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Introduction
The 2019 novel coronavirus disease (COVID-19) pandemic 

has led to the tragic loss of more than 300,000 lives worldwide 
[1], as well as a global economic recession largely triggered by 
nationwide lockdowns imposed by governments as attempted 
disease control measures. The disease is caused by the SARS-
CoV-2 virus and is considered a prodigious worldwide threat to 
human health. A joint press release from the British Rhinologic  

 
Society and British Association of Otorhinolaryngology on March 
21, 2020 reported that an increasing number of COVID-19 patients 
in Italy, South Korea, Iran, and United Kingdom had reported 
smell impairments [2]. Professional organizations in the United 
States and United Kingdom have worked quickly to produce public 
guidelines regarding smell and taste disturbances that individuals 
with COVID-19 may experience [3,4]. At the time of writing, there 
have been more reports and scientific publications on the smell 
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and taste disturbance in COVID-19 to incidence, symptomatology, 
objective tests and possibly recovery in the West [5,6]. However, 
no case series has been reported to re-evaluate smell and taste 
impairment in Chinese patients with COVID-19 outside province of 
China, despite an apparently low incidence of these symptoms in 
previous large cohort studies [7-9]. 

Both the United States and European countries have reported a 
high incidence of smell (68–85.6%) and taste dysfunction (71–88%) 
among patients with COVID-19 [10,11]. In contrast, Korea reported 
that only 15.3% of a large cohort of patients (N = 3,191) reported 
a loss of smell or taste [12]. It is therefore unclear whether these 
symptoms are affected by ethnic differences or other geographical 
factors. Here, we aim to describe our preliminary evaluation of 
smell and taste dysfunction associated with COVID-19 through 
a cross-sectional cohort study of an ethnic Chinese population in 
Hong Kong. Future publications from Western and Asian countries 
will provide a comparative comprehensive overview of these 
specific symptoms and their potential use as specific screening 
tools for COVID-19.

Materials and Methods
This study adhered to the tenets of the Declaration of Helsinki. 

The study protocol was approved by the Research Ethics Committee 
of Kowloon Central and Kowloon East Cluster of The Hospital 
Authority of Hong Kong. Informed consent was obtained from all 
patients. 

Study Design 

This is a cross-sectional cohort study. Data collection is ongoing 
from all patients with suspected and confirmed COVID-19 during 
this pandemic. For this preliminary analysis, we recruited subjects 
from 120 out of 165 patients who had been tested for SARS-
coronavirus 2 (SARS-CoV-2) and were admitted to the United 
Christian Hospital and Tseung Kwan O Hospital between February 
8 and April 15, 2020. The inclusion criteria were: aged ≥18 years; 
a SARS-CoV-2 test history; and an ability understand written 
traditional Chinese or verbal Cantonese or Mandarin. The exclusion 

criteria were: aged <18 years and having pre-existing smell and 
taste disturbances. The COVID-19 group comprised patients with a 
positive test result for SARS-CoV-2 from combined nasopharyngeal 
swab (NPS) and throat swab (TS). The control group comprised 
patients with suspected COVID-19 who had a negative SARS-CoV-2 
test result.

Questionnaire Design and Data Collection

A traditional Chinese-language questionnaire was designed 
to collect the patients’ clinical data via phone contact or online 
submission. Information was collected on history of rhinitis, nasal 
surgery, use of medication for nasal symptoms, and symptoms such 
as nasal discharge, nasal obstruction, purulent nasal discharge, 
blood-stained nasal discharge, cough, sputum, shortness of breath 
(SOB), fever, change of smell and change of taste. A 10-point scale 
was used to indicate changes in smell and taste (1: anosmia and 
ageusia, 2–9: hyposmia and hypogeusia, 10: no change).

The participants’ demographic characteristics, travel history, 
occupation, cluster phenomenon, contact history and laboratory 
findings were extracted from electronic medical records. Of 
particular importance were the cycle threshold (Ct) values from a 
SARS-CoV-2 polymerase chain reaction (PCR) assay of combined 
nasopharyngeal and throat swabs (NPS + TS).

Statistical analysis 

All statistical analyses were performed using SPSS version 
23.0 (IBM, Armonk, NY, USA). Symptom variables included in the 
comparisons were runny nose, nasal obstruction, blood-stained or 
purulent nasal discharge, cough, sputum, SOB, fever and change in 
smell or taste. A logistic regression analysis was used to compute 
the odds ratios (OR) of the symptoms. Student’s t-test and Pearson’s 
chi-square test were used to compare demographic statistics and 
questionnaire results between groups. The Mann–Whitney U 
test was used to compare smell and taste impairments between 
groups. The relationship between smell and taste impairments was 
analyzed using Spearman’s rank correlation coefficient. A p value < 
0.05 was considered statistically significant. 

