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INTRODUCTION

Coronavirus disease 2019 (COVID-19) caused by infec-
tion with the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) was first reported in Wuhan, China in 
December of 2019. Since then, the disease has spread world-
wide. Due to its rapid transmission and high mortality rates, 
countries all over the globe are devoting significant medi-
cal resources to the prevention and treatment of COVID-19. 

A definitive diagnosis of COVID-19 can be made using a 
real-time polymerase chain reaction (RT-PCR) assay per-
formed on respiratory samples.1) Unfortunately, there is lim-
ited availability of the diagnostic test, creating barriers to 
testing for asymptomatic and mildly symptomatic patients 
who may be disease carriers. It is imperative to identify the 
distinctive clinical features of COVID-19 to guide strategic 
testing approaches for the early diagnosis and prevention 
of disease.
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Background and Objectives: The association between chemosensory dysfunction (CSD) and coronavirus disease 2019 
(COVID-19) remains unclear. The aim of the present study was to determine the incidence of olfactory and taste dysfunction in 
asymptomatic and mildly symptomatic patients with COVID-19 and to evaluate the symptoms associated with CSD in patients 
with COVID-19.
Materials and Method: On March 9, 2020, 309 patients with asymptomatic or mildly symptomatic COVID-19 confirmed by 
real-time polymerase chain reaction (RT-PCR) were admitted to the No. 7 Community Treatment Center in Korea. An internet-
based survey about symptomatology was administered to these patients, with responses obtained from 244 (79.0%). Subjects 
who completed the survey were enrolled in this study and were categorized into either a CSD group or a normal chemosensory 
group based on the presence or absence of CSD, respectively.
Results: General symptoms, including fever, myalgia, and chills, were most common (29.1%), followed by upper respiratory 
tract infection (URI) symptoms (20.9%), CSD (20.5%), and nasal symptoms (13.5%). In patients with CSD (n=50), 10 (4.1%) 
reported no other symptoms. After adjustment for age, sex, past medical history, and other symptoms, general symptoms [odds 
ratio (OR), 3.63; confidence interval (CI), 1.70-7.76] and nasal symptoms (OR, 7.00; CI, 2.61-18.80) were significantly associ-
ated with CSD.
Conclusion: The incidence of CSD was relatively high (20.5%) in asymptomatic and mildly symptomatic patients with CO-
VID-19. General symptoms were independent risk factors of CSD, suggesting a sensorineural mechanism for the observed ol-
factory and taste dysfunction.
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Several recent studies have reported high prevalence of 
hyposmia (loss of smell) and hypogeusia (loss of taste) in 
COVID-19 patients. Since SARS-CoV2 is believed to have 
neuroinvasive potential,2) these clinical manifestations may 
have important implications for early and accurate diagno-
sis of COVID-19. In this study, we aimed to evaluate the in-
cidence of olfactory and taste dysfunction in asymptomatic 
and mildly symptomatic patients with COVID-19 and to 
evaluate the symptoms associated with chemosensory dys-
function (CSD) in patients with COVID-19.

MATERIALS AND METHODS

Subjects
After the first patient with COVID-19 was reported in 

Korea in January of 2020, over 5,000 patients with this dis-
ease were identified over the next 6 weeks. In response to 
this explosive increase in patients, the Korean government 
implemented an isolation system called ‘Community Treat-
ment Centers’ (CTCs) for asymptomatic and mildly symp-
tomatic patients diagnosed with COVID-19 using RT-PCR. 
CTCs were designed to facilitate the effective distribution 
of Korean medical resources by quarantining asymptom-
atic or mildly symptomatic patients in a group setting with 
individual lodging spaces under the supervision of medi-
cal staff. These facilities successfully helped to prevent the 
spread of disease in the community and provided medical 
care and hospital transfer to deteriorating patients. By March 
of 2020, a total of 12 CTCs were operating around the city 
of Daegu, where the disease’s growth rate was most evi-
dent. This study was conducted in No. 7 CTC, one of the 
largest CTCs in Korea.3)

