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Available Online: 01 Sep 2024 Objectives: COVID-19 was triggered by the severe acute respiratory syndrome coronavirus-2,
:  leading to a pandemic. The risk of developing dysphonia and dysphagia amongst COVID-19
patients is considered to be high.

Methods: In this prospective study, 150 patients affected by COVID-19 admitted to the
intensive care unit (ICU) and the ward of Firoozgar Hospital in Tehran, Iran, were analyzed.
Dysphagia and dysphonia were evaluated according to the swallowing impairment score and
the consensus auditory-perceptual evaluation of voice (CAPE-V). Also, the quality of life
(QoL) was measured using the Persian version of the voice handicap index, the swallowing
QoL and the Persian version of the dysphagia handicap index (DHI).

Results: A total of 150 COVID-19 patients (mean age: 59.64+17.87 years and 54.3% male;
75 admitted patients to the ICU and 75 patients admitted to the ward) were evaluated. A total
of 115(77%) patients with COVID-19 were experiencing dysphagia, and the prevalence of
dysphagia did not vary meaningfully between the two sets. According to the swallowing QoL,
the QoL of the two groups was meaningly different (P<0.05). Also, the QoL of patients admitted
to the ICU was lower than those admitted to the ward. A total of 91(61%) COVID-19 patients
had dysphonia and dysphonia prevalence was significantly varied among the two groups
(P<0.05). Investigating the relationship between dysphagia severity, dysphonia severity, and
age showed a significantly positive correlation (P<0.01). However, the length of stay had a
Keywords: positive correlation only with the severity of dysphonia (P<0.05). Also, a negative correlation
COVID-19, Dysphagia, was found between swallowing QoL, dysphagia severity, and dysphonia severity (P<0.01).

Dysphonia, Prevalence, Discussion: Dysphagia and dysphonia were prevalent among COVID-19 patients and more
Intensive care unit (ICU), :  common in older patients. Early evaluation is required for timely and efficient intervention to
Predictor : avoid further complications and to progress their QoL.
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Highlights

e Dysphonia prevalence and dysphagia prevalence in hospitalized COVID-19 patients were high and detrimental
to their quality of life (QoL). As a result, these two problems can be considered the leading clinical manifestations in
COVID-19 patients and specialists, nurses and speech and language pathologists should be completely aware of these
symptoms to be capable of taking the necessary protective and treatment actions.

e A positive correlation was found between dysphagia severity, dysphonia severity and age. Therefore, in COVID-19
patients, dysphagia and dysphonia are more prevalent in older patients. Higher age indicates that such disorders are
more common.

e A negative correlation was found between swallowing QoL and dysphagia severity, and dysphonia severity. Ac-
cordingly, early evaluation is required for timely and efficient intervention to avoid further complications and to im-
prove their QoL.

e Awareness of the prevalence rate and risk factors allows specialists to accurately identify and evaluate patients with
swallowing and voice disorders and subject them to early intervention.

Plain Language Summary

COVID-19, a viral disease that has grown alarmingly worldwide, is currently the main global health problem. The
COVID-19 disease affects various organs of the body, including the brain and lungs, and leads to hospitalization of
patients. As a result of long-term intensive care and respiratory treatment procedures, this disease may lead to neu-
romuscular weakness and have negative effects on swallowing and voice production ability in this group of patients.
Dysphonia and dysphagia may cause pneumonia, dehydration, aspiration, and malnutrition, reducing the patient’s
QoL and thus compromising the prognosis. The outcomes of the existing study revealed the prevalence of dysphagia
and dysphonia is extremely high among COVID-19 patients and is more common among older patients. Awareness of
the prevalence rate and risk factors allows specialists to accurately identify and evaluate patients with swallowing and
voice disorders and subject them to early intervention.

most importantly, investigating patients in different pe-
riods ranging from the time of hospitalization to several
months after discharge. Martin-Martinez et al. in 2021,
investigated the dysphagia prevalence in 205 patients af-
fected by COVID-19 admitted to the ward of a hospital
placed in Spain. The study reported that the prevalence
of dysphagia at admission was 51.7% [11]. The results of

Introduction

OVID-19 was triggered by the severe
acute respiratory syndrome coronavi-
rus-2 (SARS-CoV-2) which was called
COVID-19 and started a pandemic [1, 2].
COVID-19 has highly variable manifesta-

tions, such as neurologic disorders, acute ischemic heart
disease, and acute respiratory distress syndrome [3, 4].
Approximately 3% to 5% of COVID-19 patients must
be hospitalized and they may undergo mechanical venti-
lation (MV), intubation, or tracheostomy [4, 5]. The risk
of dysphagia and dysphonia is increased due to the em-
ployment of such devices [6, 7].

Dysphagia prevalence in these patients has been de-
scribed as 7% [8] to 55% [9] and the prevalence of
dysphonia has been reported at 2% [10] to 66% [6]. Al-
though these studies were conducted in different com-
munities, the results are inconsistent because of different
methodologies, using different tools for evaluation, and

European studies that investigated the prevalence of dys-
phonia amongst COVID-19 patients variated, with Can-
tarella et al. describing approximately 44%, and Lechien
et al., reporting approximately 27% [12, 13]. According
to the hypothesis of ethnic differences in the manifesta-
tions of the COVID-19 [14], it is necessary to conduct
such studies in different ethnicities and countries to get a
more comprehensive view of the disease.

Based on previous studies, patients with dysphagia and
dysphonia often face serious psychological and social
complications, such as feelings of shame, reduced self-
esteem, depression, anxiety, fear, communication diffi-
culties, and social isolation that have noticeable effects
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on their daily lives [15-18]. However, in such studies that
investigated dysphagia and dysphonia in COVID-19,
less attention has been given to the patient’s point of
view. Marchese et al. disclosed that 50% of the studied
patients had abnormal swallowing quality of life (QoL).
However, they examined only eight patients [8]. The
dysphonia-related QoL of COVID-19 patients was not
investigated at all.

Researchers have been studying the relationship be-
tween dysphagia and dysphonia with various clinical
factors such as MV variables, sedative agents, prone po-
sitioning, hospital and intensive care unit (ICU) length
of stay (LOS) and demographic variables including gen-
der, age and comorbidities [19, 20]. However, there is
little information about these factors’ potential role in the
manifestation of dysphagia and dysphonia. A study con-
ducted by Clayton et al. in 2022 investigated the physi-
ological aspects of dysphagia and the pattern in which
swallowing was recovered amongst 27 ICU patients with
COVID-19. They found a negative correlation between
the dysphagia severity and the MV period, the intuba-
tion period, hospital LOS and ICU LOS [21]. In 2021,
Regan et al. studied post-extubation dysphonia among
100 adults with SARS-CoV-2 who were intubated to
find out the predictive variables of post-extubation dys-
phonia. Their results showed that the history of respira-
tory diseases and intubation injury were predictors of the
quality of voice after extubation [6]. Accordingly, there
is a discrepancy between the results of different studies.

Despite the great importance of the effects of COV-
ID-19 on dysphagia and dysphonia, there is limited lit-
erature about this phenomenon. To the best of our knowl-
edge, dysphagia prevalence in these patients has not been
studied in Iran (except for one study that used clinician-
driven instruments). Additionally, dysphonia and dys-
phagia-related QoL have been neglected. Thus, this study
examines the following objectives: Investigating and
comparing dysphonia and dysphagia prevalence amongst
COVID-19 patients admitted to the ICU and the ward; in-
vestigating and comparing the QoL related to dysphonia
and dysphagia amongst COVID-19-affected people hos-
pitalized in the ICU and the ward; investigating potential
dysphagia and dysphonia-related risk factors amongst
COVID-19 patients in the ICU and the ward; and inves-
tigating the correlation between dysphagia severity and
dysphonia severity in COVID-19 patients.

