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SUMMARY 
Objective: The study aims to determine subjective audio-vestibular symptoms with questionnaires and olfactory and gustatory 

dysfunction with visual analog scales among the inpatient and outpatient COVID-19 patients in accordance with their receiving the diagnosis 
period, and to compare the results. 

Materials and Methods: This two-centered study consist of 150 COVID-19 patients. The patients are categorized into three groups in 
accordance with their receiving the diagnosis period (14-30 days, 31-90 days, and 91-270 days) and each group consists of two sub-groups in 
terms of the setting of treatment (inpatient and outpatient). The following questionnaires and scales have been administered to the study 
group: Tinnitus Handicap Inventory (THI), Amsterdam Inventory for Auditory Disability and Handicap (AIADH), Vestibular Disorders 
Activities of Daily Living Scale (VADL), Visual Analogue Scale (VAS) - dizziness severity degree, Visual Analogue Scale (VAS) - smell 
and taste loss severity degree. 

Results: The Visual Analogue Scale (VAS) - dizziness severity degree appeared to be significantly higher in the groups with receiving 
the diagnosis period 14-30 days and 31-90 days in comparison to the group with the receiving the diagnosis period 91-270 days. Further, in 
both two groups, VADL scores of the inpatient patients appeared to be significantly higher in comparison to outpatients" scores of the above-
mentioned questionnaire. The total amount of patients who regained their smell and taste senses in the group with receiving the diagnosis 
period of 14-30 days is significantly lower in comparison to the other two groups. There is no statistically significant difference determined 
between groups in terms of the other questionnaires and scales. 

Conclusion: As the severity of the infection increases in the first months after the diagnosis of COVID-19, COVID-19 has harmful 
effects, especially on balance and olfactory and gustatory functions, but recovery in these symptoms of patients is observed in the following 
period. 
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COVİD-19 HASTALARINDA KOKU VE TAT BOZUKLUĞU VE ODYO-VESTİBÜLER SEMPTOMLAR 
ÖZET 
Amaç: Bu çalışmanın amacı, hastanede yatarak veya evde tedavi alan COVID-19 hastalarının tanı alma süresine göre; subjektif olarak 

odyo-vestibüler semptomlarının Türkçe geçerliği ve güvenirliği yapılmış ölçeklerle ve koku-tat disfonksiyonunun vizüel analog skala ile 
subjektif olarak belirlenmesi ve sonuçlarının karşılaştırılmasıdır. 

Gereç ve Yöntem: İki merkezli gerçekleştirilen bu çalışmada, 150 COVID-19 hastası dahil edilmiştir. Hastalar tanı alma süresine (14-30 
gün, 31-90 gün ve 91-270 gün) göre üç gruba ve her grup tedavi görme yerine (ev ya da hastane) göre iki alt gruba ayrılmıştır. Tüm 
katılımcılara Tinnitus Engel Ölçeği (TEÖ), Amsterdam İşitsel Yetersizlik ve Engellilik Anketi (AİYEA), Vestibüler Bozukluklarda Günlük 
Yaşam Aktiviteleri Ölçeği (VGYA), Vizüel Analog Skala (VAS)-sersemlik/vertigo şiddeti, VAS-Koku ve tat kaybı şiddeti uygulanmıştır. 

Bulgular: 14-30 gün önce ve 31-90 gün önce COVID-19 tanısı alan grupların VAS-sersemlik şiddeti, 91-270 gün önce tanı alan gruba 
göre anlamlı düzeyde daha yüksek bulunmuştur. Ayrıca, bu iki grupta hastanede yatarak tedavi görenlerin VGYA ölçek skorları, evde tedavi 
görenlerin skorundan anlamlı düzeyde daha düşük elde edilmiştir. 14-30 gün önce tanı alan grupta koku ve tat alma hissi geri gelenlerin 
sayısı, diğer iki gruptakilerin sayısına göre anlamlı düzeyde daha düşüktür. Diğer ölçek skorları açısından gruplar arasında anlamlı bir 
farklılık saptanmamıştır. 

