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Référence Neuromusculaire, Brussels, Belgium

Objectives. The functions of eating, drinking, speaking, and breathing demand close coordination 
of the upper airway musculature which may be challenged by the long-term use of daytime 
non-invasive ventilation (NIV). This rapid review explores the challenges and practicalities of 
these interactions in people with neuromuscular disorders.
Methods. A search was performed on PubMed (period 2000-2023) using generic terms to refer to 
eating, drinking, and speaking related to people with neuromuscular disorders on NIV. A narrative 
approach was used to summarize the available literature.
Results. Our review shows only a small number of studies exist exploring the use of NIV on swal-
lowing and speaking in people with neuromuscular disorders. We summarize study findings and 
provide practical advice on eating, drinking and speaking with NIV.
Conclusions. By understanding breathing, NIV mechanics and upper airway interactions, it is pos-
sible to optimize swallowing and speaking whilst using NIV. There is a lack of specific guidelines, 
and concerns regarding aspiration warrant further research and guideline development.
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Introduction

The increasing use of non-invasive mechanical ventilation (NIV) for respiratory support in 
individuals with neuromuscular disorders (NMD) has extended the use of NIV during the 
daytime 1. By contrast to nocturnal NIV, the use of diurnal NIV interacts with several vital 
physical and social functions of everyday life including eating, drinking and speaking. In 
health, these functions act in synchrony within the upper airway where the gastrointestinal 
and respiratory tracts cross. The upper airways, and especially the larynx – the gateway 
to the lungs – regulate these multiple functions and protect the lungs from aspiration 2 
The use of NIV in various NMDs may disrupt the delicate coordination between breathing, 
swallowing and speaking, increasing the risk for aspiration to occur 3. Consequently, man-
ufacturers may have advised against eating and swallowing during NIV use 4,5. 
In addition to the interaction of NIV on the upper aerodigestive tract, individuals with NMD 
commonly experience bulbar dysfunction ranging from mild to severe 6-8. Dysarthria and 
dysphagia may be clinically apparent prior to initiating NIV or may be subclinical, leading 
to under-reporting by patients and under-detection by healthcare providers 9,10. As respira-
tory function declines, so too may swallowing and speaking 6,11. This decline, demanding 
greater dependency on daytime NIV use, may subsequently impact the individual’s partici-
pation and enjoyment in daily activities, social inclusion and quality of life 12,13. 
Oral feeding may be supplemented or substituted by nutritional support delivered via an 
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enteral feeding tube, such as a nasogastric tube or a gastrostomy 
tube 14. From the perspective of NIV use, nasogastric tubes can dis-
rupt the patient-mask interface and cause an air leak. Moreover, the 
effectiveness of enteral tube feeding in terms of survival and quality 
of life, as well as the type and timing of tube placement in individuals 
with NMD is still not known  15. One advantage of tube feeding is 
that energy and hunger needs can be met, reducing the burden of 
eating and drinking by mouth and allowing oral intake for taste and 
pleasure. Larger quantities of liquids are almost always more easily 
and safely managed via feeding tubes than orally in the case of sig-
nificant swallowing impairment 16. However, patients frequently wish 
to continue eating and drinking by mouth for as long as possible, 
and coordination of breathing and swallowing during NIV therefore 
remains a complex and long-term challenge. 
This rapid review explores the challenges, practicalities, and techni-
calities of interactions between breathing, swallowing, and speaking 
during NIV focusing on individuals with NMD.

Methods 

A search was performed in Medline database (accessed through 
PubMed, period 2000-2023) using generic terms to refer to eat-
ing, drinking, swallowing, and speaking specifically related to people 
with NMDs on NIV. Additional screening of the reference lists of key 
publications and searches using Google Scholar were performed to 
identify other relevant literature. Papers written in English were con-
sidered. A narrative approach was used to summarize the available 
literature as a rapid review.

