
Introduction 

Oxygen via high-flow nasal cannula (HFNC) is commonly used in inpatient settings given the multiple benefits
for treating respiratory distress and failure. Research investigating the impact HFNC may have on adult
oropharyngeal swallowing is emerging, though limited, and with variable results. Currently, there are five
available peer reviewed research articles specifically investigating oropharyngeal swallowing function in adults
receiving HFNC therapy. Results/findings are inconsistent likely due to variability of each study’s subject
population, design, and methods. It is important for Speech-Language Pathologists (SLPs) to appropriately
integrate findings of the available research when evaluating and treating these patient populations. 

As a Reminder…

Background:
Prospective design investigating 9 healthy adult males wearing HFNC during inducted swallowing. A
catheter was placed on the retromolar gingiva for water administration.
Subjects were exposed to four different flow rates (0 [control], 15, 30, 45 LPM) with 21% FiO2 to mimic
room air.
Bolus administration via infusion of water through the catheter at each flow rate.
Via surface electromyography (sEMG) and respiratory inductance plethysmography (RIP), swallows
were recorded as happening during: inspiration, expiration, inspiratory-expiratory (I-E) transition
swallows, and expiratory-inspiratory (E-I) transition swallows.
Frequency of swallowing, number of swallows of each type, and respiratory rate per minute were
counted.

STUDIES EVALUATING HEALTHY ADULTS WEARING HFNC DURING SWALLOWING

Effect of Nasal High-Flow Oxygen Therapy on the Swallowing Reflex: An In Vivo Volunteer Study (Sanuki et al.,
2016)
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Results: 
Frequency of swallowing and timing of swallows in relation to phase of respiration were similar under all flow rate
conditions.
Lower respiratory rates at 30 LPM than at 0 LPM, though no difference at 15 or 45 LPM.
Subjects swallowed faster at 15 and 45 LPM compared to 0 LPM.
Results suggest increasing HFNC flow rates may improve swallowing in healthy adults as subjects swallowed
faster at higher flow rates and had no change in phase of respiration during the swallow.

Discussion/Limitations:
Small sample of healthy adults. Results cannot be generalized to patient populations in respiratory distress
requiring HFNC.
Stimulation of receptors in the upper airway (soft palate, uvula, hard palate, faucial pillars, pharynx, and epiglottis)
can initiate the swallowing reflex (Nishino 2013; Nishino et al. 1989), so water infusion and light touch of catheter
may have triggered a faster swallow response than natural swallowing conditions.
Healthy adults may have the ability to cognitively engage and compensate to protect the airway when higher flow
rates were deployed via HFNC (Allen and Galek, 2020; Flores et al. 2019).

Background:
Prospective design investigated 80 healthy subjects divided in to three age groups.
All subjects underwent 4 Modified Barium Swallow Studies (MBSS). FiO2 was set to 21% to mimic room air. Pre-
test MBSS performed at 0 LPM (control). HFNC was then increased to 20 LPM with repeat MBSS, then 40 LPM,
then 60 LPM.
Bolus trials were administered in order and amount defined by the Modified Barium Swallow Impairment Profile
(MBSImP) protocol (Martin-Harris et al. 2008).

Results: 
Subjects had a statistically higher total MBSImP score at a flow rate of 60 LPM than at baseline. No statistically
significant effects for flow rate, age group, and the interaction of flow rate and age group for penetration-aspiration
scale (PAS) scores (Rosenbek et al. 1996).
There was slower rate of lip closure, tongue control, and oral residue resulting in higher total MBSImP score. This
suggested that healthy adults possibly preferred open mouth position to compensate for increased pharyngeal
pressures created by higher flow rates.
There were no statistically significant effects of HFNC on pharyngeal component scores.

Evaluation of Swallow Function on Healthy Adults While Using High-Flow Nasal Cannula (Eng et al.
2019)
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Small sample size of healthy adults. Results cannot be generalized to patient populations in respiratory distress
requiring HFNC.
Open mouth posture has been shown to result in reduction of positive airway pressures compared to closed mouth
positioning (Groves and Tobin, 2007; Parke et al. 2015). One could postulate that the pharyngeal swallow could be
less likely impacted given reduction of positive airway pressure if subjects preferred open mouth position.
Healthy adults may have been able to cognitively compensate to counteract swallowing difficulties by holding the
bolus in the oral cavity longer for improved respiratory-swallowing timing, cognitive engagement in triggering the
swallow reflex, and increasing swallow effort to overcome positive airway pressure. 