Sonuç: COVID-19 tanısı konulduktan sonraki ilk aylarda enfeksiyonun şiddeti arttıkça, özellikle denge ve koku-tat fonksiyonları 
üzerinde COVID-19'un zararlı etkileri olmakla birlikte, ilerleyen dönemde hastaların bu semptomlarında düzelme gözlenmektedir. 
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INTRODUCTION 
The Novel Coronavirus Disease 

(COVID-19) pandemic started in December 
2019 in the city of Wuhan, province of Hubei, 
People's Republic of China. The virus is a highly 
contagious zoonosis produced by the beta 
coronavirus (SARS-CoV-2), which is defined to 
have the transmission ability of human-to-human 
through the respiratory route. Within a few 
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weeks, the disease caused by the virus had 
spread to Asian countries, Europe, America, and 
finally the whole world, demonstrating a rapid 
and asymptomatic but highly contagious 
prodrome1. Symptoms and tissue tropism of 
Coronavirus infection range across different host 
species. Coronavirus infections in terms of 
humans as the host species might be 
asymptomatic or accompanied by fever, cough, 
shortness of breath, and gastrointestinal 
irritation. In certain cases, especially in the group 
of elderly and immunocompromised individuals, 
Coronavirus infections can cause severe 
pneumonia and subsequent death of the patient2. 
The audio-vestibular symptoms associated with 
COVID-19 are determined as smell and taste 
loss, hearing loss, tinnitus, dizziness, and 
vertigo3. 

An experimental study conducted on the 
SARS-CoV demonstrated a transneural 
penetration from the olfactory bulb4. Korkmaz et 
al. evaluated the otolaryngology symptoms of in-
patient COVID-19 patients and revealed that 
there were symptoms associated with taste and 
smell senses. Further, Korkmaz et al. reported 
the hypogeusia (decrease in taste sense) in 
41.3%, hyposmia/anosmia (decrease in smell 
sense) in 37.9%, dizziness in 31.8%, tinnitus in 
11.2%, hearing loss in 5.2%, and vertigo in 6.1% 
in the study group of the total number of 116 
COVID-19 patients5. İnan et al. found that 37% 
of COVID-19 patients had anosmia and 29% had 
hyposmia6. 

Within the systematic review study 
conducted by Almufarrij and Munro, it was 
emphasized that there are few cross-sectional 
and case studies regarding the effect of COVID-
19 on the audio-vestibular system3. The studies 
suggest that evaluation was made subjectively 
utilizing the medical records of the patients or 
self-reported scales. In their systematic review 
study, solely four of the studies utilized an 
audiological test battery and a study utilized a 
validated hearing-specific quality of life scale7-10. 
In the literature, Tan et al. evaluated COVID-19 
patients" audio-vestibular symptoms with 
objective test batteries and found that COVID-19 
patients had pathological VNG head shake 
values, higher threshold results in pure tone 
audiometry results, lower gain in vHIT and 
asymmetric findings in oVEMP and cVEMP 

tests compared to control group11. Gedik et al. 
found that COVID-19 patients" interpeak 
latencies of waves III-V in ABR test were 
significantly more different and their TEAOEs 
were bilaterally lower at 4 kHz than control 
group12. 

In addition, studies in the literature 
generally evaluated otological and audiological 
symptoms of patients in the first three months 
after the diagnosis5,11,13-19. These studies 
compare the severity of the disease (from mild to 
serious and critical level). A limited number of 
studies compare the symptoms of patients in the 
acute phase of COVID-19 and progressing 
symptoms of 6-7 months20-22. Conversely, few 
studies compare the symptoms of COVID-19 in 
patients with regard to in-patient and out-patient 
treatments17,23. 

Within this context, the aims of this study 
are to determine subjective audio-vestibular 
symptoms and olfactory and gustatory 
dysfunction with questionnaires and visual 
analog scales among the inpatient and outpatient 
COVID-19 patients in accordance with their 
receiving the diagnosis period (14-30, 31-90 and 
91-270 days), and to compare the results with 
questionnaires and scales. 

