
INTRODUCTION

Dysphagia after prolonged mechanical ventilation
has been reported in approximately 1483% of
adult patients.1 Acute respiratory distress syndrome
(ARDS) is an atypical condition of critical illnesses.
Patients present with a severe illness following pro
longed mechanical ventilation, and intensive care
unit (ICU)acquired muscle weakness, any of which
may put them at high risk for dysphagia.1, 2 Although
several risk factors for dysphagia have been noted
including prolonged mechanical ventilation and ICU
admission, how mechanical ventilation causes
dysphagia is largely unknown because the limited

data available has not been adequately assessed.3

Coronavirus disease 2019 (COVID19) is a viral
respiratory illness caused by a novel coronavirus
(severe acute respiratory syndrome coronavirus 2,
SARSCoV2 ) . The COVID19 pandemic has
spread throughout the world and has led to severe
morbidity and mortality on a global scale. Severe
cases in patients with COVID19 may develop into
ARDS, leading to the necessity for mechanical ven
tilation.4

The development of dysphagia after mechanical
ventilation has been observed in patients with
COVID19associated ARDS.5 However, only a few
studies have evaluated the incidence of dysphagia
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after mechanical ventilation. Moreover, the Society
of Swallowing and Dysphagia of Japan released a
position statement instructing physicians to evalu-
ate and treat post-extubation patients under some
restrictions, because dysphagia management can
lead to the production of droplets and aerosols as
well as to contact with viral particles.6 Thus, under
these circumstances, patients with COVID-19-
associated ARDS could present with different char-
acteristics and outcomes with regard to dysphagia
after mechanical ventilation as compared to pa-
tients with ARDS occurring due to causes other
than COVID-19. However, no studies have directly
compared the incidence of dysphagia between
COVID-19-associated ARDS and non-COVID-19-
associated ARDS. The objective of this study was
to assess the incidence of dysphagia after me-
chanical ventilation in patients with COVID-19-
associated ARDS and to compare the clinical char-
acteristics and incidence of dysphagia after me-
chanical ventilation of patients with COVID-19-
associated ARDS to those of patients with non-
COVID-19-associated ARDS.

MATERIALS AND METHODS

Patient population
We conducted this study using the medical records
system at our tertiary care center in order to carry
out a retrospective observational cohort investiga-
tion comparing patients with severe COVID-19-
associated ARDS to patients with ARDS caused by
treatment of diseases other than COVID-19. Pa-
tients who were diagnosed with ARDS due to
COVID-19 from January 2020 to March 2021 and
who were managed with mechanical ventilation
were included in a COVID-19 group. In order to
conduct comparisons with the COVID-19 group, pa-
tients who were diagnosed with ARDS due to dis-
eases such as sepsis and aspiration pneumonia
other than COVID-19 between January 2017 and
March 2021 were included in a non-COVID-19
group. ARDS was diagnosed by specialists in the
respiratory, ICU, and emergency departments
based on the American-European Consensus Con-
ference criteria for ARDS.7

Patients in both groups were eligible for study
enrollment if they were at least 18 years of age,
were admitted to the ICU, and received mechanical
ventilation with an endotracheal tube for more than
48 hours. Patients younger than 18 years, those
with a history of cerebrovascular diseases, swallow-
ing dysfunction, pneumonia, or oropharyngeal neo-
plasms prior to hospitalization, and those who died
during hospitalization were excluded from this
study.

Primary outcome
The primary outcome evaluated in this study was
dysphagia after mechanical ventilation in the ICU
and at the time of hospital discharge. Dysphagia af-
ter mechanical ventilation was assessed using the
Functional Oral Intake Scale (FOIS) scores. The
FOIS is one of the most frequently used scales for
evaluating swallowing function.8 Specifically, the
FOIS is a seven-point numerical scale that is con-
structed as follows. 1: No intake by mouth, 2: Tube
dependent intake with minimal attempts for food
and fluid ingestion, 3: Tube dependent intake with
consistent intake of food and fluid, 4: Total oral diet
of a single consistency, 5: Total oral diet with multi-
ple consistencies but requiring special preparation
or compensation, 6 : Total oral diet with multiple
consistencies not requiring special preparation, but
with specific food limitations, and 7: Total oral diet
with no restrictions.9 FOIS levels 1 to 5 are defined
as dysphagia, whereas levels 6 to 7 are defined as
a lack of dysphagia.