September 2024, Volume 22, Number 3

Materials and Methods
Study design

This was a cross-sectional study.
Study participants

We prospectively recruited 150 COVID-19 patients
by applying the convenience sampling method (75 ICU
patients and 75 from the ward) from Firoozgar Hospital
in Tehran, Iran, between February 2022 and April 2022.
The inclusion criteria in this study were as follows: Clin-
ical evidence of contraction of the virus using the posi-
tive result of the polymerase chain reaction test; having
at least 18 years of age; having no history of swallow-
ing disorders and voice disorders before being affected
by COVID-19 based on a clinical interview with the
patient or their family and by providing main examples
of clinical symptoms of dysphonia and dysphagia; hav-
ing no history of central or peripheral nervous system
disease before getting affected by COVID-19; and 5)
being a Persian-speaker. Patients who reported a history
of addiction, cancer, chemotherapy, asthma, and history
of anxiety, depression, or reflux before contracting CO-
VID-19 in a clinical interview (with the patient or his
family) were excluded from this study.

Study evaluations
Swallowing impairment score

The swallowing impairment score (SIS-6) is a validat-
ed patient-reported questionnaire to self-evaluate one’s
swallowing situation. This questionnaire consists of 6
items which can get scores ranging from 0 (no swallow-
ing difficulties) to 24 (maximum swallowing difficul-
ties) [22, 23].

Dysphagia handicap index (DHI)

The DHI was constructed by Silbergleit et al. in 2012.
[25]. The purpose of developing this instrument was to
measure the detrimental influence of deglutition difficul-
ties on the functional, emotional and physical domains
of a person’s life related to swallowing disorders caused
by different etiologies. It is a questionnaire completed by
the patient that specifically measures dysphagia’s influ-
ence on the QoL [24, 25]. DHI is a reliable and relatively
new instrument with great psychometric characteristics
[24]. This tool includes 25 items and three subtests,
namely functional, emotional, and physical aspects. The
functional subtest consists of 9 items associated with the
influence of swallowing disorder on the daily life and
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activity of an individual. Meanwhile, 7 items included
in the emotional subtest investigate the emotional re-
actions of a patient to their swallowing disorder. Then,
9 items comprise the physical subtest that investigates
the understanding of the patient about their experience
of physical discomfort due to dysphagia. Each question
has three possible answers (O=never, 2=sometimes and
4=always). When a patient completes the test, the next
question is to determine their swallowing disorder se-
verity based on a 7-point scale with equal intervals. On
this scale, the measurements are as follows: 1=without
any problem, 7=a major problem, and 4=moderate dys-
phagia [25]. In 2016, Barzegar-Bafrooei et al. translated
DHI into Persian and stated that the content validity for
the Persian version of the DHI (P-DHI) was confirmed.
They reported a relatively good internal consistency of
this instrument [25]. Based on the stated findings, P-DHI
has been a reliable and valid instrument for the evalua-
tion of the impairing influence of swallowing disorder
on the QoL of Iranian patients experiencing oropharyn-
geal dysphagia [15].

Swallowing QoL questionnaire (SWAL-QoL)

The development of the SWAL-QoL in 2002 by
McHorney et al. and good psychometric properties have
been reported for this tool [26]. It has been commonly
used as a gold standard in clinical situations and dyspha-
gia exploration [16]. This is a questionnaire investigat-
ing the dysphagia-related QoL, in 10 categories and one
complementary part about the frequency of symptoms.
The 10 categories include mental health, eating duration,
food choice, eating desire, fear, communication, burden,
sleep, social role, and fatigue. The scale of symptoms
contains 14 symptoms of dysphagia consisting of gag-
ging, choking coughing and drooling. Every category
has at least two aspects based on a 5-point Likert scale.
All of the scales are then transmuted into a “0-100”
measure; the score “0” shows the worst possible and the
score “100” offers the best possible circumstance. This
instrument can distinguish people with normal swallow-
ing from oropharyngeal dysphagic patients and is sensi-
tive to different clinically defined severities of dysphagia
[26]. In the original version, fear (¢=0.79) was the only
scale that failed to gain the reliability standard of 0.80,
which is the suggested figure for group-level studies.
However, a coefficients for five scales ranged from 0.80
to 0.89, and seven scales had a coefficients >0.90. These
scales had Pearson correlations ranging from 0.60 to
0.91 and the median for this parameter was 0.76. Thus,
these scales have great internal consistency and reliabil-
ity [26]. In 2017, Tarameshlu et al. conducted research
to undertake an adaptation of the Persian version of this
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tool. The results showed that all of the scales, except for
one (eating time: 0=0.68) had Cronbach a coefficients
ranging from 0.73 to 0.97 and a reliability of 0.70 for
group-level. Therefore, the homogeneity of the items in
these 9 scales that measure the same subjects is signified
by this justifiable internal consistency [16].

Consensus auditory-perceptual evaluation of
voice (CAPE-V)

In the present study, to investigate dysphonia and its
characteristics via auditory-perceptual assessment, the
total severity CAPE-V was used. The Persian translation
of this tool and its content validity were reported by Sal-
ary Majd et al. [27] in 2014. The Cronbach a was 0.95
which is notably high. Also, the coefficients of intra-rater
reliability varied between 0.42 for the pitch section and
0.86 for the overall severity of this tool. Meanwhile, for
inter-rater reliability, this number varied between 0.32
for the pitch section and 0.85 for the overall severity.
Finally, for evaluating the auditory-perceptual charac-
teristics of voice in the adult population we can use the
Persian version of CAPE-V (P-CAPE-V) is a valid and
reliable instrument. In the P-CAPE-V, 6 aspects of the
voice disorder are rated separately based on a 10 cm
scale. These aspects include the general severity, strain,
breathiness, roughness, loudness of voice and pitch lev-
el. Based on the CAPE-V outcomes, the evaluators place
a sign on a 10 cm lateral line from the left, to identify
the disorder’s severity [27]. Based on the set of scores
in this instrument, 0 equals normal voice or no dyspho-
nia, any number from 1 to 9 indicates mild dysphonia,
a total number from 10 to 59 represents moderate dys-
phonia, and finally, numbers ranging from 60 to 100 are
equal to severe dysphonia [28]. In the present study, the
scale was scored by a speech and language pathologist
(SLP) who had 5 years of clinical practice. First, the pa-
tient was asked to sustain each of the /a/ and /i/ vow-
els for 3-5 s, read 6 sentences aloud and finally speak
continuously for at least 20 s. The SLP determined the
patient’s score after performing the tasks. The SLP used
a Zoom H5 mic (frequency response=5000-20000 Hz)
to collect samples (24 bits and 44100 Hz sampling rate).

