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Abstract
Objective  It is known that the COVID-19 disease, which has affected the whole world, causes symptoms, such as cough, 
fever, shortness of breath, muscle pain, fatigue, diarrhea, headache and sore throat, in addition to various clinical findings, 
such as loss of smell and taste. In this study, we aimed to reveal the loss of sense of taste and smell in COVID-19 patients 
and to investigate whether these sensory losses are permanent in the healing process of the disease.
Method  This prospective study included 94 COVID-19 patients. Smell and taste tests were applied to all patients. Ten days 
after the first test, a second test was applied to the patients with an impaired sense of smell to compare the results.
Results  Of the 94 patients, 55.3% were male, and the mean age was 53 ± 19.6 (21–90) years. There were 67 patients with 
smell and taste impairment, of whom 34 (50.7%) had smell impairment only, 3 (4.4%) had taste impairment only, and 30 
(44.7%) had both smell and taste impairment. It was found that the smell scores of 55 patients with smell and taste impair-
ment in the first evaluation were significantly higher at the second measurement; and their tasting period was significantly 
shortened compared to the first measurement (p˂0.001).
Conclusion  COVID-19 patients may present to medical centers with a broad variety signs and symptoms. This study shows 
that impairment in the senses of smell and taste is common in this disease and strongly associated with COVID-19 infection. 
However, smell and taste impairment is mostly temporary and improves during the recovery period.
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Introduction

The coronavirus disease 2019 (COVID-19) emerged in 
Wuhan city of China in December 2019 and rapidly spread 
as an atypical pneumonia pandemic with unknown causes 

throughout the country within one month. On January 8, 
2020, the Chinese Center for Disease Control and Prevention 
identified the causative pathogen of this disease as 2019-
nCoV [1]; however, later, this virus was officially named 
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as severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) by the International Committee on Taxonomy of 
Viruses Coronavirus Study Group [2]. With the identifica-
tion of the disease, infections have rapidly increased within 
a short period of time, and the disease exceeded regional 
limits, spreading globally. On January 30, 2020, the World 
Health Organization (WHO) announced this pneumonia as 
an epidemic threatening international public health, and 
declared it as a pandemic on March 11. Thus, the world has 
faced the greatest pandemic of the recent history, with a 
coronavirus being the cause of a pandemic for the first time 
in recorded history [3].

Coronaviruses (CoV) are enveloped single-chain RNA 
viruses from the Coronaviridae family and have very rapid 
mutation and recombination abilities [4].The virus can 
cause a disease when it spreads from animals to humans 
while person-to-person transmission occurs by contact 
or the spread of droplets through sneezing/coughing [5]. 
The incubation period of COVID-19 ranges between 2 and 
14 days (average 7 days) after the infection. The disease 
can be symptomatic or manifest as asymptomatic or mild 
respiratory tract infection. The disease can also manifest 
with a broad range of symptoms, such as muscle pain, 
fatigue, diarrhea, pneumonia, and severe acute respiratory 
tract infection [6, 7]. In our clinical observations, some 
patients have complaints of taste and smell impairment in 
addition to these symptoms of the disease. In a study by 
Hjelmesæth and Skaare, it was reported that the patients 
experienced loss of smell and taste as the only symptom 
of SARS-CoV-2 infection [8]. Hendrik Streeck, a German 
virology professor, stated that at least two-thirds of all 
infected patients experienced loss of smell and taste [9]. 
Similarly, American otolaryngologists suggest that anos-
mia, hyposmia, and loss of taste must be included in the 
list of symptoms that will lead to COVID-19 suspicion in 
the lack of other explanatory conditions, and testing and 
isolation must be considered [10]. WHO also added loss 
of smell and taste to COVID-19 disease symptoms on May 
4, 2020 [11]

The COVID-19 pandemic, affecting the entire world, has 
caused the deaths of many people during a relatively short, 
in addition to having negative social, economic and political 
outcomes. A certain treatment has not yet been defined for 
COVID-19 pandemic. It is necessary to carry out intensive 
studies on this disease in Turkey, as in the whole world. In 
our study, we investigated the disturbances in the sense of 
taste and smell in COVID-19 patients at first presentation. 
Then, we performed a second test after 10 ± 2 days in cases 
with persistent taste and smell disorders. Thus, we aimed to 
present the changes in the taste and smell senses of COVID-
19 patients over time.

