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LAY ABSTRACT
We explored the feasibility of using telerehabilitation 
for managing dysphagia in patients with COVID-19 in 
isolated hospital rooms. We enrolled 7 patients with 
dysphagia. Telerehabilitation was performed for 20 
min per day and included indirect and direct swallo-
wing training. All patients showed significant impro-
vement in their swallowing ability, evaluated by the 
range of the upward movement of their larynxes and 
the Eating Assessment Tool and Mann Assessment of 
Swallowing Ability scores. The change in swallowing 
evaluation scores was correlated with the number 
of telerehabilitation sessions. There was no spread 
of infection to the medical staff who treated these 
patients. Dysphagia in patients with COVID-19 was 
improved using telerehabilitation while ensuring a high 
degree of safety for clinicians. Telerehabilitation might 
eliminate the risks associated with patient contact and 
has the advantage of infection control. Its feasibility 
should be explored further.

Objective: Direct swallowing rehabilitation assess-
ment in patients with highly infectious diseases, 
such as COVID-19, is not recommended. We aimed 
to explore the feasibility of using telerehabilitation 
for managing dysphagia in patients with COVID-19 
in isolated hospital rooms.
Design: Open-label trial.
Subjects/patients: We examined 7 enrolled patients 
with COVID-19 who presented with dysphagia and 
were treated with telerehabilitation.
Methods: Telerehabilitation was performed for 
20 min daily and included indirect and direct swal-
lowing training. Dysphagia was assessed before 
and after telerehabilitation using the 10-item 
Eating Assessment Tool, the Mann Assessment of 
Swallowing Ability and graphical evaluation using 
tablet device cameras.
Results: All patients showed significant improve-
ment in swallowing ability, evaluated by the range 
of the upward movement of their larynxes and the 
Eating Assessment Tool and Mann Assessment of 
Swallowing Ability scores. The change in swal-
lowing evaluation scores was correlated with the 
number of telerehabilitation sessions. There was no 
infection spread to the medical staff treating these 
patients. Dysphagia in patients with COVID-19 was 
improved using telerehabilitation while ensuring a 
high degree of safety for clinicians.
Conclusion: Telerehabilitation might eliminate the 
risks associated with patient contact and has the 
advantage of infection control. Its feasibility needs 
further exploration.

Key words: feasibility study COVID-19; deglutition disorders; 
dysphagia; telerehabilitation.
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Pneumonia due to coronavirus disease 2019
(COVID-19) is characterized by hypoxic respi-

ratory insufficiency. Respiratory support, such as 
endotracheal intubation and mechanical ventilation, is 
provided to patients with declining oxygen saturation 
levels. However, these interventions may increase the 
risk of dysphagia and, in some cases, lead to post-
intubation dysphagia (1). Hence, clinical examination of 
swallowing, oral care and targeted swallowing training 
are required before these patients can be discharged (2).  
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Moreover, early intervention is important to prevent 
malnutrition and pneumonia (3). However, direct 
prolonged examination of swallowing in patients who 
are positive for, or are suspected of having, highly 
infectious diseases is not recommended due to the risk 
of transmission. 

Telerehabilitation involves the interactive assess-
ment of patients by medical professionals without 
face-to-face interaction. Recent studies have demon-
strated the validity and safety of swallowing assess-
ments via telerehabilitation in patients with varying 
degrees of dysphagia (4). The use of telerehabilitation 
leads to high levels of patient-reported satisfaction, 
reinforcing the hypothesis that the delivery of rehabi-
litative services at a distance is a feasible alternative 
to routine care (5). Telerehabilitation and care demand 
improved models of referral and access along with 
greater flexibility of programmes and professional 
roles, with management support (6). Multidisciplinary 
medical teams, should recognise the need for systema-
tic assessment of their recovery and further care in the 
intensive care unit. 

We previously reported a case of a patient with 
COVID-19 who developed dysphagia characterised 
by aspiration and caused by drinking (7). The patient 
underwent telerehabilitation to manage dyspha-
gia to minimise the risk of transmitting infection. 
Although simple telerehabilitation reportedly mana-
ges swallowing difficulties, including contactless 
assessment and training via videoconferencing, it 
has major limitations. The cameras used by patients 
in previous studies produced front-view images that 
were insufficient to evaluate the upward movement 
of the thyroid. In this study, we explored the feasi-
bility of telerehabilitation and care for managing  
dysphagia in patients with COVID-19 in isolation hos-
pital rooms. 

METHODS

Patient selection
We enrolled patients with COVID-19 who had dyspha-
gia between May 2021 and August 2021. The inclusion 
criteria were as follows: (i) COVID-19 diagnosis, (ii) 
subjective dysphagia and (iii) provision of written infor-
med consent. The exclusion criteria were as follows: (i) 
a disturbed state of consciousness, (ii) severe cognitive 
impairment and severe mental disorders, (iii) inability to 
answer questionnaires and (iv) judged to be inappropriate 
for inclusion in this study by the investigators (SS and 
TM). This was an open-label trial to explore the feasibility 
and safety of dysphagia telerehabilitation and care. This 
study was conducted in accordance with the Declaration 
of Helsinki and Ethical Guidelines for Medical and 
Health Research Involving Human Subjects in Japan and 
was approved by the institutional ethics committee of the 
Nara Medical University Hospital. Informed consent was 
obtained from all patients involved in the study.

