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Abstract

Background Motor Neurone Disease (MND) leads to muscle weakening, affecting movement, speech, and
breathing. Home mechanical ventilation, particularly non-invasive ventilation (NIV), is used to alleviate symptoms
and support breathing in people living with MND. While home mechanical ventilation can alleviate symptoms and
improve survival, it does not slow the progression of MND. This study addresses gaps in understanding end-of-life
decision-making in those dependent on home mechanical ventilation, considering the perspectives of patients,
family members, and bereaved families.

Methods A UK-wide qualitative study using flexible interviews to explore the experiences of people living with MND
(n=16), their family members (n=10), and bereaved family members (n=36) about the use of home mechanical
ventilation at the end of life.

Results Some participants expressed a reluctance to discuss end-of-life decisions, often framed as a desire to

“live for the day” due to the considerable uncertainty faced by those with MND. Participants who avoided end-of-

life discussions often engaged in‘selective decision-making'related to personal planning, involving practical and
emotional preparations. Many faced challenges in hypothesising about future decisions given the unpredictability of
the disease, opting to make ‘timely decisions’as and when needed. For those who became dependent on ventilation
and did not want to discuss end of life, decisions were often ‘defaulted’to others, especially once capacity was

lost. ‘Proactive decisions, including advance care planning and withdrawal of treatment, were found to empower
some patients, providing a sense of control over the timing of their death. A significant proportion lacked a clear
understanding of the dying process and available options.

Conclusions The study highlights the complexity and evolution of decision-making, often influenced by the
dynamic and uncertain nature of MND. The study emphasises the need for a nuanced understanding of decision-
making in the context of MND.
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Background

Motor Neurone Disease (MND), including Amyotrophic
Lateral Sclerosis (ALS), causes muscles to weaken, result-
ing in difficulties in movement, speech, swallowing and
breathing. It can also result in cognitive impairments
for 20-40% of people living with MND (plwMND) [1].
When breathing is affected, plwMND can choose to use
home mechanical ventilation (HMV) to palliate symp-
toms, support breathing, and improve quality of life and
survival [1, 2]. In the UK, HMV is predominantly in the
form of non-invasive ventilation (NIV), where breathing
is supported using a face or nasal mask interface. Less
than 1% of patients have invasive ventilation via a tra-
cheostomy [3]. Approximately 60% of plwMND opt for a
trial of HMV, with 83% of these successfully adapting to
it [3] and 23% becoming full dependent with 24 h use [4].
Whilst using HMV may improve symptoms and prolong
survival it does not affect the neuro-muscular progres-
sion. Patients will eventually become totally dependent
for all aspects of living and can lose the ability to com-
municate, entering a so-called ‘locked-in’ state. MND has
no cure and the majority of deaths are from respiratory
failure [5].

In line with implementation of NICE guidance [6],
there is a growing need to support discussions about the
use and the cessation of HMV. NICE recommends that
discussions about the wider context of palliative care,
end of life decisions, and potential for withdrawal, take
place at various time points including alongside deci-
sions about starting HMV [1, 7, 8]. However, recent work
mapping UK respiratory clinical care using surveys of
healthcare professionals working in MND reported that
end-of-life respiratory care was most commonly dis-
cussed when the patient initiated it (69%) and when there
is increased dependence on the ventilator (65%). 37% of
the healthcare professional participants reflected that
these discussions occurred too late [9].

There is a small body of work that has explored deci-
sions to start ventilation [10-13] and transitions from
non-invasive to invasive ventilation [14—16]. Studies
exploring plwMND’s decisions to start HMV report find-
ings around the significance of the intervention along-
side the patient’s perspective on the prolongation of life,
fear of the intervention, and information and knowledge
about HMV [10, 13, 17]. All studies highlight the autono-
mous focus on patient decision-making, Greenaway et
al. [10] also illustrate a theme of family and healthcare
professional support, or pressure, impacting patient
decision-making. Notably, the patient’s knowledge that

they can discontinue HMYV is only cited as a theme in the
paper from Young et al. [12].

Little is known about the extent or nature of end-of-life
discussions between patients, families, and healthcare
professionals, what informs decisions, or how patients
and families are supported through the experience [18].
While some patients who are dependent on HMV wish
to remain so until their death, a proportion wish to stop
their HMV sooner [19-22]. Some may have made a valid
and applicable advance decision to refuse treatment
(ADRT). In the UK clinical knowledge suggests a lack
of understanding about the processes and legal issues
related to discontinuing HMV [23]. Professional guid-
ance notes the general lack of published research evi-
dence in this field and a need for further exploration of
the issues [7].

Evidence about decision-making suggests that rela-
tional autonomy is often a central facet as patients func-
tion in the context of social and family histories that
cause them and their families to have ‘overlapping con-
siderations’ and ‘intertwined lives’ [24]. Patients ulti-
mately make decisions about commencing HMV but
these are rarely made in isolation or without consider-
ation for their families [10, 11]. However, little is known
about decision-making regarding HMV use at the end-
of-life, once a plwMND is dependent on HMYV, or ‘fully
ventilated’ [8, 18]. This study explored this end-of-life
decision-making about HMV use from the perspec-
tives of plwMND, family members, and bereaved family
members.

