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Abstract.

Background: Dysphagia is common in adults living with neuromuscular disease (NMD). Increased life expectancy, secondary
to improvements in standards of care, requires the recognition and treatment of dysphagia with an increased priority. Evidence
to support the establishment of healthcare pathways is, however, lacking. The experiences of people living with NMD
(pplwNMD) and their caregivers are valuable to guide targeted, value-based healthcare.

Objective: To generate preliminary considerations for neuromuscular dysphagia care and future research in the United
Kingdom, based on the experiences of those living with, or caring for, people with NMD.

Methods: Two surveys (one for adults living with NMD and dysphagia, and a second for caregivers) were co-designed
with an advisory group of people living with NMD. Surveys were electronically distributed to adults living with NMD and
their caregivers between 18th May and 26th July 2020. Distribution was through UK disease registries, charity websites,
newsletters, and social media.

Results: Adults living with NMD receive little information or education that they are likely to develop swallowing difficulties.
Most respondents report wanting this information prior to developing these difficulties. Difficulties with swallowing food
and medication are common in this group, and instrumental assessment is considered a helpful assessment tool. Both adults
living with NMD and caregivers want earlier access to neuromuscular swallowing specialists and training in how best to
manage their difficulties.
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Conclusions: Improvement is needed in the dysphagia healthcare pathway for adults living with NMD to help mitigate any

profound physical and psychological consequences that may be caused by dysphagia. Education about swallowing difficulties

and early referral to a neuromuscular swallowing specialist are important to pplwNMD and their caregivers. Further research
is required to better understand the experiences of pplwNMD and their caregivers to inform the development of dysphagia

healthcare pathways.

Keywords: Swallowing, myotonic dystrophy type 1 (DM1), facioscapulohumeral muscular dystrophy (FSHD), spinal mus-

cular atrophy (SMA), advisory group

INTRODUCTION

Dysphagia is common in adults living with neuro-
muscular disease (NMD) [1-3]. It can present early
in the disease and lead to complications such as
dehydration, malnutrition, aspiration pneumonia and
difficulty in managing oral medication and secretions
[2, 4, 5]. It may also have social and psychological
consequences, leading to a negative impact on a per-
son’s quality of life (QoL) [6]. The prevalence of
dysphagia in NMD ranges between 30-84% [1, 3,
7, 8]. This wide range of prevalence is due to dif-
ferences in the type and severity of the NMD, and
the method of dysphagia diagnosis. Diseases such
as myotonic dystrophy type 1 (DM1) [9], Duchenne
muscular dystrophy (DMD) [7, 8], spinal muscular
atrophy (SMA) [10, 11], inclusion body myositis
(IBM) [12], oculopharyngeal muscular dystrophy
(OPMD) [13] and motor neuron disease (MND) [14,
15] are those most commonly reported to cause dys-
phagia. Improvements in standards of care and life
expectancy [16, 17], due to medical and therapeu-
tic advancement, have dictated the need to recognise
and treat dysphagia with increased priority, with
an emphasis on a proactive approach [18]. This is
challenging in an already pressured healthcare sys-
tem where appointment delays and cancellations
exist [19].

The absence of high-quality studies exploring
symptoms and management of dysphagia in NMD
makes it difficult for healthcare providers to develop
care pathways that prioritise the needs of this patient
population [20, 21]. As such, the experiences of
people living with the disease, and their caregivers
[22], are a valuable resource to advocate for tar-
geted, value-based healthcare [23]. Co-development
of research resources with patient advisory groups
ensures that the aims, methods, and outcomes of
research meet the needs of those for whom it is
intended to serve [24]. The aim of this study was to
understand how people living, and caring for peo-
ple, with NMD experience dysphagia and how it

impacts their lives. It also aimed to understand the
priority with which people living with NMD place
on the assessment and management of dysphagia.
Using the experiences of both adults living with
dysphagia due to NMD, and their caregivers, we
generate preliminary considerations for neuromuscu-
lar dysphagia healthcare and research in the United
Kingdom.

MATERIALS AND METHODS

Study design

This cross-sectional study utilised a survey
concept, design and dissemination that were co-
developed by the lead author and an advisory group
of seven people: four living with DMI1, one liv-
ing with IBM and two caregivers for people living
with DM1 (pplwDM1). Three advisors had dysphagia
diagnosed by a healthcare professional and one expe-
rienced symptoms of dysphagia. One advisor with
DMI1 denied any symptoms of dysphagia. Both care-
givers had experience of living with a person with
dysphagia.

The advisory group met five times with the lead
author between September 2019 and August 2020
(supplementary material 1). The first two meetings
were held in person and the latter three were held
remotely via Zoom, due to Covid-19. In the ini-
tial meeting, members shared their experiences of
living, or caring for a person, with NMD and dys-
phagia. Administrative support from a second person
(CM) was provided to ensure all contributions from
the advisory group were captured. Experiences were
recorded by the lead author using pen and paper,
with the support of CM. Thematic analysis [25] was
completed by the lead author to identify data-driven
themes describing the experiences of the advisory
group. At a second meeting, advisors were invited
to review the data-driven themes to ensure they accu-
rately reflected what they intended to say. They were
also given opportunity to contribute further experi-
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ence, and offer suggestions on how they felt these
themes could be best used to meet the aims of
the project. The advisory group felt it paramount
to explore the extent to which their experiences
reflected those living with NMD across the UK. An
online exploratory survey was deemed an appropriate
methodology to reach large numbers of people across
the UK [26]. Ethical approvals were provided by
HRA and Heath and Care Research Wales (HCRW),
REC Reference 20/WA/0107.

Survey development

Two surveys were developed: one for people liv-
ing with NMD (pplwNMD) and dysphagia, and
one for caregivers. Co-development of the survey is
described in supplementary material 1 (meetings 3-5)
and includes question development and design. Each
survey was grouped into five sections based on the
themes generated by the advisory group: i) neuro-
muscular and dysphagia symptoms, ii) education and
knowledge, iii) assessment and diagnosis, iv) man-
agement, and v) impact. The survey for pplwNMD
contained 40 questions with 3-15 questions per sec-
tion. All questions were multiple choice except one,
where participants were asked to rank their neuro-
muscular symptoms.

The survey for caregivers contained 43 questions
with 4-16 questions per section. All but three ques-
tions were multiple choice. One was free-text and
two required participants to rank the neuromuscular
symptoms of the person they cared for according to
how they affected both the person, and themselves.
At the end of each survey, participants were asked
to indicate how they had become aware of the sur-
vey and given opportunity to comment on any further
aspects of swallowing and neuromuscular difficulties
they felt were not sufficiently covered. Both surveys
are available to view in the supplementary material
2.

Eligibility

At the start of the survey, participants completed a
series of screening questions to self-assess their eligi-
bility. Participants confirmed they were i)>18 years
of age, ii) living with a diagnosed neuromuscular con-
dition, and iii) experiencing swallowing difficulties
at the time of survey completion. Caregivers con-
firmed they were i)>18 years of age, and ii) a current
or previous caregiver for a person living with NMD
and swallowing difficulties within the last 18 months.

Previous caregivers were asked to respond to ques-
tions based on the last 6-12 months of being in their
caregiver role.

Surveys were developed electronically using
Opinio software (https://objectplanet.com/opinio/).
Hard copies were available on request. Respondents
who did not confirm eligibility criteria were auto-
matically prevented from continuing with the survey.
The survey was available in English. Swallowing
difficulties included those with a formal diagno-
sis of dysphagia, plus those experiencing symptoms
yet to be confirmed by a healthcare professional.
A neuromuscular condition was defined as any dis-
ease affecting the peripheral nervous system, the
neuromuscular junction, or skeletal muscle. Partic-
ipants were required to have had their condition
confirmed by neurological assessment and asked to
disclose any medical diagnosis unrelated to their
condition. Participants were requested not to com-
plete the survey more than once and were unable
to do so if they logged in from the same device.
Survey software enabled participants to complete
the survey in instalments by allowing them to save
and return to their responses prior to the survey
deadline.

Dissemination

Electronic surveys were open for ten weeks from
181 May to 26" July 2020, and distributed via NMD
registries for DM1, SMA and FSHD. Neuromuscu-
lar charities (Muscular Dystrophy UK, CureDM1,
SMAUK, TreatSMA, Pathfinders Neuromuscular
Alliance, Lily Foundation, Action Duchenne, Rare
Disease UK, Motor Neurone Disease Association,
Myositis UK, Independent Living UK, MNDA and
the Myotonic Dystrophy Support Group) also dis-
seminated via their websites, newsletters, and social
media. Survey links were distributed to clinical-
academic professional groups in neuromuscular
centres across London, Newcastle, and Oxford for
dissemination to colleagues and patients. The project
advisory group shared the survey with friends, family,
and peers.

