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Abstract

Purpose Patients affected by COVID-19 are assumed to be at high risk of developing swallowing disorders. However, to our
best knowledge, data on the characteristics and incidence of dysphagia associated with COVID-19 are lacking, especially in
non-intubated patients. Therefore, we investigated the onset of swallowing disorders in patients with laboratory-confirmed
COVID-19 infection who have not been treated with invasive ventilation, in order to evaluate how the virus affected swal-
lowing function regardless of orotracheal intubation.

Methods We evaluated 41 patients admitted to the COVID department of our Hospital when they had already passed
the acute phase of the disease and were therefore asymptomatic but still positive for SARS-CoV-2 RNA by RT-PCR. We
examined patients’ clinical history and performed the Volume-Viscosity Swallow Test (VVST). Each patient also answered
the Swallowing Disturbance Questionnaire (SDQ). After 6 months, we performed a follow-up in patients with swallowing
disorders.

Results Eight of 41 patients (20%) presented with dysphagia symptoms during hospitalization and 2 of them (25%) still
presented a SDQ high score and swallowing disorders with liquid consistency after 6 months.

Conclusion Non-intubated patients can experience various grades of swallowing impairment that probably directly related to
pulmonary respiratory function alterations and viral direct neuronal lesive activity. Although these symptoms show natural
tendency to spontaneous resolution, their impact on a general physical impaired situation should not be underestimated,
since it can adversely affect patients’ recovery from COVID-19 worsening health outcomes.
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Introduction

The coronavirus disease 2019 (COVID-19) is an ongoing
viral pandemic, caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), which emerged from
East Asia and quickly spread to the rest of the world [1].
Although initially described by characteristic symptoms
of fever, cough and shortness of breath, COVID-19 is now
recognized to be highly heterogeneous accounting several
clinical manifestations [2, 3]. As a matter of fact, the spread
of this infection highlighted atypical presentations of the
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disease, including otolaryngologic symptoms such as olfac-
tory and gustatory dysfunctions [1]. Swallowing disorders
have been described in patients treated with endotracheal
intubation after a relatively long stay in Intensive Care
Unit (ICU) [4, 5] but it is still unclear whether dysphagia
is caused by intubation, by the viral infection itself or both.
Indeed, to our best knowledge, numerous pathophysiologi-
cal mechanisms underlying dysphagia have been proposed,
but no study focus exclusively on dysphagic COVID-19
patients who had not been intubated but treated with less
invasive therapies, including oxygen therapy, continuous
positive airway pressure (CPAP) or non-invasive ventilation
(NIV). The aim of this study is to analyze the occurrence of
swallowing disorders in patients with laboratory-confirmed
SARS-CoV-2 infection who have not been treated with inva-
sive ventilation, to describe their features and their evolution
and to evaluate the Swallowing Disturbance Questionnaire
(SDQ) as a clinical, easy-to-apply detection instrument for
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swallowing disorders in COVID-19 patients compared to the
Volume-Viscosity Swallow Test (VVST).

Materials and methods

We evaluated 41 patients (20 males, 21 females) admitted
to the COVID department of our hospital between March
and May 2020. At the time of evaluation all patients already
overcame the acute phase of the disease and were therefore
asymptomatic but still positive tested for SARS-CoV-2 RNA
via RT-PCR. Age ranged was from 18 to 84 years old, with
a median age of 51.66 years. None of the patients reported
dysphagia before developing SARS-Cov-2 infection and
none of them required endotracheal intubation during hos-
pitalization. To reduce the possible influence of other causes
of dysphagia on our results, specific exclusion criteria were

previous neurological pathologies and sarcopenia. Each
patient answered the Swallowing Disturbance Question-
naire (SDQ) (Fig. 1) and the Volume-Viscosity Swallow
Test (VVST) (Fig. 2) performed by a skilled operator was
employed to detect dysphagia clinical symptoms (such as
voice changes, coughing or desaturation) [6, 7]. SDQ was
originally designed for detecting swallowing problems
among patients with Parkinson’s disease and then devel-
oped and validated for detecting patients with true swal-
lowing disturbances of various etiology [6]. We chose this
questionnaire among the others for its proven high sensitiv-
ity and specificity in predicting dysphagia in various dif-
ferent pathological conditions and because, in our opinion,
its items help to best define the deglutitory experience of
middle-to-long term hospitalized patients, resulting in an
effective prognostic tool for swallowing disorders also in
COVID-19 non-intubated patients. Moreover, during the

