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Abstract

Objective: This cross‐sectional study aimed to determine the epidemiology of

olfactory and gustatory dysfunctions related to COVID‐19 in China.

Methods: This study was conducted by 45 tertiary Grade‐A hospitals in China.

Online and offline questionnaire data were obtained from patients infected with

COVID‐19 between December 28, 2022, and February 21, 2023. The collected

information included basic demographics, medical history, smoking and drinking

history, vaccination history, changes in olfactory and gustatory functions before and

after infection, and other postinfection symptoms, as well as the duration and

improvement status of olfactory and gustatory disorders.
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Results: Complete questionnaires were obtained from 35,566 subjects. The overall

incidence of olfactory and taste dysfunction was 67.75%. Being female or being a

cigarette smoker increased the likelihood of developing olfactory and taste

dysfunction. Having received four doses of the vaccine or having good oral health

or being a alcohol drinker decreased the risk of such dysfunction. Before infection,

the average olfactory and taste VAS scores were 8.41 and 8.51, respectively; after

infection, they decreased to 3.69 and 4.29 and recovered to 5.83 and 6.55 by the

time of the survey. The median duration of dysosmia and dysgeusia was 15 and

12 days, respectively, with 0.5% of patients having symptoms lasting for more than

28 days. The overall self‐reported improvement rate was 59.16%. Recovery was

higher in males, never smokers, those who received two or three vaccine doses, and

those that had never experienced dental health issues, or chronic accompanying

symptoms.

Conclusions: The incidence of dysosmia and dysgeusia following infection with the

SARS‐CoV‐2 virus is high in China. Incidence and prognosis are influenced by several

factors, including sex, SARS‐CoV‐2 vaccination, history of head‐facial trauma, nasal

and oral health status, smoking and drinking history, and the persistence of

accompanying symptoms.
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INTRODUCTION

The WHO reported 649,753,806 cases of severe acute respiratory

syndrome coronavirus (SARS‐CoV‐2) infection as of December 20,

2022,1 which has had a considerable negative influence on the health

of the world's population. SARS‐CoV‐2 symptoms vary, but the most

common are fever and exhaustion, cough and sore throat, muscle and

joint discomfort, and gastrointestinal issues. Additionally, neurologi-

cal signs must not be disregarded. Researchers were interested when

it was originally reported in June 2020 that six patients showed

olfactory impairment.2 Following SARS‐CoV‐2 infection, increases in

the incidence of olfactory and gustatory abnormalities have since

been documented worldwide. According to a meta‐analysis, patients

with SARS‐CoV‐2 had an average prevalence of olfactory impairment

ranging from 52.73%3 to 85.61%4 in European countries and the

United States. The incidence of taste disorders ranged from 43.93%

to 92.65%.5 Although there are many influencing elements, the

pathophysiology of the disease is still debatable.

In China, there are currently limited relevant epidemiological

statistics. From the end of 2022 to the beginning of 2023, the

Omicron strain of the virus was very prevalent in many parts of

China.6 Therefore, to establish a foundation for clinical diagnosis,

treatment, and future research, we believed it imperative to conduct

a national multicenter large‐sample survey to clarify the incidence,

characteristics, prognosis, and related influencing factors of olfactory

and taste disorders following infection with the SARS‐CoV‐2

Omicron strain in China. The editorial staff of the Chinese Journal of

Otorhinolaryngology‐Head and Neck Surgery organized this multicenter

clinical investigation.

METHODS

Questionnaire formation

The lead author took the initiative to draft the questionnaire, which

was later reviewed and revised by a group of nine experts to collect

more comprehensive information. The questionnaire underwent a

pretest at the China‐Japan Friendship Hospital, where 16 individuals,

including both COVID‐19 patients and healthy individuals, were

surveyed. Based on the received feedback, the questionnaire text

was revised to ensure readability and ultimately form the final 36

questions (Supporting Information S1: Annex 1). The developed

questionnaire included basic demographic information of the patient,

previous health status, history of smoking and drinking, vaccination

history, perceived smell and taste function before and after infection,

other accompanying symptoms after infection, duration of smell and

taste disorders, and perceived improvement of the chemosensory

dysfunction. Olfactory and taste visual analog scales (VASs) were

used to assess the degree of the self‐reported olfactory and taste

functions. The scale was 0–10 points, with 0 indicating olfactory or

taste loss and 10 indicating normal function.
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Survey methods