Data analysis

Surveys less than 50% complete were excluded
from analysis. Descriptive statistics were used
to summarise participant demographics. Categori-
cal variables were described with frequencies and
percentages. Scores for ranked responses were aggre-
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gated to provide an overall rank (1-10) for each
sub-domain (1 =highest rank or impact, 10 =1lowest
rank or impact). Non-responses were defined per
question from the analyses. Results were stratified by
disease type (DM1, FSHD, SMA and other NMD),
based upon the diagnosis provided by participants.
Due to the unique and aggressive clinical profile
of MND, for which bespoke clinical care recom-
mendations exist [27], responses from participants
and caregivers living with MND were analysed and
reported separately. For ‘please specify’ and ‘other’
response categories, thematic analysis [25] was used.
This involved three authors (JA, AGS, GQ) manually
and independently developing data-derived themes,
before reaching a consensus on over-arching themes.
Where only a small number (<3) of participant
responses were provided, quotes are provided ver-
batim.

RESULTS

Six hundred and fifty-five responses were received
(484 from participants living with NMD and 171
from caregivers). Two-hundred and forty-eight sur-
veys were less than 50% complete and excluded from
analysis. Forty-three responses were from partici-
pants living with MND, or their caregivers, and an
additional 55 surveys were excluded for other rea-
sons (Fig. 1). A total of 310 surveys were available
for analysis: n=272 from participants living with
NMD (plwNMD) and = 38 from caregivers, as shown
in Fig. 1.

PIwWNMD (n=272) accessed the survey via dis-
ease registry (n=176), charity website or newsletter
(n=42), social media (n=32), usual healthcare
setting or professional (n=16) or via another
method (n = 6). Participant caregivers (pCGs) (n =38)
accessed the survey via charity website or newslet-
ter (n=14), disease registry (n=10), social media
(n=16), healthcare setting or professional (n=4) or
a friend or family member (n=4).

Results are presented separately for plwNMD
and pCGs. Each group is sub-divided according to
the specific NMD affecting the participant. Whilst
this has enabled within-group comparison of sur-
vey domains, the reader should exercise caution
where comparisons are made between groups due
to uneven representation of participant popula-
tion, small sample size and absence of statistical
comparison.

PlwNMD

Population characteristics

Seventy-six percent (n=206) of plwNMD either
had DM1 (n=111), FSHD (n=56) or SMA type
2 or 3 (n=39). The remaining 24% (n=:66) lived
with a variety of neuromuscular conditions detailed
in Table 1 (part A). Sixty-one percent (n=167) of all
plwNMD had dysphagia confirmed by a healthcare
professional. Participant demographics, including
age, method of diagnosis, length of time living with
i) NMD and ii) dysphagia, plus additional medical
diagnosis are provided in Table 1 (part A) and sep-
arated into participants living with DM1 (plwDM1),
participants living with FSHD (pIwFSHD), partici-
pants living with SMA (plwSMA) and participants
living with other NMD (plwotherNMD). The neu-
romuscular profile of participants relative to their
dysphagia symptoms is shown in Fig. 2(a). After
chewing and swallowing difficulties, most partici-
pants were frequently affected by difficulties with
mobility (n=231), use of hands and arms (n=228),
and daytime fatigue or tiredness (n=181).

Physical consequences of dysphagia

Dysphagia

The most frequent consequences of dysphagia
reported by plwNMD were food sticking in the throat
(n=207, 76.1%), taking extra care when eating and
drinking (n =187, 68.8%), coughing or choking while
eating (n=177, 65.1%), and adapting what and how
they eat (n =168, 61.8%). Thickening drinks, signify-
ing difficulties with swallowing liquids, was the least
frequent consequence (n=6, 2.2%).

Earliest consequences of dysphagia

The earliest consequences of dysphagia reported
most often by plwNMD were food sticking in the
throat (n=120, 44.1%) and coughing or choking
whilst eating (n=109, 40.1%). This was observed
in all NMD groups, though plwSMA additionally
reported difficulty swallowing tablet medications
(n=18,46.2%).

Dysphagia consequences affecting QoL

The most troublesome consequences of dysphagia
reported most often by plwNMD were coughing and
choking whilst eating (n=106, 39.0%) and feeling
food sticking in the throat (n =105, 38.6%). This was
observed in all NMD groups, though plwSMA addi-
tionally reported longer mealtimes (n= 14, 35.9%).
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Opinio records (n= 655)

v
Participant living
with NMD (n=484)

Records <50%
complete (n=167)

v

Surveys > 50%
complete (n=317)

Excluded (n=13):

= Neurological rather
than neuromuscular "
disease (n=4)

= Co-morbid
neurological condition
(n=3)

= Insufficient
information to confirm
diagnosis of NM
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« Did not confirm
presence of swallowing
difficulty (n=1)

Participants living
with MND (n=32)

Reported elsewhere

v
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(n=272)
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"| complete (n=80)
A
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(n=11)

v

v

Surveys included
(n=38)

Fig. 1. Flow chart of survey exclusion methods.

Dysphagia consequences, including earliest and most
troublesome symptoms, are provided in supplemen-
tary material 3.

Life-threatening consequences of dysphagia

Sixteen percent (n=44) of plwNMD reported
being underweight. The group with the highest per-
centage of underweight participants were plwDM1
(18.9%) and the lowest was plwFSHD (12.5%).
Eleven percent (n=29) of plwNMD reported > 1
choking event requiring either emergency attention

or hospital admission in their lifetime. The group
with the highest percentage of choking events was
pIWSMA (n=9, 23%) and the lowest was plwFSHD
(n=3, 5.4%). Fourteen percent (n=39) of plwNMD
reported > 1 chest infection potentially related to
aspiration of food and/or drink in < 3 years. Of these,
53.8% (n=21) required domiciliary antibiotic treat-
ment, 28.2% (n=11) required hospital admission
(n=11) and 7.7% (n=3) required a combination of
both. The group with the highest percentage of chest
infections thought to be related to food and/or drink



Table 1
Demographics of participants living with NMD

Part A: Demographic information for participants living with neuromuscular disease (plwNMD)

DM1 FSHD SMA Other NMD' All NMD
(n=111, 40.8%) (n=56, 20.6%) (n=39, 14.3%) (n=66, 24.3%) (n=272)
Participant age
18-30 years 5 (4.5%) 3 (5.4%) 16 (41.0%) 6 (9.1%) 30 (11.0%)
31-45 years 26 (23.4%) 7 (12.5%) 9 (23.1%) 13 (19.7%) 55 (20.2%)
46-60 years 53 (47.7%) 20 (35.7%) 11 (28.2%) 21 (31.8%) 105 (38.6%)
61-75 years 23 (20.7%) 25 (44.6%) 3(7.7%) 23 (34.8%) 74 (27.2%)
76 + years 4 (3.6%) 1(1.8%) 0 (0%) 3 (4.5%) 8(2.9%)
Method of NMD diagnosis
Disease standard? 89 (80.2%) 45 (80.4%) 22 (56.4%) 49 (74.2%) 205 (75.4%)
Other methods® 11 (9.9%) 9 (16.1%) 11 (28.2%) 13 (19.7%) 44 (16.2%)
Unable to recall/unclassified 11 (9.9%) 2 (3.6%) 6 (15.4%) 4 (6.1%) 23 (8.5%)
Length of time living with symptoms of NMD
<12 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
1-5 years 7 (6.3%) 4 (7.1%) 0 (0.0%) 6 (9.1%) 17 (6.3%)
6-15 years 34 (30.6%) 7 (12.5%) 0 (0.0%) 17 (25.8%) 58 (21.3%)
>15 years 58 (52.3%) 28 (50%) 10 (25.6%) 29 (43.9%) 125 (46.0%)
Since birth 11 (9.9%) 17 (30.4%) 29 (74.4%) 14 (21.2%) 71 (26.1%)
Can’t remember 1 (0.9%) 0 (0%) 0 (0%) 0(0%) 1(0.4%)
Healthcare professional responsible for diagnosis of dysphagia
GP 1 (0.9%) 2 (3.6%) 0 (0%) 3 (4.5%) 6 (2.2%)
Neurologist 8 (7.2%) 6 (10.7%) 3(7.7%) 10 (15.2%) 27 (9.9%)
Speech & Language Therapist 56 (50.5%) 16 (28.6%) 23 (59.0%) 37 (56.1%) 132 (48.5%)
Other 1 (0.9%) 1(1.8%) 0 (0.0%) 0 (0.0%) 2 (0.7%)
Self-reported 45 (40.5%) 31 (55.4%) 13 (33.3%) 16 (24.2%) 105 (38.6%)
Length of time participant had experienced symptoms of dysphagia
<12 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
1-5 years 7 (6.3%) 4 (7.1%) 0 (0.0%) 7 (10.6%) 18 (6.6%)
6-15 years 34 (30.6%) 7 (12.5%) 0 (0.0%) 17 (25.8%) 58 (21.3%)
>15 years 58 (52.3%) 28 (50%) 10 (25.6%) 28 (42.4%) 124 (45.6%)
Since birth 11 (9.9%) 17 (30.4%) 29 (74.4%) 14 (21.2%) 71 (26.1%)
Not sure/Can’t remember 1 (0.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(0.4%)
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(Continued)