Materials and methods

This study was prospectively carried out in the ear-nose-
throat department of Erzincan Binali Yıldırım University 
Faculty of Medicine. This center has been designated by 
the Turkish government as a pandemic hospital to treat 
COVID-19 patients. The study included in-patients who 
were positive for COVID-19 according to the polymerase 
chain reaction (PCR) test between May 1 and June 20, 2020. 
The study was carried out in accordance with the principles 
of Declaration of Helsinki. Ethical approval was obtained 
from the Clinical Research Ethics Committee of Erzincan 
University (decision no. 05/22), as well as approval from 
the Turkish Ministry of Health (scientific research no. 
2020-04-29T15_22_34).

Ninety-four COVID-19 patients were included in the 
study. Smell and taste tests were applied to all patients at 
first presentation. Ten days later, a second test was applied 
to the patients with impaired senses of smell to compare the 
results. Our study did not include patients who were taken 
into intensive care and intubated or those with a history of 
cerebral events.

Smell test

The psychophysical test of smell function was performed 
using Sniffin’ Sticks test with commercially available felt-
tip pens (Sniffin ‘Sticks, Burghart GmbH, Wedel, Germany) 
[12, 13]. For smell presentation, the cap of the pen was 
removed by the experimenter for approximately 3 s, and the 
tip of the pen was placed approximately 1–2 cm in front of 
the patient’s nostrils. Smell definition was evaluated using 
16 common smells. The participants were asked to choose 
from a list of four possible definitive terms for each smell. 
Each smell compound was presented by the experimenter, 
and a pause of at least 30 s was provided to prevent desen-
sitization to smell. The participants were free to sample 
the smells for durations required to make a decision. Test 
result was recorded as the total score of accurately identified 
smells [12, 13].

Taste test

This test included the description of four solutions in water 
representing different types of taste. Four taste variables 
were prepared as follows: 50% sucrose for sweet taste, 0.9% 
saline solution for salty taste, 4.2% vinegar solution for sour 
taste, and 20% coffee solution (sugar free) for bitter taste 
[14]. The study was conducted during morning hours (9 
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a.m.–11 a.m.) to eliminate bias in the results due to circadian 
variation, and the participants were asked to avoid eating 
and drinking 1 h before the appointment. After rinsing their 
mouths with distilled water, the participants were given a 
chronometer to hold in their right hands to record the taste 
definition duration. Four essential flavors; i.e., sweet, salty, 
sour and bitter aqueous solutions were provided on paper 
strips at equal dimension and shape. The taste strips were 
placed on the front two-third of the tongue dorsum. After 
placing the strips, the taste recognition period (in seconds) 
measured by the participants was recorded for each flavor. 
The participants were asked to rinse their mouths thoroughly 
between the tests of each sample [14].

Statistical analysis

IBM SPSS v. 21.0 for Windows was used for the statistical 
analysis of the data. The Kolmogorov–Smirnov normal-
ity test was used to examine whether variables were dis-
tributed normally. Since the measurement results obtained 
did not indicate a normal distribution, the non-parametric 
Mann–Whitney U test and Wilcoxon test was used. Num-
bers (percentages) and median (Q1; Q3) values were used 
to summarize the data. p < 0.05 was accepted as statistically 
significant.

