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ABSTRACT
Introduction Home mechanical ventilation can be used 
to manage symptoms of breathlessness and sustain life 
for people living with motor neuron disease (plwMND). 
In the UK, less than 1% of plwMND use tracheostomy 
ventilation (TV). This contrasts with some other countries, 
where rates are much higher. Due to a lack of evidence 
about its feasibility, cost- effectiveness or outcomes, TV is 
not covered in the UK National Institute for Health and Care 
Excellence guidance. Most plwMND receiving TV in the UK 
do so as an unplanned crisis intervention, which can lead 
to a prolonged hospital stay while a complex care package 
is arranged. There is insufficient literature addressing the 
burdens and benefits of TV, how it should be initiated and 
delivered, and how future care choices for plwMND can 
be supported. The aim of this research is to provide new 
understandings of the experiences of plwMND using TV, 
and those of family members and healthcare professionals 
(HCPs) involved in their care.
Methods and analysis A UK- wide qualitative study with 
two workstreams: (1) Patient focused case studies (n=6) 
including plwMND, family members and HCPs to focus 
on experiences and tasks of daily living from multiple 
perspectives. (2) Interviews with plwMND (n=10), family 
members, including bereaved family members (n=10) and 
HCPs (n=20) on broader experiences and issues relating 
to use of TV, such as ethical considerations and decision 
making.
Ethics and dissemination Ethical approval has been 
granted by the Leicester South Research Ethics Committee 
(22/EM/0256). All participants will be asked to provide 
electronic, written and/or audio recorded informed 
consent. Study findings will be disseminated in peer- 
reviewed journals and conference presentations and 
used to develop new resources for teaching and public 
information.

INTRODUCTION
Motor neuron disease (MND, known as 
amyotrophic lateral sclerosis in its the most 
common form, is a progressive, neurode-
generative condition characterised by loss 
of motor nerves causing muscles to weaken, 
resulting in loss of independent limb move-
ment, often also loss of speech and ultimately 

respiratory insufficiency. As respiratory 
muscles weaken, the National Institute for 
Health and Care Excellence (NICE) suggests 
that non- invasive ventilation (NIV) can be 
useful to help manage symptom burden and 
prolong survival.1 2 NIV may not be tolerated 
by some people living with MND (plwMND), 
particularly those with severe bulbar involve-
ment, while for others, NIV might not 
provide sufficient ventilation as the disease 
progresses, nor does it protect against aspira-
tion. Tracheostomy/laryngectomy ventilation 
(TV), which might support the care of such 
individuals, is not covered in the NICE guid-
ance on the management of MND.3

Less than 1% of plwMND in the UK have 
TV.4 5 A recent audit found that TV is often 
undertaken in response to a crisis (81%) 
rather than as a planned intervention, 
resulting in an extended recovery time and 
prolonged hospital stay while a complex 
care package is arranged.4 In Italy, Spain, 
the USA and Japan in particular, rates of 
TV in plwMND are much higher (5%–33%) 
and increasing.6–8 There is evidence that TV 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This qualitative study will enable in- depth explora-
tion of the views and experiences of participants on 
the use of tracheostomy ventilation (TV) for people 
living with motor neuron disease (plwMND).

 ⇒ Study methods have been designed to be very flex-
ible, enabling plwMND to participate regardless of 
issues associated with this progressive condition, 
such as communication difficulties and fatigue.

 ⇒ The pool of potential participants in the UK is very 
small, hence it may be difficult to build diversi-
ty into study recruitment and participation in data 
collection.

 ⇒ Participants will be self- selecting, potentially lead-
ing to recruitment bias and to some perspectives on 
TV being omitted from the study.
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can prolong survival times6 7 9 when compared with use 
of NIV,8 10 11 but evidence on quality of life for plwMND 
who use TV is much more limited. A small number of 
international studies indicate that plwMND with TV in 
place tend to record good quality of life scores, but family 
members report higher burdens of care and lower quality 
of life.10 11

In the UK, TV may be considered too intrusive and 
burdensome by healthcare professionals (HCPs),12 but 
there have been no substantial studies that have sought 
the views of plwMND or close family members on its 
use.12 13 Further, qualitative exploration would add to 
understanding of the lived experience of plwMND with 
TV, how quality of life is conceptualised in this context 
and what any ‘burdens’ for them or family members are. 
This study will build on previous work by members of the 
study team (JP, CF and MRT) and the UK Tracheostomy 
Ventilation in MND Steering Group of multidisciplinary 
professionals, working in association with the MND Asso-
ciation, to draw together evidence about the use of TV 
for plwMND and family members involved in their care. 
The findings will contribute to building an evidence base 
to determine how to optimise symptom management for 
plwMND, care pathways, choice and quality of life.