Other relevant medical diagnosis

COPD/asthma 6 (5.4%) 1 (1.8%) 1 (2.6%) 4 (6.1%)* 12 (4.4%)
Reflux 0 (0.0%) 0 (0.0%) 1 (2.6%) 0 (0.0%) 1 (0.4%)
Sleep apnea 0 (0.0%) 0(0.0%) 1 (2.6%) 0 (0.0%) 1 (0.4%)
Depression/anxiety 4 (3.6%) 2 (3.6%) 4 (10.3%) 2 (3.0%)* 12 (4.4%)
Other/unrelated 24 (21.6%) 36 (64.3%) 3(7.8%) 1 (1.5%) 64 (23.5%)
None 77 (69.4%) 17 (30.4%) 29 (74.4%) 60 (90.9%)* 183 (67.3%)
Part B: Demographic information for participant caregivers (pCGs)
DM1 SMA IBM Other All NMD
(n=24) (n=06) (n=3) (n=6) (n=39)
Caregiver age
18-30 years 1(4.2%) 0(0.0%) 0(0.0%) 0 (0.0%) 1 (2.6%)
31-45 years 2 (8.3%) 1 (16.7%) 0 (0.0%) 0(0.0%) 3(7.7%)
46-60 years 9 (37.5%) 5(83.3%) 0(0.0%) 4 (66.7%) 18 (46.2%)
61-75 years 12 (50.0%) 0 (0%) 2 (66.7%) 2(33.3%) 16 (41.0%)
>75 years 0(0.0%) 0(0.0%) 1(33.3%) 0 (0.0%) 1 (2.6%)
Length of time in caregiving role
<12 months 1 (4.2%) 1(16.7%) 0(0.0%) 0 (0.0%) 2(5.1%)
1-5 years 1(4.2%) 0(0.0%) 0(0.0%) 0 (0.0%) 1 (2.6%)
6-10 years 4 (16.7%) 0(0.0%) 2 (66.7%) 0(0.0%) 6 (15.4%)
Over 10 years 11 (45.8%) 1 (16.7%) 1 (33.3%) 3 (50%) 16 (41.0%)
Since birth 6 (25.0%) 4 (66.7%) 0 (0.0%) 3 (50%) 13 (33.3%)
Other 1 (4.2%) 0(0.0%) 0(0.0%) 0 (0.0%) 1 (2.6%)
Age of person living with NMD
18-30 years 6 (25.0%) 5(83.3%) 0(0.0%) 2(33.3%) 13 (33.3%)
31-45 years 5(20.8%) 0(0.0%) 0(0.0%) 1 (16.7%) 6 (15.4%)
46-60 years 6 (25.0%) 1(16.7%) 0 (0%) 2(33.3%) 9(23.1%)
61-75 years 7 (29.2%) 0(0.0%) 2 (66.7%) 0 (0.0%) 9(23.1%)
76+ 0(0.0%) 0(0.0%) 1(33.3%) 1 (16.7%) 2 (5.1%)
Method of NMD diagnosis
Disease standard* 19 (79.2%) 3 (50%) 3 (100%) 2(33.3%) 27 (69.2%)
Other 5(20.8%) 3 (50%) 0(0.0%) 4 (66.7%) 12 (20.8%)
Length of time person had been living with symptoms of NMD
<12 months 0(0.0%) 0(0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%)
1-5 years 1(4.2%) 0(0.0%) 1(33.3%) 0 (0.0%) 2(5.1%)
6-15 years 6 (25.0%) 0(0.0%) 2 (66.7%) 2(33.3%) 10 (25.6%)
>15 years 8(33.3%) 3 (50%) 0(0.0%) 1(16.7%) 12 (30.8%)
Since birth 9 (37.5%) 3 (50%) 0(0.0%) 3 (50%) 15 (38.5%)
Can’t remember 0(0.0%) 0(0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%)
(Continued)
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Table 1
(Continued)
Relationship to person living with NMD
Spouse/romantic partner 13 (54.2%) 1(16.7%) 3 (100%) 2 (33.3%) 19 (48.7%)
Parent 4 (16.7%) 1(16.7%) 0 (0.0%) 2 (33.3%) 7 (17.9%)
Son or daughter 5(20.8%) 4 (66.7%) 0 (0.0%) 2 (33.3%) 11 (28.2%)
Sibling 2 (8.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (5.1%)
Friend 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%) 0 (0.0%)
Paid caregiver 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Unpaid caregiver 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%) 0(0.0%)
Healthcare professional responsible for diagnosis of dysphagia
GP 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%) 0(0.0%)
Neurologist 4 (16.7%) 2 (33.3%) 2 (66.7%) 2 (33.3%) 10 (25.6%)
Speech & Language Therapist 12 (50%) 1(16.7%) 1(33.3%) 2 (33.3%) 16 (41.0%)
Other 1(4.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.6%)
Self-reported 7 (29.2%) 3 (50%) 0 (0%) 2 (33.3%) 12 (30.8%)
Other relevant medical diagnosis of person living with NMD
COPD/asthma 1(42% 0 (0.0%) 0 (0.0%) 1(16.7%) 2 (5.1%)
Reflux 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%) 0(0.0%)
Barrett’s oesophagus 1 (4.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.6%)
Sleep apnea 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%) 0 (0.0%)
Depression/anxiety 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Other/unrelated 6 (25.0%) 0 (0.0%) 2 (66.7%) 3 (50.0%) 11 (28.2%)
None 16 (6.7%) 6 (100%) 1 (33.3%) 2 (33.3%) 25 (64.1%)

DM1: Myotonic Dystrophy, FSHD: Facioscapulohumeral Muscular Dystrophy, SMA: Spinal muscular Atrophy, IBM: Inclusion Body Myositis NMD: Neuromus-
cular disease. 1) Responses included participants living with mitochondrial disease (n=9), inclusion body myositis (n = 8), Duchenne muscular dystrophy (n=06),
Charcot Marie Tooth (n=6), those with unconfirmed/unclassified neuromuscular disease (n=3), myasthenia gravis (n=5), myotonic dystrophy type 2 (n=4)
and < 2 responses each from participants with oculopharyngeal muscular dystrophy, primary lateral sclerosis, Kennedy’s disease, myopathy, and neuropathy. 2)
Genetic testing considered gold standard except for diagnosis of myasthenia gravis, peripheral neuropathy, primary lateral sclerosis, and IBM. 3) Included nerve
conduction, muscle biopsy and family history. 4) One participant had both asthma and depression.
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was plwotherNMD (n=12, 18.2%) and the lowest
was plwFSHD (n=6, 10.7%). Frequency of chok-
ing, chest infections and low weight per disease group
are provided in supplementary material 3. An addi-
tional seven plwINMD reported hospital admission(s)
relating to dysphagia >3 years ago. Two participants
described their experiences:

“[... ] in 2014, when I choked on a piece of
roast beef, [ very quickly developed food aspirated
pneumonia resulting in three months on intensive
care” (plwotherNMD)

“I had one [hospital admission] due to choking a
long time ago which turned into pneumonia and
collapsed lung” (plwSMA).

Progression of dysphagia

Sixty-six percent (n=180) of plwNMD felt their
swallowing difficulties had progressed since onset.
The group with the highest reported progression were
pIwSMA (n=34, 87.2%) and those with the low-
est were plwFSHD (n =32, 57.1%). Supplementary
material 3 details the stability of caregiver-perceived
symptoms according to length of time since symptom
onset and type of NMD.

Dysphagia Assessment and Diagnosis

Time taken for swallowing investigations

Twenty percent (n=56) of participants who had
received a healthcare assessment of their swallowing
had undergone this assessment prior to experienc-
ing any symptoms. Table 2 shows the timeline of
dysphagia assessment according to disease group.

Method and perception of assessment

Sixty-three percent (n =106) of plwNMD who had
received a healthcare assessment, also underwent
an instrumental evaluation of their swallowing. This
equated to 39.0% of all plwNMD who completed
the survey. Of these, 54.7% (n=158) had a videoflu-
oroscopic swallowing study (VFSS), 16.1% (n=17)
had fibreoptic endoscopic evaluation of swallowing
(FEES) and 29.2% (n = 31) had both. Table 2 provides
figures on which participant groups found instrumen-
tal evaluation helpful versus unhelpful, compared
with those who underwent clinical assessment only.

Themes of why plwNMD found instrumental eval-
uation helpful were:

i) for identification or ‘pinpointing’ of the prob-
lem; for example, “I thought my issue was

swallowing foods, however it turned out after
the x-ray that sometimes liquids pass into my
lungs [... J” (plwDM1).

ii) confirmation; for example, “investigation
allowed [a] healthcare professional to confirm
my symptoms [ ... ]’ (plwotherNMD).

iii) differential diagnosis or ‘ruling out’ a prob-
lem; for example, “I was worried about cancer
[ ... ] and was relieved it was clear” (plwoth-
erNMD)

iv) validation; for example, “[...] most of my life I
had struggled with swallowing but was never
believed” (plwotherNMD).

v) understanding and awareness; for example,
“having the test helped me understand more
about my swallowing which led to getting fur-
ther help [ ... ” (plwSMA)

vi) advice and management; for example, “we
could see how the food went down my throat
and that it was useful to bend my head forward
and to the left” (pIwSMA).

