self-efficacy and family functioning and reduced caregiver burden
and health care costs.
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Abstract

Background

Neuromuscular diseases (NMD) are progressive, leading to reduced quality of life and life expectancy,

while requiring long-term caregiving. As patients age, caregivers face increasing demands, often 

resulting in significant caregiver burden. Treatment and care are complex, and a coordinated, family-

centred approach is indicated. The current care situation for individuals with NMD and their families in 

Switzerland is poorly understood, and there is no standard for NMD care management available. 

Objectives

The proposed study aims to assess the current care practices for individuals with NMD in Switzerland,

identifying unmet needs and challenges faced by patients, families, and health care providers. Based

on these  findings,  a  care  management  model  will  be  developed,  implemented,  and  evaluated  to

enhance support  structures,  strengthen specialist  health  centres,  and improve overall  health  care

outcomes for affected individuals and their families. 

Methods

We planned a three-phase participatory mixed-methods study design. First, qualitative descriptive and

quantitative survey data will be used to determine the current state of care practices. Then, a care

management model and training program are co-developed based on these insights. Last, the care

management service is implemented and evaluated in pilot specialist health centers. The protocol is

published after the completion of data collection (“Data Existing” IRRID) and is intended to serve as

framework for similar projects in the future.

Results

Expected outcomes include enhanced patient and caregiver satisfaction, improved quality of life and

self-efficacy,  reduced caregiver  burden and hospitalizations,  better  inter-professional  collaboration,

and reduced healthcare costs through more coordinated, family-centred care.

Conclusions

Evidence-based and family-centred care management is expected to strengthen the support system

for patients living with these rare but severe conditions and to create a sustainable care situation

despite limited financial resources in the future. Expected outcomes include improved quality of life,

self-efficacy and family functioning and reduced caregiver burden and health care costs. 

Keywords: Neuromuscular Diseases, Rare Diseases, Care Management, Caregivers, Quality of Life,

Caregiver Burden, Mixed Methods, Study Protocol
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Introduction

Many neuromuscular diseases (NMD) follow a degenerative course. They can be associated with a

high burden of  disease, a reduced quality of  life  and a shortened life expectancy [1,2].  However,

thanks to new disease-modifying therapies, improvements in symptomatic treatment, and advanced

health technologies, NMD now often have a better prognosis than ever before [3-5]. Despite these

advancements, individuals with NMD still require regular therapies as well as assistance in activities of

daily living.  In many families with affected children or adults, family members take over caregiving

responsibilities [6-8].  As individuals with NMD grow older, their  caregivers must continue providing

care  for  longer  periods,  which  poses  additional  practical  and  psychosocial  challenges  [9].  The

prolonged and intensive caregiving often leads to an increased caregiver burden [7,10,11]. 

Treatment and care of NMD patients is inherently complex and requires a coordinated, 

multidisciplinary, and interprofessional approach [12-16]. Families benefit from targeted support, 

assistance with care, care coordination, and family-strengthening interventions [6,8,17]. This is 

particularly relevant during health crises and important stages such as the loss of ambulation, the 

affected young person’s transition into adulthood, and the end-of-life phase [7,18]. It is strongly 

advised to use a systemic approach when caring for the well-being of the individual with NMD and the 

entire family. 

Strengthening the support system for individuals living with these rare but often serious diseases is 

essential to ensure a sustainable care model for the future. The current care situation for individuals 

with NMD in Switzerland, however, is poorly understood. There is no standard for NMD care 

management available. Care management services provided by health centres can support care 

coordination, improve the quality of life of frequent health care users, and enhance health care 

provider satisfaction, all while potentially reducing costs to the health care system [19,20]. Care 

management prioritizes interdisciplinary collaboration and effective communication among all the 

professionals involved in patient care to plan, implement, coordinate, evaluate, and prioritize services 

based on patient needs [21]. Through care management, individuals living with NMD are empowered, 

and their self-efficacy and ability to self-manage their condition can improve [20,22,23]. 

There is a need for an evidence-based, coordinated and family centred approach to care for the NMD 

population [24,25] to strengthen the support system for patients living with these rare and often severe

conditions, and to create a sustainable care situation despite limited financial resources in the future. 

Study Purpose and Objectives

The purpose of this study is to:
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a) describe the current state of care practices for individuals living with NMD within a specific cohort

and identify unmet needs and challenges related to patients, their families and the care team; 

b) develop a care management model and training program capable of addressing identified gaps in

the support chain and enhancing the support offered by specialist health centres and 

c) implement the care management model and evaluate its impact for patients with NMD and their

families, for the interprofessional care team and for the health care system. 