Aims and objectives
The aims of the study are as follows:
1. To understand the experience of living with TV for 

plwMND, their close family members and any implica-
tions for their quality of life.

2. To understand the perspectives of HCPs on the use of 
TV for plwMND and any implications for treatment 
and care delivery pathways.

The primary objectives are as follows:
1. To explore how plwMND, family members and HCPs 

discuss and make decisions about the use of TV.
2. To explore the experiences of plwMND electing to 

have TV and those for whom it was placed in an emer-
gency.

3. To understand the impacts and demands of living with 
TV from plwMND and family member perspectives.

4. To identify HCP perspectives on the key issues of TV 
use for plwMND and family members.

METHODS AND ANALYSIS
Study design
This is a mixed qualitative methods study comprising two 
workstreams:

W1: Qualitative, longitudinal case studies made up of 
the individual living with MND, one or more key family 
members directly involved in care and one or more HCP

W2: Qualitative single interviews with plwMND with 
TV (placed in an emergency setting or electively), close 
family members and a range of HCPs

W1 case studies will explore the impact of TV on day- 
to- day living for plwMND and those who are in regular, 
close contact with them. Participants will be asked to take 

part in an initial, qualitative interview to gather informa-
tion on daily routines, experiences of care, and the bene-
fits and challenges of living with TV. During the follow- up 
period of approximately 6 months, they may be asked to 
participate in one or more shorter interviews to deepen 
the enquiry into topics raised during the initial interview. 
PlwMND and family members may also choose to partici-
pate in taking photographs of items and spaces that illus-
trate daily living from their perspective, and/or creating 
ecograms to provide a simple visual map of their relation-
ships and care networks.

W2 interviews will gather data on broader experi-
ences and issues relating to the use of TV for plwMND, 
such as the decision- making process and patient choice. 
Family member participants may include bereaved family 
members with experience of, and insight into, these 
wider concerns.

Sampling and eligibility
The study will use purposive sampling to select partici-
pants from across the UK with experience relevant to 
addressing the research aims. The study population 
will comprise adults living with MND who use TV, and 
adult family members and HCPs who have experience of 
supporting a person with MND to use TV. For case studies, 
the person with MND will be asked to nominate family 
member(s) involved in their care and HCP(s) for inclu-
sion in the first instance. As the total number of patients 
with MND who use TV in the UK is small, the emphasis 
will be on recruiting any eligible participant, although the 
diversity of the sample may be limited by this approach. 
Inclusion and exclusion criteria are presented in box 1.

Sample size
For W1, the aim is to generate approximately six case 
studies, each comprising the person with MND and up to 
four people closely involved in their care. For W2, the aim 
is to conduct individual interviews with approximately 10 
patients with MND with TV in place, 10 family members 
(including bereaved family members) and 20 HCPs across 
a range of professions and specialties. The estimated total 
sample size is 52–70 participants to provide sufficient 
volume and richness of data to enable a constant compar-
ative analysis to be carried out.14

Recruitment
W1: Primary participants in W1 case studies will be 
plwMND with elective or emergency placed TV drawn 
from across the UK. Patients with MND will be identified 
and approached through; National Health Service motor 
neuron disease services, palliative care or respiratory 
and ventilation teams, hospices, the MND association or 
may self- refer via public advertising. PlwMND identified 
by a member of their clinical team will be asked by the 
HCP if they are interested in taking part in the study. 
Patients will be given, sent or emailed an information 
pack comprising a letter of invitation and a participant 
information sheet and asked to respond directly to the 
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researcher (by phone or email) if they are interested in 
taking part. Alternatively, plwMND can give their HCP 
permission to pass their contact details to the researcher. 