Themes generated by participants who did not con-
sider instrumental assessment helpful, or were unsure
of its value, were:

i) not revealing the issue; for example, “The test
result didn’t show any signs of swallowing dif-
ficulties. It only happens sometimes and can’t
be provoked” (plwDM1).

ii) not evaluating relevant aspects of the swal-
low; for example, “[... ] they gave me very
soft food that was easy to swallow [during
the assessment] unlike meat, bread [ ... | etc”
(plwDM1).

iii) providing information of what was already
known; for example, “I was just told I
have weak muscles, which I knew anyway”
(plwDM1).

iv) not providing any solutions to identified prob-
lems; for example, “They [ ... ]| could offer no
remedy” (plwotherNMD).

v) results were never received

Those who considered clinical assessment help-
ful gave responses under the themes of i) improved
understanding of their dysphagia diagnosis and its
relationship to NMD, ii) receipt of advice to manage
the problem, iii) identification and iv) confirmation
of the problem, plus v) better awareness of how to
manage their difficulties. Those who did not find clin-
ical assessment helpful, or were unsure of its value,
described:
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Fig. 2. (a): Neuromuscular symptom profile of plwNMD relative to difficulties in chewing and swallowing. (b): Range and impact of
neuromuscular impairments ranked 1-10 as perceived by pCGs on i) the person living with NMD and ii) themselves.

i) lack of belief, or disappointment in the assess- ii) dissatisfaction with the recommended actions;
ment (or assessor); for example, “It did not take for example, “I couldn’t eat the suggested way;
a trained medical professional with a banana I could only eat and swallow the way I had

to identify the issue [ ... |’ (pIwSMA). taught myself” (plwSMA).
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iii) confirmation of what was already known,
iv) lack of action after results were provided, and
v) lack of available treatment after diagnosis.

Impact of dysphagia

Eighty-six percent (n=234) of plwNMD reported
dysphagia-related anxiety and 74.3% (n=202)
reported embarrassment associated with their dys-
phagia. Most participants were ‘a little anxious’
(48.0%, n=130) rather than ‘quite anxious’ (30.5%,
n=283) or ‘very anxious’ (7.7%, n=21). Fifty-nine
percent (n=159) reported greater concern for their
dysphagia than their caregivers. Table 3 (part A)
details the psychological impact of dysphagia by
diagnosis.

Knowledge and understanding of dysphagia

Dysphagia preparedness

Sixty-seven percent (n = 183) of plwNMD were not
aware their NMD could cause dysphagia at the time
of NMD diagnosis. The most informed group were
pIwSMA (n =26, 66.7%) and the least informed were
pIwFSHD (n=11, 19.6%). Most participants who
were prepared for NMD-related dysphagia (n=87)
had self-educated (n =34, 39.1%).

Timing, importance, and approach to dysphagia
education

Ninety-four percent (n=255) of plwNMD felt it
was important for swallowing difficulties to be identi-
fied early. Of this group, 60.4% (n = 154) considered
it very important and 39.6% (n=101) quite impor-
tant. The following themes were identified in the
responses from those who considered it very impor-
tant to have swallowing problems diagnosed early:

1) physical risk and its associated management;
for example, “choking on your food could kill
you” “chances of inhaling food or liquid into
lungs could be reduced” (plwDM1)

ii) differential diagnosis; for example, “you need
to know if it’s a symptom of NMD or not, so
you know whether to consider other options”
(plwotherNMD)

iii) treatment & management; for example, “the
sooner you find a problem, the sooner you can
fix it or learn to deal with it” (plwDM1)

iv) education and awareness; for example, “so you
know why food gets stuck, not knowing what is
happening is the worst part” (plwDM1)

v) understanding; for example, “it’s good to know
your limitations” (plwDM1)
vi) psychological well-being; for example, “early
diagnosis can prevent stress” (plwotherNMD)
vii) social wellbeing; for example, ‘“eating in
public places need not be avoided and self-
confidence can be improved’ (plwotherNMD)
viii) future research; for example, “the more
patients that are diagnosed, increases [the]
priority for medication [treatment] to be devel-
oped” (plwDM1).

Those who felt early diagnosis was not important
described themes relating to:

i) acceptance; for example, “it is what it is”
(plwotherNMD)

ii) the low impact of their dysphagia on their
safety and QoL, relative to other aspects of
their disease

iii) lack of available treatment; and

iv) not wanting to cause unnecessary panic.

Seventy-one percent (n=192) of plwNMD felt the
best time to raise dysphagia awareness was at the
same time (n = 110) or shortly after (n = 82) NM diag-
nosis. Fifty-three percent (n=145) of plwNMD felt
that they should be responsible for identifying the
early signs of dysphagia. Three participants high-
lighted the importance of education to support early
identification and management:

“I should [be responsible ] but only once I've been
advised as to what the early signs and symptoms
are...” (plwotherNMD)

113

. although I might be the first person to notice,
I should know what the next steps are to assess
and addpress the problem and which professional
is responsible for that” (pIwSMA)

“Early discussion and being made aware is
important, but referral to an individual who is
solely qualified and regularly refreshed in meth-
ods and treatment of this condition is the shortest,
safest and effective way to treat” (plwotherNMD).

Table 4 outlines how prepared plwINMD are for the
possible onset of dysphagia as well as when, how,
and by whom plwNMD believe dysphagia education
should be provided.



Table 2

Details of dysphagia assessment and participant perception

Participants living with NMD (plwNMD)

Participant caregivers (pCGs)

DM1 FSHD SMA Other NMD All NMD DM1 SMA IBM Other All NMD
(n=111) (n=56) (n=39) (n=0606) (n=272) (n=24) (n=6) (n=3) (n=5) (n=38)
Time to healthcare assessment
Prior to onset of difficulties 32 (28.8%) 8 (14.3%) 3 (7.7%) 13 (19.7%) 56 (20.6%) 8(33.3%) 0(0.0%) 0(0.0%) 1 (20.0%) 9(23.7%)
Soon after onset of symptoms 3(2.7%) 1 (1.8%) 3(7.7%) 7 (10.6%) 14 (5.1%) 4 (16.7%) 1 (16.6%) 0(0.0%) 1 (20.0%) 6 (15.8%)
<6 months 5 (4.5%) 3 (5.4%) 6 (15.4%) 5(7.6%) 19 (7.0%) 4 (16.7%) 0(0.0%) 1(33.3%) 0(0.0%) 5(13.2%)
<12 months 10 (9.0%) 5(8.9%) 2(5.1%) 6(9.1%) 23 (8.4%) 0(0.0%) 0 (0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%)
>12 months 19 (17.1%) 8 (14.3%) 5 (12.8%) 11 (16.7%) 43 (15.8%) 1 (4.2%) 0 (0.0%) 1 (33.3%) 0 (0.0%) 2(5.3%)
After hospital admission 2 (1.8%) 3 (5.4%) 5(12.8%) 5(7.6%) 15 (5.5%) 2 (8.3%) 0 (0.0%) 0(0.0%) 0 (0.0%) 2(5.3%)
Never 26 (23.4%) 21 (37.5%) 8 (20.5%) 8 (12.1%) 63 (23.2%) 1 (4.2%) 3 (50%) 0(0.0%) 2 (40.0%) 6 (15.8%)
Can’t remember/unclear 12 (10.8%) 3 (5.4%) 6 (15.4%) 7 (10.6%) 28 (10.3%) 1 (4.2%) 0(0.0%) 1(33.3%) 1(20.0%) 3(7.9%)
Other! 2 (1.8%) 4 (7.1%) 1(2.6%) 4(6.1%) 11 (4.0%) 3 (12.5%) 2 (33.3%) 0 (0.0%) 0(0.0%) 5 (13.2%)
Assessment modality
Instrumental (FEES and/or VFSS) 43 (38.7%) 12 (21.4%) 19 (48.7%) 32 (48.5%) 106 (39.0%) 11 (45.8%) 2(33.3%) 2 (66.7%) 2 (40%) 17 (44.7%)
Clinical 24 (21.6%) 10 (17.9%) 7 (17.9%) 15 (22.7%) 56 (20.6%) 9 (37.5%) 0(0.0%) 0(0.0%) 0 (0.0%) 9(23.7%)
Not assessed 42 (37.8%) 33 (58.9%) 13 (33.3%) 17 (25.7%) 105 (38.6%) 4 (16.7%) 3 (50%) 1(33.3%) 3 (60%) 11 (21.1%)
Other? 2 (1.8%) 1 (1.8%) 0 (0.0%) 2 (3.0%) 5(1.8%) 0(0.0%) 1 (16.6%) 0(0.0%) 0 (0.0%) 1 (2.6%)
DM1 FSHD SMA Other NMD All NMD DM1 SMA IBM Other All NMD
(n=43) (n=12) (n=19) (n=32) (n=106) (n=11) (n=2) (n=2) (n=2) (n=17)
Type of instrumental assessment
VESS 24 (55.8%) 4 (33.3%) 15 (78.9%) 15 (46.9%) 58 (54.7%) 11 (100%) 2 (100%) 2 (100%) 1 (50.0%) 16 (94.1%)
FEES 7 (16.3%) 4 (33.3%) 0 (0.0%) 6 (18.8%) 17 (16.1%) 0(0.0%) 0 (0.0%) 0(0.0%) 1 (50.0%) 1 (5.9%)
Both 12 (27.9%) 4 (33.3%) 4 (21.1%) 11 (34.4%) 31 (29.2%) 0(0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%) 0 (0.0%)
Participant perception (instrumental)
Helpful 30 (69.8%) 8 (66.6%) 14 (73.7%) 27 (84.4%) 79 (74.5%) 9 (81.8%) 1 (50.0%) 2 (100%) 2 (100%) 14 (82.4%)
Not helpful 9 (20.9%) 2 (16.7%) 4 (21.1%) 2 (6.3%) 17 (16.0%) 1(9.1%) 0 (0.0%) 0(0.0%) 0 (0.0%) 1(5.9%)
Unsure 4(9.3%) 2 (16.7%) 1(5.2%) 3(9.4%) 10 (9.4%) 1(9.1%) 1 (50.0%) 0(0.0%) 0 (0.0%) 2 (11.8%)
DM1 FSHD SMA Other NMD All NMD DM1 SMA IBM Other All NMD
(n=24) (n=10) (n=17) (n=15) (n=56) (n=9) (n=0) (n=0) (n=0) (n=12)
Participant perception (clinical)
Helpful 12 (50.0%) 5 (50%) 4 (571%) 12 (80.0%) 33 (58.9%) 5 (55.6%) N/A N/A N/A 5(%)
Not helpful 6 (25.0%) 3 (30.0%) 3 (42.9%) 1 (6.7%) 13 (23.2%) 2 (22.2%) N/A N/A N/A 2 (%)
Unsure 6 (25.0%) 2 (20.0%) 0 (0.0%) 2 (13.3%) 10 (17.9%) 2 (22.2%) N/A N/A N/A 2 %)

