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Coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2, has become one of the most
important threats to human health [1]. The clinical manifesta-
tions of COVID-19 range from asymptomatic status to severe
life-threatening systemic symptoms. Interestingly, olfactory dys-
function has been reported in COVID-19, and when combined
with other symptoms, it appears to be a strong predictor of CO-
VID-19 [2]. However, a significant proportion of COVID-19 pa-
tients reporting olfactory dysfunction do not exhibit it on objec-
tive testing [3].

The South Korean (hereafter, Korean) government has pro-
vided a COVID-19 dataset containing data on healthcare ser-
vice use from the Health Insurance Review and Assessment Ser-
vice of Korea (HIRA). In Korea, approximately 97 % of the pop-
ulation is covered under the Korean National Health Insurance
Service, and the HIRA reviews almost all medical information
[4]. However, no study has yet evaluated COVID-19 patients
with olfactory or gustatory dysfunction using the HIRA dataset.
We therefore aimed to evaluate the prevalence and characteris-
tics of COVID-19 patients with olfactory or gustatory dysfunc-
tion through a retrospective analysis of the cases recorded in the
HIRA COVID-19 dataset.

This study was approved by the Institutional Review Board of
Chung-Ang University Hospital (IRB No. 2004-010-19310), and
the requirement for informed consent was waived. Data were
extracted on May 15, 2020, from the HIRA COVID-19 dataset
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(https://hira-covid19.net), prepared by a collaboration between
the Ministry of Health and Welfare of Korea and the HIRA. Da-
taset 1 contained claims data with a classification code of MT043
(medical cost support due to national disaster), based on the se-
rial number of the claims statement, that contained the D6584
code (real-time polymerase chain reaction), COVID-19-related
disease codes (B342,B972, 7208, 72290, U18, U181, Z038, Z115,
U071, and U072), and other COVID-19-related fee codes (for
COVID-19-related admission fees, management fees, intrauter-
ine devices, isolation, public relief hospitals, residential treatment
centers, screening centers, and negative pressure rooms). Dataset
2 contained healthcare service use data on claims for healthcare
service use from January 2017 to May 15, 2020 for patients who
had submitted claims for the above-mentioned COVID-19-relat-
ed criteria at least once. There were 234,427 persons of COV-
ID19-related claim submissions, corresponding to 476,508 sepa-
rate claim cases. Among the 11,018 confirmed COVID-19 cases,
we obtained claims statements for 7,590 patients after matching
the two datasets.

We included all cases of COVID-19 patients in the HIRA da-
taset diagnosed before May 15, 2020. Patients were categorized
as having olfactory or gustatory dysfunction based on a princi-
pal diagnosis of anosmia (R430), parosmia (R431), taste disorder
(R432, R438), mixed disorder (R438), or smell disorder (R430,
R431, R438) according to International Classification of Diseas-
es, 10th Revision, Clinical Modification (ICD-10-CM) codes. Pa-
tients with olfactory or gustatory dysfunction after a confirmed
COVID-19 diagnosis were included from Dataset 1. Patients with
olfactory or gustatory dysfunction in the 1-month period before
the diagnosis of COVID-19 were included from Dataset 2.

Patient characteristics including sex, age, comorbidities, inten-
sive care unit (ICU) stay, ventilator care, and death were record-
ed. Comorbidities included a history of allergic rhinitis (J30),
chronic rhinitis (J31), acute sinusitis (JO1), chronic sinusitis (J32),
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Table 1. Age and sex distribution of COVID-19 patients with or without olfactory/gustatory dysfunction

Variable With olfactory/gustatory dysfunction Without olfactory/gustatory dysfunction P-value
Anosmia (n=36) Without dysfunction (n=7,554)
Sex (male:female) 12:24 3,083:4,471 0.362
Age (yr) 36 (24-36) 52 (29-65) <0.001*
Parosmia (n=2) Without dysfunction (n=7,598)
Sex (male:female) 11 3,094:4,494 0.791
Age (yr) 25 (24-26) 47 (27-60) 0.114
Taste (n=5) Without dysfunction (n=7,585)
Sex (male:female) 2:3 3,093:4,492 0.675
Age (yr) 25 (24-26) 47 (27-60) 0.119
Mixed (n=4) Without dysfunction (n=7,586)
Sex (male:female) 2:2 3,093:4,493 0.894
Age (yr) 31(23-43.5) 47 (27-60) 0.546
Total (n=43) Without dysfunction (n=7,547)
Sex (male:female) 15:28 3,080:4,467 0.527
Age (yr) 27 (24-36) 47 (27-60) <0.001*

Values are presented as number or median (interquartile range).
CQOVID-19, coronavirus disease 2019.
*P<0.05 for a comparison between two groups.

and septal deviation (J342), as defined by ICD-10-CM codes
from Dataset 2. The primary outcome was the prevalence of ol-
factory or gustatory dysfunction among confirmed COVID-19
patients.

For continuous variables, data were presented as median
(range), and groups were compared using the Mann-Whitney
U-test. Descriptive variables were analyzed using the chi-square
test or Fisher exact test, as appropriate. Categorical variables
were presented as absolute numbers (percentages). A P-value
<0.05 was considered to indicate statistical significance. SAS
ver. 9.3 (SAS Institute, Cary, NC, USA) was used for analyses.
All statistical tests were two-sided with a significance level of
0.05.