Voice handicap index

QoL is one of the main areas of health that must be con-
sidered during the process of assessment and treatment.
The validation of the Persian version of the voice handi-
cap index (P-VHI) and its reliability has been proven. P-
VHI is a questionnaire, which is used by voice therapists
to complete their evaluation of an individual with a voice
disorder and to give them knowledge about the various
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aspects of voice disorders [17]. Jacobson et al. [29] cre-
ated the original version of VHI. Their goal was to study
the different aspects of individuals with voice disorder
and to understand the disabling harms of the disorder.
This questionnaire includes functional, emotional, and
physical domains related to the disorder. Each domain
is composed of 10 items, each item can be scored from
0 (never) to 4 (always) based on a Likert scale. The
Cronbach o for the questionnaire’s total score and each
subscale separately was considerably high (for all of the
questions 0=0.87, for the physical domain 0=0.84, for
the functional domain 0=0.86, and the emotional domain
0=0.91). Therefore, this tool showed a strong internal
consistency. The Pearson correlation coefficients for
the total questionnaire and each domain separately were
notably high in the results of the test-re-test comparison
for the patient group. The correlation coefficient for the
total scale, emotional, physical and functional subscales
represented the figures 0.96, 0.94, 0.93 and 0.93 respec-
tively [29]. The psychometric characteristics of the P-
VHI were studied amongst 160 participants including an
equal number 80 of patients and healthy individuals. The
discrimination coefficient of all the items was quite sig-
nificant. Accordingly, these items can discriminate be-
tween individuals with and without the disorder. In 2012,
Moradi et al. investigated the consistency of this tool.
They found that Cronbach a coefficients for all of the
items, the functional, and the emotional subtests were
0.84,0.87 and 0.91, respectively. The results achieved by
performing the test-re-test method on this questionnaire,
and each one of its subtests, indicated the questionnaire’s
high reliability during the time. The P-VHI provides Ira-
nian voice therapists with a tool letting them perform a
more comprehensive and detailed assessment of the pa-
tient’s well-being, investigate the detrimental influence
of dysphonia on the patient’s QoL, and also identify the
possible actions to help them change their lifestyle to a
better state [17].

Study procedure

The present study investigated the COVID-19 ICU and
ward-admitted patients of Firoozgar Hospital in Tehran,
Iran. If the patient completed and signed the informed
consent form, then the COVID-19 patient would be
evaluated for inclusion criteria. In the first hours of ad-
mission, the medical histories were used to extract clini-
cal and demographic information including sex, comor-
bidities, age, and BMI. All eligible patients underwent
the SIS-6 for dysphagia screening and the CAPE-V for
dysphonia screening by a skilled SLP. In addition, the
P-DHI, the SWAL-QoL and the P-VHI were also com-
pleted by the patients. Regarding the ICU-admitted pa-
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tients, most of them had favorable conditions and the
questionnaires were completed by the patient. In some
cases, when the general condition of the patient was not
good, the questionnaires were completed by the patient’s
relatives. The SLP performed all of these tests on the pa-
tient’s first day in the ICU and the COVID-19 ward. The
voice and swallowing of the patients who underwent in-
tubation were not evaluated due to the distortion of the
results. These patients were evaluated 24 h after extuba-
tion. At the time of discharge from the hospital, other
information, including the presence/absence of intuba-
tion and tracheostomy (days), presence/absence of prone
positioning and presence/absence of oxygen supplement
were extracted from the medical records.

Data analyses

In this study, we analyzed the data via the SPSS soft-
ware, version 26 and P<0.05 was considered statistically
significant. To explore the performance of these groups
in the above tests, descriptive methods (percentage and
Mean+SD score) were used and inferential statistical
analysis was used for the comparability of the mean
score among these two groups. Because of the normal
distribution of our data according to the Kolmogorov-
Smirnov test and the Q-Q plots, parametric methods
were used to analyze the data, for example, t-test and
Pearson.

Results
Patients’ characteristics

In the extant study, the total number of included pa-
tients, who were subjects confirmed to have COVID-19
upon admission, was 150. The MeantSD age was
59.64+17.87 years and 81 patients (54.3%) were male,
with a mean body mass index (BMI) of 23.83+4.75 kg/
m? Mean+SD LOS of 6.843.42 days. Almost 91% of the
total participants had pre-existing comorbidities. Base-
line clinical details and other demographic characteris-
tics are shown in Table 1.

Dysphagia and dysphonia in two groups: Preva-
lence and severity

According to the SIS-6, a total number of 115(77%)
patients with COVID-19 were experiencing dysphagia,
and the prevalence of dysphagia did not confirm a no-
table variation between the two sets (P>0.05). However,
dysphagia severity was significantly different based on
the P-DHI and the SIS-6 (P<0.05). As shown in Table 2,
the dysphagia severity based on the SIS-6 and all sub-
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Table 1. Demographics and baseline medical details of COVID-19 patients admitted to the ICU and ward

MeantSD/No. (%)

Demographics P
ICU (n=75) Ward (n=75)
Age range (y) 63.05+18.34 (19-93)  56.22+16.83 (19-84) 0.01'
Male/Female 41/34 40/35 0.87"
BMI range 24.5+5.06 (15-38) 23.1614.34 (14-35) 0.08"
LOS range (d) 7.68+3.58 (3-18) 6+3.06 (2-24) 0
Any comorbidity 71(94.6) 65(86.6) 0.57"
Hypertension 28(37.3) 21(28) 0.22"
Diabetes 25(33.3) 19(25.3) 0.40"
Obesity 22 (29.3) 13(17.3) 0.08™
Chronic kidney disease 11 (14.7) 11(14.7) 1
Cardiac 6(8) 3(4) 0.30™
;g Cancer outside of head and neck 4(5.3) 4(5.3) 1"
-é Chronic obstructive pulmonary disease 3(4) 4(5.3) 0.69 ™
wuz Other respiratory disease 6(8) 4(5.3) 0.51"
e
;§D Other disease 5(6.7) 3(4) 0.46™
(9]
5 Intubated during admission 10(13.3) 0 0~
Length of intubation range (d) 0.94+2.55 (0-11) 0 0
Tracheostomy during admission 16 (21.3) 0 0~
Length of tracheostomy range (d) 1.25+2.77 (0-11) 0 0
Prone during admission 9(12) 6(8) 0.41"
Oxygen supplement 34(45.3) 31(41.3) 0.62 "

Mranian [ehabilitation Mournal

Abbreviations: SD: Standard deviation; ICU: Intensive care unit; BMI: Body mass index; LOS: Length of stay.

"Independent t-test, “Chi-square test.

scales of the P-DHI was worse in ICU patients than in
ward patients. Also, based on the SWAL-QoL and all of
its subtests, the QoL of the two groups was meaningly
different (P<0.05) and the QoL of ICU patients was low-
er than ward patients (Table 2).

According to the CAPE-V, 91(61%) COVID-19 pa-
tients were experiencing dysphonia, and dysphonia preva-
lence was significantly different between the two groups
(P<0.05). Also, the severity of dysphonia significantly
varies based on the CAPE-V and the P-VHI (P<0.05). As
shown in Table 2, the prevalence and severity of dysphonia

based on the CAPE-V and all subscales of the P-VHI were
higher in the ICU patients than in patients in the ward.

Correlations

A positive correlation was found between dysphagia
severity (SIS-6 and P-DHI), dysphonia severity (CAPE-
V and P-VHI) and age (P<0.01). The LOS had a posi-
tive correlation only with dysphonia severity (Based on
P-VHI; P<0.05). Also, a negative correlation has been
found between swallowing QoL, dysphagia severity, and
dysphonia severity (P<0.01) (Table 3).
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Table 2. Prevalence and severity of dysphagia and dysphonia in the two studied groups (n=150)

Mean1SD/No. (%)

Demographics P
ICU (n=75) Ward (n=75)
62(82.7) 53(70.7) 0.080"
SIS-6%
10.8+8.7 7£7.8 0.005"
Physical disability 16.615.2 14.3+4.7 0.004"
Emotional disability 12.943.9 11.6%3.9 0.048"
P-DHI
Functional disability 16.2+5.5 13.8+4.9 0.006"
Total 45.7+14 39.7+£12.8 0.007"
57(76) 34(45.3) 0"
CAPE-V&
181.9+£138.5 107.9£135.5 0.001"
Physical disability 16.2+9.8 10.949.2 0.001"
Emotional disability 13.749.6 9.149.2 0.003"
P-VHI
Functional disability 14.9+10 9.949.3 0.002"
Total 43+27.6 28.9+25.7 0.001"
Burden 5.9+3.1 7.8+2.8 0.000"
Eating desire 8.613.9 10.9+3.5 0"
Eating duration 5.8+2.9 7.44+2.4 0"
Food selection 5.8£2.6 7.442.4 0
Communication 6.1+2.3 7.7+2.1 0
SWA-LQoL Fear 12.2+5.8 15.6+4.9 0
Mental health 15.9+7.2 19.7+6.3 0
Social functioning 14.747.3 19+6.7 0
Sleep 5.3£2.7 6.612.8 00.008"
Fatigue 7.8£3.2 9.843.9 0.001"
Total 134.8£52.7 165.2+47.5 0

[ranian Rehabilitation Mournal

Abbreviations: SIS-6: Swallowing impairment score; P-DHI: Persian version of dysphagia handicap index; CAPE-V: Consen-
sus auditory-perceptual evaluation of voice; P-VHI: Persian version of voice handicap index; SWAL-QoL: Swallowing quality
of life; ICU: Intensive care unit; SD: Standard deviation.