This was a cross‐sectional study. The Olfactory and Taste Survey

Collaboration Group, composed of nasal experts organized by the

Editorial Department of the Chinese Journal of Otolaryngology‐Head

and Neck Surgery, were responsible for conducting the survey. This

group was made up of members of otolaryngology‐head and neck

surgery departments in 45 tertiary hospitals in 31 provinces,

autonomous regions and municipalities. The questionnaire WeChat

QR code was made and distributed on the Questionnaire Star

platform, and the questionnaire was collected online and offline: the

offline questionnaire was mainly completed by hospital outpatients

and inpatients, and the online questionnaire was completed through

public platforms such as the WeChat public number, official website,

internal work group, and the community WeChat group of each

survey center. Anyone who saw the advertisement could scan the QR

code to participate in filling out the questionnaire. We did not

specifically mention “smell loss” in our advertisements to avoid any

potential bias or disproportionate recruitment based on participants'

experiences with this symptom. The survey was carried out between

December 28, 2022, and February 21, 2023.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) patients diagnosed with

SARS‐CoV‐2 (at least one positive SARS‐CoV‐2 nucleic acid or

antigen test); (2) age ≥18 years; (3) patients who were fully aware of

the purpose of this study and participated voluntarily; (4) patients

who could complete the questionnaire independently or with the

help of others. The sole exclusion criterion was incomplete

survey data.

Statistical analysis

The collected data were statistically analyzed using SPSS 26.0. A t

test was used for measurement data that followed a normal

distribution. A χ2 test was used for frequency data. Risk analysis

was conducted using multivariate logistic regression analysis. Statis-

tics were deemed significant at p < 0.05.

RESULTS

Basic data

The survey invited participants from 31 provinces, autonomous

regions and municipalities in China (including Jiangsu, Anhui,

Beijing, Fujian, Guangdong, Guangxi, Guizhou, Heilongjiang,

Hebei, Henan, Hubei, Hunan, Jilin, Jiangxi, Liaoning, Inner

Mongolia, Qinghai, Shandong, Shanxi, Shaanxi, Shanghai, Sichuan,

Tianjin, Tibet, Xinjiang, Yunnan, Zhejiang, Chongqing, Gansu,

Hainan, and Ningxia). The questionnaire was completed by

38,053 participants screened from 35,566 valid questionnaires

on the basis of inclusion and exclusion criteria; 11,695 males and

23,871 females completed the questionnaire. The age range was

18–89 years, with an average of 38.37 years. This included 21,417

young individuals (18 to 40‐year‐old), 13,877 middle‐aged

individuals (41 to 65‐year‐old), and 272 senior citizens (66 years

of age and above).

Incidence of olfactory and taste disorders

There were 4203 people (11.82%) who reported only olfactory

disorders, 4347 people (12.22%) who reported only taste disorders,

and 15,546 people (43.71%) reporting both olfactory and taste

disorders. Olfactory or taste disorder were the only symptoms in 235

patiens (0.66%). The overall incidence of olfactory and taste disorders

was 67.75% (Figure 1A). Young people were more ple were more

likely to have these disorders (χ2 = 120.21, p < 0.001). The incidence

of olfactory inversion was 7.88% (2803), and the incidence of

olfactory hallucination was 8.51% (3027), accounting for 14.19% and

15.33% of patients with olfactory disorders, respectively. The

incidence of gustatory hallucination was 28.59% (10168), accounting

for 51.11% of patients with taste disorders. Most patients said that

bitter and metallic tastes persisted in the mouth. Among the four

basic flavors, patients were more likely to have abnormal perceptions

of saltiness (χ2 = 971.117, p < 0.001).

Influencing factors of SARS‐CoV‐2‐related olfactory
and taste disorders

The incidence of olfactory and taste problems was correlated with

sex, SARS‐CoV‐2 immunization, oral health status, smoking, and

drinking history (Figure 2A). Those who were female or had a history

of smoking were more likely to have olfactory and taste problems

than those who had received four doses of the vaccine or had a

history of alcohol consumption or had oral health problem. However,

individuals with an alcohol consumption history or smoking history

before illness had lower VAS scores for smell and taste than patients

without such history (p < 0.05).