Results

Of the 94 COVID-19 patients included in the study, 55.3% 
(n = 52) were male and 44.7% (n = 42) were female, with 
the mean age being determined as 53 ± 19.6 (21–90) years. 
The smell and taste test results are given in Table 1, and 
accordingly smell and taste impairment was present in 67 
(71.2%) patients, of whom 34 (50.7%) had a smell disorder 
only, 3 (4.4%) had a taste disorder only, and 30 (44.7%) 

had both smell and taste disorders. Thirty-four (50.7%) 
of the patients with smell and taste disorders were male 
and 33 were female (49.3%), and their mean age was 
55.7 ± 19.8 (21–90) years. There was no significant dif-
ference in the taste and smell scores by gender (p > 0.05) 
(Table 2).

Sixty-seven patients with smell and taste impairment 
were included in the second evaluation 10 ± 2 days after 
the first test. At this stage, the taste and smell tests were 
applied to a total of 55 patients since four patients had 
died. Five patients were in intensive care and three patients 
could not be contacted.

The smell and taste test results for the second evalu-
ation are given in Table 3. It was found that the smell 
scores of the patients with smell and taste impairment in 
the first evaluation were significantly increased at the sec-
ond measurement and their tasting period was significantly 
shortened compared to the first taste test (p < 0.001). As a 
result of these measurements. It was determined that the 
smelling complaint persisted in only 3 (5.4%) patients.

Table 1   Smell and taste test results at the first evaluation

IQR Inter-Quartile range
* As the distribution of the group is not normal, Wilcoxon Test was 
used to analyze the data and the mean value (7) is used instead of the 
average

Study group n = 94 Patients with smell and 
taste problems n = 67

Median (IQR) Median (IQR)

Smell 7* 6.0–9.0 7* 6.0–8.0
Taste
 Sweet 12.7 4.9–18.7 14 6.0–19.2
 Salty 14.2 5.4–17.3 14.2 6.5–17.8
 Sour 14.5 6.0–18.3 15.4 6.1–19.6
 Bitter 12.3 4.6–17.6 12.7 5.0–17.9

Table 2   Smell and taste scores of the patients according to gender

IQR:Inter-Quartile Range
*As the distribution of the group is not normal, Wilcoxon Test was 
used to analyze the data and the mean value (7) is used instead of the 
average

Male Female p

Median (IQR) Median (IQR)

Smell 7 6.0–9.0 7 6.0–9.0 0.19
Taste
 Sweet 13.8 6.4–18.6 12.2 4.4–19.3 0.61
 Salty 13.4 6.5–16.7 13.4 3.7–17.6 0.98
 Sour 13.8 5.3–17.3 15.5 6.0–21.5 0.18
 Bitter 12.3 4.2–17.9 12.3 5.0–16.6 0.81

Table 3   Results of the first and second tests of the patients presenting 
with smell and taste impairment

IQR: Inter-Quartile Range
*As the distribution of the group is not normal, Wilcoxon Test was 
used to analyze the data and the mean value (7) is used instead of the 
average

First evaluation Second evaluation p

Median (IQR) Median (IQR)

Smell 7* 5.2–8.0 8 7.0–9.0 ˂0.001
Taste
 Sweet 13.7 4.7–19.5 5.5 3.2–11.7 ˂0.001
 Salty 13.4 5.0–17.8 5 3.0–10.0 ˂0.001
 Sour 15 6.0–17.7 4 1.0–10.0 ˂0.001
 Bitter 13.4 4.7–17.9 6 3.0–10.0 ˂0.001
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Discussion