According to the ‘Patient classification guidelines’ from 
the Korean Centers for Disease Control and Prevention, 309 
patients with asymptomatic or mildly symptomatic COV-
ID-19 were admitted to No. 7 CTC on March 9. Asymp-
tomatic were defined as patients who satisfy all of the fol-
lowing conditions: 1) a positive COVID-19 test; 2) alert 
mental status; 3) no underlying diseases, including diabe-
tes mellitus, chronic kidney disease, chronic lung disease, 
chronic cardiovascular disease, malignancy, immunosup-
pressive drug therapy, or HIV; 4) age <50 years; 5) non-
smoker; and 6) a body temperature of <37.5°C without an-
tipyretic use. Mildly symptomatic patients were defined as 
meeting more than one of the following criteria in addition 
to a positive COVID-19 test and an alert mental status: 1) 

age <50 years; 2) more than one underlying disease; and 
3) a body temperature of <38°C with antipyretic use. Pa-
tients whose body temperatures exceeded 38°C even after 
antipyretic use or patients with difficulty breathing were 
classified as severely symptomatic and were excluded from 
CTC admission.

We administered an internet-based google survey (Google 
questionnaire; Google LLC, Mountain View, CA) to the 309 
asymptomatic to mildly symptomatic patients admitted to 
No. 7 CTC on March 9 and received replies from 244 (79.0%) 
of them. The survey queried patients about their COVID-19 
symptomatology using the following statement: ‘Choose 
symptoms you felt when your COVID-19 infection was 
first suspected.’ Patients could choose from the following 
symptoms: general symptoms (i.e., fever, chills, and/or my-
algia); upper respiratory tract infection (URI) symptoms 
(i.e., sore throat, cough, and/or sputum); nasal symptoms 
(i.e., nasal obstruction and/or rhinorrhea); CSD (i.e., loss 
of sense of smell and/or taste); chest discomfort, and diar-
rhea. The questionnaire also asked patients about their past 
medical histories, including a history of diabetes mellitus, 
hypertension, allergic disease, lung disease, or liver disease. 
The 244 patients who completed the questionnaire were in-
cluded in the study and were classified into either the CSD 
group or the normal chemosensory (NCS) group based on 
the presence or absence, respectively, of hyposmia and/or 
hypogeusia. 

Statistical analysis
Independent t-tests were performed for evaluation of 

age differences between the CSD and NCS groups. The chi-
squared test or Fisher’s exact test were used for compari-
sons of categorical variables between the two groups. The 
associations between reported symptoms and the odds of 
CSD were evaluated using odds ratios with 95% confidence 
intervals obtained from logistic regression analysis. The fol-
lowing three logistic models were built: model 1, with no 
adjustments; model 2, which was adjusted for age (contin-
uous), gender (male or female), and past medical history (di-
abetes mellitus, hypertension, allergic disease, lung disease, 
or liver disease); and model 3 (multivariate model), which 
was further adjusted for all other symptoms. All statistical 
analyses were performed using SPSS (version 18, SPSS 
Inc., Chicago, IL, USA), and a p-value of <0.05 was con-
sidered statistically significant.
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Ethics statement
The ethics committee of our hospital approved the use of 

the data. The need for written informed consent was waived 
by the institutional review board.

RESULTS

Basic characteristics and clinical manifestations
of COVID-19 in asymptomatic to mildly 
symptomatic patients

The mean age of study participants was 36.0±15.2 years, 
with a male-to-female ratio of 91:153. In the 244 included 
subjects, general symptoms were most commonly reported 
(29.1%), followed by URI symptoms (20.9%), CSD (20.5%), 
and nasal symptoms (13.5%). Seventeen (7.0%) patients re-
ported diarrhea, and 8 (3.3%) patients reported chest dis-
comfort. In addition, 42 (17.2%) patients reported no symp-
toms (Fig. 1). Of the 50 patients with CSD, 8 (16.0%) subjects 
reported hyposmia only, 7 (14.0%) subjects reported hypo-
geusia only, and 35 (70.0%) subjects reported both hypos-
mia and hypogeusia. Moreover, 10 (20.0%) patients with 
CSD reported no other symptoms.