Discussion/Limitations:

Background:
Prospective design investigated 29 healthy adults.
Examined the influence of airflow (LPM) on duration of laryngeal vestibule closure (dLVC) and described airway
invasion at various LPM deliveries.
FiO2 set to 21% to mimic room air. Flow rates were set to 0 (control), 10, 20, 30, 40, 50, and 60 LPM.
Videofluoroscopy completed under each condition. Subjects were blinded to flow rates and instructed to orally hold
20 ml thin liquid barium until cued to swallow.
dLVC was defined as the time between the first frame of complete LVC to first frame of LV re-opening.

Results: 
LVC was complete on all swallows indicating high flow rates do not “blow open” the glottis in healthy adults.
When flow rates increased, dLVC increased; when flow rates decreased, dLVC decreased. 
Change in airflow did not impact PAS scores in healthy adults. 

Discussion/Limitations:
Small sample size of healthy adults. Results cannot be generalized to patient populations in respiratory distress
requiring HFNC.
Greater variability of dLVC and participant subjective reports of increased difficulty swallowing were noted at higher
flow rates (50 and 60 LPM). 
Variability of dLVC at higher LPM may be evidence for increased difficulty maintaining airway closure during the
swallow. 

The Influence of Airflow via High-Flow Nasal Cannula on Duration of Laryngeal Vestibule Closure (Allen and
Galek, 2020)
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Background:
Prospective design investigated 100 inpatients: 50 neonates, 50 adults. This resource will only highlight adult
findings.

39/50 adult patients were deemed medically appropriate to begin oral intake. 11/50 were excluded.
Inclusionary criteria: 

stable respiratory status on 10-50LPM HFNC
adequate mental status to participate in meal times
passing of the Yale Swallow Protocol (YSP; Suiter et al. 2014) If failed, a Fiberoptic Endoscopic Evaluation
of Swallowing (FEES) was performed immediately
ability to handle oral secretions

Average HFNC settings were 26.6LPM and 66% FiO2 (relatively LOW flow rates).
Study examined if HFNC impacted patients ability to start oral diets.

Results: 
39/39 patients began oral intake successfully; five of these requiring a FEES given failed screening criteria.
The authors suggested that it is not the use of HFNC, but rather the patient specific determinants of swallowing
readiness and their underlying medical conditions that impact readiness for oral intake. 

Discussion/Limitations:
11/50 patients were excluded given their medical fragility and/or unstable respiratory status.
5/39 included subjects failed the Yale Swallow Protocol and underwent a FEES revealing the need for thickened
liquids and/or compensatory techniques.
This indicates that 16/50 or 32% of all recruited adults receiving HFNC were either not appropriate for oral intake
and excluded from this study or aspirated on a FEES.
These numbers highlight the importance of appropriate patient selection and the utilization of instrumental swallow
studies for patients on HFNC.
34/39 patients did not undergo instrumental swallow assessment formally evaluating physiologic components of the
pharyngeal swallow. 

Without evidence from instrumental swallow studies, these results could be considered less reliable. 
Small sample size, limited follow up and monitoring of diet tolerance, and the need for evaluation of patients with
higher HFNC flow requirements.

STUDIES EVALUATING SWALLOWING IN PATIENTS REQUIRING HFNC 

Oral Alimentation in Neonatal and Adult Populations Requiring High-Flow Oxygen via Nasal Cannula (Leder et al.,
2016)
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Retrospective data collection via chart review for 10 patient who underwent MBSS while wearing HFNC.
Demographics included: medical history, oxygen settings, cognitive status, MBSImP scores, Penetration Aspiration
Scale (PAS), Functional Oral Intake Scale (FOIS; Crary et al. 2005), mobility status, and pre/post MBSS diet
orders.
Flow rates ranged from 30-50 LPM with FiO2 ranging from 35%-99%.

10/10 patients NPO prior to MBSS.
Post MBSS, 9/10 patients were recommended complete oral diets with no supplemental nutrition/hydration.

8 of these 9 required dysphagia diets
7 of these 8 required liquid modification or no liquids. 