Methods

Study design

The study uses a participatory mixed methods study design that includes qualitative and quantitative

data  collection  at  different  stages  [26].  This  design  is  suitable  for  studies  that  address  health

disparities through empowerment of marginalized or underrepresented populations, involve the target

population in the research [26] and examine complex phenomena, such as the evaluation of services

where various perspectives need to be included [27,28]. The study will use a pragmatic philosophical

stance and a family  systems theoretical  framework [29].  Data integration occurs through methods

(building,  merging)  and  during  interpretation  (joint  display,  narrative)  [26].

Setting and participants

Initial steps involve identifying the study cohort, establishing an expert panel (physicians, advanced

practice  nurses  and  researchers)  and  sounding  board  (affected  individuals,  family  members,

professionals  and  other  stakeholder)  for  feedback,  guidance  and  quality  control,  and  creating  a

participant recruitment plan. The study cohort of interest for this study (Care-NMD-CH study) are NMD

patients and their families living in Switzerland. In Switzerland, seven neuromuscular centres provide

specialized outpatient  and inpatient  care for patients with NMD. These centers are hospital-based

tertiary national reference centres. Four groups of study participants were identified: 1) patients with

NMD; 2) family members (parents, siblings, partner and other relatives);  3) professionals who are

involved  in  the  care  and  other  stakeholders  (e.g.  nurses,  physiotherapists,  members  of  patient

organisations). Participants include members of all Swiss language regions and ages. Recruitment

includes  the  identification  of  collaborating  institutions  and  gatekeepers,  who  inform  potential

participants about study participation.

Study phases

According to the study aims, there are three phases A, B, C over a duration of five years (2020-2025).

In Phase A, qualitative and quantitative data are collected with instruments tailored to the needs of the

individuals being studied to assess the current state of care practice [30]. In Phase B, a new care

management  model  and  training  program is  developed  involving  relevant  stakeholders,  including

patients  with  NMD,  their  families,  and  health  care  professionals.  In  Phase  C,  the  new  care

management model is implemented in pilot specialist health centres and evaluated using a pre-test

and  post-test  design.  This  project  was  funded  in  2020,  the  care  management  service  was
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implemented  in  March  2023,  and  data  collection  was  completed  in  March  2025.  At  the  time  of

submission, data analysis is ongoing. The protocol is therefore published after the completion of data

collection (“Data Existing” IRRID) and is intended to serve as guidance for similar  projects in the

future.  The following criteria  are  used to  reflect  on the quality  of  the study:  rigor,  credibility,  and

transferability [31-33].

Figure 1: Overview of the study phases

Study Phase A: Analysis of the current state of care practice

1. Qualitative descriptive study

At first, a qualitative-descriptive research design is applied to explore and describe the current state of

care  practice  [34,35].  This  approach  facilitates  close  engagement  with  the  data  and  enables  a

subjective exploration of  people's everyday experiences and needs [36,37].  A purposive sampling

strategy will be employed, which selects respondents that will yield appropriate and helpful information

[38]. Data are collected through one-on-one and focus group interviews with patients with NMD, family

members, professionals who are involved in the care and other stakeholders (n= 45, patients and

family members 8 years and older).

Qualitative data collection and analysis

Separate semi-structured interview guides are developed for each participant group containing open-

ended and probing questions. Questions assess the general care situation, benefits of care, gaps in

the  support  chain,  unmet  needs,  experiences  within  the  care  network,  barriers  to  sustainability,

communication and collaboration. Audio data are transcribed verbatim according to the guidelines set
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by Dresing and Pehl [39]. The latest version of MAXQDA is used for data analysis [40].The transcripts

are analysed using qualitative data analysis principles outlined by Saldaña [41].The inductive analysis

process contains four steps: 1) open coding without using prior concepts or predefined categories; 2)

code allocation into main areas; 3) bundling into subcategories; and 4) comparison and revision of

subcategories and generation of categories. The socio-demographic data of participants are collected

and analysed descriptively. 

2. Descriptive survey

The quantitative part of phase A consists of an online descriptive survey to collect further information

on the current practices of care from a larger group of participants. The results from the qualitative

study are used to develop the survey components. This is the first data integration point in our mixed

methods study, where results from one data collection (qualitative) inform the next data collection

(quantitative), an integration called “building” [26,30]. 

