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Abstract
Purpose We aim to study the prevalence of olfactory and taste dysfunction (OTD) in subjects residing in a Community Care 
Facility (CCF), a center unique to Singapore that is dedicated to isolate foreign workers with COVID-19 infection who have 
mild disease with minimal or no symptoms.
Methods This is a cross-sectional study analyzing data prospectively collected from COVID-19-positive subjects who were 
admitted into a single-center Singapore EXPO CCF from 1st May 2020 to 1st July 2020. The following variables were col-
lected: age, gender, ethnicity, anosmia, ageusia and acute respiratory infection (ARI) symptoms. Symptoms of anosmia and 
ageusia were self-declared via a mandatory questionnaire administered on admission.
Results A total of 1983 subjects were included. The overall prevalence of anosmia and ageusia is 3.0% and 2.6%, respectively. 
58% of anosmic subjects have co-existent ageusia and 72.6% of anosmic subjects have no concurrent sinonasal symptoms. 
OTD is less likely to present in subjects who are asymptomatic for ARI, compared to those symptomatic for ARI (anosmia: 
2.0% versus 4.4% p = 0.002; ageusia: 1.6% versus 4.2% p < 0.001). There is a difference in the prevalence of OTD between 
the different ethnic groups (Indian, Chinese, Bangladeshi and Others), with Chinese and Bangladeshi reporting a higher 
prevalence (p < 0.043)
Conclusion The true prevalence of OTD in COVID-19-positive subjects may be low with aggressive screening of all subjects, 
including those asymptomatic for ARI.
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Introduction

The coronavirus disease 2019 (COVID-19) was first reported 
as a mass outbreak in Wuhan, Hubei Province, China and has 
since proved its virulence as it spread rampantly to the rest 
of the world. World Health Organization (WHO) declared 

COVID-19 a pandemic on 11 March 2020 [1]. Since then, 
the number of cases has been increasing exponentially, with 
20,026,186 confirmed cases globally at the time of writing 
this article [2].

In Singapore, there was a surge of infected cases in April 
2020, mostly foreign workers residing in crowded dormi-
tories. In response to this, the Singapore government made 
efforts at aggressive screening, by means of real-time Poly-
merase Chain Reaction (rt-PCR) of respiratory specimens 
of all dormitories, and admitted COVID-19-positive foreign 
workers into appropriately tiered facilities for medical care 
and isolation. A Community Care Facility (CCF) is an iso-
lation facility for COVID-19-positive foreign workers with 
mild or no symptoms. They are generally well subjects who 
have no medical indications or co-morbidities requiring 
admission to acute hospital for inpatient care. The proactive 
screening of this population group presented an opportunity 
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to study the prevalence of OTD in COVID-19-positive 
subjects.

The main clinical manifestations of COVID-19 are fever, 
fatigue, dyspnea and upper respiratory tract symptoms such 
as cough, sore throat, nasal congestion and rhinorrhea. There 
have been a growing number of reports on increased inci-
dences of olfactory and taste dysfunction (OTD) following 
COVID-19 infection. Tong et al. quoted a 52.73% pooled 
prevalence of olfactory dysfunction and 43.93% prevalence 
of taste dysfunction among diagnosed COVID-19-positive 
subjects [3]. As the awareness of the association between 
OTD and COVID-19 rose, the Centres for Disease Control 
and Prevention (CDC) added “new loss of taste or smell” 
as a symptom that may appears 2–14 days after COVID-19 
exposure [4]. The actual specificity as a criterion for screen-
ing suspected COVID-19 cases is unknown, as other viral 
infections may also cause OTD, and post-viral anosmia 
makes up only 40% of all causes of anosmia [5].

Current literature suggests COVID-19 subjects of mild-
to-moderate disease profile have a higher prevalence of OTD 
[6–8]. We write with great interest with regards to this group 
of COVID-19 subjects in the CCF who have minimal or no 
symptoms to investigate the prevalence of OTD in COVID-
19 subjects with a mild disease profile exclusively.

Internationally, this is the largest collection of patient 
data and includes asymptomatic subjects picked up on active 
screening, a unique population group not previously studied.

Materials and methods

Study population

This is a cross-sectional study involving foreign workers 
who were admitted to a dedicated Community Care Facil-
ity (CCF) for COVID-19-positive subjects from 1st May 
2020 to 1st July 2020, yielding a total sample size of 1983 
subjects. Aligned with the admission criteria, all subjects 
were male foreign workers with at least 18 years of age, 
diagnosed with COVID-19 infection by means of rt-PCR 
of their respiratory specimens, and had only minimal or no 
symptoms (asymptomatic). Basic demographics and symp-
tomatology data were extracted from the online electronic 
medical records on GPConnect. Assessments for anosmia, 
ageusia and acute respiratory infection, i.e. nasal congestion, 
rhinorrhea, cough and sore throat, were reported as binary 
(yes or no). Approval for the study was obtained from the 
SingHealth Centralized Institutional Review for use of de-
identified data (CIRB Ref: 2020/2463).