&Score >0, 'Independent t-test, “Chi-square test.

Discussion rates and severity of dysphagia and dysphonia amongst
these patients in Iran. Related factors of dysphagia and

This was a prospective study to investigate voice and dysphonia were discovered, which may provide neces-
swallowing difficulties amongst adult COVID-19 people sary information for the early diagnosis and intervention
hospitalized in the ward and the ICU which showed high of COVID-19-related dysphonia and dysphagia in this
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Table 3. Correlations between variables (n=150)

LIranian [fiehabilitationBJournal

Variables SIS-6 P-DHI SWAL-QoL CAPE-V P-VHI
Age 0.19" 0.16' -0.12 0.15 0.12
LOS 0.13 0.10 -0.14 0.15 0.19'
SIS-6 1 0.84™ -0.86™ 062" 0.64"

P-DHI - 1 -0.88" 0.56" 0.60"

SWAL-Qol - - 1 -0.62" -0.63"

CAPE-V - - - 1 0.84"
P-VHI - - - - 1

Mranian Fehabilitation Mournal

Abbreviations: LOS: Length of stay; SIS-6: Swallowing impairment score; P-DHI: Persian version of dysphagia handicap index;
CAPE-V: Consensus auditory-perceptual evaluation of voice; P-VHI: Persian version of voice handicap index; SWAL-QoL:

Swallowing quality of life.

"Significant correlation P<0.05, “Significant correlation P<0.01.

population. Also, in addition to clinician-driven assess-
ments, this study focused on the patient’s self-perception
of these disorders to administer a multidimensional as-
sessment considering all the aspects of a person’s well-
being. The present study focused on two clusters of CO-
VID-19 patients: One group was admitted to the ICU
and the other group was in the ward. In the ICU, there
are specialized devices, such as invasive and non-inva-
sive MV, aspirator and vital signs monitor. ICU-admitted
patients are usually in a critical situation and require in-
tensive care. Patients who are admitted to the ward are
in a much better condition and mostly receive public
care and for some, even the problem is so mild that they
are just quarantined. Patients with a critical situation are
hospitalized in the ICU and then transferred to the ward
after their situation improves and afterward, as they feel
better, they can get discharged from the ward.

Even though COVID-19 has caused a pandemic that
affected the lives of billions of people, it is considered
an active disease due to its changing clinical presenta-
tion [30]. In the present study, a high prevalence of dys-
phagia (77%) was observed. According to our study,
82.7% of patients hospitalized in the ICU had dyspha-
gia, while this rate was 70.7% in patients hospitalized
in the ward. The higher prevalence of dysphagia in the
ICU compared to the ward may be related to more severe
respiratory problems and the requirement of MV, a much
higher volume of secretions, and therefore the need for
suctioning amongst these patients. This finding was fol-
lowing earlier studies. Research conducted by Regan et
al. in 2021, studied 100 adults infected with COVID-19

who underwent intubation and were administered to hos-
pitals across the country of Ireland, aiming to find out
post-extubation dysphagia prevalence using functional
oral intake status. They realized that 86% of their stud-
ied population had post-extubation dysphagia [6]. One
another investigation conducted in 2021 by Regan et
al. considered the presence of dysphagia amongst 315
hospitalized adults infected with COVID-19 in hospitals
across Ireland using functional oral intake status. Their
results demonstrated that dysphagia’s presence in this
population is considerably high (73.4%). Respiratory
problems related to COVID-19 infection are one of the
causes of dysphagia in these individuals which may re-
sult in damaging the swallowing-breathing coordination
[31]. The swallowing and breathing systems indicate a
complex relationship and they both have common com-
ponents in physiological, functional, structural, and neu-
rological fields. Swallowing usually takes place in the
pattern of exhalation-swallow-exhalation, which keeps
the trachea and larynx away from pharyngeal contents.
The absence of coordination between these two systems
may result in dehydration, aspiration pneumonia, and
malnutrition, causing a reduction of the patient’s QoL,
hence worsening the prognosis [32-34].

Dysphonia can be caused by common viral infections
(with an incidence rate of <20%) [35]. Although Can-
tarella et al. in 2021 researched to study the dysphonia
prevalence in 160 non-hospitalized COVID-19 patients
in Lombardy, Italy (Italy was significantly affected by
the disease during COVID-19’s first epidemic wave in
Europe), they reported that in the slight and modest cat-
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egories of COVID-19 infections, there is 43.7% prev-
alence rate of dysphonia which is a much higher rate.
They measured the severity of dysphonia with a 4-point
scale, and the data was gathered via telephone interviews
[13]. In the current study, the dysphonia prevalence in
hospitalized sick adults was stated at 61% which was
a higher figure than in the previous study. A different
study protocol might be partly responsible for this dis-
similarity. In the previous study, data was gathered via
telephone interviews [13]; however, in the current study,
the evaluation was carried out in person. Thus, the pres-
ent information might be more precise. Previous stud-
ies investigated patients entirely from Lombardy in Italy
[13]; however, the present study investigated patients
admitted to the Firoozgar Hospital from different states
throughout Iran. Accordingly, this dissimilarity might be
due to the hypothesis related to different manifestations
of COVID-19 based on different ethnicity [ 13]. The find-
ing of our existing study confirms the study of Regan et
al., in 2021, which the harvest of that study disclosed that
66% of 100 intubated patients with COVID-19, devel-
oped dysphonia. These researchers assessed the patient’s
voice quality by using the grade, roughness, breathiness,
asthenia, strain, or grade, roughness, breathiness, asthe-
nia, and strain scale [6]. The pulmonary system is affect-
ed by COVID-19, so there might be an explanation for
the dysphonia onset since the pulmonary system’s ideal
function has been needed to provide the required amount
of air supply for phonation [36].

The information of the standing study showed a posi-
tive correlation amongst severity of dysphagia, the se-
verity of dysphonia, and the age of COVID-19 patients.
Accordingly, as the severity of dysphagia worsens, the
severity of dysphonia increases. Lechien et al. also found
a significant correlation between dysphonia and dyspha-
gia severity [37]. One possible cause can be that the voice
production system has many common elements in physi-
ology, neurophysiology, and anatomy with the swallow-
ing system [38]. Another possible reason for this posi-
tive correlation is respiratory problems associated with
COVID-19 disease which might result in the impairment
of breathing-swallowing coordination. Additionally, the
risk of dysphagia and dysphonia in this clinical popu-
lation is exacerbated as a result of MV and intubation,
which are treatment procedures used for acute respira-
tory distress syndrome [6]. In the extant study, a momen-
tous correlation was identified between age and swal-
lowing outcomes. So, as age increases, there is a higher
chance of deglutition disorders. Regan et al. [6, 31] also
reported age as a predictor of dysphagia in. COVID-19
patients which may be the result of cachexia, sarcopenia,
and a number of coexisting conditions amongst older
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adults, which all can cause deglutition deficits [31]. Con-
sidering that older patients might have already had pres-
byphagia before contracting COVID-19, it makes them
more susceptible to developing dysphagia [6]. There-
fore, swallowing disorder is experienced more often by
elderly patients due to sensorimotor changes, connective
tissue weakening, and muscle atrophy [39].