Results

Figure 1: Prevalence of symptoms in patients with confirmed COVID-19.
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In this cross-sectional study, 74 confirmed COVID-19 patients 
were contacted, and 60 were recruited; 14 declined to participate. 
Ninety-one control patients were contacted and 60 were recruited; 
30 could not be reached by phone and one declined to participate.

Patients’ demographic data and presenting symptoms 

The COVID-19 group comprised 36 males and 24 females, while 
the control group comprised 26 males and 34 females (p = 0.068). 
The mean ages were 37.8 ±16.6 years in the COVID-19 group and 
38.4 ± 14.2 years in the control group (p = 0.818). The two groups 

did not differ significantly in terms of basic demographics. The 
most common symptoms of COVID-19 patients were cough (60%), 
fever (50%) and expectorant (43%), whereas only 3 to 5% reported 
purulent and blood-stained nasal discharge (Figure 1). Dyspnea 
and fever were more common among confirmed COVID-19 cases 
than among controls (25% vs 8.3%; OR 3.7, p = 0.014 and 50% vs 
23.3%; OR 3.6; p = 0.002, respectively). The presence of rhinorrhea, 
nasal obstruction, purulent and blood-stained nasal discharge, 
cough, and sputum production did not differ significantly between 
the groups (Table 1). 

Table 1: Demographic data and presenting symptoms of patients.

Characteristics COVID-19 Group (n=60) No./total no. (%) Control Group (n=60) No./total no. (%) p Value

Male: Female ratio 36:24 26:34  0.068*

Age range (years) 19-71 18-65  

Mean age (years) 37.8±16.6 38.4±14.2  0.818**

History of allergic rhinitis 13/60 (21.6) 16/60 (35) 0.522*

Medication for nasal symptoms 2/60 (3.33) 6/60 (10) 0.143*

History of nasal surgery 0/60 (0) 0/60 (0)  

Rhinorrhea 22/60 (36.7) 27/60 (45) 0.353*

Nasal blockage 23/60 (38.3) 21/60 (35) 0.705*

Purulent nasal discharge 2/60 (3.33) 1/60 (1.67) 0.559*

Epistaxis 3/83 (5) 3/60 (5.0) 1*

Cough 36/60 (60) 28/60 (46.7) 0.143*

Expectorant 26/60 (43.3) 25/60 (41.7) 0.853*

Dyspnea 15/60 (25) 5/60 (8.3) 0.014*

Subjective fever 30/60 (50) 14/60 (23.3) 0.002*

Documented fever on admission 15/60 (25) 7/60 (13.2) 0.059*

Smell change    

1 (Anosmia) 9/60 (15) 0/60 (0)  

2-5 11/60 (18.3) 0/60 (0)  

6-9 8/60 (13.3) 0/60 (0)  

10 (Normal) 32/60 (53.3) 60/60 (100) 0.01#

Taste change    

1 (Ageusia) 4/60 (6.7) 0/60 (0)  

2-5 18/60 (30) 0/60 (0)  

6-9 5/60 (8.3) 0/60 (0)  

10 (Normal) 33/60 (55) 60/60 (100) 0.01#

*Pearson’s Chi-squared test

**Student’s t-test

#Mann-Whitney U test

Smell dysfunction

Twenty-eight COVID-19 patients (46.7%) reported smell 
dysfunction, with nine (15%) reporting anosmia and 19 (31.7%) 
reporting hyposmia. Of these 28 patients, 20 (71.4%) patients 
reported a > 50% reduction in smell. One patient presented with 
only smell dysfunction without other symptoms. Three patients 

reported smell loss as the earliest symptoms among others. No 
control patients reported any smell dysfunction (p < 0.05; Figure 2). 
The mean age of patients who reported smell dysfunction was 31.6 
± 11.45 years, and there was no sex predilection in this subgroup 
(p = 0.342). Nasal obstruction and fever were more commonly 
reported within the smell dysfunction subgroup (p = 0.005 and p 
= 0.01, respectively). 
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Taste dysfunction

Twenty-seven COVID-19 patients (45%) reported a taste 
dysfunction, with four (6.67%) reporting ageusia and 23 (38.3%) 
reporting hypogeusia. Of these 27 patients, 22 (81.5%) reported a 
> 50% reduction in taste. No control patients reported any taste 
dysfunction (p < 0.05; Figure 2). The mean age of patients who 
reported a taste dysfunction was 30.7 ± 11.62 years. A significant 
correlation was observed between a high degree of smell 
dysfunction and a high degree of taste dysfunction (Spearman’s 

correlation coefficient = 0.813, p < 0.05). 