People who self- refer in response to public advertising 
will be sent or emailed an information pack and asked to 
respond directly to the researcher.

Potential participants will have as long as they wish 
to consider participation. If they wish to proceed, the 
researcher will make an appointment to meet with them 
to discuss the study, either using an online video confer-
encing tool (such as Teams or Zoom) or by phone. Poten-
tial participants will also have the option to liaise via email 
if preferred. Where it is feasible to meet in- person, and if 
this is the individual’s preference, the meeting will take 
place in a convenient location, which is likely to be their 
home.

Prior to the initial interview, each patient participant 
will be asked to nominate family member(s) and HCP(s) 
who have a key role in their care provision. Nominated 
individuals will be approached by the researcher by 
phone or email, provided with a participant information 
sheet and asked to respond directly to the researcher if 
they would like to take part. The researcher will arrange 
a convenient time to discuss the study with them and to 
answer any questions.

W2: PlwMND, family member and HCP participants in 
WS2 will be drawn from across the UK and will be identi-
fied and approached through; NHS MND services, palli-
ative care or respiratory and ventilation teams, hospices, 
the MND Association or may self- refer via public adver-
tising. In services where HCPs offer a routine postbereave-
ment follow- up call to family members, some bereaved 
family members may be identified as meeting the inclu-
sion criteria by HCPs who provided care for their relative. 
Bereaved family members may also be identified through 
bereavement services attached to the healthcare service 
who provided care for their relative, and with whom 
they have had contact since the death. HCPs may also be 
recruited via their clinical/professional networks such as 
the MND Clinical Studies Group, TV in MND Steering 
Group and the Specialists in Long- term Ventilation at 
Home network. Patients and family members can, but do 
not need to be from the same household. HCPs can, but 
do not need to be linked to a patient who is participating 
in the study.

PlwMND and family members identified by a member 
of their clinical team will be asked by the HCP if they are 
interested in taking part in the study. PlwMND can be 
given, sent or emailed an information pack comprising 
a letter of invitation and a participant information sheet 
and asked to respond directly to the researcher (by 
phone or email) if they are interested in taking part in 
the study. Alternatively, they can give their HCP permis-
sion to pass their contact details to the researcher. Those 
who self- refer in response to public advertising will be 
sent or emailed an information pack as above and asked 
to respond directly to the researcher.

All potential participants may take as long as they wish 
to consider participation. If they wish to proceed, the 
researcher will make an appointment to meet with them 
either using an online video conferencing tool, such 

Box 1 Inclusion and exclusion criteria

Inclusion criteria

Patient
 ⇒ Adult (aged >18 years).
 ⇒ Diagnosed with motor neuron disease (MND) and using tracheosto-
my ventilation (TV).

 ⇒ Able to use an online video conferencing tool, email or phone.
 ⇒ Able to give informed consent.

Family member
 ⇒ Adult (aged >18 years).
 ⇒ In a care relationship with someone with MND who uses TV.
 ⇒ Able to use an online video conferencing tool, email or phone.
 ⇒ Able to give informed consent.

Bereaved family member (workstream 2 only)
 ⇒ Adult (aged >18 years).
 ⇒ Previously in a close relationship with someone with MND who uses 
TV.

 ⇒ Bereaved >8 weeks and <3 years prior to participating in the study.
 ⇒ Able to use an online video conferencing tool, email or phone.
 ⇒ Able to give informed consent.

Healthcare professional
 ⇒ Involved in the care of people with MND who use or may consider 
using TV.

 ⇒ Able and willing to use an online video conferencing tool, email or 
phone.

 ⇒ Able to give informed consent.

Exclusion criteria

Patient
 ⇒ <18 years.
 ⇒ Not diagnosed with MND.
 ⇒ Not using TV.
 ⇒ Unable to use an online video conferencing tool, email or phone.
 ⇒ Unable to give informed consent.
 ⇒ Lack or loss of capacity.

Family member
 ⇒ <18 years.
 ⇒ Not in a care relationship with someone with MND who is using TV.
 ⇒ Unable to use an online video conferencing tool, email or phone.
 ⇒ Unable to give informed consent.

Bereaved family member (workstream 2 only)
 ⇒ <18 years.
 ⇒ Not previously in a care relationship with someone with MND who 
used TV.