Quantitative data collection

The online survey includes self-developed questions, based on the obtained qualitative results and 

standardized instruments (Table 1). Four questionnaires are developed, one for each group of 

participants (patients, family members, professionals, and other stakeholders; n=500, patients and 

family members aged 14 years and older). The questionnaires consist of Likert-type questions, Visual 

Analogue Scale, closed and open-ended questions. Topics common to all groups of addressed 

participants include socio-demographics, information about the care situation, satisfaction with care, 

gaps in the support network/services, unmet needs, experiences within the care network, barriers to 

sustainability, and collaboration. Group-specific topics include quality of life, self-efficacy for patients, 

family functioning and caregiver burden for family members, quality of care, and interprofessional 

collaboration for professionals. The survey is conducted and managed using web-based REDCap 

electronic data capture tools [42]. The survey is made available online, and participants are recruited 

using a multi-tiered approach to gather a range of viewpoints. To ensure anonymization of data and to 

be able to link data over different time points, each participant marks the questionnaire with a personal

code developed according to a defined scheme.

Table 1: Overview of survey components

Patients with NMD Family members Professionals Other stakeholder

Component 1 Self- developed questions based on the qualitative study

Component 2 Health-related quality  of life,

WHO  Quality of Life

Questionnaire  (WHOQOL-

BREF) [43]

Family Functioning;  Family

Assessment Device (FAD) [44]

Quality of Care, quality  of  care

single-item measure [45]

Acute  events/hospitalisation,

morbidity, mortality

(Documents / Statistics)

Component 3 Self-efficacy  (General  Self-

Efficacy Scale, GSE) [46]

Caregiver Burden; Burden  Scale

for  Family  Caregivers  (BSFC  –

short version) [47]

Interprofessional collaboration

(IPC) [48]

Costs  /  Financing  /

Reimbursement 

(Documents / Statistics)
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Quantitative data analysis

The dataset is examined for missing values and out-of-range values using frequency tables. This is

reported if a variable under study has ≤5% missing values. If more than 5% of the values in the total

score  of  an  instrument  are  missing,  they  are  imputed  using  the  Expectation-Maximization  (EM)

algorithm in EM regression estimation, if necessary and feasible [49]. The data analysis is carried out

using the latest version of IBM SPSS. We describe the sample using frequencies, percentiles, means,

standard  deviations,  and  ranges.  The  instrument's  internal  consistency,  measured  via  Cronbach's

alpha, must be above 0.80. Minimum values of 0.60 can be accepted for small sample sizes and

scales with few items. The significance level is set at <0.05. Quantitative findings are discussed with

the expert panel and sounding board to check for clinical relevance and credibility.

Study Phase B: Development of a Care Management Model

The care management model is developed following the structure of a logic model [50]. Therefore, the

results from the qualitative and quantitative phase A are integrated to delineate unmet needs and

challenges for the study groups, which can be addressed by care managers. This is the second data

integration point in our mixed methods study, where integration of data occurs for comparison through

“merging” quantitative and qualitative findings from Phase A [26,30]. The developed model outlines the

roles and responsibilities of  NMD care managers and contains a comprehensive requirement and

competency profile  that  covers  both  pediatric  and adult  care.  Experts  from the expert  panel  and

sounding board are involved in the development of the model following a creative cyclical process of

repeated phases of reflection, planning, action, observation, reflection, and re-planning [51].

Based on the developed care management model,  a training program for NMD care managers is

developed, which consists of classroom and online learning sessions, and covers a broad spectrum of

essential topics related to NMD-specific patient care. Key areas include: pathophysiology, diagnostics,

supportive interventions, as well as nursing and treatment options; psychosocial aspects, palliative

care,  and  the  relevant  transitions  (e.g.,  from  pediatric  to  adult  care);  systemic  counselling,

interprofessional collaboration, and leadership. Care managers are expected to network, complete an

internship,  and  prepare  a  case  report.  The  two-year  part-time  training  program  starts  with  the

implementation of the care management in the pilot specialist health centres. 

Study Phase C: Implementation and evaluation

Implementation

Phase C comprises  the recruitment  of  pilot  specialist  health  centres  for  the two-year implementation and a

context analysis ahead of the implementation. The context analysis is necessary to better understand the specific

institutional  situation,  to  overcome  implementation  challenges  and  to  identify  factors  that  may  influence

intervention uptake and study outcomes [52,53].  The context analysis is  based on the Integrated Promoting

Action  on  Research  Implementation  in  Health  Services  (I-PARISH)  Framework  [52,54].  The  analysis  is

performed through focus group interviews (n=8) using a semi-structured interview guide based on the I-PARISH
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implementation framework, which focuses on recipients, evidence, inner (local) and outer (organization) context

[54]. The aim is to identify barriers and facilitators to adapt the NMD care management model to individual

institutional needs. Interviews are audio recorded and transcribed verbatim and analyzed as outlined in Phase A. 