Results

Practical challenges of swallowing and speaking while on NIV

In severe respiratory muscle weakness, individuals without bulbar 
dysfunction may be able to eat and drink safely and efficiently whilst 
using NIV, although more time is needed to coordinate and control 
bolus preparation and transfer with the addition of positive pressure 

ventilation 3,17. Further, patients have emphasized that eating can be-
come harder during periods of respiratory illness or exacerbations, 
and upper airway secretions often become bothersome requiring 
more active management 18. 
During disease progression, the work of chewing and especially 
swallowing may become too hard to perform with low respiratory 
capacity. The risk of aspiration may increase    19 and feeding while 
on NIV may be perceived as unsafe 20. Removal of the mask to al-
low for oral intake may not be tolerated in patients with respiratory 
distress 19. The priority is to establish control of respiration first, as 
a requirement for the subsequent act of swallowing during a meal. 
A certain degree of “ventilatory reserve” is indispensable to facilitate 
the swallowing process effectively 21. 
For similar reasons, speaking while on NIV may become challenging. 
Speech intelligibility may be reduced by both the NIV delivery method 
and the type of mask used, resulting in altered oral-nasal resonance, 
fewer words per breath, longer pauses, lower audibility and a muffled 
speech quality 22,23. This can adversely impact communication effec-
tiveness leading to anxiety, frustration and distress from frequent com-
munication failure, affecting interpersonal relationships and quality of 
life. A range of alternative and augmentative communication approach-
es can improve communication effectiveness for individuals using NIV 
such as smartphone apps, writing and text-to-speech devices, alpha-
bet and communication charts, signing and natural gestures 24.

Understanding respiratory-swallowing patterns

To be able to eat, drink and swallow safely and efficiently while on 
NIV, an understanding of the relationship between breathing and 
swallowing is first needed 4,25,26. 
Moving food and liquid through the upper airway is a complex act 
requiring significant respiratory-swallow coordination in addition to 
orolingual and pharyngeal muscular effort  27. Respiratory-swallow 
coordination patterns in healthy adults occur predominantly via an 
«expiration-swallow-expiration» pattern 28,29, see Figure 1. This pat-
tern is characterized by an initial inhalation and partial exhalation 
prior to swallowing such that swallowing occurs during the mid-ex-
piratory phase and continues through the expiratory phase to the 

Figure 1. The normal pattern to synchronize the swallowing and breathing is ‘’expiration-swallow-expiration’’ pattern.
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completion of the process. In other words, swallowing is immediately 
preceded and followed by expiration without an intervening inspi-
ratory effort 28,29. This is believed to contribute to airway protection 
by: 1) generating positive subglottic pressure to resist the accidental 
penetration of food and liquid into the larynx, 2) allowing a pres-
surized expiratory airflow reflex to correct penetration of the larynx 
should it occur, and 3) preventing the inhalation of residual material 
in the pharynx after swallowing 26,28. Low subglottic pressure during 
swallowing has been shown to prolong bolus transit times, increase 
pharyngeal residue volume, and increase the risk of aspiration 30,31.
Other respiration-swallowing patterns become more prevalent with 
increasing age, in diseases that increase respiratory muscle elastic 
loading or respiratory center CO

2
 loading, or when eating and drink-

ing with NIV. These patterns include “expiration-swallow-inspiration”, 
“inspiration-swallow-expiration’’, or “inspiration-swallow-inspira-
tion”  26,32-34. Studies by Britton et al.  5,17,35 confirm that individuals 
using ventilatory support experience challenges and compensations 
related to coordinating breathing and swallowing. In people with 
NMD, exhalation times before and after swallowing can be reduced 
or even deleted 21, leading to inspiration efforts before or after swal-
lowing. Indeed, inspiration rather than expiration was reported to fol-
low swallowing in 40-50% of patients 21,26, leading to a higher risk 
for aspiration. In addition, individuals with NMD demonstrate longer 
times to swallow, increased number of chews and several swallows 
per bolus, requiring greater respiratory-swallow coordination 3,26. 

Practical recommendations and strategies to improve 
swallowing and speaking on NIV

Challenges for swallowing and speaking on NIV relate to generating 
and maintaining subglottic pressure, suboptimal breathing-swallow-
ing coordination, technical issues with NIV triggering, altered speech 
quality and risk of aspiration 3,5,17,19-21,25,26,35,36. 
Practical recommendations for improving swallowing on NIV may in-
clude: 1) reducing the load on the swallowing system, 2) examining 
swallowing ability, 3) education around swallowing on NIV, 4) opti-
mizing positioning and use of supportive devices, and 5) optimizing 
the NIV technique. The importance of assessment and guidance by a 
speech-language therapist is highlighted 5,37,38.