We identified 7,590 patients with confirmed COVID-19 be-
fore May 15, 2020. Among them, 32 had reported olfactory or
gustatory dysfunction in the 1-month period prior to their CO-
VID-19 diagnosis; these patients were diagnosed with anosmia.
Additionally, 11 patients were diagnosed with olfactory or gus-
tatory dysfunction during COVID-19 treatment (4, 2, 5, and 4
patients with anosmia, parosmia, taste disorder, and mixed dis-
order, respectively). Overall, 43 patients were diagnosed with
olfactory or gustatory dysfunction (36, 2, 5, and 4 patients with
anosmia, parosmia, taste disorder, and mixed disorder, respec-
tively) (Supplementary Fig. 1). When comparing patients with
and without olfactory or gustatory dysfunction, the proportion
of men was not significantly different between the two groups
(P=0.43). However, age differed significantly between the two
groups (27 years [range, 24-36 years] vs. 47 years [range, 27-60
years], P<0.001); the median age was significantly lower in pa-
tients with olfactory or gustatory dysfunction (Table 1).

Regarding the prevalence of sinonasal diseases, COVID-19

patients with olfactory or gustatory dysfunction demonstrated a
significantly higher prevalence of allergic rhinitis, septal devia-
tion, chronic rhinitis, and acute sinusitis than those without ol-
factory or gustatory dysfunction (Table 2).

The presence of extra-respiratory manifestations of COVID-
19 could be associated with its prognosis [5]. We found that mean
age was significantly lower in COVID-19 patients with olfactory
or gustatory dysfunction, and none of these patients died, un-
derwent ICU treatment, or received mechanical ventilation (data
not shown). Another study reported that patients with olfactory
dysfunction were significantly younger and showed a milder
course of the disease than patients without olfactory dysfunc-
tion [6]. Further studies are needed to investigate COVID-19
progression according to the presence of olfactory or gustatory
dysfunction.

Our study’s major limitation is that the patients were selected
according to the diagnoses registered in the HIRA datasets. Upon
reviewing the HIRA datasets of COVID-19 patients, we noted a
lower prevalence of olfactory or gustatory dysfunction than has
been observed among patients in other countries [7]. This might
have been due to incomplete registration by doctors because they
were unsure whether the patients had true symptoms, as a con-
ventional olfactory function testing was not applicable for pa-
tients with a suspected COVID-19 diagnosis. Although the HIRA
data are very unique and valuable, there is a possibility of up- or
down-coding of diseases, and the registration of comorbidities
could be affected by the doctor’s intentions. Since the Korea
National Health Insurance Service is unique and the datasets
based on this system contain valuable data, we recommend that
concurrent medical conditions or suspected diseases be regis-
tered carefully in this system to facilitate future investigations.
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Table 2. Prevalence of sinonasal diseases in patients with olfactory/gustatory dysfunction

Variable With olfactory/gustatory dysfunction Without olfactory/gustatory dysfunction P-value
Anosmia (n=36) Without dysfunction (n=7,554)
Allergic rhinitis 35(97.2) 6,006 (79.1) 0.009*
Chronic rhinitis 7(19.4) 817 (10.7) 0.097
Septal deviation 6(16.6) 284 (3.74) <0.001*
Chronic sinusitis 16 (44.4) 1,275 (16.8) <0.001*
Acute sinusitis 17 (47.2) 1,938 (25.5) 0.003*
Parosmia (n=2) Without dysfunction (n=7,588)
Allergic rhinitis 2 (100) 6,006 (79.1) 1.000
Chronic rhinitis 0 817 (10.7) 1.000
Septal deviation 0 284 (3.74) 1.000
Chronic sinusitis 0 1,275 (16.8) 1.000
Acute sinusitis 0 1,938 (25.5) 1.000
Taste (n=5) Without dysfunction (n=7,585)
Allergic rhinitis 5 (100) 6,006 (79.1) 0.551
Chronic rhinitis 0 817 (10.7) 1.000
Septal deviation 1(20) 284 (3.7) 0.056
Chronic sinusitis 3(60) 1,275 (16.8) 0.009*
Acute sinusitis 2 (40) 1,938 (25.5) 0.819
Mixed (n=4) Without dysfunction (n=7,586)
Allergic rhinitis 4(100) 6,006 (79.1) 0.682
Chronic rhinitis 0 817 (10.7) 1.000
Septal deviation 1(25) 284 (3.7) 0.056
Chronic sinusitis 3(75) 1,275 (16.8) 0.009*
Acute sinusitis 2(50) 1,938 (25.5) 0.584
Total (n=43) Without dysfunction (n=7,547)
Allergic rhinitis 42 (97.7) 6,006 (79.1) 0.003*
Chronic rhinitis 7(16.3) 817 (10.7) 0.368
Septal deviation 7(16.3) 284 (3.74) <0.001*
Chronic sinusitis 19 (44.2) 1,275 (16.8) <0.001*
Acute sinusitis 19 (44.2) 1,938 (25.5) 0.006*
Values are presented as number (%).
*P<0.05 for a comparison between two groups.
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