Ct values of PCR assays of nasopharyngeal and throat 
swabs

The mean Ct value of SARS-CoV-2 PCR tests in the COVID-19 
group was 27.4 ± 6.6. The Ct values of different subgroups of patients 
ranged from 26.7 ± 6.7 to 34.0 ± 2.9 (Table 2). The result of one-way 
ANOVA did not show statistically significant relationship between 
the Ct value and the incidence of smell or taste dysfunctions (p = 
0.822 and p = 0.228, respectively). 

Figure 2: Prevalence and severity of smell and taste impairment in the COVID-19 and control groups.

Table 2: Ct values from SARS-CoV-2 PCR assay in patients with confirmed COVID-19.

Number of patients (n=60) Ct value p Value

Smell change

1 (Anosmia) 9 27.5±6.3

2-5 11 29.0±7.0

6-9 8 28.0±7.2

10 (Normal) 32 26.8±6.7

0.822*

Taste change

1 (Ageusia) 4 34.0±2.9

2-5 18 26.9±6.0

6-9 5 27.8±6.2

10 (Normal) 33 26.8±7.1

0.228*

*One-way ANOVA

Ct: cycle threshold; SARS-CoV-2: severe acute respiratory syndrome coronavirus-2; PCR: polymerase chain reaction.

Discussion
Viral infection is a common cause of acute disturbances in smell 

and taste, which account for 19% of all chemosensory disturbances 
[13]. However, no reports have addressed the incidence of smell 

and taste dysfunction after viral infections of the upper respiratory 
tract, possibly because these conditions recover spontaneously or 
cause only mild symptoms. In our cohort of Chinese patients with 
COVID-19, the rates of smell and taste dysfunction were 46.7% and 
45%, respectively, which were consistent with symptom reports of 



American Journal of Biomedical Science & Research

Am J Biomed Sci & Res                                     Copy@ Peter KM Ku

234

COVID-19 cases in Western populations (34–88%) [10,11,14]. The 
incidence of smell dysfunction was higher in our Chinese patients 
than in a Korean cohort (15.3%) [12]. Our findings suggest that 
there are no ethnic differences in COVID-19-related smell and 
taste dysfunction between Chinese and Caucasian populations, 
and the Chinese should take equally high suspicion of infection if 
sudden smell and taste loss happened during COVID-19 pandemic. 
Fever and nasal obstruction were more commonly seen in patients 
suffered from smell impairment which may at least suggest a 
conductive etiology was present.

In our cohort, no symptomatic patients with negative SARS-
CoV-2 test results complained of smell or taste impairment 
whereas Yan et al. also reported a much higher prevalence of 
smell and taste impairment in COVID-19 patients relative to test-
negative patients (68% vs. 16% and 71% vs. 17%, respectively) 
[11]. This may be attributable to viral influenza season was over in 
February 2020 and public awareness of self-protection and hygiene 
required to prevent a viral influenza outbreak. Therefore, the 
incidence and severity of any non-COVID-19 viral upper respiratory 
tract infections may cause less disturbance of smell and taste 
performance. However, this study may have been subject to recall 
bias. Patients or physicians may also have underrated alterations in 
patients’ ability to smell and taste, due to these being assumptively 
considered unimportant, short lasting or being overridden by the 
more sinister symptoms of COVID-19. 

It remains unknown why smell and taste impairment was 
underreported in a very large cohort of confirmed COVID-19 
patients in China. A report by the World Health Organization 
(WHO)-China Joint Mission on COVID-19 that covered the period 
of February 16–24, 2020 and was published on April 8, 2020 
identified fever (87.9%), dry cough (67.7%), fatigue (38.1%), 
sputum production (33.4%) and SOB (18.6%) as more common 
symptoms in 55,924 laboratory confirmed COVID-19 cases, but 
made no mention of taste and smell dysfunction [15]. However, Mao 
et al. reported smell (5.1%) and taste disturbances (5.6%) in 214 
patients treated at three designated special care centers in Wuhan, 
China from January 16 to February 19, 2020 [16]. The incidence 
of smell and taste dysfunction in the Chinese population of Hong 
Kong should not be as high in our current report if the difference in 
symptom presentation between Eastern and Western populations 
can be attributed to ethnic factors alone. More research is needed 
to determine whether the differences in symptom presentation 
could be attributable to different strains of SARS-CoV-2, and 
this information will become available with the isolation of new 
coronavirus strains [17,18]. Notably, the first report on smell 
impairment as a marker of COVID-19 was published on March 21, 
2020 by the British Rhinologic Society and British Association of 
Otorhinolaryngology, whereas the WHO-China Joint Mission on 
COVID-19 and Mao et al. captured data from mid-January to late 