Fig. 1 Swallowing disturbances

questionnaire Swallowing Disturbances Questionnaire (SDQ)
0 1 2 3
Question Never Seldom (once a Frequently Very frequently
month or less) (1-7 times a week ) (>7 times a week )
1 Do you experience difficulty chewing

solid food, like an apple, cookie or a

cracker?

2 Are there any food residues in your
mouth, cheeks, under your tongue or

stuck to your palate after swallowing?

3 Does food or liquid come out of your

nose when you eat or drink?

4 Does chewed-up food dribble from your

mouth?

5 Do you feel you have too much saliva in
your mouth; do you drool or have

difficulty swallowing your saliva?

6 Do you need to swallow chewed-up food
several times before it goes down your

throat?

7 Do you experience difficulty

swallowing solid food (i.e., do apples or

crackers get stuck in your throat)?

8 Do you experience
swallowing pureed food?

difficulty

9 While eating, do you feel as ifa lump of

food is stuck in your throat?

10 Do you
liquids?

cough while

11 Do you cough while swallowing solid

foods?

12 Do you experience a change in your
voice, such as hoarseness or reduced
intensity immediately after eating or

drinking?
13 Other than during meals, do you
experience coughing or difficulty

breathing as a result of saliva entering

your windpipe?

14 Do you experience
breathing during meals?

difficulty

15 Have you suffered from a respiratory
bronchitis)

infection  (pneumonia,
during the past year?

swallowing
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Fig.2 Volume-viscosity swallow test algorithm

COVID-19 pandemic several factors, including restrictions
about transporting patients from the ward to other hospi-
tal departments, risk—benefit more strict evaluations and
increased potential virus transmission through aerosol gen-
erating procedures, strongly limited and discouraged the use
of videofluoroscopy and flexible endoscopic evaluation of
swallowing (FEES) [8], which currently represent the gold-
standard elective exams in dysphagia diagnostic course.
For this reason, we chose VVST since it is a non-aerosol-
generating procedure with high sensitivity and specificity
for detecting dysphagia which can be easily employed as
a bedside, easy-to-apply diagnostic tool to perform in a
COVID-19 medical unit [7]. It strongly reduces the need for
resorting to videofluoroscopy or FEES and, at the same time,
provides with valid information about how to adapt patient’s
diet in order to improve his/her swallowing skill. The cut-off
score for the SDQ was set at 12.5. VVST was considered
positive when patients had symptoms of voice changes,
cough, and/or desaturation in at least two swallowings for
each consistency. We performed VVST at the same time as
SDQ administration (T0). After 6 months, we performed
a follow-up exclusively in patients with swallowing disor-
ders according to the SDQ and the VVST, re-administering
the tests (T1). Since our purpose was to analyze the natural
evolution of dysphagia in our study group, positive patients
were not treated by speech therapy or any other rehabilita-
tion procedure, except diet consistency modification accord-
ing to every patient specific difficulty, between TO and T1.
We also evaluated smoking habit, previous respiratory and/
or neurological diseases and the need for oxygen therapy
and non-invasive ventilation (NIV) during hospitalization.
We recommended speech therapy re-education to improve
the swallowing pattern in patients with persistent swallow-
ing difficulties at T1. Numerical variables were presented as

Fig.3 Positive patients for swallowing disorders on the VVST for
three different viscosity (liquid, nectar and pudding) at TO

mean values + standard deviation (SD); categorical variables
were presented as counts and percentages (n, %). Patients
were divided into two groups based on the presence or
absence of dysphagia according to the results of the VVST
that was regarded as the “gold standard” test. Unpaired Stu-
dent’s ¢ test was used to assess any difference in terms of
sex, smoking habit, previous respiratory comorbidities or
neurological diseases and the need for oxygen therapy/NIV
between these two groups. A p value less than 0.05 was
considered as statistically significant. The positivity for the
VVST was compared to the results of the questionnaires for
each patient using a 2 X2 contingency table. In this way,
SDQ sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV) and diagnostic accuracy
in predicting dysphagia were calculated with a 95% confi-
dent interval (CI). Analyses were performed with GraphPad
Prism 6.0.