DM1: Myotonic Dystrophy, FSHD: Facioscapulohumeral Muscular Dystrophy, SMA: Spinal muscular Atrophy, IBM: Inclusion Body Myositis NMD: Neuromuscular disease. 1) Participants
living with DM1: Symptoms have been discussed but not investigated (n = 1), I chose not to be assessed (n = 1). Participants living with FSHD: Symptoms have been discussed but not investigated
(n=4). Participants living with SMA: Symptoms have been discussed but not investigated (n = 1). Participants living with other NMD: Symptoms have been discussed but not investigated
(n=3), I chose not to be assessed (n=1). 2) Participants living with DM1: Discussed problems with a speech and language therapist (n=2). Participant living with FSHD: No detail given.

Participant living with other NMD: Discussed problems with a speech and language therapist (n =2). Caregivers of participants living with SMA: assessment of weight (n=1).
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Physical and psychological impact of dysphagia on participants living NMD and their caregivers

Table 3

Part A: Concern, anxiety and embarrassment

Participants living with NMD (plwNMD)

Participants caregivers (pCGs)

DM1 FSHD' SMA Other NMD  All NMD! DM1 SMA IBM Other All NMD
(n=111) (n=55) (n=39) (n=66) (n=271) (n=23) (n=6) (n=3) (n=6) (n=38)
i) Who is most concerned?
plwNMD 62 (55.9%) 40 (72.7%) 20 (51.3%) 37(56.1%) 159(58.7%) 4 (17.4%) 2((33.3%) 2(66.7%) 2(33.3%) 10 (26.3%)
pCG 43 (38.7%) 8 (14.5%) 15(38.5%) 19 (28.8%) 85(31.4%) 17(73.9%) 4(66.7%) 1(33.3%) 2 (33.3%) 24 (63.1%)
Healthcare team 0 (0.0%) 1(1.8%) 1 (2.6%) 4(6.1%) 6 (2.2%) 1(4.3%) 0(0.0%) 0(0.0%) 1(16.7%) 2(5.3%)
Nobody 5 (4.5%) 6(10.9%) 3 (7.7%) 6 (9.1%) 20 (7.4%) 1 (4.3%) 0(0.0%) 0(00.0%) 1(16.7%) 2(5.3%)
Other? 1(0.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.4%) 0 (0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
ii) How anxious are you?
Very 7 (6.3%) 2(3.6%) 6(15.4%) 6 (9.1%) 21 (7.7%) 10 (43.5%) 1(16.7%) 1(33.3%) 1(16.7%) 13 (34.2%)
Quite 39 (35.1%) 17 (30.9%) 15(38.5%) 12 (18.2%) 83 (30.6%) 7(30.4%) 4 (66.7%) 1(33.3%) 2(33.3%) 14 (36.8%)
A little 49 (44.1%) 25 (45.5%) 14 (35.9%) 42 (63.6%) 130 (48.0%) 6(26.1%) 1(16.7%) 1(33.3%) 2(33.3%) 10 (26.3%)
Not at all 16 (14.4%) 11 (20.0%) 4 (10.3%) 6 (9.1%) 37 (13.7%) 0 (0.0%) 0(0.0%) 0(0.0%) 1(16.7%) 1(2.6%)
iii) How embarrassed are you?
Very 23 (20.7%) 7(12.7%) 9(23.1%) 10(152%) 49 (18.1%) N/A N/A N/A N/A N/A
Quite 40 (36.0%) 11 (20%) 10 (25.6%) 12(18.2%) 73 (26.9%) N/A N/A N/A N/A N/A
A little 26 (23.4%) 19 (34.5%) 9(23.1%) 26(39.4%) 80 (29.5%) N/A N/A N/A N/A N/A
Not at all 22 (19.8%) 18 (32.7%) 11 (28.2%) 18 (27.3%) 69 (25.5%) N/A N/A N/A N/A N/A
Part B: Daily impact of dysphagia
Participant caregivers (pCGs)
All NMD DM1 SMA IBM Other NMD
(n=38) (n=23) (n=6) (n=3) (n=6)
I prepare special food or meals for the person I care for Daily 21553%) 13 (56.5%) 2 (33.3%) 2 (66.7%) 4 (66.7%)
Challenging 5 (13.6%) 3 (13.0%) 0 (0.0%) 2 (66.7%) 00.0%)
We can’t talk or socialise during mealtimes any more Daily 13 (34.2%) 9(39.1%) 1(33.3%) 2 (66.7%) 1 (16.7%)
Challenging 2 (5.3%) 1(4.3%) 0 (0.00%) 1 (33.3%) 00.0%)
I cut food up small for the person I care for Daily 26 (68.4%) 16 (69.6%) 4 (66.7%) 2 (66.7%) 4 (66.7%)
Challenging 2 (5.3%) 2 (8.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
T am present at mealtimes to watch them Daily 23 (60.5%) 12(52.2%) 3 (50.0%) 266.7 %) 6 (100.0%)
Challenging 11 (28.9%) 5(21.7%) 1(16.7%) 0 (0.0%) 5(83.3%)
I remind them to take extra care when eating and drinking Daily 19 (50%) 16 (69.6%) 0 (0.0%) 1 (33.3%) 2 (33.3%)
Challenging 2 (5.3%) 2 (8.7%) 0 (0.0%) 0 (0.0%) 0 (16.7%)
I crush or disperse medications Daily 10 26.3%) 4 (17.4%) 3 (50.0%) 1(33.3%) 2 33.3%)
Challenging 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
(Continued)
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Table 3
(Continued)

1 (16.7%)

00.0%)
0 (0.0%)
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0 (0.0%)
0 (0.0%)
2 (66.7%)

1 (16.7%)
0 (0.0%)
2 (33.3%)

1 (4.3%)
0 (0.0%)
5(21.7%)
14.3%)
3(13.0%)
0 (0.0%)
12 (52.2%)

3 (7.9%)
0 (0.0%)
9 (23.7%)

Daily
Chal

I give medications for saliva

00.0%)
2 (33.3%)

lenging

y

=1

Dai

I provide food and fluids via a gastrostomy

1(16.7%)
2 (33.3%)

1(16.7%)
0 (0.0%)
0 (0.0%)
2 (33.3%)

3(7.9%)
5(13.2%)
0 (0.0%)
18 (47.4%)
10 (26.3%)
4(10.5%)
3(7.9%)

lenging

y

=1

Chal
Dai

1 wipe or clear food debris from the mouth or throat

0 (0.0%)
2 (33.3%)

lenging

y

=1

Chal
Dai

=

I get anxious and stressed when watching at mealtimes

0 (0.0%)
1 (16.7%)

0 (0.0%)

0 (0.0%)
0 (0.0%)
0 (0.0%)

2 (33.3%)

8 (34.8%)

lenging

y

=

Chal
Dai

2 (33.3%)

1 (4.3%)
1 (4.3%)

_—

Other

2 (33.3%)

lenging

Chal
DM1: Myotonic Dystrophy, FSHD: Facioscapulohumeral Muscular Dystrophy, SMA: Spinal muscular Atrophy, IBM: Inclusion Body Myositis NMD: Neuromuscular disease. 1) One plwFSHD

did not respond to this section of the survey. Numbers have been adjusted accordingly 2) Described as ‘casual acquaintances’.
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Perspectives on dysphagia services for plwNMD

Participants selected nine different ways to
improve services for plwNMD and dysphagia. The
three most popular were: access to a neuromuscu-
lar swallowing specialist (n =93, 34.2%), swallowing
training for patients (n =90, 33.1%), and earlier dis-
cussion and assessment of management swallowing
problems (n =78, 28.7%). Table 4 provides details of
service improvement suggestions according to care-
giver disease group.

pCGs

Population characteristics

Thirty-eight participant caregiver (pCG) responses
were included, of which 63.1% (n = 24) provided care
for pplwDM1, 15.8% (n=06) for people living with
SMA (ppIwSMA), 7.9% (n = 3) for people living with
IBM (pplwIBM) and 5.3% (n=2) for people living
with FSHD (pplwFSHD). The remaining pCGs pro-
vided care for people living with limb girdle muscular
dystrophy (LGMD) (n=1), Kearns-Sayre sydrome
(KSS) (n=1), and mitochondrial myopathy (n=1).
Table 1 (Part B) provides an overview of pCG demo-
graphics, including age of the pCG, age and diagnosis
of the person they cared for, length of time in a care-
giver role and relationship to the person living with
NMD. Caregivers have been grouped according to
the diagnosis of the person they care for.