 ⇒ Bereaved <8 weeks or >3 years prior to participating in the study.
 ⇒ Unable to use an online video conferencing tool, email or phone.
 ⇒ Unable to give informed consent.

Healthcare professional
 ⇒ <18 years.
 ⇒ No experience of working with plwMND.
 ⇒ Unable to use an online video conferencing tool, email or phone.
 ⇒ Unable to give informed consent.
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as Teams or Zoom, or by phone. Potential participants 
will also have the option to liaise via email if preferred. 
Where it is feasible to meet in- person, and if this is the 
individual’s preference, the meeting will take place in a 
convenient location, which is likely to be their home. All 
potential participants will be given the opportunity to ask 
any questions pertaining to their involvement in the study 
before deciding whether to take part.

Consent
All participants will be asked to provide electronic, written 
and/or audio recorded informed consent before they 
participate in the study. It is anticipated that electronic 
written consent will be the primary mode of consent. The 
electronic consent form will be produced using MS Forms 
and a secure link will be sent to each participant via email. 
Completed electronic consent forms will be returned 
directly to the researcher’s secure university account. 
Participants may also complete and return a consent 
form by post or email. Before the interview begins, the 
researcher and participant will go through the consent 
form together and verbally confirm consent, including 
prior electronic consent. For follow- up interviews and if 
a series of ongoing exchanges is used, continued consent 
will be checked verbally at the start of each exchange, but 
ongoing written responses will be considered to indicate 
willingness to participate.

Data collection
Data collection will take place between January 2023 and 
May 2024. Interviews for WS1 and WS2 will be directed 
by a topic guide that can be tailored to the experiences 
of each participant.15 The topic guide for interviews 
with plwMND is available as an online supplemental file. 
Core topics have been informed by the literature and 
the expertise of the research team and PPI contributors. 
Interviews will explore decisions to have TV, whether as 
an elective decision or in a crisis; living with TV including 
family life and the care and professional input required; 
and consideration of deterioration, change and advance 
decisions. Semistructured interviews allow for core topics 
to be raised, while leaving scope for the identification and 
exploration of unanticipated topics, which may emerge as 
salient and extending discussion of these issues to estab-
lish clarity and depth of meaning.14 16

Flexibility is an essential element of this qualitative 
design, allowing interview techniques to be adapted to 
the individual. This broader concept of ‘interviewing’ 
recognises that interviews may take many forms including 
email exchanges, and every effort will be made to accom-
modate patients with impaired speech or fatigue due to 
their condition. Interviews may take place as a one- off 
or over several shorter exchanges.17 The data collection 
method(s) used will be guided by, and dependent on, 
participant’s communication preferences. PlwMND and 
family members participating in W1 case studies can also 
choose whether they prefer an individual or joint inter-
view. All interviews will be video or audio recorded with 

the consent of participants and transcribed to facilitate 
analysis.

Ecograms
For W1, plwMND and family members may be asked 
to draw or describe services involved in providing care 
and support to provide a simple, visual map of their rela-
tionship networks.18 Ecograms allow for exploration of 
the range, extent and significance of those involved in 
supporting plwMND, including social and family contacts 
as well as health professionals. Previous work has shown 
that these can complement interviews by illustrating 
complexity and social burden.19

Photographs
PlwMND and family members participating in W1 may be 
invited to take photographs to illustrate their daily lives; 
for example, the spaces they inhabit, medical equipment 
required and things they do and enjoy. Like ecograms, 
photographs allow participants to express themselves in a 
non- verbal way, capturing the world through their eyes.20 
Participants will be made aware that photos should not 
include people who have not consented to have their 
photo taken for the purpose of the research. Photographs 
may be used to inform questions posed in the interviews.20

Ecograms and photographs will be an optional part of 
the study. Where available, they may be used to prompt 
discussion and explore responses during case study inter-
views with patients and family members. The limits on the 
use of photographs will be clearly defined and explained 
to participants.