Results

In 8 of 41 patients (20%) VVST detected dysphagia symp-
toms, as voice changes, coughing or desaturation. Interest-
ingly, the bolus volume did not affect the onset of dyspha-
gia, while symptoms appeared when swallowing different
textures. In particular, among the eight patients, 2 of them
(25%) showed dysphagia symptoms only for nectar con-
sistency, 2 (25%) only for liquid consistency, 2 (25%) for
both liquid and nectar consistency and 1 (12.5%) for both
nectar and pudding consistency. Only one patient (12.5%)
showed swallowing difficulties, mainly desaturation, with
every consistency. Results of VVST at TO are summarized
in Fig. 3. We set our follow-up time at 6 months (T1):
dysphagic symptoms solved in 6 of the 8 positive patients
(75%) together with a consistent decrease of the SDQ
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Fig.4 VVST at 6 months follow-up (T1) for positive patients for
swallowing disorders at TO

score, while 2 of them (25%) still presented a SDQ high
score and symptoms with nectar consistency during the
VVST. Results are summarized in Fig. 4, Table 1 shows
the variation of SDQ scores of patients with swallowing
disorders from TO to T1.

Our analysis also showed that patients suffering from
dysphagia, according to SDQ and VVST results, were
younger than those without dysphagia, in a highly sig-
nificant way (p <0.001) (Fig. 5). We also observed that
patients who were tested positively for dysphagia had more
previous respiratory diseases, such as asthma or BPCO (5
of 8, 62.5%), than non-dysphagic patients, among which
only 3 (9.09%) of 33 patients reported previous respiratory
diseases (p < 0.003) (Fig. 6). Sex, smoking habit, previous
neurological diseases and the need for oxygen therapy/
NIV during hospitalization did not significantly influence
the onset of dysphagia in these patients (p > 0.05).

All patients responded to the SDQ and underwent
VVST at the same time. The positivity for VVST was com-
pared to the results of the questionnaires for each patient.
SDQ sensitivity and specificity in predicting dysphagia
were 75% (95% CI: 34.91% to 96.81%) and 100% (95%
CI: 89.42%-100.00%), respectively. The positive predic-
tive value (PPV), the negative predictive value (NPV) and
accuracy were 100%, 94.29% (95% CI: 83.25%-98.21%)
and 95.12% (95% CI: 83.47%-99.40%), respectively.

80 -

Age,y

Positive Negative

Patients'age

Fig.5 Comparison between the age of positive and negative patients.
Positive patients are statistically significantly younger than negative
ones (p <0.001)
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Fig.6 Incidence of chronic respiratory disease in positive and nega-
tive group of patients. Patients who were detected as positive for
swallowing disorders have more previous chronic respiratory diseases
than the negative ones (p <0.003)

Table 1 The SDQ scores

. . . Patient SEX Age, years Smoke habit SDQ score (TO) SDQ Score (T1)

attributed by patients with

swallowing disorders at TO 1 F 24 No 1.5 05

varied at follow-up after 2 F 40 No 125 55

6 months
3 M 54 Ex 19.5 7.5
4 M 54 Ex 23.5 18.5
5 F 32 No 25.5 22.5
6 M 18 No 12.5 5.5
7 M 25 No 13,5 6.5
8 F 46 Yes 35 1.5
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Discussion

SARS-CoV-2 gains entry into human cells interacting with
angiotensin-converting enzyme 2 (ACE-2) receptor with
the help of an enzyme, transmembrane protease serine 2
(TMRSS2), and interferes with the body’s normal immune
response [9]. This results in an infection whose severity
is variable, ranging from asymptomatic (or symptoms too
mild to be noticed) to severe acute respiratory distress
syndrome (ARDS) and death [3]. The development of
ARDS may require non-invasive or invasive respiratory
support interventions, including endotracheal intubation,
and enteral nutrition through a nasogastric tube [4].