MATERIAL and METHODS 
This cross-sectional and two-centered 

study was carried out between February 25, 
2021, and June 01, 2021, in the ENT clinic and 
physical therapy and rehabilitation clinic which 
was converted into a COVID-19 clinic. The 
study has the approval of the Ministry of Health 
(2021-01-24T19_51_36) and the approval of the 
clinical ethics committee of Kayseri City 
Hospital (12.02.2021/47). The data of the study 
group who have been diagnosed with COVID-19 
was obtained from the data recording system of 
two clinics and the study group was informed 
regarding the study via phone. The study group 
was selected with the sampling method based on 
volunteerism which is one of the non-probability 
sampling methods. Face-to-face questionnaires 
were utilized in the study and the study group 
was invited to the clinics by the researchers to 
provide data for scales. The study group granted 
written consent with an informed consent form. 
The study group consists of 150 adult 
participants (92 women and 58 men) from two 
above-mentioned clinics. The sample of this 
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study was determined by power analysis using 
the G*power 3.1 program. 

Participants who have a positive PCR test 
via nasopharyngeal and oropharyngeal swabs 
and are diagnosed with COVID-19 once; have 
no hearing, balance, tinnitus, and smell and taste 
loss issues before being diagnosed with COVID-
19 and have no chronic disease; have not been 
treated for COVID-19 in the intensive care unit; 
do not use any medical drugs regularly; do not 
have any ear-nose-throat operations in the past 
and who are between the ages of 18-45 constitute 
the study group. 

The participants of the study group have 
been categorized into three sub-sections in terms 
of receiving the diagnosis period as follows: 14-
30 days, 31-90 days, and 91-270 days. Further, 
each section has been categorized into two 
sections in terms of treatment setting as follows: 
inpatient or outpatient. Whilst the patients who 
were receiving the treatment outpatient 
experienced COVID-19 symptoms as in a mild 
state, the patients who were receiving the 
treatment inpatient experienced COVID-19 
symptoms as in a serious state. In terms of 
determining the severity degree of the 
symptoms, the study refers to and utilizes 
"National Interim Guidance and World Health 
Organization (WHO) Interim Clinical 
Management Guidance"24,25. 

The following scales and questionnaires 
were administered to the study group: 
Demographic Information Form (including age, 
gender, date of The diagnosis of COVID-19, 
Setting of Treatment [At-home (outpatient) or 
At-hospital (inpatient)], COVID-19 Symptoms), 
Tinnitus Handicap Inventory (THI), Amsterdam 
Inventory for Auditory Disability and Handicap 
(AIADH), Vestibular Disorders Activities of 
Daily Living Scale (VADL), Visual Analogue 
Scale (VAS) - dizziness severity degree, Visual 
Analogue Scale (VAS) - smell and taste loss 
severity degree. 

Tinnitus Handicap Inventory (THI) 
Tinnitus handicap inventory (THI) refers 

to a questionnaire that consists of 25 questions. 
Aksoy et al. translated the mentioned 
questionnaire into Turkish in 2006 and 
conducted its Turkish validity and reliability26. 

Amsterdam Inventory for Auditory 
Disability and Handicap (AIADH) 

Kramer et al. who evaluated the 
individuals" level of auditory disability and the 
perception of disability related to it developed 
this scale in 199527. Mujdeci et al. conducted the 
scale's Turkish validity and reliability28. 

Vestibular Disorders Activities of Daily 
Living Scale (VADL) 

The Vestibular Disorders Activities of 
Daily Living Scale aims to evaluate the effect of 
vestibular symptoms experienced by patients on 
activities on daily basis. Cicek Cinar et al. 
conducted the scale's Turkish validity and 
reliability29. 

Visual Analogue Scale (VAS) - 
Dizziness Severity Degree 

The participants rate the severity of 
dizziness between 0 (no dizziness) and 10 (very 
severe dizziness). 

Visual Analogue Scale (VAS) - Smell 
and Taste Loss Severity Degree 

The scale requests participants to rate the 
severity of smell and taste loss between 0 (very 
severe loss of smell and taste) and 10 (normal 
sense of smell and taste). The scale also consists 
of the part where participants are requested to 
state for how many days the symptoms of loss of 
smell and/or taste had lasted. 

Statistical Analysis 
The analysis of the data of the research 

was executed with the SPSS (Statistical Program 
in Social Sciences) 25 Program. The study data's 
convenience to the normal distribution was 
affirmed with the Kolmogorov Smirnov Test. 
The statistically significance level (p) for 
comparison tests is appointed as 0.05. 