Methods

Study design

This UK-wide, qualitative interview study was designed
to explore end-of-life decision-making about HMV
use in MND from the perspectives of plwMND, fam-
ily members, and bereaved family members. Draw-
ing on an interpretive constructivist methodology, the
research aims to provide insights into the diverse ways
individuals or groups understand, experience, and navi-
gate health and illness within their social and cultural
contexts [25]. A flexible approach to qualitative semi-
structured interviews was employed to accommodate the
needs of plwMND and their family members, including
the bereaved [25, 26]. PIwMND may struggle to commu-
nicate due to dysarthria, difficulty projecting their voice,
or by speaking whilst using HMV. They also may fatigue
easily. Family members, including the bereaved, are often
emotionally and physically exhausted so it was vital to
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adapt interviews to accommodate participants’ needs
[26-28].

Eligibility

Bereaved family members

Participants were eligible if they had experienced
bereavement after being involved in the care of someone
dependent on HMYV to sustain their breathing. Bereaved
family members were recruited if they had either experi-
ence of the person with MND dying following the with-
drawal of their HMV, or when the person with MND had
died with their HMV in place. They could not take part
in the study until at least eight weeks after their bereave-
ment, there was no upper time limit.

People living with MND (plwMND) and family members
PIwMND were eligible if they were considered dependent
on their HMV. This definition varied across the UK. Flex-
ibility was employed with focus on patients using HMV
for 16 h or more per day who were willing to talk about
their experiences, goals and values for future care. Family
members could, but did not need to be, from the same
household as the plwMND. They were eligible if they
were currently involved in supporting someone with
MND who was dependent on their HMV.

Recruitment

Participants were either approached by a clinician
involved in their care, or, self-referred to the study. The
clinicians involved in the study were either part of the
project advisory group established at the funding appli-
cation stage or recruited using a snowball effect from
this network and study publicity. Approvals were then
sought from each of the relevant NHS Trusts or hospices.
If approached by a clinician, potential participant were
provided with the Participant Information Sheet. Indi-
viduals could contact the researcher [EW] directly for
more information or to take part. Study information was
shared on social media, via patient and family support
networks, the Motor Neurone Disease Association web-
site and branch newsletters, as well as the MND Clinical
Studies Group. There was also a study-specific website.
Those self-referring to the study did so by contacting the
researcher via the contact details provided. They were
also sent the Participant Information Sheet via email or
post and any queries were answered before setting-up a
suitable time for an interview.

Data collection

Interviews were conducted by EW between May 2021
and December 2023 via a video platform, telephone,
email, or in-person. Before the interview, consent was
collected, primarily online, via Microsoft Forms®©. How-
ever, a small number of participants chose to provide
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written consent, which was scanned and stored securely.
Three people chose to have their verbal consent audio
recorded. With permission, all interviews were audio
recorded and in two instances video recorded via the
online platform to aid transcription and clarity of those
speaking with HMV in place. Interview guides were
developed for each participant group and tailored to the
individual. Notes were written after each interview and
occasionally some brief questions were clarified or asked
by email follow-up.

Great care was taken during the interview process to
create a positive experience for participants. Participants
were aware they could pause or stop the interview at any
time, although none chose to do this. Whilst some did
get upset, they noted this was due to their experiences
rather than the exploration of these in the interview pro-
cess. The participant information sheet signposted par-
ticipants to a range of support should it be required.

Analysis

A professional company undertook transcription ver-
batim. After transcription and anonymisation, all inter-
views were stored in NVivol4© to facilitate a thematic
analysis of the data [29]. Throughout the study EW has
drawn on a constant comparison approach to support the
interpretation of the data [30]. After each interview, sum-
mary notes were written and time was taken to reflect on
the interview to identify ways to enhance questions and
identify any areas that might require follow-up. Once
transcribed - or compiled into a word document for
email interviews - interviews were read and anonymised,
time was taken to reflect on the process and initial open
coding undertaken. While the amount of data and level of
co-construction [25] varied depending on the participant
and collection method, we feel the relevance, importance
and richness of the data did not. Hence all data were ana-
lysed in the same way by creating nodes and sub-nodes
in Nvivo.

To support this iterative analysis process members of
the Project Advisory Groups read and commented on
10 (19%) of the transcripts and findings have been pre-
sented, discussed, and revised at a number of the Group’s
meetings. Initial codes were then reviewed, refined, and
revised through a process of reading and re-reading
both transcripts and coded nodes to interpret mean-
ing [31, 32]. Data sets were analysed separately and
then together to compare themes across the participant
groups [24]. Throughout the process written summaries,
memos and diagrams were used to organise and identify
links between codes and themes, and across data sets
[30, 31]. Pseudonyms have been used throughout along
with classification as either ‘plwMND); ‘family members’
and ‘bereaved family members’ Family dyads are linked
together where appropriate.
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Table 1 Bereaved family member demographics
Bereaved family member demographics n=36