Perception of neuromuscular impairments and
dysphagia indications

Neuromuscular impairments

All pCGs cared for pplwNMD who had signs and
symptoms of NMD additional to dysphagia. Diffi-
culties with chewing and swallowing were ranked
by pCGs as the third most impactful on the lives
of pplwNMD, and second most impactful on the
lives of pCGs. Figure 2(b) shows the range of neuro-
muscular impairments and their perceived impact on
pplwNMD compared with caregivers.

Indications of dysphagia

The indications of dysphagia most frequently
observed by pCGs were coughing or choking whilst
eating (n=31, 81.6%), taking extra care when eating
and drinking (n=29, 76.3%) and longer mealtimes
(n=29, 76.3%). Thickening drinks, signifying diffi-
culties with swallowing liquids, was the least frequent
indication reported by pCGs (n=2, 5.3%).



Table 4
Knowledge and understanding of dysphagia reported by participants living with NMD and their caregivers

Participants living with NMD (plwNMD) Participant caregivers (pCGs)
DM1 FSHD SMA Other NMD All NMD DM1 SMA IBM Other All NMD
(n=111) (n=56) (n=39) (n=066) (n=272) (n=24) (n=6) (n=3) (n=5) (n=38)
Did you know NMD could cause dysphagia?
Yes 32(28.8%) 11 (19.6%) 26 (66.7%) 19 (28.8%) 87 (32.0%) 13 (542%) 3(50.0%) 1(33.3%) 1(20.0%) 18 (47.4%)
No 77 (69.4%) 45(80.4%) 13(333%) 47 (712%) 183 (67.3%) 11(45.8%) 3(50.0%) 2(66.6%) 4 (80.0%) 20 (52.6%)
Unsure 2 (1.8%) 0 (0.0%) 0 (0.0%) 0(0.0%) 3 (1.1%) 0(0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Who should identify dysphagia?
plwNMD 51 (459%) 37(66.1%) 20(51.3%) 37 (56.1%) 145 (53.3%) 1(4.2%) 2(333%) 1(33.3%) 0(0.0%) 4 (10.5%)
Neurologist 22 (19.8%) 7 (12.5%) 9(23.1%) 14 (21.2%) 52 (19.1%) 4 (16.7%) 1(16.7%) 1(333%) 1(20.0%) 7 (18.4%)
GP 6 (5.4%) 4(7.2%) 1(2.6%) 6 (9.1%) 17 (6.3%) 3 (12.5%) 0 (0.0%) 0 (0.0%) 1(20.0%) 4 (10.5%)
Swallowing specialist 14 (12.6%) 2(3.6) 2(5.1%) 5 (7.6%) 23 (8.5%) 3 (12.5%) 0(0.0%) 0 (0.0%) 0 (0.0%) 3(7.9%)
Family/caregiver 2 (1.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (0.7%) 5 (20.8%) 1(16.7%)  0(0.0%) 2(40.0%) 8 (21.1%)
Unsure 16 (14.4%)  6(10.7%) 6 (15.4%) 4(6.1%) 32 (11.8%) 7(292%) 2(333%) 1(333%) 1(20.0%) 11 (28.9%)
Other! 0 (0.0%) 0 (0.0%) 1 (2.6%) 0 (0.0%) 1 (0.4%) 1 (4.2%) 0(0.0%) 0(0.0%) 0(0.0%) 1(2.6%)
How important is early diagnosis?
Very 56 (50.5%) 29 (51.8%)  26(66.7%) 43 (65.2%) 154 (56.6%) 18 (75.0%) 5(83.3) 2(66.6%) 4(80.0%) 29 (76.3%)
Quite 47 (423%) 22(39.3%) 11(282%) 21 (31.8%) 101 (37.1%) 6 (25.0%) 1(16.7%) 1(33.3%) 1(20.0%) 9 (23.7%)
Not very 8 (7.2%) 4(7.1%) 2 (5.1%) 2 (3.0%) 16 (5.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Not at all 0 (0.0%) 1 (1.8%) 0(0.0%) 0(0.0%) 1 (0.4%) 0(0.0%) 0(0.0%) 0 (0.0%) 0(0.0%) 0 (0.0%)
When is the best time to raise awareness?
At NM diagnosis 53 (47.7%) 19(33.9%) 10(25.6%) 28 (424%) 110(40.4%) 10(41.7%) 3(50.0%) 133.3%) 3(60.0%) 17 (44.7%)
After NM diagnosis 25(22.5%) 14 (25.0%) 21 (53.8%) 22 (33.3%) 82 (30.1%) 7 (29.2%) 0(0.0%) 1(333%) 120.0%) 9(23.7%)
At first symptom 15 (13.5%) 13 23.2%) 6 (15.4%) 12 (18.2%) 46 (16.9%) 3 (12.5%) 1(16.7%) 1(33.3%) 1(20.0%) 6(15.8%)
After prolonged symptoms 9 (8.1%) 2 (3.6%) 0 (0.0%) 2 (3.0%) 13 (4.8%) 1 (4.2%) 1(16.7%)  0(0.0%) 0 (0.0%) 2(5.3%)
Only if significant issues 9 (8.1%) 8 (14.3%) 2 (5.1%) 1(1.5%) 20 (7.3%) 2 (8.3%) 0 (0.0%) 0(0.0%) 0(0.0%) 2(5.3%)
Other? 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.5%) 1 (0.4%) 1 (4.2%) 1(16.7%)  0(0.0%) 0 (0.0%) 2(5.3%)
How would you improve services?
Better communication 19(17.1%) 14 (25.0%) 10(25.6%) 18 (27.3%) 61 (22.4%) 2 (8.3%) 1(16.7%) 1(33.3%) 1(20.0%) 5(5.3%)
Earlier access to local SLT 29 (26.1%) 7 (12.5%) 5 (12.8%) 7 (10.6%) 48 (17.6%) 6 (25.0%) 0 (0.0%) 0(0.0%)  3(60.0%) 9(23.7%)
Access to NM SLT 36 (324%) 11 (19.6%) 15(38.5%) 31 (47.0%) 93 (34.2%) 7 (29.2%) 0(0.0%) 2(66.7%) 2(40.0%) 11 (28.9%)
Patient training 38(342%) 17 (30.4%) 15(38.5%)  20(30.3%) 90 (33.1%) 10 (41.7%)  0(0.0%) 1(333%) 0(10.0%) 11 (28.9%)
Healthcare training 9 (8.1%) 5 (8.9%) 5 (12.8%) 9 (13.6%) 28 (10.3%) 4 (16.7%) 0(0.0%) 0 (0.0%) 0(0.0%) 4 (10.5%)
Earlier discussion and assessment 26 (23.4%) 19(33.9%) 7(17.9%) 26 (39.4%) 78 (28.7%) 6 (25.0%) 1(16.7%) 1(33.3%) 0(0.0%) 8 (21.1%)
Better treatment 19 (17.1%) 4(7.1%) 12 (30.8%) 6 (9.1%) 41 (15.1%) 4(16.7%)  3(50.0%) 1(33.3%) 0(0.0%) 8 (21.1%)
Access to online forums or support groups 1 (0.9%) 2 (3.6%) 3(7.7%) 4 (6.1%) 10 (3.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Unsure 5 (4.5%) 13 (23.2%) 1(2.6%) 4 (6.1%) 23 (8.4%) 3(125%)  3(50.0%) 0(0.0%) 2(40.0%) 8(21.1%)
Other? 2 (1.8%) 0 (0.0%) 1 (2.6%) 0(0.0%) 3(1.1%) 0(0.0%) 1(16.7%)  0(0.0%) 0 (0.0%) 1 (2.6%)

DM1: Myotonic Dystrophy, FSHD: Facioscapulohumeral Muscular Dystrophy, SMA: Spinal muscular Atrophy, IBM: Inclusion Body Myositis NMD: Neuromuscular disease. 1) Participant living
with SMA (plwSMA); Either the person themselves or the doctor (n= 1) participant caregiver (pCG) for person living with DM1: It should be a combined responsibility (n=1). 2) Participant
living with Charcot Marie Tooth: When raised by the patient (n=1). 3) Participant living with DM1: Emergency swallowing/choking training for patients, families and caregivers (n=2) plwSMA:
better training for family and caregivers (n= 1), pCG for pplwSMA: better care when patients move to adult services (n=1).
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Earliest indications of dysphagia observed by
pCGs

The earliest indication of dysphagia observed by
most pCGs was coughing or choking whilst eat-
ing (n=26, 68.4%). This was witnessed by those
caring for pplwDM1 (n=18, 78.2%), IBM (n=3,
100%) and other NMD (n=35, 100.0%). Caregivers
for pplwSMA more often observed extra care when
eating and drinking (n=3, 50%).