Evaluation

The  implementation  process  and  outcome  of  the  care  management  will  be  evaluated  using  formative  and

summative evaluation strategies.  Formative evaluation assesses the local implementation strategy, monitors the

process,  and  allows  for  real-time  adjustments,  improving  the  chances  of  success  [55,56].  This  is  achieved

through the training program, regular contact between the clinical team and research team, and documentation of

clinical practice. After each contact with patients and their families or any other activity related to their role, this

information is documented by the care manager and collected by the research team for further analysis (care

manager  record).  The  record  includes  anonymized  data,  such  as  the  type  of  contact,  counselling  topics,

assessment,  and quality of life.  Summative evaluation of the care management model is  done by collecting

qualitative and quantitative data through the care manager records, interviews and surveys on four levels and at

different time points (T1-T4) (Table 2).

Table 2: Overview data collection across time points 

Time Phase A Phase B Phase C

Participants T0, Baseline

D
ev

el
op

m
en

t o
f C

ar
e

M
an

ag
em

en
t M

od
el

Context

analysis

Im
pl

em
en

ta
tio

n 
st

ar
t T1, 6 months T2, 12

months

T3, 18

months

T4, 24

months
Patients  with

NMD

Int, S - S, R Int S, R

Family members Int, S - - S Int S

Professionals Int, S Int Int S - S
Stakeholders Int, S - - S - S

Note: Int: Interviews, S: Survey, R: Care Manager Record

Qualitative Descriptive Study, data collection and analysis 

Six  months  after  the  implementation  start  (T1),  focus  group  interviews  are  conducted  with

professionals involved in the care at the pilot specialist health centres to evaluate the implementation

and impact of  the NMD care management. Following 18 months after implementation (T3),  semi-

structured interviews are undertaken with patients and their families to assess the potential benefits of

the care management services. The semi-structured interview guides, data transcription, and analysis

correspond to those applied for the qualitative study of Phase A. 

Quantitative data collection and analysis

The survey described in  Phase A is  repeated in Phase C under the same conditions:  The same

quantitative data are collected at 12 months (T2) and 24 months (T4) after the implementation start.

Data integration during interpretation
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Finally, findings will be integrated through “joint displays” and “narrative” at a third data integration

point [26]. Therefore, both qualitative and quantitative findings are reported together on a theme-by-

theme basis for selected themes (weaving approach). Quantitative data will present the general trends

and patterns, while qualitative data will be used to illustrate and deepen understanding of those trends

through participant narratives. This integrated approach will be used in reporting and presentations to

ensure a coherent and holistic account of the study's outcomes. Additionally, data are brought together

through a joint display using a table or matrix to draw out new insights beyond the information gained

separately [26]. Therefore, a triangulation protocol will be applied. 

Ethical considerations

This study adheres to Swiss national laws and the ethical principles of the Declaration of Helsinki [57].

Approval  was  received  from  the  relevant  cantonal  ethics  committee  (BASEC  ID  2020-01882).

Informed  consent  of  the  participants  will  be  obtained.  All  participants  will  be  informed  that  their

participation is voluntary and that they can withdraw from the study at any time. For data security,

consent forms, and other documents containing identifying information will be stored in a restricted

archive for 10 years after the study ends. 

Expected outcomes of the study

The proposed study investigates the current care situation for individuals with NMD and their families

in  Switzerland.  It  aims to  develop,  implement,  and  evaluate  a  care  management  targeted  at  this

population. The study aims to achieve holistic improvements in clinical outcomes, patient and family

well-being,  and  health  care  service  efficiency.  Expected  outcomes  include  enhanced  patient  and

caregiver satisfaction through more coordinated, family-centred care. Developing a care management

model with patients,  family  members,  and professionals is expected to result  in  a comprehensive

model. This model will  meet real-life needs that have the potential  to improve significantly health-

related quality of  life,  self-efficacy,  and family functioning,  while simultaneously reducing caregiver

burden and the frequency of acute health care events such as hospitalizations. Improved collaboration

among health care professionals within the specialist  centres and with external institutions through

information exchange and optimized resource utilization, thus potentially reducing overall health care

costs and creating a more sustainable model for NMD care. Additionally, the conduction of this study

aims to build and strengthen a network of specialized care managers for NMD within and across

health care settings, facilitate the education and exchange of NMD expertise, establish a standard for

care management in NMD, and develop a training program for NMD care managers. This participatory

mixed-methods study protocol developed for the Care-NMD-CH study can be adapted and applied to

other  settings  and patient  populations  with  complex  health  care  needs,  providing  a  scalable  and

generalizable framework for improving care management practices.