Intervention
Telerehabilitation is a relatively new method of conduc-
ting online clinical assessments (8). The utilization of 
contactless telerehabilitation by videoconferencing soft-
ware on a tablet lowers the risk of infection. Multiple 
additional benefits have been reported, including impro-
ved access to rehabilitation medicine, greater time and 
cost efficiency, greater client focus and enhanced case-
load management (9). In addition to the usual oral care 
conducted by a nurse, we used stickers to mark both sides 
of the thyroid notch (Fig. 1) to improve the evaluation 
accuracy. Telerehabilitation was performed for 20 min per 
day and included indirect and direct swallowing training. 
Indirect swallowing training included the following: swal-

lowing self-exercises, langu-
age training (articulation train-
ing), head lift exercises, and 
coughing and huffing. Direct 
swallowing training, which 
was conducted by a speech 
therapist, included adjustment 
of the trunk posture angle, 
neck rotation with the chin 
down, swallowing awareness 
training and advice on modi-
fying the bite amount.

Evaluation
Swallowing was assessed 
through visual inspection 
and palpation of the thyroid 
notch, aided by the place-
ment of stickers on both 
sides of the notch, a method Fig. 1. Stickers marking both sides of the thyroid notch in patients (A–F).
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based on previous reports that used motion tracking sys-
tems (10). The physician could easily evaluate the image 
through the camera, and the front-view image accurately 
captured the upward movement of the larynx.

We evaluated the range of the upward movement of 
the larynx as well as swallowing using this method while 
employing 2 scales: the 10-item Eating Assessment Tool 
(EAT-10) and the Mann Assessment of Swallowing 
Ability (MASA) (11, 12). We tested the feasibility of 
these scales in healthy volunteers before the initiation of 
this trial, such as how nurses could perform evaluations 
in the isolation hospital room, adjustment of the camera, 
etc. The EAT-10 is a self-administered symptom-specific 
outcome instrument for dysphagia while the MASA is 
a screening tool that assesses 24 clinical parameters of 
dysphagia. The MASA evaluation was performed with 
the assistance of nurses who were wearing personal pro-
tective equipment in the patient’s isolated hospital room. 
The number of compliances was defined as the number of 
telerehabilitation implementation units and not the num-
ber of days.

Statistical analyses
The Shapiro–Wilk test was used to assess whether the 
data were normally distributed. The Wilcoxon signed-
rank test was used to compare longitudinal changes in the 
parameters between pre- and post-intervention. The null 

hypothesis stated that there was no change in the para-
meters between pre- and post-intervention. Results were 
considered statistically significant at p < 0.05. Correlations 
between compliance with treatment for swallowing reha-
bilitation and the functional swallowing scale were asses-
sed using Spearman’s correlation coefficient. Correlation 
coefficients (r) > 0.40 indicated strong correlations. 
Statistical analyses were performed using the software 
package SPSS 23.0 J (SPSS Japan, Tokyo, Japan).

RESULTS
We recruited 12 patients with COVID-19 who presen-
ted with dysphagia. Two patients with severe cognitive 
impairment and severe mental disorders, 1 who was una-
ble to answer questionnaires and 2 who were judged to 
be inappropriate for inclusion by the investigator (after 
surgery for cancer, concomitant cerebral infarction) 
were excluded. Eventually, we enrolled 7 patients. The 
clinical characteristics of these patients are presented in 
Table I, and all data are presented as means (SDs). The 
patients had a mean age of 59.7 ± 25 (range, 38–84) years 
and a mean disease duration of 9.8 ± 19 days (Table I). 
The individual data from the study period are presented 
in Fig. 2. The intervention period lasted 9.9 ± 9.5 (range, 
2–28) days. Data comparison before and after the inter-
vention showed that the range of the upward movement 

Table I. Demographic characteristics of patients with coronavirus disease 2019 with dysphagia

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7

Age (years) 57 78 38 66 70 84 55

Sex Male male Male Female Male Male Female

Smoking status Current, 50/day Past, 20/day Past, 10/day Never Never Never Never

Tracheostomy + Oral intubation Oral intubation Oral intubation + − −

Ventilator term (days) 39 2 10 13 26 − −

CRP (mg/dL) highest 42.57 5.64 16.2 17.23 24.91 1.55 11.14

White blood cell count (/μL) 12900 9500 26100 16400 12400 6000 18100

Albumin (g/dL) 2.4 3.5 2.9 2.5 2.2 2.4 2.6

BMI (kg/m2) 25.56 24.22 29.64 19.35 23.8 18.81 24.64

MWST 5 5 5 3 4 5 5

Food test 5 5 5 5 5 5 5

EAT-10 score (pre) 27 8 7 33 21 2 7

EAT-10 score (post) 9 2 1 16 7 1 2

MASA score (pre) 155 188 192 167 165 198 190

MASA score (post) 189 198 198 185 185 198 194

The range of the upward 
movement of the larynx (pre)