1) Reducing the load on the swallowing system 
Chewing is complex and requires considerable respiratory-swallow-
ing coordination and control. Patients using NIV should be encour-
aged to take smaller bites and to chew thoroughly before swallow-
ing  3. In the case of tongue weakness or jaw muscle fatigue, one 
option is to modify the food consistency so that it is softer and easier 
to chew and move from the mouth to the pharynx. Occasionally, such 
as in the later stages of NMD, food that requires little to no chewing 
may be needed, e.g, pureed foods. Mealtime management in terms 
of consuming smaller portions at more regular intervals throughout 
the day, as well as food fortification and supplementation advice from 
a dietitian, may be beneficial in reducing the overall load on the swal-
lowing system as dependency on NIV increases 39.
Additional compensatory strategies such as fluid washes may also be 
useful and are often spontaneously employed by individuals. In the pres-
ence of post-swallow residue of solids or puree, drinking liquids may 

help to clear residues from the pharynx 40. In children with NMD con-
ditions, laryngeal penetration and aspiration (before, during, and after 
swallowing) with thin liquid were observed in only 6% of cases. Where 
signs or symptoms of dysphagia exist, or there are concerns of aspira-
tion, clinical assessment of eating and drinking may be insufficient and 
swallow imaging via an instrumental examination is indicated 41. 

2) Examining swallowing ability
Instrumental swallowing assessments, typically performed by a 
speech-language therapist, include the videofluoroscopic swallowing 
study (VFSS) and flexible endoscopic evaluation of swallowing (FEES). 
Both studies aim to examine swallowing capability and capacity in-
cluding the types of food and liquids that can be managed safely and 
efficiently by the individual 42.
The VFSS constitutes a radiological evaluation of oral, pharyngeal, 
and esophageal swallowing of a range of food and liquids using a 
contrast agent and rapid sequence image acquisition. The assess-
ment facilitates a comprehensive understanding of the anatomical 
and physiological factors contributing to inefficient swallowing, 
such as residue, and inadequate airway protection, encompassing 
both penetration and aspiration  43,44. FEES entails the transnasal 
passage of a flexible endoscope into the pharynx and larynx to 
visualize upper airway structure and signs of swallowing dysfunc-
tion 45-47. There is also evidence to support the utility of ultrasound 
as an adjunct clinical tool for the assessment of swallowing and 
laryngeal function 48. 

3) Education around swallowing on NIV 
Awareness of swallowing difficulties on NIV is needed among 
healthcare professionals providing care to people with NMD. In 
addition, educating individuals and their caregivers about the ear-
ly signs and symptoms of swallowing impairment, such as food 
remaining in the mouth, coughing or a ‘wet-voice’ quality after 
swallowing, is essential in reducing the complications of dysphagia 
including malnutrition, dehydration, aspiration pneumonia, and oth-
er pulmonary sequelae 41.
Techniques for swallowing well during NIV address the critical 
interaction between breathing and swallowing. Some people nat-
urally adapt their breathing-swallowing pattern to accommodate 
the delivery of positive pressure to the upper airway over time, for 
example by waiting to swallow until the expiratory phase of NIV 
is complete 3. Individuals with NMD report that swallowing during 
NIV requires conscious attention of the need to alternate eating 
and drinking with ‘sipping’ air for ventilation  17 Additionally, voli-
tional clearing swallows may help clear the mouth and pharynx of 
residue and secretions, which can reduce the risk of subsequent 
post-swallow aspiration 49. 
Kinnear and colleagues found non-bulbar patients were able to block 
several NIV breaths whilst eating and drinking. The mechanism for 
this was not studied but is likely mediated by volitional upper airway 
closure. They highlight a learning process primarily driven by trial and 
error to effectively manage the combination of NIV use with eating, 
drinking, and speaking. Building on the insights gained in their study, 
they formulated a hierarchy for teaching these skills providing valu-
able guidance for those facing this challenge for the first time 3. See 
an adapted version in Table I.
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Strategies to facilitate drinking on NIV may include use of a straw 
or specialized drinking cup to enable delivery to the mouth, and/or 
adjusting the position of the NIV mask during drinking 3. Thickened 
liquids may be associated with adverse health outcomes including 
dehydration, aspiration, and pneumonia, and are not routinely rec-
ommended unless demonstrated to improve swallowing physiology 
and safety on instrumental assessment 39,50,51.