9https://preprints.jmir.org/preprint/82833 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Waldboth et al

Acknowledgments

We thank the patient  organisations and funding  bodies for  their  support  in  developing  this  study

protocol. 

Funding

Funding  is  provided  by  the  Swiss  Association  for  Muscle  Diseases  (Schweizerische

Muskelgesellschaft),  the  Swiss  ALS  Foundation  (Schweizerische  ALS  Stiftung)  and  the  Swiss

Foundation for Research on Muscle Diseases (FSRMM). The Swiss Association for Muscle Diseases

received grants from the following pharmaceutical companies, conditioned to support this research

project: Biogen, Novartis, and Roche. Open access funding is provided by ZHAW Zurich University of

Applied Sciences.

Authors' contributions

VW, HP, GMS, MW, BGM, RW and MK contributed to the study concept. CS and VW drafted the

manuscript. All authors critically revised the content of the manuscript and read and approved the final

manuscript.

The authors used ChatGPT (Open AI) for language editing and proofreading during the final phase of

this manuscript. We confirm that ChatGPT or any other artificial intelligence generated tools were not

used  to  develop  this  research  project  or  the  content  in  this  manuscript.  The  authors  take  full

responsibility for the content and interpretation of the manuscript. 

Competing interests

GMS served on advisory boards of AveXis, Biogen, Novartis, Pfizer, Roche and Italfarmaco, received

speaker’s honoraria from Novartis, and is a member of the steering board of the Swiss registry for

neuromuscular disorders (Swiss-Reg-NMD). All other authors declare that they have no competing

interests.

Availability of data and material

The data collection instruments and templates are available from the corresponding author on reasonable request.

Abbreviations

I-PARISH Integrated Promoting Action on Research Implementation in Health Services 

NMD Neuromuscular Disease

10https://preprints.jmir.org/preprint/82833 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Waldboth et al

References

1.  Cruz  KLT,  Santos  ICS,  de  Jesus  Alves  de  Baptista  CR,  Mattiello-Sverzut  AC.  Quality  of  life

assessment  instruments  in  children  and  adolescents  with  neuromuscular  diseases:  a  systematic

scoping  review.  Health  and  Quality  of  Life  Outcomes.  2024;22(1):18.

doi:https://doi.org/10.1186/s12955-024-02232-3

2. García I, Rodríguez AA, Angelini C, García-Sanchoyerto M, Espinosa-Blanco P, Martínez O. Effects

of  Coping  Strategies  on  Health-Related  Quality  of  Life  of  People  with  Neuromuscular  Diseases.

Muscles. 2024;3(2):110-120. doi:https://doi.org/10.3390/muscles3020011

3.  Birnkrant  DJ,  Bushby K,  Bann CM,  et  al.  Diagnosis  and  management  of  Duchenne muscular

dystrophy, part 1: diagnosis, and neuromuscular, rehabilitation, endocrine, and gastrointestinal and

nutritional  management.  Lancet  Neurol.  2018;17(3):251-267.  doi:https://doi.org/10.1016/s1474-

4422(18)30024-3

4.  Ryder S,  Leadley RM, Armstrong N,  et  al.  The burden, epidemiology,  costs  and treatment for

Duchenne  muscular  dystrophy:  an  evidence  review.  Orphanet  J  Rare  Dis.  2017;12(1):79.

doi:https://doi.org/10.1186/s13023-017-0631-3

5.  Wu  Y-F,  Chen  J-A,  Jong  Y-J.  Treating  neuromuscular  diseases:  unveiling  gene  therapy

breakthroughs  and  pioneering  future  applications.  Journal  of  Biomedical  Science.  2025;32(1):30.

doi:https://doi.org/10.1186/s12929-025-01123-z

6.  Rodríguez AA,  García  M,  Martínez O,  et  al.  Predictors  of  overload in  parents of  children with

neuromuscular  diseases.  Frontiers  in  Neurology.  2024;Volume  15  -

2024doi:https://doi.org/10.3389/fneur.2024.1349501

7. Waldboth V, Patch C, Mahrer‐Imhof R, Metcalfe A. The family transition experience when living with

childhood  neuromuscular  disease:  A  grounded  theory  study.  Journal  of  Advanced  Nursing.