The degree and duration of SARS‐CoV‐2‐related
olfactory and taste disorders

Before infection, the average scores on the gustatory and olfactory

VASs were 8.41 and 8.51, and these values dropped to 3.69 and 4.29,

respectively, following infection. The values increased to 5.83 and

6.55 at the end of the survey (Figure 3). The median length of

olfactory dysfunction was 15 days and 12 days for taste dysfunction,

and 0.50% of patients had olfactory and taste dysfunction that lasted

more than 28 days.
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F IGURE 1 Comparison of incidence and prognosis of olfactory and taste disorders in patients infected with SARS‐CoV‐2 of all ages.
(A) Incidence; (B) prognosis.

F IGURE 2 Influencing factors of the incidence and prognosis of SARS‐CoV‐2‐related olfactory and taste disorders. (A) Incidence factors;
(B) prognostic factors.

Prognosis and influencing factors of SARS‐CoV‐2‐
related olfactory and taste disorders

The overall self‐reported improvement rate of olfactory and taste

disorders was 59.16% (Figure 1B). There were no significant

differences in prognosis between age groups (χ2 = 3.225, p = 0.199).

Fever (83.36%, 38.5–39°C), nasal congestion and runny nose

(76.28%), dry mouth and sore throat (74.06%), and cough and

expectoration (87.46%) were the most common symptoms in those

SARS‐CoV‐2‐related olfactory and taste disorders sufferers.

By the end of the survey, 44.62% (4391) of patients had nasal

congestion and runny nose, and 32.62% (3210) of patients had dry

mouth and sore throat and still lacked olfactory and gustatory

function. Only 24.96% (3558) of patients had nasal congestion and

runny nose, and only 15.78% had dry mouth and sore throat.

The likelihood that olfactory taste function would return was

higher among patients who were male, had received two or three

doses of a SARS‐CoV‐2 vaccine, had never smoked, had no chronic

accompanying symptoms, had experienced head or face trauma, and

had nose and dental health issues (Figure 2B). However, compared to

patients with prior health problems, those with a history of head and

face injuries or nasal and dental health issues had lower olfactory and

taste VAS scores before infection (p < 0.05).

DISCUSSION

This large‐scale cross‐sectional questionnaire survey examined the

smell–taste disorders present in persons experiencing the SARS‐CoV‐

2 Omicron virus in China. With a sample size of more than 35,000, it is
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the world's largest study of smell–taste disorders associated with