Associated symptoms in the chemosensory 
dysfunction group

Based on the presence or absence of CSD, 50 (20.5%) 

and 194 (79.5%) subjects were classified into either the 
CSD group or the NCS group, respectively, with compara-
ble ages and gender ratios between the two groups. The re-
ported prevalence of chest discomfort and diarrhea did not 
significantly differ between the two groups. General symp-
toms (p<0.001), URI symptoms (p=0.003), and nasal symp-
toms (p<0.001) were more prevalent in the CSD group than 
in the NCS group. There were no significant differences be-
tween the past medical histories of patients in the two groups 
(Table 1).

In logistic model 1, the presence of general symptoms 
(OR=4.47; p<0.001), URI symptoms (OR=2.74; p=0.004), 
and nasal symptoms (OR=7.88; p<0.001) were significant-
ly associated with the odds of CSD. The association be-
tween these symptom types and CSD remained significant 
after adjustment for age, gender, and past medical history 
in model 2. Finally, after adjustment for age, gender, past 
medical history, and other reported symptoms in model 3, 
the presence of general symptoms (OR=3.63; p=0.001) and 
nasal symptoms (OR=7.00; p<0.001) were determined to 
be independent risk factors for the odds of CSD (Table 2).

DISCUSSION

Although the COVID-19 pandemic is ongoing, the patho-
genesis and clinical manifestations of this disease are still 
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Fig. 1. Incidence of reported symptoms in study patients. General symptoms were most commonly reported, followed by upper respi-
ratory tract infection symptoms, chemosensory dysfunction, and nasal symptoms.
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not fully understand. In order to construct an effective pre-
vention strategy, it is necessary to detect patients in the ear-
ly stages of COVID-19 and to block the contact of carriers 
with their communities. It is therefore of vital importance 
to understand the clinical manifestations of this disease in 
asymptomatic and mildly symptomatic patients. This study 
was conducted to determine the clinical manifestations of 

COVID-19 in asymptomatic and mildly symptomatic pa-
tients, with a specific focus on CSD. In this study, we found 
a 20.5% prevalence of CSD in asymptomatic and mildly 
symptomatic patients with COVID-19, with 20.0% of these 
patients having no other symptoms. 

Previously reported incidences of CSD in patients with 
COVID-19 varied according to the study. A Chinese study 

Table 1. General characteristics of the chemosensory dysfunction and normal chemosensory groups in asymptomatic and mildly 
symptomatic patients with coronavirus 2019 (COVID-19)

Characteristic All
(n=244)

Normal chemosensory 
group (n=194)

Chemosensory dysfunction
group (n=50) p-value

Gender, n (%)

Male 91 (37.3) 76 (39.2) 15 (30.0) 0.232 
Female 153 (62.7) 118 (60.8) 35 (70.0)

Age (years), mean±SD 36.0±15.2 35.8±15.4 37.0±14.3 0.632 
General symptoms, n (%)

No 173 (70.9) 151 (77.8) 22 (44.0) ＜0.001
Yes 71 (29.1) 43 (22.2) 28 (56.0)

URI symptoms, n (%)

No 193 (79.1) 161 (83.0) 32 (64.0) 0.003 
Yes 51 (20.9) 33 (17.0) 18 (36.0)

Nasal symptoms, n (%)

No 211 (86.5) 180 (92.8) 31 (62.0) ＜0.001
Yes 33 (13.5) 14 (7.2) 19 (38.0)

Chest discomfort, n (%)