4) Optimizing positioning and use of supportive devices 
Ideally, the individual should be seated in an upright position in a chair 
or wheelchair during eating and drinking. This is because well-sup-
ported vertical positioning positively impacts breathing function, neck 
alignment and forward head position resulting in improved respira-
tory, laryngeal and pharyngeal biomechanics during swallowing  52. 
In particular, there is a need to avoid both excessive neck extension 
and head drop, which may challenge airway protection and swallow 
efficiency respectively 53. A chin support or neck brace that allows for 
head stability and a ‘chin-tuck’ position during eating and drinking 
may facilitate swallowing for some 3,54.

5) Optimizing the NIV technique
The use of NIV may both help and hinder swallowing in individu-
als with NMD 17 Successful use of NIV includes increased subglottic 
pressure or reduced swallowing duration  25 which may contribute 
to the overall timing and efficiency of the swallowing process  34. 
The challenges are associated with ventilator triggering and auto-
triggering induced by swallowing  3,4,17, as well as the time needed 
for chewing interacting with ventilatory requirements  3. While pa-
tient-triggered pressure support may offer increased comfort during 
ventilation, the delivery of breaths at a fixed rate leads to the unpre-
dictability of back-up breaths posed challenges during activities such 
as chewing and swallowing 3.
Effective coping strategies are associated with awareness of these 
issues and the practical advice described earlier. To date, there are 
no dedicated ventilation modes for use when eating. However, sup-
portive strategies for nasal NIV settings have been suggested  3,17,35, 
the use of mouthpiece ventilation (MPV) has been explored 3,17, and 
innovative technological developments have also been investigat-
ed  21. Using a tailored NIV-program while eating and drinking may 
facilitate a respiratory-swallow pattern that allows individuals to time 
swallowing immediately after the ventilator-delivered inspiration, fol-
lowed by post-swallow exhalation. Such a strategy needs to be ex-

plored and investigated further but could represent a beneficial and 
pragmatic NIV optimization strategy that is likely underutilized.

A. Supportive strategies for nasal NIV settings
• An allocated program for nasal NIV use during eating outlining 

adjustments may be beneficial for some individuals 5. Although 
the frequency and timing of settings will likely differ between NIV 
devices and for speaking or swallowing activities 5. 

• In practice, a ‘swallow-optimized NIV mode’ should include: a 
fairly slow flow rate, a non-triggered or less sensitive trigger to 
avoid inspiratory triggering during swallowing, and the use of a 
volume cycle (preferably) or pressure adjustment mode by the 
delivery of breaths at a fixed rate 3.

• Firstly, ensure that NIV maintains the ventilation needs with ad-
equate inspiratory rate and properly timed inspirations. There-
after, try to adjust the inspiratory time and -flow, rate, timing of 
inspirations to improve speaking and swallowing 5. 

B. Use of mouthpiece ventilation (MPV)
• Within the technology available to date, volume-controlled ven-

tilation via a mouthpiece is suggested to be the best method 
for speaking and swallowing  5,17,35,55,56. It may positively affect 
breathing-swallowing coordination, improve eating/drinking ex-
perience  17, speech and communication  57, and additionally, it 
may be safer for swallowing than nasal NIV considering aspi-
rations 17. Moreover, the use of MPV over nasal NIV appears to 
be preferred by patients during eating, drinking and speaking 17 

• With MPV, the user can switch between taking sips of air (in-
spiration) and moving the mouth away for swallowing or cough-
ing 5. In dyspneic NMD patients, the addition of daytime MPV to 
effective nocturnal NIV was reported to restore some respirato-
ry muscle endurance   36, leading to possible improvements in 
swallowing function from increased respiratory recoil on sub-
glottic pressure generation 8,17,55. 