Gender Female 30
Male 6

Age range 28-78 years

Relationship to the patient Wife 23
Husband 3
Daughter 6
Son 2
Parent 2

Time from diagnosis to death 2 months to 8 years*

Time from death to interview date 9 weeks — 5.5 years

Place of death (n=32 individual patients) Home 19
Hospice 10
Hospital 3

Table 2 plwMND and family member demographics

PIWMND n=16 Family members n=10
Relationship status Married Married
Gender Female n=3 Female n=8
Male n=13 Male n=2
Age range 50-73 years 45-71 years
Time since diagnosis ~ 1-9 years*

*These are approximate. Date of diagnosis was not routinely collected as some
participants experienced this as a process rather than specific date

Results

Sixty-two individuals took part in 53 interviews for
the study. The study included people living with MND
(n=16), their family members (n=10), and bereaved fam-
ily members (n=36). Most were recruited from across
seven NHS Trusts and two hospices. Across all groups
thirteen participants self-referred to the study. Nine of
the patients and family members chose to be interviewed
together. This was often essential to facilitate the inter-
view as the plwMND would not have been able to partici-
pate without this support. Two of these family members
also took part in their own separate interview. Three of
the bereaved family member interviews were joint inter-
views with another bereaved family member from the
same family. Interviews took place via video platform
(n=31), telephone (n=12), in-person at the participant’s
home (n=7), or via email (n=3).

People living with MND and using HMV were pre-
dominantly male, family members and bereaved fam-
ily members were predominantly female (see Tables 1
and 2). As Table 2 shows, all family members who spoke
about a plwMND were spouses. For the bereaved family
members, the relationship to the deceased person were
predominantly spouses (n=26/36), but there were also
eight adult children and two parents that took part. All
patients had or were using mask ventilation, except two
(1 invasive ventilation, 1 Cuirass ventilation). Bereaved
family members talked about 15 pwMND who died with
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their HMV in place and 17 who died after their HMV was
withdrawn (n=32).

The study generated data with intricate stories span-
ning a range of topics. Data sets were coded indepen-
dently, cross-data comparisons then highlighted that the
data sets shared key themes with no substantial differ-
ences between these themes. However, these themes are
viewed from different perspectives, or lenses, depending
on participant group. This paper presents the findings
from across the participant groups in four interlinked
themes: selective decisions, timely decisions, defaulted
decisions, and proactive decisions.

Selective decisions

Despite the nature of the study, some participants did
not want to talk to the researcher about end-of-life deci-
sions. Bereaved family members also reflected on how
their loved one had avoided or refused to talk about their
end-of-life.

Because he didn’t really want to talk about it. ...I
had to talk to him about it really, because he didn’t
want to talk about it to them [the MIND team]. ...but
I mean would it do you any good? That sort of talk?
(Connie, bereaved family member)

Some also noted that, at the time, they too had not
wished to talk about the end-of-life, whereas others
explained attempts to encouraged loved ones to engage
with this topic. Anna illustrates this in the second quote
below. As Dave and Susan reflect, expressing avoidance
was not always overt, but often took the form of evading
interview questions about the end-of-life:

Susan: I don't like talking about negative things.
Dave: I think because, well I think [she] has a pretty
good quality of life all things considered it probably
isn’t something that’s really on, you know, the talking
list at the moment. (Susan (plwMND) and her hus-
band Dave).

However, often when participants indicated that they
did not want to focus on talking about end-of-life care
or planning, they would then go on to talk about some
selective decision they had made. These tended to focus
on aspects of what might be termed ‘personal planning’
This was often practical, and emotional preparatory work
that patients and families undertook for themselves.
This would include things such as making adaptations/
improvements to the home such as having a wet room
installed, gardening or decorating, clearing clutter, will
writing, and funeral planning. These are not necessarily
health or care-related plans and some can be achieved
without the input of healthcare professionals.
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We've got lasting power of attorney with [Tim’s]
speech getting worse and stuff, so we've done that.
We've done a will, but we haven't talked about any-
thing else. (Anna (family member), Tim's wife)

For those participants who did not want to engage with
end-of-life discussions, they would explain this with the
caveat that they preferred to ‘live for the day; and ‘take
each day as it comes. This indicates those living with
MND live with considerable uncertainty, limiting their
ability and desire to predict and make decisions about
their future care.

Timely decisions

In living with this uncertainty, patients often noted how
challenging it was to theorise about what they might
want in the future:

Now, five years ago, if youd asked me how I would
feel about the position I'm in now, I'd probably say,
oh God, I couldn’t live with that. But I can live with
that and I can enjoy life with that. So, where will I be
in six months’ time? I don’t know. But what I think I
have learnt is don’t make presumptions about what
you can and can’t live with and still enjoy life. So, I
don’t want to make decisions like that now, because
when the time comes I might feel quite different
about it. (Phil, plwMND)

We weren'’t at the stage where we needed to make
those end-of-life decisions, because we're not at the
end-of-life, and when you get to the end-of-life, I
know some people like to think far ahead, but life
changes, and people change and that can happen
very quickly. So you have to make those decisions at
the time that it's happening, because then it becomes
natural and it becomes a natural next step. You
make those decisions too early on, it’s a huge leap.
(Sophie (family member), Noah's wife)

This uncertainty about what may feel the right decision
in the future was sometimes challenged by the rapid pace
at which things could change. As Thomas notes in his
email correspondence, in a period of just a few months
he needed to shift his thinking from making some deci-
sions about where he might like to be cared for in the
future to actively planning the withdrawal of his HMV.