Data analysis
As this is exploratory research, a grounded theory approach 
will be drawn on to implement a constant comparative 
analysis of the data.14 Analysis will be supported by NVivo 
V.12 software, which allows the building of individual and 
groups codes, helping the research team to explore how 
concepts are related. Open, axial and selective coding 
will identify core categories and thematic interrelations 
within and between each data set.16

During the initial process of open coding, segments of 
interview transcripts will be allocated to one or more broad 
‘nodes’ within NVivo to capture all text relating to an idea 
or topic. The coding frame will be developed through an 
iterative process of reading, coding and discussion of the 
data by the research team to identify and link ‘themes’ 
occurring within and across the workstreams. Codes will 
remain flexible throughout so that they can be reorgan-
ised and restructured as necessary. After open coding has 
been completed, a more refined and selective process of 
coding on from individual nodes will be undertaken to 
differentiate and explore themes identified according to 
their relevance to the study objectives.

Once data collection for the case studies is complete, 
each case will be written up as an individual narrative, 
with photographs and ecograms used to generate context 
and perspective. Ecograms will be analysed individually 
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and comparatively to identify patterns of key supporters 
within networks. Photographs will be analysed for themes 
across the cases as well as within each case.20 The visual 
context provided for issues raised in interviews will enable 
the ‘unique vitality’ of each case to be reflected.21

Study findings will be reported in line with Standards 
for Reporting Qualitative Research.22

Study team
The study team is made up of clinicians, researchers and 
academics with expertise and specialist training in pallia-
tive care, MND and home mechanical ventilation. Team 
members will contribute to identifying potential partici-
pants, guiding data analysis through regular team discus-
sions, preparing study outputs and dissemination.

Patient and public involvement
The study patient and public involvement (PPI) group 
includes three plwMND and a family member currently 
caring for someone living with MND and using TV. The 
PPI group have met online and have been involved in 
designing the content and wording of participant infor-
mation sheets, promotional materials, consent forms 
and topic guides. Group members will be updated on 
progress of the study through regular emails and virtual 
meetings as appropriate. The PPI group have expressed a 
willingness to share study information with their networks 
to support recruitment. They will be invited to comment 
on study findings and an early draft of the final report.

ETHICS AND DISSEMINATION
Ethical approval was obtained from the NHS Health 
Research Authority in December 2022 following a favour-
able opinion from the Leicester South Research Ethics 
Committee (IRAS ID: 318973, REC Ref: 22/EM/0256). 
All participants will be asked to provide electronic, written 
and/or audio recorded informed consent prior to taking 
part in the study.

Ethical considerations
The key ethical issue in this study is the sensitivity of the 
topic. Discussing progressive, degenerative health condi-
tions and the end of life can be challenging for partici-
pants. Previous studies have found that those taking part 
in qualitative studies of this nature, including bereaved 
family members, report positive experiences, despite the 
difficulty of the subject.23–25 There will also be challenges 
in including participants with MND, as they are likely to 
have communication difficulties and to be easily fatigued. 
Yet it is vital that we do not exclude such individuals from 
participation in research, but tailor the research methods 
to meet their needs. Great care has been taken in the 
design of this study to allow a flexible approach to data 
collection based on participants’ abilities and communi-
cation preferences. Research has shown that participants 
who are approaching the end of life can welcome the 

opportunity to voice their experiences and can derive 
benefit from participating.26

Participants will be asked to consider carefully how they 
might feel discussing issues relating to MND and venti-
lation before agreeing to take part. They will be assured 
that participation is voluntary and that they can withdraw 
at any time, including during the interview. If a partici-
pant becomes distressed, the interview will be paused and 
time will be taken to establish whether the participant 
wished to continue at that time, at another time, or to 
withdraw from the study. The researcher will remain with 
the participant until they have regained composure and 
the discussion has been brought to a neutral topic.

Members of the research team have considerable expe-
rience of undertaking sensitive research in the field of 
palliative and end- of- life care and have previously worked 
with participants who have communication difficul-
ties and neurological conditions. Where interviews are 
conducted in person the university’s lone worker policy 
will be followed.

Dissemination
To maximise impact and reach, we aim to publish findings 
in peer- reviewed, open- access journals and to disseminate 
findings at national and international conferences. Other 
dissemination strategies will include a dedicated project 
website, newsletters and promotion through social media 
(eg, ResearchGate, Twitter, blogs). Findings will also be 
used to develop new resources for teaching and public 
information.
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