Swallowing evaluation
Swallowing function was assessed via a repeatable
saliva swallowing test (RSST) administered by a
trained nurse and a registered dietician as soon as
possible and within 24 hours following extubation.
In case of a failed RSST, patients were referred to
the swallowing team at our hospital and were
trained in swallowing functionality. A modified water
swallowing test (MWST) was performed if a safe
RSST was recorded. The MWST required patients
to start with 3 mL of water in the resting position. A
score of 1 indicates failed swallowing with or with-
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out wheezing or respiratory urgency, 2 indicates
swallowing with respiratory urgency, 3 indicates
swallowing without respiratory changes but with
choking and/or wet hoarseness. A score of 4 indi-
cates swallowing with no abnormality, and 5 indi-
cates two swallowings within 30 seconds with no
abnormality.10 A score of 4 or higher on the MWST
is sufficient for regular food (FOIS 6, 7). A reas-
sessment was performed a few days after the first
assessment. At this time, if no major abnormalities
were observed in the MWST, oral diet was contin-
ued. If increased sputum, fever, and dysphagia was
observed on re-assessment, the patient was re-
ferred to the swallowing team and was trained in
swallowing functionality.
Swallowing team rounds were performed on a

daily basis by specialists in dysphagia, speech
therapists, language therapists, nurses, and regis-
tered dietitians. The patients were trained using
both direct and indirect exercises. Videofluorogra-
phy or videoendoscopic evaluations were per-
formed, and the food texture level was advanced
as appropriate.

Covariates
We collected baseline demographic variables such
as age, sex, body mass index (BMI), duration of
mechanical ventilation, length of ICU stay, length of
hospital stay, and the presence or absence of tra-
cheostomy based on the patients’ electronic medi-
cal records. Baseline Acute Physiology and Chronic
Health Evaluation (APACHE) II scores were deter-
mined to assess disease severity.

Statistical analysis
The data were analyzed with SPSS version 25
(IBM, Armonk, NY, USA) . In univariate compari-
sons, the Fisher exact test and Mann-Whitney U
test were used to compare categorical and continu-
ous variables between the COVID-19 and non-
COVID-19 groups using nonparametric tests, as
appropriate. Binomial logistic regression analysis
was used to determine whether the incidence of
dysphagia at ICU discharge and at hospital dis-
charge respectively differed between the two

groups. This regression analysis was adjusted for
the duration of mechanical ventilation, the length of
ICU stay, the length of hospital stay, the presence
or absence of tracheostomy, and the APACHE II
scores. These covariates were selected based on
the existing literature and investigators’ prior knowl-
edge in this field (i.e., according to clinical experi-
ence and the findings of previous studies).3, 10 The
strength of association was measured by the odds
ratio (OR) and 95% confidence intervals (CI) with
the level of statistical significance set at 0.05.

Ethical approval
The study protocol was approved by the Institutional Re-
view Board of Kobe City Medical Center General Hospital
(Approval no. zn 200913). This research was conducted
according to the tenets of the Declaration of Helsinki and
its later amendments. Due to the retrospective nature of
this study, we applied an opt-out method (available through
the hospital website) to obtain informed consent.