• Allowing for the long inspiratory pauses interrupting the flow of 
speech, MPV enabled longer breaths with more syllables 55.

• An optimal placement of the mouthpiece may include close 
approximation to the mouth to minimize the need to turn the 
head repeatedly and reduce pause time during speaking, with 
the ability to adjust the mouthpiece to an alternative position to 
facilitate coordination with eating efforts 5.

C. Innovative technological developments 
• In an experimental study of ten patients with severe NMD requir-

ing daytime NIV, a novel patient-controlled off-switch to pause 
inspirations during swallowing was investigated  21. Use of the 
device improved respiratory-swallowing control and coordina-
tion, measured by fewer ventilator interruptions during swallow-
ing, increased post-swallow expiration airflow, and decreased 
perception of dyspnoea during swallowing, without impairing 
swallowing comfort 21. Unfortunately, such off-switches are not 
yet commercially available, limiting the ability to use this ventila-
tory-pause technique in clinical practice.

6) Teaching how to speak whilst on NIV 
A protocol for teaching effective speech on NIV has been suggested 

Table I. The four E’s protocol to teach patients how to eat whilst on NIV, 
adapted from Kinnear et al.

Explain The role of the pharynx and larynx as pathways for both 
breathing and swallowing.

Explore Practice upper airway closure to block the ventilator.
Discuss optimal food consistency.
Use of smaller food boluses.

Experiment Extend chewing over several breaths.
Swallow food between NIV breaths.
Block ventilator after swallowing.
Divide larger bolus into several swallows.

Expel Post-meal mechanically assisted cough practice.
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by Kinnear et al.  3, see Table II for adapted version. The protocol 
helps patients understand the role of phonation, practice respirato-
ry-phonatory coordination, and increase voice volume with ventilator 
support 3.

Discussion
A variety of mechanisms can affect swallowing and speaking during 
NIV, with the potential for upper aerodigestive functions to be both 
improved and disrupted by physiological changes imposed by ven-
tilatory support. Awareness of the interaction between breathing, 
speaking, and swallowing is essential for patients, caregivers, and 
healthcare professionals, as is an understanding of the early signs 
and symptoms of difficulty swallowing. Practical strategies for en-
hancing eating and drinking while on NIV include reducing the eat-
ing load, optimizing body and neck positioning, assessing the safety 
and efficiency of swallowing, instruction on eating techniques, and 
consideration of ventilatory approaches beyond nasal/face mask NIV. 
The significance of evaluation and guidance from a speech-language 
therapist is emphasised.
Swallowing is a coordinated action that usually occurs smooth-
ly alongside breathing in healthy individuals  29. However, breath-
ing-swallowing coordination can be challenged in different ways for 
individuals with NMD using NIV 17. In people with severe respiratory 
failure, the typical respiratory pattern without NIV is characterized by 
rapid shallow breathing and low tidal volumes 58 NIV enhances vital 
capacity and tidal volumes which are likely to improve swallowing 
through the transfer of greater respiratory recoil on raised subglottic 
pressure  4,21,59,60. Maintaining adequate expiratory subglottic pres-
sure is a critical component of swallowing performance. Low sub-
glottic pressure has been found to prolong bolus transit times and 
increase the volume of post-swallow pharyngeal residue, increasing 
the risk of aspiration 4,21. 
Despite the incidence of dysphagia in adults with NMD, many individ-
uals are able to eat, drink, and speak effectively while using NIV 3,61 
Our clinical experience suggests that individuals growing up using 
NIV due to chronic NMD adapt better to altered breathe-swallow in-
teractions than older adults initiating NIV due to acquired progressive 
conditions or acute post-intubation situations. Simple adaptations to 
the texture and delivery of food and liquids may be helpful, e.g. softer 