2021;77(4):1921-1933. doi:https://doi.org/10.1111/jan.14754

8. Waldboth V, Hediger H, Nemecek G, Fröhli  R, Mezger M, Schubert M. Eine Untersuchung der

Versorgungssituation  von  Menschen  mit  neuromuskulären  Erkrankungen  in  der  Schweiz  (Projekt

Care-NMD-CH) Kurzbericht Phase A: Analyse der aktuellen Versorgungssituation. Zurich University of

Applied  Sciences  (ZHAW).  Accessed  29.03.2022,  2022.

https://www.zhaw.ch/storage/gesundheit/forschung/fe-pflege/20221121-care-nmd-ch-kurzbericht-

phase1-zhaw-gesundheit.pdf

9. Landfeldt E, Edström J, Buccella F, Kirschner J, Lochmüller H. Duchenne muscular dystrophy and

caregiver burden: a systematic review. Developmental Medicine & Child Neurology. 2018;60(10):987-

996. doi:https://doi.org/10.1111/dmcn.13934

10. Mitchell LA, Hirdes J, Poss JW, Slegers-Boyd C, Caldarelli  H, Martin L. Informal caregivers of

clients with neurological conditions: profiles, patterns and risk factors for distress from a home care

prevalence  study.  BMC  Health  Services  Research.  2015;15(1):350.

doi:https://doi.org/10.1186/s12913-015-1010-1

11. Travlos V, Patman S, Downs J, Hince D, Wilson AC. Parent Carer Quality of Life and Night-Time

Attendance in Non-Ambulant Youth with Neuromuscular Disorders. Dev Neurorehabil. 2021;24(7):456-

465. doi:https://doi.org/10.1080/17518423.2021.1908440

12. Andersen PM, Abrahams S, Borasio GD, et al. EFNS guidelines on the Clinical Management of

11https://preprints.jmir.org/preprint/82833 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Waldboth et al

Amyotrophic Lateral Sclerosis (MALS) – revised report of an EFNS task force. European Journal of

Neurology. 2012;19(3):360-375. doi:https://doi.org/10.1111/j.1468-1331.2011.03501.x

13. Finkel RS, Mercuri E, Meyer OH, et al. Diagnosis and management of spinal muscular atrophy:

Part  2:  Pulmonary  and  acute  care;  medications,  supplements  and  immunizations;  other  organ

systems;  and  ethics.  Neuromuscular  Disorders.  2018/03/01/  2018;28(3):197-207.

doi:https://doi.org/10.1016/j.nmd.2017.11.004

14. Bushby K, Bourke J, Bullock R, Eagle M, Gibson M, Quinby J. The multidisciplinary management

of  Duchenne  muscular  dystrophy.  Current  Paediatrics.  2005/08/01/  2005;15(4):292-300.

doi:https://doi.org/10.1016/j.cupe.2005.04.001

15. Mercuri E, Finkel RS, Muntoni F, et al. Diagnosis and management of spinal muscular atrophy:

Part 1: Recommendations for diagnosis, rehabilitation, orthopedic and nutritional care. Neuromuscul

Disord. 2018;28(2):103-115. doi:https://doi.org/10.1016/j.nmd.2017.11.005

16. Birnkrant  DJ,  Bushby K, Bann CM, et al.  Diagnosis  and management of  Duchenne muscular

dystrophy,  part  2:  respiratory,  cardiac,  bone  health,  and  orthopaedic  management.  The  Lancet

Neurology. 2018;17(4):347-361. doi:https://doi.org/10.1016/S1474-4422(18)30025-5

17. Young HM, Kilaberia TR, Whitney R, et al. Needs of persons living with ALS at home and their

family caregivers: A scoping review. Muscle & Nerve. 2023;68(3):240-249. doi:https://doi.org/10.1002/

mus.27849

18. Matthews EJ, Gelech J, Graumans R, Desjardins M, Gélinas I. Mediating a Fragmented System:

Partnership  Experiences  of  Parents  of  Children  with  Neurodevelopmental  and  Neuromuscular

Disabilities.  Journal  of  Developmental  and  Physical  Disabilities.  2021;33(2):311-330.

doi:https://doi.org/10.1007/s10882-020-09750-0

19. Hudon C, Chouinard MC, Brousselle A, Bisson M, Danish A. Evaluating complex interventions in

real context: Logic analysis of a case management program for frequent users of healthcare services.

Eval Program Plann. 2020;79:101753. doi:https://doi.org/10.1016/j.evalprogplan.2019.101753

20.  Hudon C,  Chouinard  MC, Lambert  M,  Dufour  I,  Krieg  C.  Effectiveness  of  case  management

interventions  for  frequent  users  of  healthcare  services:  a  scoping  review.  BMJ  Open.