Variance homogeneity has been checked 
with the Levene Test. Two-groups pairs" 
comparison phase was conducted with Two 
Independent Samples T Test and multiple-groups 
comparison phase were conducted with ANOVA 
test. The study utilizes Tukey's multiple 
comparison (post-hoc) test to determine the 
groups with a difference which appears to be a 
result demonstrated by the ANOVA test. 

The study performs χ2 analysis by 
creating crosstabs for categorical data. 

RESULTS 
Demographic Information 
The variance of the study group's 150 

participants information regarding their sex and 
setting of treatment (outpatient or inpatient) to 
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their receiving the diagnosis period of COVID-
19 (14-30 days, 31-90 days, 91-270 days) are 
calculated as in percentages and numeric data 
and the results are given in Table 1. 

The average age of the participants of the 
study is identified as 33.62 ± 7.83, and there was 
no statistically significant difference between the 
groups. 

Whilst the number of participants who 
received their treatment inpatient was 72 (48%), 
the number of participants who received their 
treatment outpatient was 78 (52%). According to 
the data, the average staying at hospital period of 
the participants of the study appears to be 4.76 ± 
3.36 days. 

Figure 1 demonstrates the percentage 
distribution and the total number of audio-
vestibular, smell and taste loss, and other ENT 
symptoms of all participants related to COVID-
19. The most common symptoms are determined 
as loss of smell (58.1%), loss of taste (55.4%), 
and dizziness (27.7%). 

Comparison of Test Results of Study 
Groups 

A statistically significant difference is not 
observed between the groups constituted in 
accordance with the receiving the diagnosis 
period of the study's participants (14-30 days, 
31-90 days, 91 days and above) in terms of THI, 
VADL, AIADH, (VAS) - Smell Loss Severity 
Degree, (VAS) - Taste Loss Severity Degree 
(p>0,05). 

A statistically significant difference is 
observed between the groups' VAS - Dizziness 
Severity Degree scores (p<0.05). Since there was 
no homogeneity of variance (p>0.05) when the 
testing phase was being conducted to determine 
whether there was a difference between the 
groups, Tamhane T2 post-hoc test was used. The 
Test results are given in the table 2. 

In terms of the VAS - Dizziness Severity 
Degree Scale variable, the current VAS - 
Dizziness Severity Degree Scale scores (0.08 ± 
0.45, respectively) of the groups with receiving 
the diagnosis of COVID-19 period of 14-30 days 
ago and 31-90 days ago are identified as to be 
statistically significantly higher in comparison to 
the group with receiving the diagnosis period of 
91-270 days ago (p<0.05, Table 2). 

In order to realize whether there is a 
difference between the groups in terms of 

recovery time of the taste and smell senses of the 
participants in the three groups, a crosstab is 
created and the χ2 test statistic was calculated. 
The results are given in Table 3. 

A statistically significant difference is 
observed between the regaining of taste and 
smell senses and the duration of receiving the 
diagnosis of COVID-19 period in the groups 
(14-30 days, 31-90 days, 91-270 days) (p<0.05, 
Table 3). In the group with receiving the 
diagnosis of 14-30 days period, the number of 
those who regained their smell and taste senses 
appears to be significantly lower than the 
number of those in the other two groups 
(p<0.05). 

Study groups have regained their smell 
sense completely in the following periods: 19 
patients in the group with receiving the diagnosis 
period of 14-30 days regained their smell sense 
in 14,21 ± 9,32 days, 31 patients in the group 
with receiving the diagnosis period of 31-90 
days regained their smell sense in 14,65 ± 13,8 
days and 32 patients in the group of receiving the 
diagnosis period of 91-270 days regained their 
smell sense in 24,72 ± 23,89 days. 

Twenty patients in the group with 
receiving the diagnosis period of 14-30 days, 32 
patients in the group with receiving the diagnosis 
period of 31-90 days, and 29 patients in the 
group with receiving the diagnosis period of 91-
270 days regained their taste sense completely. 

Comparison of the Effect of the Setting 
of Treatment Variable on the Test Results 
Among the Groups 

In the group of receiving the diagnosis 
period of 14-30 days, a statistically significant 
difference is not observed in terms of the scores 
of THI, VADL-Total, VADL-Functional, VADL-
Instrumental, AIADH, VAS - Dizziness Severity 
Degree, VAS-Smell Severity Degree, VAS -Taste 
Severity Degree between inpatient and outpatient 
participants (p>0,05). However, in this group, 
the VADL-Ambulation score of the at-hospital 
participants appears to be statistically 
significantly higher than the scores of those who 
received the treatment outpatient (p<0.05). 