RESULTS

Sixty-seven patients in the COVID-19 group and 32
patients in the non-COVID-19 group were included
in this report. The clinical characteristics of the pa-
tients in the COVID-19 group and the non-COVID-
19 group are shown in Table 1. We found no statis-
tically significant differences between the two
groups in terms of age, sex, BMI, duration of me-
chanical ventilation, length of ICU stay, or length of
hospital stay. However, the APACHE II score was
statistically significantly lower in the COVID-19
group than in the non-COVID-19 group (18.82±
5.949 vs 25.97±6.977, p＜0.001). The incidence of
dysphagia at ICU discharge was 59.7% in the
COVID-19 group and 65.6% the non-COVID-19
group. At hospital discharge, half of the patients in
the non-COVID-19 group had dysphagia symptoms.
However, dysphagia was present in only approxi-
mately a quarter of the patients in the COVID-19
group at the time of discharge.
The results of binomial logistic regression analy-

ses at ICU discharge are presented in Table 2. Af-
ter controlling for the duration of mechanical venti-
lation, the length of hospital stay, tracheostomy,
and APACHE II scores, there was no statistical dif-
ference in the incidence of dysphagia at the time of
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ICU discharge between the two groups (OR: 0.683,
95% CI : 0.216−2.159 ; p＝0.516 ) . However, as
shown in Table 3, patients in the COVID-19 group
were less likely to experience dysphagia at the time
of hospital discharge as compared with the non-
COVID-19 group (OR: 0.238, 95% CI: 0.071−0.798,
p＝0.02).

DISCCUSSION

The main finding of this study was that the overall

incidence of dysphagia at the time of hospital dis-
charge was 25.4%, and that this incidence was sta-
tistically significantly lower in the COVID-19 group
than in the non-COVID-19 group. However, the in-
cidence of dysphagia at the time of ICU discharge
(i.e., in contrast to the incidence at the time of hos-
pital discharge) was not significantly different be-
tween the two groups.
In a previous report, one-third of patients with

ARDS requiring mechanical ventilation had dysphagia
symptoms at the time of hospital discharge.1, 11-13

Among COVID-19 patients with ARDS who re-
quired mechanical ventilation, approximately 20-
70% of patients have been reported to have
dysphagia symptoms at the time of hospital dis-
charge.8, 9, 14 Factors such as age, the duration of
mechanical ventilation, length of hospital stay, and
delayed oral intake have been correlated with
dysphagia occurring following COVID-19-associated
ARDS.9, 15, 16 On the other hand, the incidence of
ARDS in patients with COVID-19 ranges from 3.6
to 42% according to prior reports.17-20 These reports
included both survivors and non-survivors. It has
been suggested that factors such as age, sex, and
BMI are associated with the development of ARDS
in patients with COVID-19.4, 19, 20 However, little is
known about the incidence of dysphagia and the
development of ARDS following COVID-19. Most
cohort studies have suggested that many patients
with dysphagia occurring after COVID-19 improve
swallowing dysfunction in the hospital setting.5, 8, 16

Table 2 Multivariate adjusted binominal logistic regression
evaluating the incidence of dysphagia in patients with or with-
out COVID-19 at intensive care unit (ICU) discharge

Variable Odds ratio 95% CI p-value

COVID-19 patients 0.683 0.216-2.159 0.516
Tracheostomy 7.519 0.762-76.92 0.084
APACHE II score 1.066 0.983-1.156 0.120
Duration of mechanical
ventilation 1.247 0.466-3.338 0.661

Length of ICU stay 1.076 0.974-1.189 0.151

Table 1 Patient medical and demographic characteristics

Variable COVID-19
group (n＝67)

Non-COVID-19
group (n＝32) p-value

Age (yrs) 67.2±9.5 64.5±17.8 0.896
Male (n (%)) 50 (74.6) 24 (75.0) 0.968
BMI (kg/m2) 22.6±4.4 22.3±4.8 0.144
Duration of mechanical ventilation (days) 11.3±12.1 8.0±5.2 0.899
Length of ICU stay (days) 13.4±11.8 11.2±4.5 0.770
Length of hospital stay (days) 41.8±29.9 41.2±20.6 0.237
Tracheostomy (n (%)) 14 (16.4) 10 (31.3) 0.317
APACHE II score 18.8±5.9 26.0±7.0 0.001
Dysphagia at ICU discharge (n (%)) 40 (59.7) 21 (65.6) 0.352
Dysphagia at hospital discharge (n (%)) 17 (25.4) 18 (56.2) 0.010