No 236 (96.7) 189 (97.4) 47 (94.0) 0.211 
Yes 8 (3.3) 5 (2.6) 3 (6.0)

Diarrhea, n (%)

No 227 (93.0) 183 (94.3) 44 (88.0) 0.126 
Yes 17 (7.0) 11 (5.7) 6 (12.0)

Diabetes mellitus, n (%)

No 241 (98.8) 191 (98.5) 50 (100.0) 1.000 
Yes 3 (1.2) 3 (1.5) 0 (0.0)

Hypertension, n (%)

No 230 (94.3) 180 (92.8) 50 (100.0) 0.080 
Yes 14 (5.7) 14 (7.2) 0 (0.0)

Heart disease, n (%)

No 243 (99.6) 193 (99.5) 50 (100.0) 1.000 
Yes 1 (0.4) 1 (0.5) 0 (0.0)

Allergic disease, n (%)

No 230 (94.3) 183 (94.3) 47 (94.0) 1.000 
Yes 14 (5.7) 11 (5.7) 3 (6.0)

Lung disease, n (%)

No 242 (99.2) 192 (99.0) 50 (100.0) 1.000 
Yes 2 (0.8) 2 (1.0) 0 (0.0)

Liver disease, n (%)

No 243 (99.6) 193 (99.5) 50 (100.0) 1.000 
Yes 1 (0.4) 1 (0.5) 0 (0.0)

URI: upper respiratory tract infection
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published at the beginning of the epidemic reported that the 
CSD incidence in patients with COVID-19 ranged from 
5.1 to 5.6%.4) In Italian studies, the CSD incidence in CO-
VID-19 patients ranged from 19.4 to 33%,5)6) and, in a hos-
pital study from the United States, the incidence of CSD 
was reported to be 70%.7) Considering that our study was 
conducted in asymptomatic and mildly symptomatic pa-
tients who are believed to have a relatively low level of vi-
ral activity or to be at an early stage of disease, the observed 
20.5% incidence of CSD may demonstrate the clinical 
value of this symptom for the early diagnosis of disease. 
While previous studies were limited in their ability to mea-
sure CSD because of patient condition or because they were 
performed in older people who may have had preexisting 
CSD, our study was conducted in a relatively young patient 
population (mean age: 36.0±15.2 years) with only mild 
symptoms, which may ensure the reliability of our results. 
Therefore, if patients present with newly developed CSD, 
even if it is their only symptom, clinicians should consider 
performing RT-PCR assays for identification of COVID-19 
during this pandemic. 

There are known to be two types of olfactory loss in pa-
tients, sensorineural and conductive. The olfactory dys-
function observed in COVID-19 patients seems to be as-
sociated with the sensorineural type. In transgenic mice, it 
has previously been shown that coronaviruses adminis-
tered intranasally can enter the brain through the olfactory 
nerve.8)9) In addition, previous study hypothesized that the 
olfactory loss observed in COVID-19 patients may have 
an underlying sensorineural mechanism through SARS-
CoV-2’s interaction with the olfactory epithelium.6) If the 
observed olfactory loss in COVID-19 had an underlying 
conductive mechanism, it would be always expected that 
nasal symptoms that block the spread of odorants, includ-
ing nasal obstruction and rhinorrhea, would also be pres-
ent. However, our study showed that general symptoms, 

including fever, myalgia, and chills, were independent risk 
factors for the development of CSD, which provides fur-
ther evidence of sensorineural olfactory dysfunction in pa-
tients with COVID-19. These results suggest that olfactory 
dysfunction can develop regardless of the presence of na-
sal symptoms in patients with COVID-19. 

This study had several limitations. First, participant re-
call bias was possible in this survey-based study. Second, 
selection bias may have occurred in this internet-based study 
because patients with poor progress or poor computer lit-
eracy may have been excluded. Third, we did not perform 
endoscopic nor radiologic exam of sinus to the participant. 
Therefore, conductive olfactory loss was not completely 
excluded.
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