Indications of dysphagia affecting caregiver QoL

The dysphagia indication considered to be ‘worst’
by most pCGs was coughing or choking whilst eating
(n=22, 57.9%). This was consistent in those caring
for pplwDM1 (n=15, 65.2%), IBM (n=3, 100%)
and other NMD (n=3, 60.0%). Most caregivers for
pplwSMA reported that extra care when eating and
drinking was the worst indication to live with (n=3,
50%). Dysphagia indications, including earliest onset
and worst to live with, are provided in supplementary
material 3.

Life-threatening indications of dysphagia

Thirty-four percent (n=13) of pCGs considered
the person living with NMD to be underweight. Most
was reported by pCGs of pplwSMA (n=4, 66.7%).
Eight percent (n=3) of pCGs had witnessed more
than one choking incident requiring emergency or
hospital attention. All were pCGs of pplwDM 1. Fifty
three percent (n=20) of pCGs had observed indica-
tions of chest infections; 40.0% (n = 8) of which were
thought to be related to eating and drinking.

Signs of progression

Almost ninety-five percent (n=36) of pCGs felt
that swallowing difficulties had progressed whilst
caring for the person living with NMD. Supple-
mentary material 3 details symptom progression
according to symptom onset and pCG group.

Dysphagia assessment and diagnosis

Time taken for swallowing investigations

Of those who had undergone healthcare assess-
ment of their swallowing (n=24), 37.5% (n=9) of
pCGs reported that the initial assessment took place
before the onset of any swallowing difficulty. Table 2
shows the timeline of dysphagia assessment accord-
ing to caregiver disease group.

Method & perception of assessment

Of those who had undergone healthcare assess-
ment of their swallowing, 65% (n = 17) of pGCs cared
for pplwNMD who underwent an instrumental eval-
uation as part of this assessment. Table 2 details the
type of instrumental assessment each person under-
went alongside the pCG perspective on its helpfulness
compared with clinical assessment.

Five pCGs described why they found instrumen-
tal assessment helpful. Reasons for this fell into four
themes: identification, confirmation, explanation, and
advice and/or management of the problem. Those
who did not find instrumental assessment helpful did
not provide rationale. One pCG who was uncertain of
its value, described a conflict (or disconnect) between
VESS and real-world experience:

“[the VFSS] showed he was slightly aspirating
but [he] has only ever [had] one chest infection”
(pCG of plwSMA).

Impact of dysphagia

Table 3 (part B) shows the daily impact of dyspha-
gia on pCGs across disease groups. Most frequently
caregivers were required to cut food up into small
pieces for pplwNMD (68.4%, n=26) and ensure
they were present during mealtimes (60.5%, n=23).
Reminders to take extra care at mealtimes were
common for pCGs of pplwDM1 (n =16, 69.6%) com-
pared with pCGs of other groups. Mealtime anxiety
and/or stress was ranked the most challenging aspect
of caring for pplwDM1 (n =8, 34.8%) and pplwSMA
(n=2, 33.3%), whereas the need to prepare special
foods was most challenging for pCGs of pplwIBM
(n=2,66.7%) and the need to be present at mealtimes
most challenging for pCGs of pplwotherNMD (n =35,
83.3%). Two pCGs provided free-text examples of
how dysphagia impacted their mealtimes:

“I find it hard [at mealtimes] as he doesn’t like
to be reminded and says I'm nagging” (pCG of
plwDM1).

“We thought the loss of ability [to swallow] was
bad but losing the ability to socialise with a meal

or drink has isolated him even more” (pCG of
plwSMA).

Psychological Impact

Ninety-seven percent (n=37) of caregivers
reported anxiety related to swallowing. The highest
levels of anxiety were reported by pCGs of pplwDM 1
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(43.5%, n=10), and lowest in pCGs of pplwSMA
(16.7%, n=1) and pplwotherNMD (16.7%, n=1).
Sixty-three percent (n=24) of pCGs felt their con-
cern about dysphagia was higher than the person
they cared for. Participant caregivers of pplwDM1
expressed greater concern (n= 17, 73.9%) than those
who cared for other pplwNMD (n=7, 46.7%). One
pCG stated:

“As a [caregiver], I think I am much more anxious
than [relative] about his swallowing problems.
He seems to accept them and find his own ways
of coping. But for me it is heart-breaking to see
him struggling” (pCG of plwDM1).

Knowledge and understanding of dysphagia

Dysphagia preparedness

Fifty-three percent (n =20) of pCGs were unaware
that NMD could cause swallowing difficulties. Of the
pCGs who were prepared for NMD-related dysphagia
(n=18), most were self-educated (n=10, 55.6%).

Timing, importance, and approach to dysphagia
education

One hundred percent (n=38) of pCGs felt it was
important for swallowing difficulties to be identi-
fied early: 76.3% (n=29) felt it was very important
and 23.7% (n=9) quite important. Reasons for this
included avoidance of dysphagia-associated risks,
education of self and others, access to treatment,
and management of psychosocial well-being. Sixty-
eight percent of pCGs (n=26) felt the best time to
raise awareness of dysphagia was at the same time
(n=17) or shortly after (n=9) NM diagnosis. Two
pCGs provided contrasting perspectives on the timing
of dysphagia assessment and education:

“It should be routinely discussed from early
on to remove stigma and fear [ ... |’ (pCG of
plwDM1).

“[It's a] lot to take in of first diagnosis [... ] I
think in the first year of diagnosis we only took in
half of what we were told” (pCG of plwSMA).

Most pCGs felt that healthcare professionals
should be responsible for identifying dysphagia in
pplwNMD (n=14, 36.8%). The fewest pCGs felt
it should be the responsibility of pplwNMD (n=4,
10.5%). Table 4 outlines how prepared pCGs were for
the possible onset of dysphagia as well as when, how
and by whom pCGs believed dysphagia education
should be provided.

Perspectives on dysphagia services for plwNMD

Caregivers chose eight from nine different sug-
gestions to improve services for pplwNMD and
swallowing difficulties. The two most popular were:
access to a neuromuscular swallowing specialist
(n=11, 28.9%), and swallowing training for patients
(n=11, 28.9%). Table 4 provides details of service
improvement suggestions according to disease group.

DISCUSSION

The purpose of this study was to understand how
people living, and caring for people, with NMD expe-
rience dysphagia, and the impact it has on their lives.
From the survey, we have generated preliminary con-
siderations for the current and future care of adults
living with dysphagia caused by NMD, as well as
suggestions for future research. Key considerations
include:

‘One size does not fit all’ with respect to dyspha-
gia symptom profiles

Our survey findings show uniformity across neu-
romuscular disease groups with respect to the most
and least frequently reported dysphagia symptoms.
These findings (i.e. swallowing food is more difficult
than swallowing liquid) are consistent with previ-
ous studies describing the clinical presentation [9,
11] and mechanisms [28, 29] of dysphagia in NMD.
Symptom profiles are however distinct from other
neurological disease groups where tools to detect
dysphagia are predominantly focused on difficul-
ties swallowing liquids [30-32]. Despite similarities
within the NMD group, findings also indicate that
some dysphagia symptoms occur more frequently in
some groups, compared to others. This aligns with
previous research showing within-group variations
and symptom heterogeneity associated with individ-
ual disease patterns, severity and progression [1, 2,
20].

PIwSMA frequently reported longer mealtimes
compared to other groups. This supports the findings
of Audag et al., [33] who identified that mealtime
length was one of twelve questionnaire domains that
scored more highly amongst plwSMA when com-
pared with other NMD groups. Longer length of
mealtime may represent a more severely impaired
participant group who have accommodated for their
dysphagia by pacing mealtimes; and/or who expe-
rience more substantial whole-body neuromuscular
impairment, including impairment of hand and arm
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function, which makes self-delivery of food and drink
to the mouth more difficult [34]. Co-occurring impair-
ments of respiratory muscle function in pplwSMA
may contribute to a higher prevalence of reported
choking episodes in this group, given the positive
association between respiratory weakness and cough
strength [35]. Central nervous system involvement,
including cognitive deficits, associated with some
NMD groups such as pplwDMI1, may implicate
how well a person might perceive and accommo-
date for their progressive dysphagia symptoms [36,
37], further contributing to between-group differ-
ences. Whilst the differences identified in this study
require further substantiation, the importance of a
dysphagia assessment that is tailored to meet the indi-
vidual requirements of each neuromuscular group is
highlighted and supports the proposal for eventual
categorisation of dysphagia according to the under-
lying NMD [33].

e Dysphagia evaluation should include physical
and psychosocial impact

Whilst the prevalence of aspiration pneumonia
in people living with dysphagia varies widely [38],
reports of eating and drinking-related chest infection
(9.1%) was lower than anticipated in a population
where respiratory failure is a common cause of death
[39]. The reason for this is likely multifactorial, not
least the requirement for participants to have had
a previous formal diagnosis of chest infection and
discussion about its cause. The consequence of aspi-
ration caused by dysphagia in pplwNMD is however
likely to be greater than in those living with dys-
phagia caused by a disease that implicates mobility,
self-feeding and respiratory function; known risk fac-
tors in the development of pneumonia [40, 41]. This
supports a multidisciplinary approach to the physical
evaluation of dysphagia in people living with NMD
[2, 42].