March22 - I think I have a pretty good understand-
ing of what will happen when I'm approaching the
end. Whilst I'm happy to be at home, we actually
think I might get more timely and appropriate care
if 'm in the local hospice, and I've made this clear.

May22 - All of a sudden I'm now on NIV for
20+ hours per day, and I'm thinking about asking for
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ventilation to be withdrawn sometime during this
summer. I've only discussed this with my wife [name]
at this stage, but I've drafted [a letter] to give to my
palliative care nurse when I see her next. (Thomas,
plwMND)

Some participants appeared to be, or recalled waiting
for a healthcare professional to raise choices about HMV
with them. Others were happy to be guided by profes-
sionals at the appropriate time. Accepting phrases like
‘what will be will be’ (Christine, plwMND) and ‘it is what
it is’ (Joanne, plwMND) illustrated recognition of the
unpredictability of the condition. Timely decisions were
therefore those made at an opportune or favourable time
and were often prompted by changes in the plwMND’s
condition. However, many showed reluctance to for-
malise their decisions, few had an Advance Decision to
Refuse Treatment (ADRT), and the potential for loss of
capacity was not well recognised. When asked about
making a written plan of his decisions in case he was
unable to express them himself, Frank responded:

Well that’s not something that’s likely to occur with
MND is it, because MND does not affect my mental
capability (Frank, plwMND).

There was also evidence from the data that some partici-
pants did not have a clear understanding of what might
happen during the dying process, what might be available
to them, or what options they might have at this time.
This limited, or mis-understanding, of the dying process
restricted the kinds of decisions that could be made in
advance.

I probably didn’t ask enough questions myself,
because I do remember thinking, I can’t work out
what you actually die from with this disease [when
you have ventilation].... So thats probably my,
whether additional information there would have
helped. ...at what stage do you get to that it's no
longer working, or I don’t think I'd clicked that actu-
ally it could no longer work. (Jacky, bereaved family
member)

It would be interesting to know the process of it that
it would take. ...I'm a bit of a coward when it comes
to pain. Just out of interest, because no one has dis-
cussed that with me. When I started the consulta-
tions they wanted to tell me all about end-of-life,
and we decided that we weren’t at the stage where we
needed to know such things, and that we would just
take life a day at a time. ...but it wouldn’t hurt now
to know is it just a question of switching the machine
off, or are there any medications that I might have?
(Noah, plwMND)
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Some respondents referred to having been told they
could ‘stop any time; often in early consultations about
starting HMV. However, this did not always seem to be
equated with the option to withdraw HMV at the end-of-
life. Others felt that discussions placed too much empha-
sis on the option of withdrawal, with limited discussion
about what might happen if they decided to continue
with HMV:

I would quite like to know actually, yeah I would
quite like to know. So yeah, and I guess maybe when
we get to the point where he can’t tolerate any higher
pressures then that is a question that I would ask,
but it certainly hasn’t been offered. The only thing
when I had that initial conversation with the respi-
ratory physio ... So that’s the only information that
weve had about end-of-life, apart from we are
always told you can turn it off if you want to. (Sophie
(family member), Noah'’s wife)

In their separate interviews, Noah and Sophie, illustrate
how patients and family may have different information
needs. This could be especially relevant for family mem-
bers, as the possibility of rapid changes might lead to a
situation where the patient was unable to engage in dis-
cussions about their preferences before more timely con-
versations take place:

With my mum it all happened quite quickly with her
breathing and [the MIND nurse] said that she hadn’t
had chance to have that conversation with her
because it literally went from zero to a hundred very
quick and I hadn’t spoke to her. I do always know
that my mum has always said that if you could go
to Switzerland'and do whatever that wouldn’t be for
her, she was in that mindset, so I always thought she
would have said no to [withdrawal of her ventila-
tion] anyway. (Victoria, bereaved family member)

Like Victoria, a few participants aligned the withdrawal
process with assisted dying and euthanasia. There
seemed to be a limited understanding of the process of
withdrawal and the UK’s legal position on the right to
refuse treatment.

Defaulted decisions

Across all participant groups there were people who did
not want to talk about the future or end-of-life care deci-
sions. Not wanting to talk about end-of-life was often

! Switzerland, along with a number of other countries has a legalised form of
Assisted Dying that permits an individual to assist in another’s suicide. This
permits doctors to prescribe and administer medications which would end
a person’s life. This is not legal in the UK. The euphemism ‘going to Swit-
zerland’ was regularly used to express views about choices to end one’s life.
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framed as ‘staying positive’ and some reported believing
in faith or fate to guide their course. In some instances,
it was apparent that family members wanted a clearer
understanding of the dying process and to make some
plans for the future.