50% of patients displayed silent laryngeal penetration and/or aspiration on MBSS. Four patients who silently
aspirated had no neurologic diagnosis or laryngeal trauma.
Diet tolerance: 

2 patients transitioned to comfort care. 
Of the remaining, 6/8 demonstrated diet tolerance, one had worsening respiratory status unrelated to
aspiration, and the other demonstrated aspiration-related decline.

This study suggests that HFNC alone should not be a barrier to patient’s oral intake. The majority of included
patients on HFNC were able to initiate oral diets after an instrumental swallow study. 
Per the authors, “this underscores the importance of instrumental evaluation of swallowing physiology, especially in
compromised patients whose clinical characteristics (active pulmonary infection, presence of HFNC) suggest
impaired airway protection. The clinical bedside evaluation, although informative, is insufficient alone to discern a
patient’s readiness for oral alimentation while on HFNC therapy.” 
Patients on most liberal diets were cognitively appropriate and had better ambulatory status. Patients on more
restricted diets were cognitively impaired and limited in mobility status.

Initiation of Oral Intake in Patients Using High Flow Nasal Cannula (Flores et al., 2019)

Background:

Results: 

Discussion/Limitations:
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This is an abstract that was presented to the European Respiratory Society Congress in 2015. Given that a full
manuscript has not been published through peer review, the results/findings cannot be substantiated.
It is not advised to cite this as a reliable reference.

This is an abstract that was presented to the European Respiratory Society Congress in 2019. Given that a full
manuscript has not been published through peer review, the results/findings cannot be substantiated. 
It is not advised to cite this as a reliable reference.

This was a poster session listed in the American Journal of Respiratory Critical Care Medicine. It highlights two case
studies of patients requiring HFNC that underwent Videofluoroscopic Swallow Studies.

FREQUENTLY REFERENCED POSTERS/ABSTRACTS

Swallowing Function during High-Flow Nasal Cannula Therapy (Oomagari et al. 2015)

Electromyographic Swallowing Study during High Flow Oxygen Therapy Compared with Low Flow Oxygen
Therapy in Post-Extubated Patients (Sarita T et al., 2019)

Risk of Aspiration in Patients on High-Flow Oxygen Therapy (Jaffe et al., 2018)

Summary of Literature Findings

There are currently five available peer reviewed studies evaluating the effects of HFNC therapy on adult oropharyngeal
swallowing. Findings and results of each study varied greatly. Results of studies investigating healthy subjects cannot be
generalized to patient populations. Only two studies (Leder et al. 2016 and Flores et al. 2019) investigated patients in
respiratory distress requiring oxygen via HFNC. These studies revealed that nearly all included patients deemed medically
stable and appropriate for swallow interventions were able to initiate oral diets, however, a high percentage of those
required dysphagia diets and/or liquid modification given aspiration on instrumental swallow studies. Conversely, there
were patients that displayed reduced readiness for oral intake given the severity of their medical and respiratory statuses,
and were excluded from investigation. Additional prospective design studies investigating patients requiring HFNC
undergoing instrumental swallow studies are warranted to help guide evidence based decision making in this patient
population.
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Remember:
The higher the flow, the more positive airway pressure
The higher the FiO2, the sicker the lung

 
“So what’s the cut off?”

Current research does not support definitive “cut off” settings on HFNC for deferral of swallow evaluations. The SLP should
understand the severity and trajectory of the patient’s respiratory process when deciding how to proceed. For example, if
the patient’s respiratory status is declining such that HFNC requirements are increasing, it is recommended to await
medical stabilization prior to swallow evaluation. Every patient is unique and should be considered individually.

Suggestions for Clinical Approaches 

Get comfortable with HFNC devices. The more you understand the device, the more prepared you’ll feel!
Since there is no evidence to support “cut off” settings on HFNC for SLP interventions, we recommend discussing the
patient’s respiratory status and trajectory with the nurse, respiratory therapist, and/or physician. 
Optimize the patient for success: ensure flow rates are at the lowest appropriate setting by collaborating with the
respiratory therapist or physician. This could reduce the amount of positive pharyngeal airway pressure created by
increased flow rates. 
We strongly recommend performing instrumental swallow studies. When dissecting the number of patients in the Leder et
al. and Flores et al. studies that underwent instrumental swallow studies, 13/15 or 86%, required dysphagia diets, modified
liquids, and/or no liquids given aspiration. 
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