In the group with receiving the diagnosis 
period of 31-90 days, a statistically significant 
difference is not observed in terms of the scores 
of THI, VADL-Total, VADL-Functional, VADL-
Instrumental, AIADH, VAS - Dizziness Severity 
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Degree, VAS - Smell Severity Degree, VAS -
Taste Severity Degree between inpatient and 
outpatient participants (p>0,05). However, in this 
group, the VADL-Ambulation score of the 
inpatient participants appears to be statistically 
significantly higher than the scores of those 
treated outpatient (p>0.05). In addition, VADL-
total, VADL-functional, and VADL-ambulation 
scores of the inpatient patients statistically 
appear to be at a statistically significantly higher 
level in comparison to the same scores of the 
outpatient patients (p<0,05). 

In the group with receiving the diagnosis 
period of 91-270 days, a statistically significant 

difference is not observed in terms of the scores 
of THI, VADL-Total, VADL-Functional, VADL-
Instrumental, AIADH, VAS - Dizziness Severity 
Degree, VAS - Smell Severity Degree, VAS - 
Taste Severity Degree, VADL-total, VADL-
functional, and VADL-ambulation score between 
inpatient and outpatient participants (p>0,05). 

There is no observed statistically 
significant difference in the groups of different 
receiving the diagnosis periods between the 
variable of the setting of treatment (outpatient 
and inpatient) and the regaining of taste and 
smell senses (p>0.05). 

 
 
 

Table 1. The variance of Demographic Variables by Groups 

14-30 days 31-90 days 91 days or more 
 Group 

n % n % n % 

Female 34 68,0 30 60,0 28 56,0 
Gender 

Male 16 32,0 20 40,0 22 44,0 

Outpatient 24 48,0 27 54,0 27 54,0 
Treatment 

Inpatient 26 52,0 23 46,0 23 46,0 

Total 50 33,3 50 33,3 50 33,3 

n; number, %; percent 

 
 
Table 2. Paired Comparisons for the Variable with Statistically Significant Difference 

95% Confidence 

Interval 
 1. Group 2. Group 

Mean 

Difference  

 sig.      

(p Value) Lower 

Bound 

Upper 

Bound 

14-30 days -0,320 0,007 -0,735 0,095 VAS – Dizziness 

Severity Degree  

91 days or 

more 31-90 days -0,002 0,003 -0,197 0,194 
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Table 3. Comparison of Groups in Terms of Recovery Time of the Taste and Smell Senses 

Groups 

n / % 14-30 

day 

31-90 

day 

91 days or 

more 

Total 
 Groups 

% 2,0 0,0 0,0 0,7 

Test 

Value 

 sig.  

(p 

Value) 

n 20a 32b 29a, b 81 
yes 

% 40,0 64,0 58,0 54,0 

n 5a 0a 1a 6 
no 

% 10,0 0,0 2,0 4,0 

n 25a 18a 20a 63 

Have you 

regained 

the taste 

sense? 
never 

experienced the 

loss 
% 50,0 36,0 40,0 42,0 

0,193 0,025 

n 19a 31b 32b 82 
yes 

% 38,0 62,0 64,0 54,7 

n 5a 3a 0a 8 
no 

% 10,0 6,0 0,0 5,3 

n 26a 16a 18a 60 

Have you 

regained 

the smell 

sense? 
never 

experienced the 

loss 
% 52,0 32,0 36,0 40,0 

0,195 0,023 

n; frequency, %; percent, Different letters in the rows show a statistically significant difference between 

groups, Test Value; χ2 test value 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1: The percentage distribution and the total number of audio-vestibular, smell and taste loss, and other 

ENT symptoms of all participants related to COVID-19. 
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DISCUSSION 