1.1 0.8 0.5 0.4 0.6 1.1 1.4

The range of the upward 
movement of the larynx (post)

2.0 2.2 1.4 1.6 1.6 1.4 1.6

ICU admission (days) 53 4 11 19 26 5 15

admission(days) 63 19 19 35 65 16 36

ST intervention period (days) 10 8 3 16 28 2 2

Outcome Discharged Discharged Discharged Discharged Discharged Transferred Discharged

BMI: body mass index; MWST: modified water swallowing test; EAT-10: 10-item Eating Assessment Tool; MASA: Mann Assessment of Swallowing Ability; ICU: 
intensive care unit; ST: speech therapist; CRP: C-reactive protein.
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of the larynx significantly improved with telerehabilita-
tion (p < 0.05). In line with this finding, the EAT-10 score 
significantly decreased by 9.6 ± 6.7 (p < 0.05) points 
(Fig. 2A), while the MASA score significantly increased 
by 13.1 ± 12.0 points (p < 0.05) (Fig. 2B). These findings 
suggest that swallowing was improved with telerehabili-
tation. Furthermore, changes in the EAT-10 and MASA 
scores from baseline were correlated with patient comp-
liance (Fig. 2). This improved the evaluation and opera-
tional processes required for its use in clinical practice. 
There was no spread of infection to the medical staff 
who treated these patients.

Sound and image quality disturbances occurred twice 
during telerehabilitation. Three patients complained of dis-
comfort with the stickers, and we were unable to ascertain 
whether the skin to which the stickers were applied moved 
with the thyroid cartilage in 5 times. Moreover, at the 
beginning of the 1st week of intervention, 2 patients repor-
ted difficulty completing the 20-min session due to fatigue. 
Thus, we switched to face-to-face rehabilitation on 3 occa-
sions as the instructions could not be communicated ade-
quately during telerehabilitation. Nevertheless, the patients 
followed all subsequent instructions correctly. No negative 
effects on motor or swallowing function were recorded.

DISCUSSION
The development of intensive and detail-oriented video-
conferencing tools has enabled remote care to be delive-
red with the same quality as face-to-face rehabilitation 
assessments (13, 14). Although direct intervention has 
always been considered the gold standard of rehabilita-
tion, it is necessary to consider alternative types of service 
delivery as a supplement or replacement of face-to-face 
treatments under certain circumstances. Recently, telere-
habilitation has become an interesting model of care even 
in speech and language therapy, which has been examined 
by several studies (15, 16). 

Management of dysphagia in patients with COVID-19  
and patients with other conditions is fundamental 
for  social reintegration. Contactless rehabilitation via 

videoconferencing software 
may minimise the risk of 
infection by reducing the 
number of staff in contact 
and evaluating laryngeal 
movement through images 
(17). With the report of its 
high service satisfaction, tele 
practice service appears pro-
mising in managing dyspha-
gia in an intensive care unit 
(18). The evaluation items 
and compliance were associ-
ated, but it remains doubtful 
whether the evaluation index 

for acute follow-up was appropriate. EAT-10 seems to be 
effective for early screening in COVID-19 (12). We need 
to explore more suitable evaluation metrics in the next 
study. 

Nevertheless, contactless assessments and patient 
training via videoconferencing have limitations; there 
were some troubles during this study. It is necessary 
to improve the performance of videoconferencing and 
review stickers, which are exchanged several times a 
week in some patients. Also, this study was conducted 
under some restrictions, and it is unclear whether it is 
versatile. The members of multidisciplinary team, nur-
ses, therapists and rehabilitation doctor in this study 
had over a decade of experience, and the patient also 
had no cognitive impairment. We think that the micro-
aspiration may be overlooked and silent aspiration 
may not be detected during a video conference. The 
major limitations of this pilot study were the small 
sample size, short intervention period and lack of con-
trols. There was some selection sampling bias since 
patients with some comorbidities and severe respira-
tory dysfunction could not provide informed consent. 
Moreover, this study did not compare telerehabilitation 
to face-to-face rehabilitation. We would need a con-
trolled trial with much greater numbers on a larger 
scale to clarify the effects of telerehabilitation for 
dysphagia.

CONCLUSION
This is the first report worldwide discussing the use of 
telerehabilitation and care for dysphagia in multiple cases 
of COVID-19. Functional assessment and training tasks 
related to food intake and swallowing rehabilitation can 
lead to the generation of droplets and aerosolised partic-
les. Telerehabilitation can reduce the risk of spreading 
infection by minimizing contact. As telerehabilitation 
and care have the advantage of infection control, they 
may be applicable during future pandemics of infectious 
diseases (19).

Fig. 2. Correlation between compliance with the intervention and changes in swallowing (A) the 10-item 
Eating Assessment Tool (EAT-10) score and (B) the Mann Assessment of Swallowing Ability (MASA) score.
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