In the present study, a positive correlation was found
between LOS and the severity of dysphonia. However,
this positive correlation was not found in a few studies
relating to COVID-19. However, researchers studying
patients with other health conditions also reported a pos-
itive correlation between dysphonia and a higher length
of hospitalization [40, 41].

In addition to the aforementioned data, a negative cor-
relation was found between swallowing-related QoL and
dysphagia severity, and dysphonia severity. Accordingly,
as the swallowing function improves, QoL increases. In
addition to this, oral feeding might be correlated with
better QoL scores as a result of fulfilling basic human
needs. Based on Maslow’s original hierarchy, human
needs are classified into five levels which can be seen as
a motivational theory [42]. The lowest level of the hier-
archy comprises physiological needs which are counted
as the primary needs; in other words, these needs should
be met before proceeding with higher levels of needs.
Patients with dysphagia often show low levels of QoL
and motivation due to a struggle to fulfill a fundamen-
tal physiologic need: Eating [42]. Consequently, it is
assumed that oral feeding for patients with COVID-19
will enhance the QoL and swallowing function. Anoma-
lous deglutition can cause dehydration, malnutrition,
pneumonia, and weight loss, or death [25, 45]. Addition-
ally, the inability to eat properly demonstrates a social
impediment that affects the patient mentally and physi-
cally [25]. Therefore, dysphagia has a notable negative
influence on the QoL [15, 16, 25]. Similarly, dysphonia
can affect the QoL of an individual [44]. Therefore, as
the severity of dysphonia and dysphagia gets worse,
the chance of worse patients” QoL reports gets higher.
Therapists have to investigate the trace of swallowing
disorders and voice problems on the individual’s QoL
to find out strategies that help improve the individual’s
lifestyle [16, 17].

As mentioned earlier, a patient’s report of his or her
current impairment must be considered because it pro-
vides significant information and plays a crucial part in
the comprehensive assessment [44]. Based on the results
from the P-DHI, we concluded that the highest score,
meaning the worst QoL, belongs to the physical subscale
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of the instrument, in the patients admitted to the ward as
well as the ICU. This result is in line with studies con-
ducted by Silbergleit et al. [24] and Farahat. et al. [45]
and Barzegar-Bafrooei et al. [25]. Patients who are ex-
periencing swallowing disorder are more often aware of
their physical manifestations compared to the other two
subscales (the emotional and the functional subscales),
and they are likely to couple physical manifestations
with dysphagia [15]. However, the total score reported
by the ICU-admitted patients was higher than patients
admitted to the ward. Consistent with our earlier state-
ment, in the present study according to the P-VHI scores,
the highest average score gained by the patients in both
the ward and ICU was mostly in the physical subscale,
and. the functional and the emotional. subscales, respec-
tively. The items included in the physical subscale were
easier for the patients to understand, and also similar to
the statement of several other researchers [46, 47], the
physical aspect of the disorder compared to other as-
pects, might cause them more distress. In line with pre-
vious studies [17], in our study, the average score of the
emotional subtest gained by the patients was lower, com-
pared to the other two subtests.

The result of SWAL-QoL shows that COVID-19 pa-
tients hospitalized in ICU have a worse health-related
QoL in all domains than patients hospitalized in the
ward. The most affected domain in ICU patients was
“sleep” followed by “eating duration,” “food selection,”
and “burden.” Patients hospitalized in the ward also re-
ported similar results. They reported the most damage in
the areas of “sleep,” “eating duration,” “food selection,”
“communication,” and “burden,” respectively. Because
of the weakness of swallowing-breathing coordination,
needing more time than usual to finish a meal is an im-
portant and common complaint among patients with
COVID-19. Thus, they tend to swallow more cautiously
and have smaller sizes of bolus. Research conducted
by Marchese et al. [8] studied dysphagia characteris-
tics in COVID-19 patients after being hospitalized and
also after recovery from the disease. They reported that
dysphagia related to COVID-19 mostly affected “eating
desire,” “time of meals,” and “sleep.” Sample features
in these studies might have caused the difference in
results. The biggest difference between the scores ob-
tained by the hospitalized patients in the ICU and the
ward was respectively in social functioning and then
mental health. Therefore, swallowing impairment re-
lated to the COVID-19 disease hurts a patient’s QoL and
as the disease progresses, the patient’s swallowing QoL
deteriorates. According to Bo et al. [31] and Zhang et
al. [32], the prevalence of depression (29.2%) and post-
traumatic stress disorder (96.2%) amongst hospitalized
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COVID-19 patients are quite significant. Appetite and
sleep quality are most probably affected by depression
and psychosocial stressors.

Accordingly, screening for dysphagia and dysphonia is
crucial for all patients with COVID-19 who are hospital-
ized. If in the process of screening, dysphagia or dys-
phonia is detected, patients must be evaluated further for
swallowing or voice impairments, so that, complications,
such as bronchial aspiration and nutritional problems can
be prevented [48]. Physicians need to bear in mind that
dysphonia in patients infected by SARS-CoV-2 might
develop during the time they are being hospitalized [37].
Knowing the co-occurring conditions, their symptoms,
and their prevalence might help to better understand the
disease [49]. Awareness of the aforementioned risk fac-
tors can ensure that dysphonia and dysphagia are evalu-
ated and diagnosed early in the adult population to mini-
mize further QoL and clinical complications [31].

Conclusion

The present study highlights the dysphagia and dys-
phonia prevalence among COVID-19 adults. Knowledge
about the prevalence and correlations of impaired swal-
lowing and voice quality will result in multidimensional
evaluation and early diagnosis of these patients and
monitoring them during their stay at the hospital. Early
dysphonia and dysphagia assessment and their prompt
management are required to minimize QoL and clinical
complications. Also, patients’ reports about their present
handicap and their characteristics should be considered as
it provides practitioners with significant and various data,
hence it can be a notably important part of the process of
diagnosis. Furthermore, taking the patient’s view about
dysphagia and dysphonia into account in addition to cli-
nician-driven assessments, provides the therapist with a
broader image of the person’s health state which can be
beneficial when considering therapeutic procedures.

Study limitations and future research

The study limitations of this research include the ab-
sence of instrumental evaluation. We did not have ac-
cess to stroboscopy and fiberoptic endoscopic evalua-
tion of swallowing in Firoozgar Hospital because of the
possible risk of transmission. The information provided
by the fiberoptic endoscopic evaluation of swallowing
includes physiological data about aspiration, residue, se-
cretions, and also pharyngeal sensation [6]. Also, we did
not follow the patients at the time of discharge and after
discharge. However, it has been stated by other studies
that the self-perception of the patient about dysphagia
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and dysphonia must be considered even though unlike
the present study they did not use these types of ques-
tionnaires [6]. Also, this study conducted research that
includes 5 questionnaires (3 questionnaires for dyspha-
gia and 2 questionnaires for dysphonia) to have both the
expert opinion and the patient’s sight and to get a com-
prehensive picture of the patient.

The authors recommend that researchers for future
studies can focus on treatment and apply these question-
naires that use patients’ responses about their problems
pre- and post-treatment. Dysphagia and dysphonia re-
searchers studying future pandemic waves are necessary
to establish the influence of different variants of the virus
which are mutated and intensive care management on
swallowing and voice outcomes. In addition, time points
after discharge for capturing the longer term difficulties
with swallowing and voice could guide the multidisci-
plinary services in the community. Additionally, in fu-
ture studies, researchers can consider medical treatment
methods, including the medications used for COVID-19
patients. Changes in patients’ sleep and reduced QoL
might be related to their medications.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Ethics Committee
of the University of Social Welfare and Rehabilitation
Sciences (Code: IR-USWR.REC.1400.224). All partici-
pants signed a consent form.