Anna: I suppose I do worry for the future if you dete-
riorate more, about how I'll manage.
Tim: I'm not worried.

Anna: It's all right for you.

Tim: I know what'’s ahead of me (Tim (plwMND)
and his wife Anna (family member)).

For those who became dependent on HMV and did
not want to discuss end-of-life, decisions were often
defaulted to others. With no legal decision in place, once
unable to contribute to decision-making due to loss of
capacity, some patients died with the ventilator in place.
For others, the ongoing use of HMV was deemed to be
clinically futile and withdrawal was implemented in the
patient’s best interests. This bereaved family member
recounted how this decision-making involved her by
default as the next of kin. With the support and guidance
of a healthcare professional, she was able to agree on a
decision she was comfortable with.

So the option we were given was, did we want to take
the mask off and, not see what happens, they knew
what was going to happen, but did we want to do
that by taking the mask off or did we want to take
the mask off and put his old one on, which might
then take a bit longer but all of it’s going to be the
same effect, which I couldn’t really decide, but then
the consultant said he would suggest just taking it
off, because they all knew it as well, [he] hated the
mask. (Jacky, bereaved family member)

Best interests decisions such as these were often based on
relative’s knowledge of their loved one, previous conver-
sations on the topic, or some verbally expressed wishes
about the type of end-of-life care they might want to
receive. For example, they may have expressed a wish not
to suffer, not to be in pain, or like Jacky’s husband, a dis-
like of his mask. This informed the decision, once it was
‘clear that this was the end and that this latest respira-
tory decline was ‘not something he was coming back from’
(Jacky), which allowed some brief time at the end of his
life without the mask.

However, clinical decision-making could be more diffi-
cult when the patient’s wishes were not expressed, either
verbally or via an ADRT and the health professionals
attending the patient are not familiar with that person.
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Lisa explains how her husband had been reluctant to for-
malise his wishes about his ventilation, despite having
made some other decisions (not wanting his ventilation
in place and wanting to die at home), and the subsequent
impact on his death:

Early on after his diagnosis the [palliative care]
nurse did come round and she did have some papers
with the advanced directive forms. And [he] wasn’t
interested in completing them at all. So we put that
aside and then when he started to get worse in 2017
the subject was broached again and again it was
something that he, he did not want to complete
those forms. He did express that he wanted to die at
home. He did express that he didn’t want to die on
the machine. ... But he wouldn’t even write a Will....
I do remember being quite angry with [out of hours
doctors], not verbally angry, but I was angry, but I
do understand why. [Husband] was somebody that
theyd never met before, he didn’t have an advanced
directive, they could only go with what I told them
and they did look at the district nursing records as
well. ...I did have quite a lot of issues with not being
able to [withdrawal his ventilation] sooner when I
felt that the time was right and that I felt that time
was right the night before. (Lisa, bereaved family
member)

This participant’s distress was evident in her interview.
Several bereaved family members also recounted hav-
ing limited understanding of how the ventilator might
impact the dying process. They highlighted that HMV
appeared to be maintaining breathing function beyond
the natural deterioration of other bodily functions. When
bereaved family members recognised this, it was gener-
ally a source of distress as they considered it prolonging
their loved ones’ suffering.

We were at home alone with him, ...I know that your
blood pressure drops and your temperature and
that, so Id done all that. So I knew he should have
been gone ...yet he was still alive. And I said to my
daughter is this ventilator keeping him alive? Well
not exactly alive, but it’s keeping him breathing ...
I'm so angry that nobody told me that, because that
man could have possibly not been suffering for so
many days if somebody had explained that to me.
(Grace, bereaved family member)

It is at these moments that recognition of the clinical
futility of the HMV was reported to be important. Nar-
ratives from bereaved family members suggested that
if health professionals recognised that the patient had
reached the point of dying and that maintaining HMV
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was no longer the best course of action, the treatment
could be withdrawn, as not doing so would prolong
dying. Once recognised, almost all families in this situa-
tion reported agreeing with health professionals or initi-
ated this suggestion themselves.

The lead nurse from the [local] Hospice ...she said
that I think it’s time now ...It’s just a machine keep-
ing her alive. So I'm guessing from an ethical per-
spective that it got to the point where it was the right
thing to do and it was all explained and we just
agreed to say we were all ready as well, because it’s
just, enough is enough really (Owen, bereaved family
member).

While Lasting Power of Attorney (LPA)?> was not asked
about directly, five participants mentioned having dis-
cussed knowledge of this legal requirement for making
health and care decisions on behalf of their loved one.
Three participants (one bereaved family member and two
current family members) noted that they had this docu-
ment in place.