foods, smaller bites and mouthfuls, single sequential sips of liquids 
and use of a straw. Swallowing assessments including VFSS and 
FEES are important aspects of care 39,47.
In muscular dystrophy, the use of NIV has been shown to reduce 
dyspnoea and fatigue associated with eating and drinking compared 
to no ventilatory support 17. The results indicate that NIV may improve 
performance by establishing better control of breathing and ‘venti-
latory reserve’. Unloading the respiratory muscles with mechanical 
ventilation is liable to improve breathing-swallowing patterns 21. Na-
sal NIV allows patients to eat while receiving ventilation and provides 
the flexibility to interrupt ventilation at their discretion for swallowing, 
which may promote swallow synchronization with the ventilatory cy-
cle 17. The administration of daytime NIV through a mouthpiece has 
become more common in ventilator-dependent patients, and MPV is 
indicated to be more convenient in coordinating breathing, eating and 
drinking 17. However, two important practical issues have been iden-
tified: ventilator inspirations triggered by swallowing, and chewing 
effort interfering with ventilatory requirements 4,17,19.
Logically, the issue of NIV triggering of inspirations coinciding with 
swallowing is greater with the nasal mask NIV than with mouthpiece 
NIV. Indeed, trigger via nasal mask can be used unintentionally, while 
MPV trigger is always voluntarily controlled by the patient. Nasal 
mask trigger can therefore lead to concerns about the potential for 
food or liquid to be blown into the airway while eating and drinking. 
This occurs because pressure-targeted NIV systems automatically 
trigger inspiration when detecting a pressure drop, such as when the 
mouth opens for eating or drinking, when the upper airway re-opens 
after the pharyngeal swallow 17,19. Recognizing this problem, studies 
have explored modifications to NIV systems permitting users to tem-
porarily pause the inspiratory flow during each sip of liquid and bite of 
food 4,21 A study by Terzi et al. used the same off-switch strategy (like 
the study performed in individuals with NMD) 21 in individuals with hy-
percapnic chronic obstructive pulmonary disease. They showed that 
stopping positive pressure inspirations during swallowing eliminated 
ventilator triggering and autotriggering induced by swallowing. Fur-
ther, the use of NIV for acute respiratory failure was associated with 
improvements in swallowing efficiency and more favourable breath-
ing-swallowing interactions than spontaneous breathing 4. In clinical 
settings, there’s a critical need for such innovations, with hopes for 
future commercial accessibility.
The time required for chewing food may interfere with ventilation. 
Typically, the nasopharynx remains open with the soft palate lowered 
during chewing, allowing tidal breathing to continue prior to initiation 
of the pharyngeal phase of swallowing  17. In contrast to nasal NIV, 
inspiration via MPV takes place orally 56, which could be challenging 
and even risky when chewing. The longer the chewing process per-
sists, the more ventilation may be delayed, potentially intensifying the 
experience of dyspnoea – a phenomenon commonly described by 
individuals particularly when consuming solid foods 17. In the mus-
cular dystrophy population, the prolonged chewing time attributed to 
masticatory muscle weakness and dental malocclusion may worsen 
this effect 62,63. However, MPV is potentially less favorable in chewing 
than nasal NIV, but this is not evident. For instance, it seems that 
individuals with DMD using daytime MPV have little or no problem to 
manage chewing and breathing when using MPV. 

Table II. The four E’s protocol to teach patients how to speak whilst on 
NIV, adapted from Kinnear et al.

Explain Phonation occurs through the vocal cords during 
exhalation

Explore Repetitive phonation on single syllables 
throughout the breathing cycle to demonstrate 
the loss of volume during inspiration.
Repeated phonation with single syllable during 
expiration only, counting the syllables achieved 
on each breath.

Experiment Practice short phrases with the mastered 
number of syllables per breath.