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

All authors contributed equally to this research.
Conflict of interest

The authors declared no conflict of interest.
Acknowledgments

The authors thank all patients and nurses who col-
laborated with us in the COVID-19 ICU and ward of
Firoozgar Hospital.

September 2024, Volume 22, Number 3

References

[1] Rosenthal N, Cao Z, Gundrum J, Sianis ], Safo S. Risk factors
associated with in-hospital mortality in a US national sam-
ple of patients with COVID-19. JAMA Network Open. 2020;
3(12):€2029058. [DOI:10.1001/jamanetworkopen.2020.29058]
[PMID]

[2] Struyf T, Deeks J], Dinnes J, Takwoingi Y, Davenport C,
Leeflang MM, et al. Signs and symptoms to determine if a pa-
tient presenting in primary care or hospital outpatient settings
has COVID-19. Cochrane Database of Systematic Reviews.
2022;  5(5):CD013665.  [DOI:10.1002/14651858.CD013665.
pub3] [PMID]

[3] Abramoff BA, Dillingham TR, Caldera FE, Ritchie MD,
Pezzin LE. Inpatient rehabilitation outcomes after se-
vere COVID-19 infections: A retrospective cohort study.
American Journal of Physical Medicine & Rehabilitation.
2021;100(12):1109-14. [DOI:10.1097/PHM.0000000000001885]
[PMID]

[4] Frajkova Z, Tedla M, Tedlova E, Suchankova M, Geneid
A. Postintubation dysphagia during COVID-19 outbreak-
contemporary review. Dysphagia. 2020; 35(4):549-57.
[DOI:10.1007 /s00455-020-10139-6] [PMID]

[5] Hesni E, Sayad B, Khosravi Shadmani F, Najafi F, Khodarah-
mi R, Rahimi Z, et al. Demographics, clinical characteristics,
and outcomes of 27,256 hospitalized COVID-19 patients
in Kermanshah Province, Iran: A retrospective one-year
cohort study. BMC Infectious Diseases. 2022; 22(1):319.
[DOI:10.1186/512879-022-07312-7] [PMID]

[6] Regan ], Walshe M, Lavan S, Horan E, Gillivan Murphy
P, Healy A, et al. Post-extubation dysphagia and dysphonia
amongst adults with COVID-19 in the Republic of Ireland:
A prospective multi-site observational cohort study. Clinical
Otolaryngology. 2021; 46(6):1290-9. [DOI:10.1111/coa.13832]
[PMID]

[7] Zarei Mahmood Abadi M, Zarifian T, Sharifi-Rad L. Man-
agement of dysphagia by a speech language pathologist dur-
ing the Covid-19 pandemic: A narrative review. Journal of
Rehabilitation Sciences & Research. 2022; 9(3):97-103. [Link]

[8] Marchese MR, Ausili Cefaro C, Mari G, Proietti I, Carfi A,
Tosato M, et al. Oropharyngeal dysphagia after hospitaliza-
tion for COVID-19 disease: Our screening results. Dysphagia.
2022; 37(2):447-53. [DOI:10.1007/500455-021-10325-0] [PMID]

[9] Ceruti S, Glotta A, Galli A, Biggiogero M, Bona G, Mauri R,
et al. Dysphagic disorder in a cohort of COVID-19 patients:
Evaluation and evolution. Annals of Medicine and Surgery.
2021; 69:102837. [DOI:10.1016/j.amsu.2021.102837] [PMID]

[10] Doblan A, Kaplama ME, Ak S, Basmaci N, Tarini EZ,
Goktas SE, et al. Cranial nerve involvement in COVID-19.
American Journal of Otolaryngology. 2021; 42(5):102999.
[DOI:10.1016/j.amjoto.2021.102999] [PMID]

[11] Martin-Martinez A, Ortega O, Vifias P, Arreola V, Nas-
cimento W, Costa A, et al. COVID-19 is associated with
oropharyngeal dysphagia and malnutrition in hospital-
ized patients during the spring 2020 wave of the pandemic.
Clinical Nutrition. 2022; 41(12):2996-3006. [DOI:10.1016/j.
clnu.2021.06.010] [PMID]

Banari A, et al. The Prevalence of Dysphagia and Dysphonia in COVID-19 Patients. IRJ. 2024; 22(3):485-498.



http://irj.uswr.ac.ir/
https://en.uswr.ac.ir/
https://en.uswr.ac.ir/
https://firoozgar.iums.ac.ir/
https://doi.org/10.1001/jamanetworkopen.2020.29058
https://www.ncbi.nlm.nih.gov/pubmed/33301018
https://doi.org/10.1002/14651858.CD013665.pub3
https://doi.org/10.1002/14651858.CD013665.pub3
https://www.ncbi.nlm.nih.gov/pubmed/35593186
https://doi.org/10.1097/PHM.0000000000001885
https://www.ncbi.nlm.nih.gov/pubmed/34657085
https://doi.org/10.1007/s00455-020-10139-6
https://www.ncbi.nlm.nih.gov/pubmed/32468193
https://doi.org/10.1186/s12879-022-07312-7
https://www.ncbi.nlm.nih.gov/pubmed/35361161
https://doi.org/10.1111/coa.13832
https://www.ncbi.nlm.nih.gov/pubmed/34197688
https://jrsr.sums.ac.ir/article_48286_9b7e3f4f56bf47a6f21380878ea4854b.pdf
https://doi.org/10.1007/s00455-021-10325-0
https://www.ncbi.nlm.nih.gov/pubmed/34165644
https://doi.org/10.1016/j.amsu.2021.102837
https://www.ncbi.nlm.nih.gov/pubmed/34512968
https://doi.org/10.1016/j.amjoto.2021.102999
https://www.ncbi.nlm.nih.gov/pubmed/33838359
https://doi.org/10.1016/j.clnu.2021.06.010
https://doi.org/10.1016/j.clnu.2021.06.010
https://www.ncbi.nlm.nih.gov/pubmed/34187698

September 2024, Volume 22, Number 3

[12] Lechien JR, Chiesa-Estomba CM, Cabaraux P, Mat Q,
Huet K, Harmegnies B, et al. Features of mild-to-moderate
COVID-19 patients with dysphonia. Journal of Voice. 2022;
36(2):249-55. [DOI:10.1016/j.jvoice.2020.05.012] [PMID]

[13] Cantarella G, Aldé M, Consonni D, Zuccotti G, Berardino
FD, Barozzi S, et al. Prevalence of dysphonia in non hospi-
talized patients with covid-19 in Lombardy, the Italian Epi-
center of the Pandemic. Journal of Voice. 2023; 37(4):605-9.
[DOI:10.1016/j jvoice.2021.03.009] [PMID]

[14] Al-Ani RM, Acharya D. Prevalence of anosmia and ageusia
in patients with COVID-19 at a primary health center, Doha,
Qatar. Indian Journal of Otolaryngology and Head & Neck
Surgery. 2022; 74(Suppl 2):2703-9. [DOI:10.1007/s12070-020-
02064-9] [PMID]

[15] Bafrooei EB, Khatoonabadi SA, Maroufizadeh S, Bakhti-
yari J. An investigation of the factor structure of the persian
version of the dysphagia handicap index. Middle East Jour-
nal of Rehabilitation and Health Studies. 2020; 7(4):e102684.
[DOI:10.5812/ mejrh.102684]

[16] Tarameshlu M, Azimi AR, Jalaie S, Ghelichi L, Ansari
NN. Cross-cultural adaption and validation of the Persian
version of the SWAL-QoL. Medicine. 2017; 96(26):e7254.
[DOI:10.1097/MD.0000000000007254] [PMID]