The virus enters the body and stays in 
oropharyngeal and nasopharyngeal mucosa, 
symptoms related to the ear, nose, and throat are 
common in COVID-1914. The study revealed 
that the most common symptoms related to 
COVID-19 in the participants of the study group 
are loss of smell (58.1%) and loss of taste 
(55.4%). In a similar study which included 180 
COVID-19 patients conducted by Savtale et al., 
it is reported that 100 patients experienced the 
smell loss (55.5%) and 106 patients experienced 
the taste loss (58.88%)30. In a systematic review 
study consists of 24 studies including 8438 
COVID-19 patients" data, 41.0% of olfactory 
dysfunction rate and 38.2% of taste dysfunction 
rate were observed. In accordance with this 
study, it was highly emphasized that a high 
prevalence of olfactory and gustatory 
dysfunction among COVID-19 patients is 
present31. The angiotensin-converting enzyme 2 
receptor, utilized by SARS-CoV-2 to bind, 
diffuse, and enter cells is widely exposed in 
epithelial cells of the oral cavity mucosa. 
Therefore, they stated that these findings might 
be the bioinformatic evidence to explain the 
potential infection routes of the underlying taste 
and smell disorders in SARS-CoV-2 infection 
and highly associated with accompanying 
symptoms32. In our study, most of the 
participants regained their sense of taste and 
smell in first 30 days. No significant difference 
was observed between the VAS scores of the 
groups in accordance with the duration of 
receiving the diagnosis period of COVID-19 (14-
30 days, 31-90 days, 91-270 days) in terms of 
the smell and taste loss severity degree. Further, 
there was no statistically significant difference 
between the groups in terms of the setting of 
treatment (inpatient or outpatient). Nonetheless, 
when two groups are compared, the number of 
those who regained their smell and taste senses 
was observed to be statistically significantly 
lower in the group with the receiving the 
diagnosis period of 14-30 days. On the other 
hand, D'ascanio et al. found that outpatients 
reported loss of smell more than inpatients33. 
They obtained that all patients recovered by 30 
days. In the study of Salepci et al., they revealed 

that the smell and taste loss was still present in 6 
patients out of 223 patients at the end of one 
month14. Since the study of Salepci et al. is a 
study investigating short-term COVID-19 ENT 
symptoms, authors emphasize that there is no 
possible and certain way to assure how long the 
symptoms will last or whether they will be 
permanent. Our study comprises the period of 
270 days after receiving the diagnosis of 
COVID-19. There is only one participant who 
did not regain taste sense in the group with the 
receiving the diagnosis period of 91-270 days 
and every participant regained smell sense. 
Moreover, each participant regained smell and 
taste senses completely at the end of one month. 
Stavem et al. reported that among 451 patients, 
only 12% of patients experienced smell loss and 
10% of patients cannot regain their taste sense 
1.5-6 months after receiving the diagnosis of 
COVID-1920. Consequently, Stavem et al. 
considered and claimed that recovery in 
symptoms primarily occurs in the first few 
weeks after the acute phase of the disease. In the 
light of the results and findings retrieved from 
our study and the literature, it is revealed that the 
smell and taste loss can be recovered in a short 
time and regained almost completely, including 
patients who experienced COVID-19 in a highly 
early period and received their treatment at-
hospital with critical symptoms. 

Our study reveals that the third most 
common symptom related to COVID-19 
experienced by the participants of study groups 
is dizziness (27.7%). Groups with receiving the 
diagnosis of COVID-19 period of 14-30 and 31-
90 days experienced statistically significantly 
higher dizziness symptoms labeled in VAS 
dizziness severity degree than the group with 
receiving the diagnosis period of 91-270 days. In 
terms of the VADL scale scores, validated and 
reliable in the Turkish Medical Framework, there 
is no statistically significant difference between 
the groups. Nevertheless, in the VADL 
subscales, which evaluate functional and 
ambulation skills and are especially related to 
activities requiring walking or position change of 
body, inpatient patients of these two groups had 
a statistically significantly higher score than 
outpatient patients. The scores of those receiving 
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the diagnosis period of at least 91 days ago did 
not differ in line with whether they were 
inpatient or outpatient patients. In our study, 
inpatient participants experienced serious 
symptoms of COVID-19. The data demonstrates 
that especially in the first 90 days after receiving 
the diagnosis of COVID-19, serious COVID-19 
symptoms can affect the vestibular systems of 
the patients in the acute and sub-acute period, 
and these patients might recover after three 
months. Tan et al. emphasized that due to 
extensive hypercoagulation, SARS-CoV-2 may 
cause direct neurological or inner ear 
involvement11. Within the study of Goërtz et al., 
they revealed that there is no statistically 
significant difference was observed between the 
dizziness in patients who were receiving their 
treatment at-hospital and those who were 
receiving their treatment at-home during the 
infection. In addition, the prevalence of dizziness 
syndrome decreased from 52% to 27% in an 
average follow-up period of 79 days17. 