Extend Try to increase voice volume by breath stacking 
using the ventilator. 
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Factors such as acute respiratory exacerbation can also complicate 
eating and upper airway function  18. The use of manually or me-
chanically assisted cough techniques may be beneficial in supporting 
continued oral intake in individuals with NMD on full-time NIV, provid-
ing prophylactic airway clearance in the event of silent aspiration 3,64. 
Special attention should be given to the use of mechanical cough 
devices in the presence of concomitant bulbar dysfunction, where 
adverse outcomes associated with laryngeal obstruction or induced 
aspiration of secretions and residues may occur  65,66. Understand-
ing how NIV can support or hinder swallowing, coupled with a basic 
grasp of the mechanics of NIV systems, can be beneficial for the 
clinical assessment and treatment of dysphagia in NIV users 17.
A qualitative study showed that individuals with NMD preferred MPV 
compared to nasal NIV during speaking  5,35. Three major themes 
emerged from the interview data of Britton et al. Firstly, MPV aids 
speech by increasing voice loudness, utterance duration, clarity, and 
speaking endurance. Secondly, MPV interferes with the flow of speak-
ing due to the need to pause to take a breath, problems with mouth-
piece placement, and difficulty in using speech recognition software. 
Thirdly, nasal NIV interferes with speaking by causing abnormal nasal 
resonance, muffled speech, mask discomfort, and difficulty in coordi-
nating speaking with ventilator-delivered inspirations 35. NIV interfaces 
and modes/settings provide an external challenge to the usual aspects 
of speech production, leading to reduced intelligibility and listener 
comprehensibility. Communication vulnerability, defined as a struggle 
to share information in a particular environment 67, may be experienced 
by individuals and is likely to be exacerbated in those with bulbar-re-
lated speech impairment. Future research is needed to determine the 
most effective way to use MPV for speaking and whether training par-
ticipants in its use can bring even greater speech benefits 55.

Future aspects

Future research should explore the breathing and swallowing in-
teractions in neuromuscular NIV users, specifically the respiratory 
phase, timing, and lung volumes. A particularly useful avenue would 
be the optimization of NIV parameters, such as flow rate and inspi-
ratory pressure, and behavioural training, which may help patients 
improve chewing and promote post-swallow expiration. Additionally, 
to examine swallowing dynamics in individuals with NMD who have 
recently initiated NIV therapy 3.
The paucity of guidelines for the management of swallowing and 
speaking during NIV is apparent in the current literature. The conse-
quences for disrupted swallowing can be serious and life-threatening, 
particularly aspiration. Notably, many studies have not included visu-
alization of swallowing using flexible endoscopy or videofluoroscopy, 
and thus microaspiration and silent aspiration while eating and drink-
ing on NIV cannot be ruled out during reported practicalities 3,5,17,21,35. 
The technique of transnasal flexible laryngoscopy during mechan-
ically assisted cough has been shown to be feasible to assess la-
ryngeal function during ongoing NIV treatment 65,68-71, and a similar 
method could be applied to assess the impact and outcomes of NIV 
on swallowing in NMD patients with and without bulbar dysfunction. 
NIV services should adopt a coordinated, multidisciplinary care ap-
proach that includes early and regular review by speech-language 
therapists and respiratory physiotherapists to optimise breathing with 

the upper airway functions of speaking, swallowing and coughing 72. 

The main goal of long-term NIV is to maintain or improve good qual-
ity of life 73. Swallowing and speaking are critical to this, and future 
studies investigating the effectiveness of NIV therapy for respiratory 
failure should routinely incorporate a range of standardized outcome 
measures to evaluate the impact on swallowing and speaking from 
the perspectives of patient, caregiver and clinician. Further research 
is needed to improve effective speech with different communication 
partners in a variety of settings, either through modifications of NIV 
delivery methods and interfaces or the addition of external devices 
such as microphones, in order to reduce the psychosocial burden of 
NIV dependency on day to day life 22,6.
Further, it remains to be investigated if Intermittent abdominal pres-
sure ventilation (IAPV) can be used to assist eating, drinking, and 
speaking during ventilation. One significant advantage of IAPV is that 
it doesn’t require a traditional interface, such as a mask or mouth-
piece. This can be particularly beneficial for patients who have diffi-
culties with these parallel functional tasks with traditional interfaces.

Conclusions

This review highlights the intricate interactions between breath-
ing, swallowing, and speaking, particularly in the context of NIV. 
Understanding these interactions and implementing strategies to 
overcome challenges is essential for improving the physical, func-
tional, and psychosocial well-being of individuals with respiratory 
and neuromuscular disorders who rely on NIV. By understanding 
the breathing-swallowing interaction, it is possible to introduce 
practical strategies to optimize swallowing and speaking while us-
ing NIV. The impact of NIV on speech and swallowing is a relatively 
underexplored area of research compared to tracheostomy-related 
studies. The limited evidence to support best practice in managing 
swallowing and speaking in people with NIV dependency, and con-
cerns regarding aspiration during NIV, warrant further research and 
guideline development. 
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