Proactive decisions

Few had written ADRTs or a formal statement about
their wishes about the HMV element of their care, but
more had expressed wishes about other aspects, as illus-
trated by Lisa’s quote above. Place of care/death was most
commonly cited as a decision that had been discussed
with planning in place to achieve this. For example, a few
pIWwMND had visited their local hospice with plans to
move there for their final days, others reported discuss-
ing how they might be supported to stay at home. Of the
few that did have an ADRT in place an example of the
wording, read by the patient’s bereaved wife is below:

There was also this advanced decision to refuse
treatment. ...So he refused resuscitation under any
circumstances and he refused invasive ventilation
and tracheostomy ventilation. And then the with-
drawal of it. So then “Please withdraw my non-inva-
sive ventilation when I am unable to communicate.
My hands are functionless, I cannot write. ..\ When
I lose the ability to speak verbally or to use an elec-
tronic communication aid or to reliably answer yes
or no to simple questions” So I mean he couldn’t
physically sign it but it was all done and we had a
witness came and went through it all. And also that'’s
when he did the DNR as well. (Amy, bereaved family
member)

2 In the UK, a LPA is a legal document that appoints someone of the
patient’s choice to manage (1) health and welfare, and/ or (2) property and
financial affairs, if they are no longer able to manage those decisions for
themselves.
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Another plwMND also spent time with one of his lead
nurses to draft his statement of wishes with a specific
mention of what to do if he died at home with his ventila-
tor in place. This wife recounts the importance of making
this decision and the support provided by the nurse dur-
ing this process:

One of the discussions was about taking the mask
off, taking the ventilator off. And if he died at home
to write in that to give permission for me to turn the
ventilator off, because as she was explaining he stops
breathing but the ventilator still works and that is
not, and he could be waiting a while for someone to
come at home and that’s not, you don’t necessarily
want to be sat here with your husband and the ven-
tilator’s going and they're dead. ... He said I don’t
want you to have to do that, I don’t want you to have
to do that. I said “Love, I'd rather do that than the
other. 1d rather see your face properly” But it was
difficult decisions, but they were handled really
well by [ventilation nurse] and we got through that.
(Kate, bereaved family member)

The first individuals plwMND discussed their decisions
with were often family members. Some were formalised
in writing, but it was not always clear if or how much had
been communicated to professionals. Some explained
that decisions could not be based solely on their assess-
ment of their own quality of life, but were also guided by
those around them. In proactive decision-making family
members reported the decision to be the patient’s, but
that they supported the decision.

Let’s say if my [operation for tracheostomy ventila-
tion were cancelled] because it’s too late to operate
in my condition, I would have to take stock and reas-
sess my situation. These thoughts are never personal,
they based on the effect and burden on your loved
ones and other people. (Paul, plwMND)

Yes, so I guess we were involved in it, but it was more
a case of she knew what she wanted and we very
much respected it. Yeah we were very much like well
we can'’t influence you in it. (Sam, bereaved family
member)

For those patients who were keen to make decisions
about their future care, this became a source of com-
fort to them, to feel that they may have some assurances
about how they might die and a chance to be a conduc-
tor in their own death. As noted above, a number of peo-
ple may have initially been unclear about the process of
withdrawal of HMV or even that it was a legal option for
them. When asked about the importance of having the
choices at the end of his life Geoff stated:
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I didn’t realise they existed. Having realised they
existed it's empowering ...It enabled me to have con-
trol, it enabled me to make a decision. It gave my
family the opportunity to move on. It allowed me
to have the timescale to tidy up my business ready
for handing it on [to someone else], and it gave me
the summer. Because I was a keen gardener, I enjoy
being in the garden. ... Because I do not want to
die, but I don’t want to live the life that I have now.
(Geoff, plwMND)

Those that had made proactive plans for the withdrawal
of their treatment used words like ‘empowering; ‘control,
and ‘choice!

We had that control, we know that’s what happened
and be in control of it and it was like, ultimately he
died of Motor Neurone disease, but it was us that
made that decision of when that happened. (Julia,
bereaved family member)

In one sense mum felt very much like she had control
back in her hands, the disease robbed her of control
over every aspect of her life but not decision making,
and she made that decision [to withdraw her ven-
tilation] and that was entirely her decision and she
was entirely in control of it. (Olivia, bereaved family
member)

Some participants recognised that becoming dependent
on their ventilator empowered them to die at a time of
their choosing by declining further HMV. Sam describes
his mother’s “privilege” of having a novel control over her
dying, that only existed because she chose to start NIV:

...she just wanted to do it on her own terms, which I
think is actually a real privilege in a way, but a lot
of conditions and sometimes MND don’t have that
control, I guess, and it’s not obviously euthanasia
but it is almost felt like, a little bit like that she did
then have control over it. And it was almost like that
she hadn’t had control over it the whole time and
then by having that it was almost like a two fingers
up to it, which I think she quite liked: ‘yeah well I'm
going to do it on my own terms, not when you want
me to go. (Sam, bereaved family member)

I want to be in control of my ventilator and to decide
when I don’t want to use it anymore. I don’t know
when that will be, but I'll know when I get there!
I guess I see it as a possible exit route from MND.
(Thomas, plwMND)

Some patients made proactive decisions about their
death. This enabled an active celebration of their life and
reassured families that their wishes had been met.
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Hed planned it all and he said will you come at
four oclock? And it was just [son], his elder brother,
and [wife] and us. ...I just heard him say Tve had a
wonderful life, 'm at peace, I'm ready to go! ...once
wed heard him say that so loud and clear, every-
body felt they could relax a bit almost and just fully
engage with [pIwMND]'s wishes and embrace what
was happening and it really was beautiful (David,
bereaved family member).