[17] Moradi N, Pourshahbaz A, Soltani M, Javadipour S,
Hashemi H, Soltaninejad N. Cross-cultural equivalence and
evaluation of psychometric properties of voice handicap in-
dex into Persian. Journal of Voice. 2013; 27(2):258.e15-258.e22.
[DOI:10.1016/j.jvoice.2012.09.006] [PMID]

[18] Leslie P, Smithard DG. Is dysphagia under diagnosed or is
normal swallowing more variable than we think? Reported
swallowing problems in people aged 18-65 years. Dysphagia.
2021; 36(5):910-8. [DOI:10.1007 / s00455-020-10213-z] [PMID]

[19] Yilmaz D, Mengi T, Sar1 S. Post-extubation dysphagia and
covid-2019. Turkish Journal of Neurology/Turk Noroloji
Dergisi. 2021; 27(1):21-5. [Link]

[20] Laguna LB, Marcos-Neira P, de Lagran Zurbano IM,
Marco EM, Guisasola CP, Soria CDV, et al. Dysphagia and
mechanical ventilation in SARS-COV-2 pneumonia: It's
real. Clinical Nutrition. 2022; 41(12):2927-33. [DOI:10.1016/].
clnu.2021.11.018] [PMID]

[21] Clayton NA, Walker E, Freeman-Sanderson A. Clinical
profile and recovery pattern of dysphagia in the COVID-19
patient: A prospective observational cohort within NSW.
Australian Critical Care. 2023; 36(2):262-8. [DOI:10.1016/j.
aucc.2022.01.001] [PMID]

[22] Hashemian M, Khorasani B, Tarameshlu M, Haghani H,
Ghelichi L, Ansari NN. Effects of dysphagia therapy on swal-
lowing dysfunction after total thyroidectomy. Iranian Journal
of Otorhinolaryngology. 2019; 31(107):329-34. [PMID]

[23] Exarchos ST, Lachanas VA, Tsiouvaka S, Tsea M, Hajiioan-
nou JK, Skoulakis CE, et al. The impact of perioperative dexa-
methasone on swallowing impairment score after thyroid-
ectomy: A retrospective study of 118 total thyroidectomies.
Clinical Otolaryngology. 2016; 41(5):615-8. [DOI:10.1111/
coa.12547] [PMID]

[24] Silbergleit AK, Schultz L, Jacobson BH, Beardsley T,
Johnson AF. The dysphagia handicap index: Development
and validation. Dysphagia. 2012; 27(1):46-52. [DOI:10.1007/
s00455-011-9336-2] [PMID]

LIranian [fiehabilitationBJournal

[25] Barzegar-Bafrooei E, Bakhtiary J, Khatoonabadi AR, Fate-
hi F, Maroufizadeh S, Fathali M. Validation of the Persian
version of the dysphagia handicap index in patients with

neurological disorders. Iranian Journal of Neurology. 2016;
15(3):128-32. [PMID]

[26] McHorney CA, Robbins J, Lomax K, Rosenbek JC, Chi-
gnell K, Kramer AE, et al. The SWAL-QoL and SWAL-CARE
outcomes tool for oropharyngeal dysphagia in adults: IIL
Documentation of reliability and validity. Dysphagia. 2002;
17(2):97-114. [DOI:10.1007 / s00455-001-0109-1] [PMID]

[27] Salary Majd N, Maryam Khoddami S, Drinnan M, Kamali
M, Amiri-Shavaki Y, Fallahian N. Validity and rater reliabil-
ity of Persian version of the consensus auditory perceptual
evaluation of voice. Audiology. 2014; 23(3):65. [Link]

[28] Saki N, Zamani P, Bayat A, Nikakhlagh S, Moghateli N,
Salmanzadeh S. Auditory-perceptual evaluation of vocal
characteristics in patients with the new coronavirus disease
2019. Folia Phoniatrica et Logopaedica. 2022; 74(3):230-7.
[DOI:10.1159/000518341] [PMID]

[29] Jacobson BH, Johnson A, Grywalski C, Silbergleit A, Jacob-
son G, Benninger MS, et al. The voice handicap index (VHI)
development and validation. Am ] Speech Lang Pathol. 1997;
6(3):66-70. [DOI:10.1044,/1058-0360.0603.66]

[30] Bennett J, Dolin R, Blaser M. Mandell, douglas, and ben-
nett’s principles and practice of infectious diseases. Chem-
oterapy. 2000;46(6): 445-6. [DOI: 10.1159/000007313]

[31] Bo HX, Li W, Yang Y, Wang Y, Zhang Q, Cheung T, Wu
X, Xiang YT. Posttraumatic stress symptoms and attitude
toward crisis mental health services among clinically stable
patients with COVID-19 in China. Psychol. 2020; 27:1-2. [DOIL:
10.1017/50033291720000999] [PMID]

[32] ZhangJ, Lu H, Zeng H, Zhang S, Du Q, Jiang T, Du B. The
differential psychological distress of populations affected by
the COVID-19 pandemic. Brain, Behavior, and Immunity.
2020; 87:49-50. [DOI: 10.1016/}.bbi.2020.04.031] [PMID]

[33] Ansari NN, Tarameshlu M, Ghelichi L. Dysphagia in mul-
tiple sclerosis patients: Diagnostic and evaluation strategies.
Degenerative Neurological and Neuromuscular Disease.
2020; 15-28. [DOI:10.2147/ DNND.5198659] [PMID]

[34] Aghaz A, Alidad A, Hemmati E, Jadidi H, Ghelichi L.
Prevalence of dysphagia in multiple sclerosis and its related
factors: Systematic review and meta-analysis. Iranian Journal
of Neurology. 2018; 17(4):180-8. [PMID]

[35] Bennett J, Dolin R, Blaser M. Principles and practice of in-
fectious diseases. Amsterdam: Elsevier; 2020. [Link]

[36] Aghaz A, Shahriyari A, Panahiaboozar S, Jadidi H, Khosh-
goftar M, Choupani E, et al. Prevalence of dysphonia in pa-
tients with covid-19: A systematic review and meta-analysis.
Journal of Modern Rehabilitation. 2022; 16(2):130-6. [Link]

[37] Banari A, Aghaz A, Shahriyari A, Fakhimi F, Khoshgoftar
M. The prevalence of dysphagia in patients with covid-19: a
systematic review and meta-analysis. International Journal of
Health & Medical Research. 2023; 2(7):172-81. [DOI: 10.58806/
ijhmr.2023.v2i7n03]

[38] Mezzedimi C, Vinci E, Giannini F, Cocca S. Correlation be-
tween dysphonia and dysphagia evolution in amyotrophic lat-
eral sclerosis patients. Logopedics Phoniatrics Vocology. 2021;
46(3):118-25. [DOI:10.1080/14015439.2020.1771766] [PMID]

Banari A, et al. The Prevalence of Dysphagia and Dysphonia in COVID-19 Patients. IRJ. 2024 22(3):485-498.