SARS‐CoV‐2 infection. It found incidence rates of simple olfactory

disorders, simple taste disorders, and mixed olfactory and taste

disorders after SARS‐CoV‐2 to be 11.82%, 12.22%, and 43.71%,

respectively. However, given evidence that many people confuse

taste and smell,7,8 these rates may be overestimated from what

would be observed with quantitative testing. The prevalence of

olfactory and gustatory disorders was 67.75% overall. According to

reviews, the reported rates of SARS‐CoV‐2‐related olfactory abnor-

malities in adults range from 5% to 85%.9–11 Early studies have

shown that the prevalence of olfactory and taste problems following

SARS‐CoV‐2 has been shown to be high in Europe and the United

States (73.0%12 and, 66.69%13 in the United States, 72.6%14 and

83.9%15 in Canada, respectively) and low in China (5.1%16 and

6.4%,17 respectively). According to our study, the prevalence of

olfactory and gustatory abnormalities following SARS‐CoV‐2 Omi-

cron infection in China appears to be comparable to that in Europe

and the United States. This study also revealed that the incidence

was higher among women than among men, which is consistent with

the findings of other research.18

This study identified several contributing factors that were linked

to the development of olfactory and taste problems following SARS‐

CoV‐2 infection, including sex, SARS‐CoV‐2 vaccination status, oral

health status, smoking history, and the history of alcohol consump-

tion. Patients who had received four doses of the vaccine and had a

history of alcohol consumption were less likely to develop olfactory

and taste disorders; however, patients with a history of alcohol

consumption had lower olfactory and taste VAS scores both before

and after infection than patients without a history of alcohol

consumption. Complete vaccination (four doses) was a protective

factor, while incomplete vaccination (one dose) increased the

likelihood of disorder development.19 A study from China also

showed that people who were unvaccinated or incompletely

vaccinated were at higher risk of infection.20 Foreign studies have

also demonstrated that immunization can lower the likelihood of

neurological symptoms (including olfactory and taste abnormalities),

and people who receive two doses of the vaccine have a lower risk of

developing the disease than those who receive one dose of the

vaccine21 and can recover more quickly even after symptom onset.22

In our study, SARS‐CoV‐2‐related olfactory and taste impairments

were not associated with previous nasal disorders, including allergic

rhinitis. In earlier research,23 alcohol consumption was viewed as a

risk factor for SARS‐CoV‐2 infection, while smoking was seen as a

protective factor. The results of this study are interesting in that they

demonstrated that patients with a history of smoking and alcohol

consumption had lower olfactory and taste scores before infection

than those without a history of smoking and alcohol consumption,

and the VAS scores decreased less after infection.

Only 0.66% of the patients in this study had olfactory and taste

dysfunction as their only symptom. Fever (83.36%, 38.5–39°C),

runny or stuffy nose (76.28%), dry mouth and sore throat (73.06%),

and cough and expectoration (87.46%) were the predominant SARS‐

CoV‐2 symptoms. While there were more reports of olfactory

impairment as the initial and only symptom in Europe and the United

States,1,24 the proportion of cases among people with nasal

congestion and runny nose was higher than that described in foreign

studies.25,26

The average olfactory and gustatory VAS scores before SARS‐

CoV‐2 infection were 8.41 and 8.51, respectively, according to this

study's findings on the severity, prognosis, and duration of olfactory

and gustatory abnormalities. The scores dropped to 3.69 and 4.29,

respectively, after SARS‐CoV‐2 infection. By the time the survey was

over, the results had improved to 5.83 and 6.55, respectively. Of the

affected cases, 59.16% returned to normal over time. It is

hypothesized that following SARS‐CoV‐2 infection, the senses of

taste and smell greatly decline and do not quickly recover. One

finding that was in line with the literature was that 0.5% of patients

said their olfactory and/or taste abnormalities lasted longer than 28

days. Early data indicated that olfactory impairment following SARS‐

CoV‐2 infection has a high and quick recovery rate.27 The majority of

F IGURE 3 Comparison of VASs 24 096 patients with olfactory and taste disorders related to SARS‐CoV‐2. (A) olfaction; (B) taste.
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people can fully recover in 1028 or 3029 days. According to current

reports, a substantial number of people with olfactory impairment

recover within 2 weeks, with recovery rates ranging from 31.7% to

89%.30 According to most research, 5% of patients have olfactory

impairment that does not go away.31

This study identified several variables that could influence the

prognosis of olfactory and taste disorders following infection,

including sex, SARS‐CoV‐2 vaccination, head and face trauma history,

nasal and oral health status, smoking history, and the persistence of

accompanying symptoms. This is in line with several reports from the

literature: (1) women, those with nasal obstruction, and people with

severe initial olfactory dysfunction had a poor prognosis for olfactory

dysfunction in SARS‐CoV‐2, according to previous studies32; (2)

smokers had a poor prognosis,33 although some studies claimed that

there was no connection between smoking and prognosis31; and (3)

younger patients recovered their olfactory function more

quickly,34,35 but age was not associated with prognosis, according

to a thorough analysis.31

The limitations of this study were as follows: (1) since the survey

was conducted both online and offline, online participants were

unable to go to the hospital for relatively objective olfactory testing

(e.g., T&T, Sniffin' Sticks, UPSIT), so the questionnaire was designed

only with VAS scores. There may have been memory bias in the

participants' evaluations of their own olfactory and taste function. (2)

Due to the limitations of its design, the questionnaire failed to

distinguish between people who spontaneously recovered from

olfactory and taste disorders and those who recovered as a result

of treatment. In addition, the type, manufacturer, and timing of the

vaccine received by participants were not collected. (3) Because

anyone who sees the advertisement can scan the QR code to

participate in taking the questionnaire, it is unclear whether the

participants participated in the survey through online or offline

means. (4) Although we encouraged all types of subjects to complete

the questionnaire by giving out bonuses, the fact that the question-

naires were released on public platforms may have skewed the

sampling toward persons with olfactory and gustatory disorders. This

may have resulted in an overestimate of the incidence rate of SARS‐

CoV‐2‐related olfactory and taste disorders.
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