Viola et al. reported that in the first 30-60 
days after receiving the diagnosis of COVID-19, 
18.4% of the patients experienced dizziness and 
23.2% of them experienced tinnitus18. In our 
study, the prevalence of patients who 
experienced tinnitus was 7.4%, and the 
prevalence of the patients who experienced 
hearing loss was 2.7%. AIADH and THI results 
of the study did not differ between groups. In 
another study related to the subject, 50 patients 
who were tested negative in SARS-COV-2 RT-
PCR and administered the Hearing Handicap 
Inventory for Adults (HHIA) test after 15 days of 
PCR test, the results demonstrate that hearing 
loss worsened in 9 (18%) of total 50 patients. 
According to the THI result, it was reported that 
five (10%) of the total 50 patients experienced 
mild tinnitus. It was revealed that that the 
average score measured by THI in these patients 
demonstrated little or no perceived activity 
limitations or participation restrictions10. In 
another study, as the results of the pure tone 
audiometry test and transient otoacoustic 
emission test of the asymptomatic COVID-19 
patients" group, significantly worse hearing 
thresholds and lower amplitude instantaneous 
evoked otoacoustic emission were obtained at 
high frequencies8. Gedik et al. also found similar 

objective test results12. Our study and the results 
retrieved from these studies demonstrate that 
COVID-19 infection, regardless of symptoms" 
severity and duration, may have detrimental 
effects on cochlear cell functions from early 
diagnosis and recovery therein is also present in 
long term. 

It has been suggested that different 
coronavirus types, including SARS-COV-2, 
might enter the body through peripheral nerves 
using intranasal grafting or trans-synaptic 
pathways, thereby infecting both neurons and 
neuroglia. Therefore, the mechanisms of damage 
to the peripheral auditory system cause direct 
viral damage to the corti organ, the stria 
vascularis, or spiral ganglion. It includes damage 
mediated by the patient's immune system against 
virally expressed proteins (Cytomegalovirus) and 
immunodeficiency leading to secondary bacterial 
infection in the ear34. Further, it is revealed that 
SARS-CoV-2 may cause vascular damage, 
which is caused by vasculitis or vasculopathy. It 
is claimed that hearing alterations and balance 
disorders may develop as a result of vascular 
damage, since inner ear structures may be 
particularly susceptible to ischemia due to 
terminal vasculature characteristics and high 
energy requirement18. These assumptions 
suggest that COVID-19 infection might have a 
relation with audio-vestibular findings in the 
literature. Nonetheless, in the systematic review 
article of Salari et al., they stated that the 
prevalence of stress, anxiety, and depression in 
the population was high during the pandemic 
period35. Therefore, as the authors, we consider 
that emotional distress such as anxiety and 
depression might be a factor that can increase 
tinnitus and dizziness. 

Our study compares the audio-vestibular 
and smell and taste loss symptoms related to the 
diagnosis of COVID-19 with the validated and 
reliable subjective scales in accordance with the 
acute, sub-acute, and long-term and at-hospital 
or at-home treatment status. Further, in contrast 
to many studies in the field, patients with these 
symptoms prior to COVID-19 infection were 
excluded from the study, considering that this 
could demonstrate much clearly the impact of 
COVID-19 on audio-vestibular system 
symptoms and olfactory and gustatory 
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dysfunction. In order to exclude the possibility of 
presbycusis and old age-related central vertigo, 
the age range of the study was limited to 18-45 
years. Nevertheless, our study includes certain 
limitations such as objective measurement 
methods for the evaluation of smell-taste 
function, hearing and vestibular system were not 
utilized. In addition, since the psychological 
factors of the patients were not evaluated, the 
impact of these factors on the findings is 
unknown. For the studies that will be conducted 
in future, it is considered that including more 
patients, utilizing objective test methods as well 
as subjective test methods in evaluation, and 
investigating the impact of psychological factors 
shall contribute to the literature highly. 
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