http://irj.uswr.ac.ir/
https://doi.org/10.1016/j.jvoice.2020.05.012
https://www.ncbi.nlm.nih.gov/pubmed/32600873
https://doi.org/10.1016/j.jvoice.2021.03.009
https://www.ncbi.nlm.nih.gov/pubmed/33766419
https://doi.org/10.1007/s12070-020-02064-9
https://doi.org/10.1007/s12070-020-02064-9
https://www.ncbi.nlm.nih.gov/pubmed/32837952
https://doi.org/10.5812/mejrh.102684
https://doi.org/10.1097/MD.0000000000007254
https://www.ncbi.nlm.nih.gov/pubmed/28658118
https://doi.org/10.1016/j.jvoice.2012.09.006
https://www.ncbi.nlm.nih.gov/pubmed/23280379
https://doi.org/10.1007/s00455-020-10213-z
https://www.ncbi.nlm.nih.gov/pubmed/33226473
https://www.researchgate.net/publication/357283652_Post-extubation_Dysphagia_and_COVID-2019
https://doi.org/10.1016/j.clnu.2021.11.018
https://doi.org/10.1016/j.clnu.2021.11.018
https://www.ncbi.nlm.nih.gov/pubmed/34879968
https://doi.org/10.1016/j.aucc.2022.01.001
https://doi.org/10.1016/j.aucc.2022.01.001
https://www.ncbi.nlm.nih.gov/pubmed/35177342
https://pubmed.ncbi.nlm.nih.gov/31857976/
https://doi.org/10.1111/coa.12547
https://doi.org/10.1111/coa.12547
https://www.ncbi.nlm.nih.gov/pubmed/26434490
https://doi.org/10.1007/s00455-011-9336-2
https://doi.org/10.1007/s00455-011-9336-2
https://www.ncbi.nlm.nih.gov/pubmed/21424584
https://pubmed.ncbi.nlm.nih.gov/27648173/
https://doi.org/10.1007/s00455-001-0109-1
https://www.ncbi.nlm.nih.gov/pubmed/11956835
https://openurl.ebsco.com/EPDB%3Agcd%3A7%3A27691767/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A97441778&crl=c
https://doi.org/10.1159/000518341
https://www.ncbi.nlm.nih.gov/pubmed/34348298
https://doi.org/10.1044/1058-0360.0603.66
https://doi.org/10.1159/000007313
https://doi.org/10.1017/s0033291720000999
https://doi.org/10.1017/s0033291720000999
https://pubmed.ncbi.nlm.nih.gov/32216863/
https://doi.org/10.1016%2Fj.bbi.2020.04.031
https://pubmed.ncbi.nlm.nih.gov/32304883
https://doi.org/10.2147/DNND.S198659
https://www.ncbi.nlm.nih.gov/pubmed/32273788
https://pubmed.ncbi.nlm.nih.gov/31210903/
https://www.google.com/books/edition/_/koZlzQEACAAJ?hl=en&sa=X&ved=2ahUKEwiq8dOT2caHAxXkExAIHSKyMvIQre8FegQIAxBA
https://publish.kne-publishing.com/index.php/JMR/article/view/9299
https://doi.org/10.58806/ijhmr.2023.v2i7n03
https://doi.org/10.58806/ijhmr.2023.v2i7n03
https://doi.org/10.1080/14015439.2020.1771766
https://www.ncbi.nlm.nih.gov/pubmed/32498633

Liranian [ziehabilitation FJournal September 2024, Volume 22, Number 3

[39] Sura L, Madhavan A, Carnaby G, Crary MA. Dysphagia
in the elderly: Management and nutritional considerations.
Clinical Interventions in Aging. 2012; 7:287-98. [DOI:10.2147/
CIA.S23404] [PMID]

[40] Lodewyks CL, White CW, Bay G, Hiebert B, Wu B, Barker
M, et al. Vocal cord paralysis after thoracic aortic surgery:
incidence and impact on clinical outcomes. The Annals of
Thoracic Surgery. 2015; 100(1):54-8. [DOI:10.1016/j.athorac-
sur.2015.02.021] [PMID]

[41] Starmer HM, Riley LH 3rd, Hillel AT, Akst LM, Best SR,
Gourin CG. Dysphagia, short-term outcomes, and cost of care
after anterior cervical disc surgery. Dysphagia. 2014; 29(1):68-
77. [DOI:10.1007 /s00455-013-9482-9] [PMID]

[42] Maslow AH. Motivation and personality. New Delhi: Prab-
hat Prakashan; 1981. [Link]

[43] Sadeghi Z, Ghoreishi ZS, Flowers H, Mohammadkhani P,
Ashtari F, Noroozi M. Depression, anxiety, and stress relative
to swallowing impairment in persons with multiple sclero-
sis. Dysphagia. 2021; 36(5):902-9. [DOI:10.1007/s00455-020-
10207-x] [PMID]

[44] Moradi N, Pourshahbaz A, Soltani M, Javadipour S. Cutoff
point at voice handicap index used to screen voice disorders
among persian speakers. Journal of Voice. 2013; 27(1):130. e1-.
e5. [DOI:10.1016/j jvoice.2012.08.007] [PMID]

[45] Farahat M, Malki KH, Mesallam TA, Bukhari M, Alharethy
S. Development of the Arabic version of dysphagia handicap
index (DHI). Dysphagia. 2014; 29(4):459-67. [DOI:10.1007/
s00455-014-9528-7] [PMID]

[46] Malki KH, Mesallam TA, Farahat M, Bukhari M, Murry T.
Validation and cultural modification of Arabic voice handicap
index. European Archives of Oto-Rhino-Laryngology. 2010;
267(11):1743-51. [DOI:10.1007 / s00405-010-1296-x] [PMID]

[47] Schindler A, Ottaviani F, Mozzanica F, Bachmann C, Fave-
ro E, Schettino I, et al. Cross-cultural adaptation and valida-
tion of the Voice Handicap Index into Italian. Journal of Voice.
2010; 24(6):708-14. [DOI:10.1016/j.jvoice.2009.05.006] [PMID]

[48] Ramos A, Joaquin C, Ros M, Martin M, Cachero M, Sospe-
dra M, et al. Impact of COVID-19 on nutritional status dur-
ing the first wave of the pandemic. Clinical Nutrition. 2022;
41(12):3032-7. [DOI:10.1016//j.clnu.2021.05.001] [PMID]

49] Elibol E. Otolaryngological symptoms in COVID-19. Euro-
aryngologi ymp
pean Archives of Oto-Rhino-Laryngology. 2021; 278(4):1233-
6. [PMID]

Banari A, et al. The Prevalence of Dysphagia and Dysphonia in COVID-19 Patients. IRJ. 2024; 22(3):485-498. 497



http://irj.uswr.ac.ir/
https://doi.org/10.2147/CIA.S23404
https://doi.org/10.2147/CIA.S23404
https://www.ncbi.nlm.nih.gov/pubmed/22956864
https://doi.org/10.1016/j.athoracsur.2015.02.021
https://doi.org/10.1016/j.athoracsur.2015.02.021
https://www.ncbi.nlm.nih.gov/pubmed/25886811
https://doi.org/10.1007/s00455-013-9482-9
https://www.ncbi.nlm.nih.gov/pubmed/23943072
https://www.google.com/books/edition/Motivation_and_Personality/DVmxDwAAQBAJ?hl=en&gbpv=1&dq=+Maslow+AH.+Motivation+and+personality:+Prabhat+Prakashan%3B+1981&pg=PR8&printsec=frontcover#v=onepage&q&f=false
https://doi.org/10.1007/s00455-020-10207-x
https://doi.org/10.1007/s00455-020-10207-x
https://www.ncbi.nlm.nih.gov/pubmed/33783621
https://doi.org/10.1016/j.jvoice.2012.08.007
https://www.ncbi.nlm.nih.gov/pubmed/23182896
https://doi.org/10.1007/s00455-014-9528-7
https://doi.org/10.1007/s00455-014-9528-7
https://www.ncbi.nlm.nih.gov/pubmed/24842336
https://doi.org/10.1007/s00405-010-1296-x
https://www.ncbi.nlm.nih.gov/pubmed/20532904
https://doi.org/10.1016/j.jvoice.2009.05.006
https://www.ncbi.nlm.nih.gov/pubmed/20083383
https://doi.org/10.1016/j.clnu.2021.05.001
https://www.ncbi.nlm.nih.gov/pubmed/34049748
https://pubmed.ncbi.nlm.nih.gov/32875391/

This Page Intentionally Left Blank