February. Most of the subjects recruited in our cohort were tested 
in March 2020, and most had traveled from the United States, 
Europe and Japan. More data are needed to determine whether 
SARS-CoV-2 mutated to a new strain that affects olfactory and 
gustatory perception.

Hong Kong’s reporting criteria for a suspected COVID-19 case 
are fever, respiratory symptoms or pneumonia and a recent history 
of travel from any country with active community transmission of 
COVID-19 or close contact with any confirmed case within 14 days 
[19]. All suspected cases are tested for SARS-CoV-2, and positive 
cases are admitted to hospital for surveillance. Although the 
incidence of fever, SOB, cough, and expectorant ranged from 25% 
to 60% among our confirmed cases, they were also present in 8 to 
47% of control cases. In contrast, smell and taste symptoms were 
very specific in our series, as we observed frequencies of 46.7% 
and 45%, respectively, in the COVID-19 group and no reports in 
the control group. Our results support the recommendation by the 
American Academy of Otolaryngology – Head and Neck Surgery 
advocating the addition of anosmia, hyposmia and dysgeusia to the 
list of screening tools for possible COVID-19 infection which is also 
applicable in Chinese population [3]. 

Real-time PCR yields a Ct value, which is defined as the number 
of amplification cycles required to reach a threshold of detection 
of the target nucleic acid. The Ct level is inversely proportional to 
the amount of the target in a sample. Therefore, the Ct level may 
indirectly indicate the viral replication activity level, which affects 
the infectivity of SAR-CoV-2 in a patient [20]. Higher SARS-CoV-2 
loads have been detected in the nose than in the throat [21]. In our 
current study, no correlation was noted between Ct values and smell 
or taste impairment in individual patients. This suggested that the 
severity of smell or taste impairment may not be related to the viral 
activity. Further studies are required to identify the risk factors in 
causing the smell and taste dysfunction in the COVID-19 patients.

 This study is limited by the lack of physical examinations of the 
nose and pharynx of patients. Additionally, the symptoms related to 
smell and taste were determined via a questionnaire that inquired 
about symptoms, and no objective tests were performed to confirm 
and quantify the severity of these patient-reported abnormalities, 
and to decide if the smell impairment was conductive or 
sensorineural in its etiology [22]. Moreover, we could not obtain 
data from patients who were extremely ill and required intensive 
care. Those confirmed COVID-19 cases that were discharged 
may not be medically fit and safe to return physically for further 
evaluation in otolaryngology clinic due to worry of reactivation 
of virus for inconsistent PCR results in nasopharyngeal and deep 
pharyngeal swab. Follow up is only possible by symptoms enquiry 
through telemedicine until more concrete evidence to rebut the 
observation of reactivation. 
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However, this study is strengthened by its use of a control group 
with symptoms, which allowed us to demonstrate a much higher 
prevalence of smell and taste impairment among the COVID-19 
cases in Chinese population. Smell impairment could present as 
the earliest symptom and be the only symptom of some patients. 
Moreover, assistance from our team allowed us to obtain data from 
more than two-thirds of the admitted COVID-19 cases at our local 
facility. While the daily incidence of locally confirmed COVID-19 
patients is on single digit recently, it will be lingering on for some 
time as in some countries like China, Japan, Singapore and Korea. 
Our real threat is from those asymptomatic carriers who may 
present lately; the imported cases from countries which are still 
heavily affected by this pandemic; and another potential seasonal 
outbreak in fall or winter. Therefore, we still need to be highly 
vigilant at all time about COVID-19 infection even when global 
situation seems to ease out in recent weeks. 

Conclusion
We observed no ethnic differences in COVID-19-related smell 

and taste dysfunction between Chinese and Caucasians. These 
symptoms were more specific for COVID-19 than fever, cough, and 
shortness of breath. In this study, smell and taste dysfunction are 
sufficiently distinctive to be used for screening high-risk subjects 
for laboratory testing.
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