2016;6(9):e012353. doi:https://doi.org/10.1136/bmjopen-2016-012353

21. Aiken LH, Clarke SP, Sloane DM, et al. Nurses' reports on hospital care in five countries. Health

Aff (Millwood). 2001;20(3):43-53. doi:https://doi.org10.1377/hlthaff.20.3.43

22. Chouinard MC, Hudon C, Dubois MF, et al. Case management and self-management support for

frequent users with chronic disease in primary care: a pragmatic randomized controlled trial. BMC

Health Serv Res. 2013;13:49. doi:https://doi.org/10.1186/1472-6963-13-49

23. Bourbeau J, Lavoie KL, Sedeno M. Comprehensive Self-Management Strategies. Semin Respir

Crit Care Med. 2015;36(4):630-8. doi:https://10.1055/s-0035-1556059

24.  Gruebner  O,  van  Haasteren  A,  Hug  A,  et  al.  Mental  health  challenges  and  digital  platform

opportunities in patients and families affected by pediatric neuromuscular diseases - experiences from

Switzerland.  DIGITAL  HEALTH.  2023;9:20552076231213700.

doi:https://doi.org/10.1177/20552076231213700

25. Waldboth V, Patch C, Mahrer-Imhof R, Metcalfe A. Living a normal life in an extraordinary way: A

systematic review investigating experiences of  families of  young people's transition into adulthood

12https://preprints.jmir.org/preprint/82833 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Waldboth et al

when affected by a genetic and chronic childhood condition. International Journal of Nursing Studies.

2016;62:44-59. doi:https://doi.org/10.1016/j.ijnurstu.2016.07.007

26. Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed methods designs-principles

and  practices.  Health  Serv  Res.  2013;48(6  Pt  2):2134-56.  doi:https://doi.org/10.1111/1475-

6773.12117

27. Grove SK, Burns N, Gray J. The practice of nursing research: Appraisal, synthesis, and generation

of evidence. 6 ed. Saunders Elsevier; 2009.

28. Westhues A, Ochocka J, Jacobson N, et al.  Developing theory from complexity: reflections on a

collaborative  mixed  method  participatory  action  research  study.  Qual  Health  Res.  May

2008;18(5):701-17. doi:https://doi.org/10.1177/1049732308316

29. McGoldrick Carter G-P. The expanded family life cycle. 4 ed. The Expanded Family Life Cycle,

Individual, Family, Social Perspectives. Pearson Education Limited; 2014.

30.  Creswell  JW,  Creswell  JD.  Research  Design  Qualitative,  Quantitative,  and  Mixed  Methods

Approaches. 5 ed. Sage publications; 2018.

31. Creswell JW, Clark VLP. Designing and conducting mixed methods research. Sage publications;

2017.

32. Lincoln YS, Guba EG. Naturalistic inquiry. Beverly Hills Sage. 1985;

33. Tashakkori A. SAGE handbook of mixed methods in social & behavioral research. Sage; 2010.

34. Brandenburg H, Panfil E, Mayer H, Schrems B. Pflegewissenschaft 2: Lehr–und Arbeitsbuch zur

Einführung in die Methoden der Pflegeforschung. 3 ed. Hogrefe AG; 2018.

35. Sandelowski M. Whatever happened to qualitative description? Res Nurs Health. 2000;23(4):334-

40. doi:https://doi.org/10.1002/1098-240X(200008)23:4<334::AID-NUR9>3.0.CO;2-G

36. Miles MB, Huberman AM, Saldaña J. Qualitative data analysis: A methods sourcebook. 3rd ed.

Technical Communication Quarterly. 2014.

37. Creswell JW, Poth CN. Qualitative inquiry and research design: Choosing among five approaches.

Sage publications; 2016.

38. Kelly SE, Bourgeault I, Dingwall R. Qualitative interviewing techniques and styles. Kelly S (2010)

Qualitative interviewing techniques and styles In: Bourgeault I, Dingwall R, de Vries R (eds) The Sage

Handbook of Qualitative Methods in Health Research, Thousand Oaks: Sage Publications. London:

Sage 2010. p. 307-326.

39.  Dresing  T,  Pehl  T.  Manual  (on)  transcription.  transcription,  conventions,  software  guides  and

practical hints for qualitative researchers. 3 ed. dr dresing & pehl GmbH; 2015.

40.  MAXQDA.  Advanced  qualitative  &  mixed  methods  research  for  Windows  and  Mac.

https://www.maxqda.com/products/maxqda

41. Saldaña J. The coding manual for qualitative researchers. 2 ed. The coding manual for qualitative

researchers. 2013:1-440.

42.  REDCap.  Research  Electronic  Data  Capture.  Accessed  10.03,  2024.  https://www.project-

redcap.org/

43.  Angermeyer  MC,  Kilian  R,  Matschinger  H.  WHOQOL-100,  WHOQOL-BREF  (WHO-QOL):

Handbuch für die deutschsprachigen Version der WHO Instrumente zur Erfassung von Lebensqualität.