APACHE II: Acute Physiology and Chronic Health Evaluation II, BMI: Body mass index, ICU: Intensive care
unit, Mean±SD

Table 3 Multivariate adjusted binominal logistic regression
evaluating the incidence of dysphagia in patients with or with-
out COVID-19 at the time of hospital discharge

Variable Odds ratio 95% CI p-value

COVID-19 patients 0.238 0.071-0.798 0.020
Tracheostomy 2.616 0.614-11.144 0.193
APACHE II score 0.925 0.853-1.004 0.063
Duration of mechanical
ventilation 0.606 0.294-1.247 0.174

Length of hospital stay 0.766 0.598-0.982 0.036
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For example, Bordejé Laguna et al.21 reported that
dysphagia associated with severe COVID-19 (i.e.,
after mechanical ventilation) was fully resolved six
months after hospital discharge. In the present
study, the incidence of dysphagia at ICU discharge
was not statistically significantly different between
the COVID-19 and non-COVID-19 groups. Although
a quarter of the patients in the COVID-19 group
had dysphagia symptoms at hospital discharge, the
incidence of dysphagia was statistically significantly
lower in the COVID-19 group than in the non-
COVID-19 group.
In terms of patient characteristics, only the

APACHE II score differed at the level of statistical
significance between the two groups. Subhash et
al.22 previously reported that there was no statisti-
cally significant difference in the APACHE II scores
between COVID-19 and non-COVID-19 patients
with ARDS who required mechanical ventilation ;
however, few studies have compared APACHE II
scores between these two groups. The average
APACHE II score in patients with severe COVID-19
has been reported to range from 9 to 22 po-
ints.9, 21, 23 However, careful consideration is needed
in interpreting these findings because some of
these reports included APACHE II scores among
non-survivors, which may have biased the findings.
Hence, the true difference in the APACHE II scores
between patients with COVID-19-associated ARDS
and in ARDS patients without COVID-19 is un-
known. The duration of mechanical ventilation and
the lengths of ICU and hospital stays were not sta-
tistically significantly different between the two
groups enrolled in this study. However in a few re-
ports, these indicators were similar or greater in pa-
tients with COVID-19-associated ARDS than in
those with non-COVID-19-associated ARDS.19, 22, 24

There are multiple potential reasons for the in-
creased duration of ventilation, such as differences
in individual practice patterns that limit occupational
exposure to SARS-CoV-2.19

This study has several limitations. The number of
patients with and without COVID-19 ARDS was
small. All study participants were recruited from a
single hospital. Hence, our results may not apply to

other populations considering the differences in
treatment protocols and medical resources between
countries. The data included in this study were col-
lected during the first, second, and third waves of
the COVID-19 pandemic in Japan. The Alfa variant
was the main strain detected during the study pe-
riod, though the virus evolved over the duration of
the study. Differences in clinical manifestations (for
example, differences in age, contagion severity,
and the duration of intubation) have been reported
among the variants.25 Thus, the incidence of
dysphagia may not have been comparable among
the study periods. Even with these limitations, we
hope that this study presents a novel contribution
supporting our knowledge regarding the incidence
of dysphagia due to COVID-19-associated ARDS
that occurs after mechanical ventilation.
Our results suggest that dysphagia after me-

chanical ventilation occurring after ARDS in COVID
-19 patients has a better prognosis than ARDS oc-
curring due to diseases other than COVID-19. We
hope that our findings, which should be confirmed
in more detailed future investigations, will be of use
in future research and in establishing future medical
guidelines.
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