In this context, patients affected by COVID-19 are
assumed to be at high risk of developing swallowing dis-
order but data available on the characteristics and inci-
dence of swallowing disorders associated with COVID-19
are still scarce. Although it has been demonstrated that
intubated COVID-19 patients have dysphagia symptoms
that persist after hospital discharge [10, 11], we noticed
during our daily clinical activity that also non-intubated
SARS-CoV-2 patients could complain various grades of
deglutition impairment and show symptoms of dysphagia.
However, literature lacks of studies analyzing and trying to
unfold the pathophysiologic features of dysphagia in this
specific population represented by non-intubated COVID-
19 patients.

Our study investigates the occurrence of swallowing
disorders in patients with laboratory-confirmed COVID-19
infection who have not been treated with invasive venti-
lation, describing their features and the natural clinical
evolution. Patients’ swallowing functions were assessed
using subjective self-evaluated Swallowing Disturbance
Questionnaire (SDQ) and Volume-Viscosity Swallow Test
(VVST).

Aging is frequently associated with dysphagia, in rela-
tion to prolonged oral transit time (OTT) and post-swal-
low aspiration, probably due to age-related sarcopenia of
the swallowing muscles [12]. Interestingly, in our study
patients with swallowing disorders were younger, therefore
we believe that age effects in influencing the aforemen-
tioned disorders are quite limited in our study population,
suggesting that COVID-19 could be considered the main
cause.

We also found a statistically significant correlation
between pre-existing respiratory diseases, such as asthma
and chronic obstructive pulmonary disease (COPD), and
dysphagia. The literature shows a correlation between
chronic respiratory diseases and oropharyngeal dyspha-
gia [13]. In particular, the coordination between swallow-
ing and breathing, involving diaphragmatic and abdomi-
nal muscle activity during the swallowing process, is

fundamental for laryngeal adjustment and regulation of the
positive subglottic pressure, in order to protect the inferior
airway [13]. Cassiani et al. highlighted that patients with
COPD have an increased prevalence of oropharyngeal dys-
phagia as a consequence of impaired respiration and swal-
lowing coordination function [14]. In addition to altered
respiratory—swallow coordination patterns, oral and phar-
yngeal stasis, delayed swallow reflex, reduced laryngeal
elevation, cricopharyngeal dysfunction, prolonged dura-
tion of hyoid bone, prolonged laryngeal vestibule closure
and increased frequency of compensatory protective swal-
low maneuvers have also been reported as features of swal-
lowing in COPD [14-16]. Among other things, atrophy
and weakness of the respiratory muscles are commonly
seen even in COPD [15]. Similar to this chronic disease,
in patients affected by severe asthma, airflow obstruction
may interfere with the swallowing process [13]. As noted
above, none of the patients we investigated complained of
dysphagia prior to COVID-19 infection. Our findings sug-
gest that COVID-19-induced lung injury rapidly worsens
previous pulmonary pathology effects. This worsening has
usually a rapid onset, hindering the spontaneous develop-
ment of compensatory mechanisms needed to efficiently
counterbalance the development of respiratory dysphagic
symptoms, such as prolonged airway closure and earlier
laryngeal closure [16] and pairs with worsening of the
patients’ general conditions, in association with COVID-
19-induced muscle fatigue and sarcopenia [17, 18]. More-
over, bolus aspiration into the airway may contribute to
additional worsening of the respiratory condition, leading
to a vicious circle.

There are also other reasons that could justify the onset
of dysphagia regardless of previous pulmonary diseases:
up to 80% of COVID-19 patients complain of anosmia and
ageusia [19]. Taste, smell and pharyngolaryngeal sensory
functions are fundamental for a healthy swallowing func-
tion, influencing the initiation and modulation of the swal-
low sequence. The peripheral sensors of the aerodigestive
pathways responsible for smell and taste facilitate bolus
preparation and prepare the oropharynx for the act of swal-
lowing. Thus, an impairment of taste and smell negatively
influences correct swallowing [20].