Patients reported their reasons for the timing of their
withdrawal. These included time of year, such as wanting
to see another summer; wanting it to be during the school
holidays so that grandchildren could be supported; hav-
ing time to put personal and/or business affairs in order;
wanting to participate in key events such as a wedding, or
to avoid key dates such as birthdays. Primarily timing was
based on the patient’s feeling that they had ‘had enough’
As Geoff (plwMND) above notes at the end of his com-
ment, and as Lauren (bereaved family member) stated
‘living might be too much but that doesn’t mean you want
to die’.

Discussion

This paper has presented findings from a study to explore
end-of-life decision-making about HMV in MND. The
perspectives of plwMND (1n=16), their family members
(n=10), and bereaved family members (n=36) were gath-
ered over a period of two and half years. The process of
extensive qualitative analysis has drawn out four core
themes from across all participant groups: selective deci-
sions, timely decisions, defaulted decisions, and proac-
tive decisions. Weisman [33] suggests that peoples’ dying
reflects the way that they have lived, and is the foundation
for person-centred palliative care [34]. This personalisa-
tion is shown in this paper. The data shows that decision-
making is complex, is usually evolving, and rarely entirely
autonomous [10]. Cognition was not assessed for par-
ticipation in this study, however clinicians need to recog-
nise the potential for impact on patient decision-making.
Decisions about the use of HMV at the end-of-life shared
by our participants took account of quality of life, symp-
tom control, impact on families, faith, pets, layouts of
houses, services available and much more.

This study shows that, even when plwMND and their
family members are reluctant to make specific deci-
sions about the end-of-life, they are willing to select
certain aspects of personal planning to enact. As noted
by Pollock et al. [35], families tend to focus on aspects
of their personal lives such as making a will, gifting
items to relatives, and making burial or funeral plans.
Advance Care Planning is standardised in UK national
policy [36], but we continue to see patients not want-
ing to engage with the formal written elements of this
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process which facilitate enactment of their wishes [37-
42]. Being unwilling to discuss end-of-life care as part of
the research may suggest that these participants had not
had these discussions with healthcare professionals. Even
for those that had discussed certain elements with family
members, it was not always clear if, or how, this informa-
tion had been shared with professionals involved in their
care. Withdrawal of HMV can be practically, emotion-
ally, and ethically challenging for healthcare profession-
als [23, 43]. Without formal recording of decisions, some
healthcare professionals may be reluctant to stop HMV
at the end-of-life, as illustrated by Lisa’s narrative of her
husband’s death.

The reluctance to create written documentation was
often driven by the uncertainty of the condition [10].
Thorborg et al. [16] also identified this in their study of
patients’ decisions on whether to choose invasive HMV
or not. They use the term ‘so far’ from their data to illus-
trate that timely decisions are decisions ‘for now’ and
may need to be changed in the future [16]. Greenaway et
al. [10] also identified the concept of time in their inter-
view findings with patients making decisions about start-
ing NIV. As illustrated in the presented study, Greenaway
et al. [10] note timeliness as influential to patient deci-
sion-making with concepts around living in the moment,
what they refer to as ‘right thing, right time’ (also see
[11]) and predicting the future, or what we have termed
living with uncertainty. However, delaying or not wanting
to make decisions can also be due to a lack of informa-
tion. Some participants in our study suggested that they
did not have a clear understanding of what support and
options might be available to them as they approached
the end of their life, and what the process of dying, with
or without ventilation, would be like. This may have hin-
dered advance decision-making resulting in late or even
defaulted decisions. It was apparent from bereaved family
member accounts that the impacts of decisions, or lack
thereof, could have implications for bereavement.

Often patients do take a more passive approach to deci-
sion-making and family members act as surrogate deci-
sion-makers [44, 45]. In the UK however, family members
can only inform a decision in someone’s best interests
but are not the decision makers unless there is a LPA in
place. It was not clear from this study if or how families
understood this. The role of family members in decision-
making and concerns about how much they are aligned
with those of the patient is highlighted in Symmons et
al’s [45] literature review. In this study, many discussed
thoughts on withdrawal of treatment more generally and
shared the wishes of their loved one by describing desired
outcomes such as avoiding pain, avoiding suffering, or
wanting to be in the place of their choosing. Romo et al.
[46] posit that, while not actively making decisions, in
this way patients are arming relatives with the tools they
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need to inform appropriate decisions on their behalf. In
their study of older people living at home in the USA, the
authors suggest this is a way for dying people to achieve
a sense of control without proactively taking control of
decisions. Moreover, evidence suggests patients want
family members to make decisions on their behalf when
they cannot and allow leeway in how these decisions are
made [44]. For participants in this study, family members
were primarily spouses or a close relative. All had been
involved in the care for a long time. No one noted any
familial discord about end-of-life decisions made and
many recounted family support and agreement with
decisions about HMV.