The COVID-19 pandemic is an urgent health condition 
affecting the whole world, as in all pandemics. Health care 
systems must create a rapid response against this disease. 
Revealing the signs and symptoms of the disease is impor-
tant in terms of early treatment since it is caused by a new 
virus about which we have limited knowledge. There are 
no specific clinical symptoms which can clearly distin-
guish COVID-19 from other viral respiratory tract infec-
tions. After the outbreak of the pandemic, many authors 
reported that COVID-19 patients had a high rate of smell 
and taste problems [15–17]. While it is known that other 
viruses such as influenza also show this symptom. It has 
been reported that every contact in COVID-19 infection 
presents a measurable impairment of smell [18]. In a study 
conducted by Beltrán-Corbellini et al., new smell and taste 
impairment was observed at a significantly higher rate in 
COVID-19 patients compared to influenza cases [19]. 
These symptoms can be observed especially during the 
early stages of the disease or they can be the only clinical 
symptoms of the disease [15, 16]. Angiotensin converter 
enzyme 2 (ACE-2) receptors are commonly found in oral 
mucosa and nasal mucosa epithelium cells. It has been 
reported that ACE-2 receptors play an essential role in 
the transfer of SARS-CoV-2 to the main host cell and the 
mechanism causing smell and taste impairment was related 
to this condition [20, 21]. The current study was planned 
as qualitative research to measure the smell and taste func-
tions of patients diagnosed with COVID-19 to explain the 
relationship between the disease and impairment in these 
senses and investigate the change in these senses in the 
course of the disease. We found that 67 of the 94 patients 
(71.2%) had loss of smell or taste. of whom 34 (50.7%) had 
smell impairment only 3 (4.4%) had taste impairment only. 
and 30 (44.7%) had both smell and taste impairment. In 
a study conducted in Iran. Moein et al. reported that 35% 
of COVID-19 patients had loss of smell or taste. In the 
same study, the authors determined that 12% of patients 
experienced loss of smell only. 7% experienced loss of 
taste only and 17% experienced loss of both senses [18]. 
The rates of in that study are lower than our results which 
may be associated with the differences in the test methods 
used. In a survey study conducted with COVID-19 patients 
in Italy, approximately 34% of patients reported loss of 
smell or taste [17]. The rates reported in that study are 
also lower than our rates. However, the previous authors’ 
account of the loss of smell and taste was solely based on 
the statements of the patients in contrast to measurements 
performed in our study. In another study undertaken by 
Altin et al. in Turkey. 67.1% of patients had loss of smell 
or taste. 35.8% had loss of smell only. 1% had loss of taste 

only and 24.6% had loss of both smell and taste [22] which 
is consistent with our results.

Another study in Iran showed that women’s smell scores 
were better, if not significantly different, than men (17. 
18). Similar to the later work we did not observe statisti-
cally significant differences in smell and taste impairment 
between the male and female COVID-19 patients.

In studies conducted to date, COVID-19 patients and 
healthy individuals have been compared in terms of smell 
and taste impairment [18, 22]. It has been reported that 
COVID-19 patients have significantly higher smell and 
taste impairment. In our study, healthy individuals were 
not included in the sample as a control group. A study 
group consisting of only COVID-19 patients was examined 
in terms of their smell and taste functions at first presen-
tations compared to a second evaluation undertaken on 
average 10 days later. According to the second test results, 
existing smell and taste impairment had decreased signifi-
cantly. Although the literature contains studies related to 
the loss of smell and taste in COVID-19 patients, our study 
is the first to examine how these complaints of the patients 
changed in the acute and recovery periods of the disease. 
In this aspect, we consider that our study is original and 
our data will contribute to the literature.

Conclusion

COVID-19 patients present to medical institutions with a 
broad variety signs and symptoms. It has been found that 
impairment in the senses of smell and taste is common 
in this disease and they are strongly associated with the 
COVID-19 infection. The results obtained in our study 
support that smell and taste impairment is very common 
especially in the acute period of the disease and this is a 
reliable indicator of the disease. In addition, we deter-
mined that smell and taste impairment was mostly tempo-
rary and improved during the recovery period. However, 
considering that there are many unknown aspects of the 
disease it has not yet been elucidated whether this impair-
ment is permanent. There is a need for more detailed, 
multi-centered and long-term studies with a higher num-
ber of more patients on this subject. The results of our 
study support that identification of infected patients who 
do not have any particular symptom other than smell and 
taste impairment is very important in terms of measures 
to be taken to prevent the transmission of the disease to 
uninfected people.
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