Dysphagia-related anxiety and embarrassment is
not confined to those living with the condition [43,
44]. In the caregiver group, anxiety was almost
three-times higher than those living with dysphagia.
PIwWNMD judged caregiver concern to be greatest
in those who cared for adults with DM1 and SMA.
This level of concern may reflect dysphagia sever-
ity and/or the effectiveness of symptom management
programmes in these groups. It may also reflect the
ability and/or willingness of the person living with
dysphagia to implement management approaches,
and the ability of the healthcare team to overcome
any factors that affect adherence [5, 45]. The mental

health burden associated with caring for people liv-
ing with chronic disease may also affect a caregivers
perceived need for vigilance and adherence to dys-
phagiarecommendations [46,47]. It may additionally
explain why high numbers of caregivers report a
need to be physically present at mealtimes. Con-
sidering this, the potential for both participant and
caregiver physical and psychological burden should
be acknowledged as part of the dysphagia assess-
ment process. Use of a caregiver-specific dysphagia
questionnaire [48] may be helpful to understand the
physical and psychological impact of dysphagia on
the caregiver and target management holistically.

e Inclusion of caregiver experience may be help-
ful to support identification and monitoring of
dysphagia.

Neuromuscular diseases are degenerative, with
increasing symptoms over time [49]. There are few
longitudinal studies of dysphagia in this patient
group, but cross-sectional studies describe a progres-
sive worsening of symptoms, associated with more
advanced disease [9, 28, 29]. Caregiver experience
closely reflected those who experienced the symp-
toms first-hand; however, in relation to symptom
progression and weight loss, these were reported con-
siderably more by caregivers than those living with
NMD. Whilst the reason for this is not evident, inclu-
sion of caregiver experience may be helpful to support
with the identification and monitoring of dysphagia
and could be examined in more detail through future
participant interviews or focus groups.

e Proactive education about dysphagia in NMD

Forty percent of participants living with symptoms
of neuromuscular dysphagia had not received input
from a healthcare professional. This gap between
pplwNMD and healthcare services may exist for a
number of reasons: a greater focus on the underlying
cause of dysphagia and/or other disease symptoms
[50], patient decision to manage dysphagia inde-
pendently before seeking professional help [50],
and/or lack of awareness (and therefore, lack of
enquiry) about dysphagia and its health implications.
Care guidelines [18, 51, 52] recommend assess-
ment of dysphagia to safeguard against avoidable
health complications and improve QoL. Of those who
had received healthcare input, one third received it
prior to experiencing symptoms. There was variation
between disease groups: almost two-thirds plwDM1
(57.1%) versus one twentieth of plwSMA (5.3%)
experienced proactive assessment. Variations in clin-
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ical care recommendations and healthcare pathways
[42] may account for differences in assessment tim-
ing, as might differences in awareness and reporting
of dysphagia symptoms, patient priority and consent
for assessment.

The ‘benefit versus burden’ of proactive dyspha-
gia assessment requires further investigation as to
whether this changes the clinical course of dyspha-
gia and/or its associated complications, particularly
as robust treatment programmes are still emerg-
ing [21]. Despite this, the majority (approximately
70%) of pCGs and plwNMD placed high importance
on dysphagia education prior to symptom-onset. A
priority area for improvement of neuromuscular ser-
vices is patient education and training. This training
should empower people living with dysphagia to bet-
ter advocate for themselves. If offered jointly with
the caregiver, training may facilitate a shared under-
standing of dysphagia and the responsibilities each
party has with respect to dysphagia management.
The responsibility with whom detection of early dys-
phagia symptoms exists needs elucidating to ensure
clinical care pathways are transparent. A collab-
orative approach to symptom monitoring between
patients, caregivers and healthcare staff may be most
desirable [53]. Agreement on this will influence the
nature, level and recipients of future education and
training initiatives.

e Specialist assessment is helpful

Instrumental evaluation was considered helpful in
both the plwNMD and pCG groups, despite the
current lack of targeted treatment for dysphagia
caused by NMD [21]. The popularity of VFSS over
FEES may reflect equipment availability in dyspha-
gia services, or the need to simultaneously investigate
multiple phases of swallowing [20]. As both groups
reported the value of instrumental assessments in
increasing their understanding of dysphagia, the need
for neuromuscular services to have the availabil-
ity to offer instrumental assessment is reinforced.
This aligns with previous recommendations which
acknowledge the limitations of the clinical evalua-
tion in dysphagia associated with NMD [2]. Efforts
should be made by clinicians to carefully select and
design the instrumental assessment protocol such that
the outcomes are as relevant as possible to pplwNMD.

e More research is needed to understand dyspha-
gia, particularly in plwFSHD

The high response rates from plwFSHD is likely
to reflect survey dissemination methods. Swallow-

ing difficulties are usually considered rare and mild
in FSHD [54] and swallowing assessment is not
part of the current standard of care for pplwFSHD
[55]. There is, however, an increased awareness of
swallowing difficulties in FSHD and its relationship
with cheek compression strength with potential for
treatment [54]. This survey has highlighted the impor-
tance that pplwFSHD place on early discussion and
assessment of swallowing problems. There is, there-
fore, a need for further research to understand the
specific requirements of this patient group.

Limitations

Recall bias and miscomprehension of survey
questions are recognised limitations of survey
methodology. Whilst use of an advisory group to
develop and pilot survey questions aimed to min-
imise such limitations, the possibility of response
bias from those more troubled by their dysphagia
symptoms may have led to an over-estimation of the
physical and psychological impact of dysphagia in
pplwNMD. To the same effect, the life-threatening
consequences of dysphagia may have been under-
estimated due to lack of representation from those
who were critically unwell or did not survive. The
voices of those not engaged with disease registries
or neuromuscular charities, as well as those unable
to access sufficient levels of written English are also
likely to be under-represented.

Approximately one-third of participants did not
complete > 50% of the survey. Whilst this ‘drop-out’
rate may reflect the length and/or complexity of the
survey, further exploration of this data showed that
over half did not complete the survey much beyond
the eligibility screening questions. This is therefore
the likely outcome of disseminating a web link to an
unspecified group of people who explored the link
with no intention to complete. The method of sur-
vey dissemination also prohibited a calculation of
response rate. Whilst a range of NMD groups and
ages were represented in the survey responses, data
on disease and dysphagia severity was not directly
captured. Absence of disease sub-types for SMA and
phenotypic classification of DMI1 could also influ-
ence the replicability and reproducibility of results.
For the reasons described above, the perspectives of
those living with, or caring for, people with the most
prevalent NMD (MND) are also not represented in
this paper.

There was comparatively low uptake from people
living with DMD given the relative prevalence of this
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disease compared with those with higher response
rates. Uptake was also low from people living with
OPMD, where dysphagia is a major symptom [56].
Dissemination from disease registries is likely to
explain high engagement rates for participants liv-
ing with DM1, FSHD and SMA. A more targeted
approach to dissemination within other neuromuscu-
lar groups, and caregivers is likely to have improved
representation. Whilst low in comparison to response
rates from plwNMD, caregiver responses were higher
than any previous studies in this area [57]. How-
ever, these findings should be interpreted with caution
— the qualitative findings in particular are unlikely
to offer the same depth and insight compared with
data collected via focus group methodology [58].
It was not possible to directly compare responses
from plwNMD and their respective caregivers due
to anonymity. Matching participant with caregiver
responses may be of benefit in future studies.

Conclusion

Dysphagia can have profound physical and psy-
chological consequences for pplwNMD and their
caregivers. Despite this, high numbers of pplwNMD
experiencing symptoms of dysphagia have not
been assessed by a healthcare professional. Many
pplwNMD would like better education and informa-
tion about swallowing difficulties; and most would
prefer this to be provided before they develop these
difficulties. Whilst pplwNMD share similar symp-
toms of dysphagia, some are more unique to certain
groups. Further work is therefore required to bet-
ter understand the profile of dysphagia in individual
disease groups. Instrumental swallowing assessment
is considered helpful by the majority of pplwNMD
and should therefore be considered an important
part of the specialist assessment. Clarity is needed
as to whose role it is to identify the early signs
of dysphagia, but inclusion of caregivers - where
permitted by the plwNMD - seems likely to add
valuable information to the assessment and clinical
decision-making process. There is a future need to
provide access to well-informed staff, with sufficient
knowledge and skill, to meet the above key patient
priorities. These findings provide a starting point
for future research amongst patients, families, and
health care professionals, which may expand to the
use of qualitative methodology and co-production of
guidelines or recommendations for NMD dysphagia
practice.
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