Hogrefe; 2000.

13https://preprints.jmir.org/preprint/82833 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Waldboth et al

44.  Klann  N,  Hahlweg  K,  Heinrichs  N.  SEF:  Skala  zur  Einschätzung  des  Familienlebens.

Diagnostiscke Verfahren für die Beratung: Materialen zur Diagnostik und Therapie in Ehe-, Familien-

und Lebensberatung. 2003:144-145. 

45. Zúñiga F, Ausserhofer D, Hamers JP, Engberg S, Simon M, Schwendimann R. Are Staffing, Work

Environment, Work Stressors, and Rationing of Care Related to Care Workers' Perception of Quality

of  Care?  A  Cross-Sectional  Study.  J  Am  Med  Dir  Assoc.  Oct  1  2015;16(10):860-6.

doi:https://doi.org/10.1016/j.jamda.2015.04.012

46. Schwarzer R, Jerusalem M. Generalized self-efficacy scale. J Weinman, S Wright, & M Johnston,

Measures in health psychology: A user’s portfolio Causal and control beliefs. 1995;35:37. 

47.  Grässel  E,  Leutbecher  M.  Häusliche  Pflege-Skala  HPS:  zur  Erfassung  der  Belastung  bei

betreuuenden oder pflegenden Angehörigen. 2 ed. VLESS Verlag; 2001.

48. Kenaszchuk C, Reeves S, Nicholas D, Zwarenstein M. Validity and reliability of a multiple-group

measurement scale for interprofessional collaboration.  BMC Health Services Research. 2010/03/30

2010;10(1):83. doi:https://doi.org/10.1186/1472-6963-10-83

49.  Lüdtke  O,  Robitzsch  A,  Trautwein  U,  Köller  O.  Umgang  mit  fehlenden  Werten  in  der

psychologischen Forschung. vol 58. Hogrefe Verlag; 2007:103–117.

50.  Silverman  B,  Cara  M,  Boulet  S,  O’Leary  L.  Logic  models  for  planning  and  evaluation

https://stacks.cdc.gov/view/cdc/11569/cdc_11569_DS1.pdf?

51. Glasson JB, Chang EM, Bidewell JW. The value of participatory action research in clinical nursing

practice.  International  Journal  of  Nursing  Practice.  2008;14(1):34-39.

doi:https://doi.org/10.1111/j.1440-172X.2007.00665.x

52. McCormack B, Kitson A, Harvey G, Rycroft-Malone J, Titchen A, Seers K. Getting evidence into

practice:  the  meaning  of  `context'.  Journal  of  Advanced  Nursing.  2002;38(1):94-104.

doi:https://doi.org/10.1046/j.1365-2648.2002.02150.x

53.  Nilsen  P,  Bernhardsson  S.  Context  matters  in  implementation  science:  a  scoping  review  of

determinant frameworks that  describe contextual  determinants for implementation outcomes. BMC

health services research. 2019;19:1-21. doi:https://doi.org/10.1186/s12913-019-4015-3

54. Harvey G, Kitson A. PARIHS revisited: from heuristic to integrated framework for the successful

implementation  of  knowledge  into  practice.  Implement  Sci.  Mar  10  2016;11:33.

doi:https://doi.org/10.1186/s13012-016-0398-2

55.  Kowalski  CP,  Veeser  M,  Heisler  M.  Formative  evaluation  and  adaptation  of  pre-and  early

implementation of  diabetes shared medical  appointments to  maximize sustainability  and adoption.

BMC Family Practice. 2018;19:1-23. doi:https://doi.org/10.1186/s12875-018-0797-3

56. Stetler CB, Legro MW, Wallace CM, et  al.  The role of formative evaluation in implementation

research  and  the  QUERI  experience.  J  Gen  Intern  Med.  2006;21  Suppl  2(Suppl  2):S1-8.

doi:https://doi.org/10.1007/s11606-006-0267-9

57. World Medical Association. 2013; WMA Deklaration von Helsinki - Ethische Grundsätze für die

medizinische Forschung am Menschen. Retrieved from www.fmh.ch 

14https://preprints.jmir.org/preprint/82833 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Waldboth et al

Supplementary Files

https://preprints.jmir.org/preprint/82833 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Waldboth et al

Figures

https://preprints.jmir.org/preprint/82833 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Waldboth et al

Overview of the study phases.

Powered by TCPDF (www.tcpdf.org)

https://preprints.jmir.org/preprint/82833 [unpublished, non-peer-reviewed preprint]

http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Figures
	Figure 1