Furthermore, even if it is not clear whether SARS-CoV-2
can cause sensory dysfunction in swallowing regions in the
same way as the effects on the nasal and oral cavity, it is
known that reduced laryngeal sensation may result in an
absence of cough, leading to airway invasion [21].

Even cranial nerves involvement by SARS-CoV-2 infec-
tion is probably responsible of dysgeusia and anosmia, as a
result of the impairment of the gustatory component of facial
and glossopharyngeal nerves. Moreover, ACE2 receptors
and TMPRSS2 enzymes are present in cells of the oral cav-
ity, tongue, oropharyngeal and olfactory epithelium. High
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expression of these receptors might be responsible for virus
penetration in cranial nerves through peripheral nervous ter-
minals and, by a trans-neuronal retrograde pathway, it may
be supposed to reach the structures of the central nervous
system [22], resulting in loss of olfactory (anosmia) and gus-
tatory (ageusia) sensations. Alterations in olfactory and gus-
tatory functions could also be associated with damage and/
or inflammation of the olfactory and gustatory epithelium
and be the expression of nerve viral damage, olfactory bulb
vascular lesions or even of lesions in the central nervous
system (CNS) [20], which could cause sensory dysfunctions
in swallowing regions.

Motility disorders affecting oral, pharyngeal and laryn-
geal structures are usually associated with solid and liquid
boli dysphagia, while mechanical obstruction is mostly
associated with solid food dysphagia [23]. As highlighted
in Fig. 3, almost all our patients presented swallowing dif-
ficulties for nectar consistency, even in the absence of lig-
uid dysphagia. The consistency and texture of food impact
swallowing safety since viscosity, hardness and adhesiveness
influence the passage of the bolus within the aerodigestive
tract. Thickeners are often used to increase the consistency
of thin liquids, making them easier and safer to swallow
prolonging the oral phase, giving the patient more time for
reflex responses and muscular adjustmentsts [24]. COVID-
19-induced nervous structures alterations we mentioned
before could alter swallowing reflex response as well as
determine an incorrect organization of the swallowing act.
This, combined with a reduced oropharyngeal sensitivity,
would worsen these patients’ ability to organize a nectar
bolus, incrementing pharyngeal residues risk and, conse-
quently post-swallowing aspiration events. On the opposite,
a thin liquid bolus could reach the epiglottis valley even
by gravity, before the epiglottis has finished its tilting, and
could been divided by the epiglottis and pass the two lateral
pathways along the pharyngeal wall more easily than nectar
bolus [25].

Our study has some limitations. First of all, the small
sample size, which is mainly related to the high percent-
age of patients tested positive for COVID-19 and hospi-
talized who required invasive ventilation and, therefore,
were excluded from the study [26]. Moreover, even if all
our patients did not require endotracheal intubation and we
excluded the need for oxygen therapy as a statistically sig-
nificant factor, we did not consider the clinical severity of
the pneumonia that affected the patient.

Conclusion
Dysphagia is recognized among the various symptoms

that could be associated with COVID-19. Patients treated
with invasive ventilation are at high risk of developing

@ Springer

swallowing disorders, but also non-intubated patients can
experience various grades of swallowing impairment, which
are probably directly related to pulmonary respiratory func-
tion alterations and viral direct neuronal lesive activity.
Although our study evidences that these symptoms show
natural tendency to spontaneous resolution in most cases
their impact on a general physical impaired situation should
not be underestimated, since it can adversely affect patients’
recovery from COVID-19 worsening health outcomes (poor
nutritional intake, dehydration, aspiration pneumonia).
Restrictions about the employment of videofluoroscopy
and flexible endoscopic evaluation of swallowing (FEES)®
in SARS-CoV-2 dysphagic patients strongly limits diagnos-
tic possibilities, underlining the need and the usefulness of
employing a bedside dysphagia screening test in a COVID-
19 ward. VVST results as a valid tool in the evaluation of
COVID-19 dysphagic patients who did not require endotra-
cheal intubation.
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