The evidence and guidance available suggest discus-
sions about stopping ventilation should take place early,
even at initiation [7, 9]. This study has illustrated some
lack of clear understanding of the dying process, the UK’s
legal position and the options available at the end-of-life,
echoing Phelps et al. whose work specifically focused on
withdrawal of ventilation [43]. For some, this appeared
to hinder decision-making. This has significant impact
for health professionals delivering care and suggests that
discussions need to go beyond information giving at spe-
cific time points [9]. Interwoven with this, findings also
suggest that there may be reluctance to discuss end of life
management of HMYV, often until the patient recognises
the timeliness of the discussion based on their prognostic
awareness [47]. Families may require an iterative process
to deepen their understanding of the illness trajectory
so that cognitive and emotional coping strategies can be
developed [47]. This greater understanding of the com-
plexity of decision-making for those with MND and life
sustaining treatments can support clinicians in develop-
ing ways to assess patient values to help understand how
they can best align decision-making discussions with
patient preferences and stage of prognostic awareness.

The use of HMV at the end-of-life for plwMND poses
a unique position for decision-making as some partici-
pants noted. Proactive decisions about HMV centred on
patients’ wishes to have HMV withdrawn once they were
no longer able to contribute to a decision and the treat-
ment was recognised as no longer in their best interests.
Some had written ADRTSs which, according to plwMND,
contained similar content to that of the one recounted
by Amy. Patients also discussed their reasons for their
choice of timing for the withdrawal. These findings sup-
port those of ven Eenennaam et al. [48] who explored
perspectives on decision-making regarding gastrostomy
for people with MND in the Netherlands. The authors
refer to what they term ‘control in the absence of choice;
patients felt forced to have the gastrostomy due to the
progression of the disease but felt they retained some
control over the timing of this [48]. This parallels the
expressions by participants in this study to have control
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over the timing of their death. Participants appreciated
that being dependent on the ventilator gave them the
choice to decide when to die. Ventilation is often pro-
moted as reducing symptoms and extending life. This
study has identified an additional benefit of HMV. Some
patients appreciated that once dependent, choices about
withdrawal of HMV gave them greater control over
when, and how, they die. We anticipate this becoming an
ever more important concept as increasing numbers of
patients select life-extending technology and can decide
to stop using that technology.

Strengths and limitations

The study used a necessarily flexible approach to inter-
views in order to accommodate the communication
issues experienced by plwMND who are dependent on
their ventilation. The flexible approach to data collec-
tion allowed participants to take control of how and
when they wanted to participate. We would suggest that
such flexibility was a strength of the study and should
be embodied in studies with populations where there
are significant barriers to research participation, such
as communication. This flexibility extended beyond
offering a variety of ways of participating and included
adapting interview guides and the way that questions
were phrased. Sometimes it was necessary to use more
closed questioning and shorter interviews to accommo-
date participant fatigue and their communication pref-
erences. We recognise that this expanded approach to
conventional qualitative interviews has impact for the
nature of the data collected, however we do not feel this
has affected the credibility of the data [49]. Further dis-
cussion of these expanded interview techniques can be
found in our recent publication [50].

Dying is such an individual event that it was impor-
tant to avoid the risk of falsely assuming premature cod-
ing stability, making it a significant strength to be able
recruit a large range of participants, including patients
themselves. The study has a high proportion of female
caregivers across the data sets. We suggest this is in line
with the population of plwMND, particularly those who
choose more complex interventions such as ventilation
[3, 10, 48]. Given the nature of the study and the small
population of potential participants, it was not feasible
to sample for diversity in any way. As such, data were
not gathered on ethnicity or religion, although a small
number of participants did comment on their religious
beliefs. It is recognised that this may have impact on the
range of responses about culturally diverse decision-
making values. We must also acknowledge the chal-
lenge of recruiting current family members to the study.
This was likely due to caring responsibilities. As such,
the majority (#=7/10) took part in joint interviews as a
patient—family member dyad, which may have affected
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their responses. The three family members who were able
to take part individually noted that this was possible as
they had homecare workers in place at the time of the
interview and were able to leave the plwMND to take
part. Time since bereavement ranged from nine weeks
to over five years. This could have implications for the
recall of specific details such as dates and the re-telling of
experiences.

Conclusion

This study gathered data from people with experience
of HMV dependence, and is strengthened by the large
sample size for this population and sensitivity of the
topic. Findings ensure a better understanding of patient
and family approaches to decision-making using the four
themes and legal provisions. Due to the uncertainty faced
by those with MND, participants who were unwilling
to discuss dying often preferred to make decisions in a
timely manner, or default these decisions to others. How-
ever, some did and wanted to make choices about their
end-of-life. Proactive decisions, including advance care
planning and withdrawal of treatment, were found to
empower patients, providing a sense of control over the
timing of their death. A significant portion lacked a clear
understanding of the dying process and available options.
The study highlights the complex and varied nature of
end-of-life decision-making in the context of ventilation
technology and MND and the important role healthcare
professionals can play in giving information, guidance
and support in a personalised and sensitive way.
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