Assessment of anosmia and ageusia

Symptoms of anosmia and ageusia were self-declared 
by subjects via a mandatory questionnaire as part of the 
admission workflow. The questionnaire was translated to 
the respective languages to ask “did you lose your sense 
of smell?” and “did you lose your sense of taste?” When 
in doubt, the questionnaire administrators would clarify 
verbally with the subjects that the intention of the ques-
tions was a complete loss of smell and taste at any point of 
their infection, even if they subsequently regained some of 
their senses later on in the recovery period.

Statistical analysis

Continuous and categorical variables were expressed as 
median (interquartile range) and proportion, respectively, 
and compared using Wilcoxon rank-sum test and Chi-
square test, respectively. Fisher’s exact test was used for 
comparison of categorical variables, where appropriate. 
A p value < 0.05 was considered significant. All statisti-
cal analysis was performed using R 3.6.3, [R Core Team 
(2020). R: A language and environment for statistical com-
puting. R Foundation for Statistical Computing, Vienna, 
Austria].

Results

A total of 1983 subjects were identified in the study. 
The median age was 35 (IQR 29–40) years. 54% were 
of Bangladeshi ethnicity, 37% Indian and 5.1% Chinese 
(Table 1). The overall prevalence of OTD (anosmia or 
ageusia) was 3.8%. Of the 2 study symptoms, 59 (3.0%) 
subjects reported anosmia and 51 (2.6%) subjects reported 
ageusia; these figures are much lower than those quoted 
in the current literature. We observed that the Chinese 
and Bangladeshi subjects were more likely to have OTD, 
as compared to Indian and Others (Table 2, Fig. 1). This 
result is of statistical significance (p = 0.043).

Of the 76 subjects with OTD, 59% had co-existent acute 
respiratory infection (ARI) symptoms such as cough, sore 
throat, nasal congestion or rhinorrhea (p < 0.001). The 
occurrence of anosmia in symptomatic subjects was 4.4% 
compared to 2.1% in asymptomatic subjects (p = 0.002), 
and the occurrence of ageusia in symptomatic subjects was 
4.2% compared to 1.6% in asymptomatic subjects (p < 0.001) 
(Table 3, Fig. 2a and b). 27% of subjects with anosmia had 
concurrent sinonasal symptoms (rhinorrhoea and nasal con-
gestion), while 73% of them did not (Table 4).
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Table 1  Prevalence of OTD, 
anosmia and ageusia in COVID-
19 patients

Statistics presented: median (IQR); n (%)

Characteristics Overall
N = 1983

OTD
N = 76

Anosmia
N = 59

Ageusia
N = 51

Age, years 35 (29, 40) 36 (32, 41) 36 (31, 41) 37 (33, 41)
Nationality
 Bangladeshi 1064 (54) 50 (66) 36 (61) 38 (75)
 Indian 743 (37) 19 (25) 17 (29) 9 (18)
 Chinese 102 (5.1) 6 (7.9) 5 (8.5) 3 (5.9)
 Other 74 (3.7) 1 (1.3) 1 (1.7) 1 (2.0)

Acute respiratory infection symptoms 765 (39) 45 (59) 34 (58) 32 (63)
 Cough 497 (25) 33 (43) 24 (41) 23 (45)
 Sore throat 310 (16) 18 (24) 11 (19) 12 (24)
 Rhinorrhea or nasal congestion 277 (14) 18 (24) 16 (27) 14 (27)

Table 2  Comparison of 
COVID-19 patients with and 
without OTD

Statistics presented: median (IQR); n (%). Statistical tests performed: Wilcoxon rank-sum test; Fisher’s 
exact test; Chi-square test of independence

Characteristics With OTD
N = 76 (3.8%)

Without OTD
N = 1907 (96%)

p value

Nationality 0.043
 Bangladeshi 50 (66) 1014 (53)
 Indian 19 (25) 724 (38)
 Chinese 6 (7.9) 96 (5.0)
 Other 1 (1.3) 73 (3.8)

Acute respiratory infection symptoms 45 (59) 720 (38)  < 0.001
 Cough 33 (43) 464 (24)  < 0.001
 Sore throat 18 (24) 292 (15) 0.049
 Rhinorrhea or nasal congestion 18 (24) 259 (14) 0.013

Fig. 1  Prevalence rates of OTD, 
anosmia and ageusia in COVID-
19 patients by ethnicities
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Discussion

Mao et al. was one of the first authors to propose a correla-
tion between COVID-19 and OTD. He studied subjects with 
peripheral nervous symptoms attributed to COVID-19 and 
found that 5.6% had hypogeusia and 5.1% had hyposmia 
[9]. Following this, many authors have submitted reports to 
support an association between COVID-19 and OTD. Many 
studies are heterogeneous with respect to severity of disease, 
most commonly grouped together as mild-moderate disease 
profile (due to ethical difficulties to recruit severely ill sub-
jects in the intensive care setting). There is scarcity of sub-
group analyses to investigate possible differences in symp-
tomatology between mild and moderate disease profiles.

This is the largest study to-date on the prevalence of OTD 
in COVID-19 subjects with minimal or no symptoms. We 
observed an overall prevalence of 3.8% for OTD, of which 

Table 3  Comparison of COVID-19 patients with and without ARI 
symptoms (symptomatic versus asymptomatic)

Statistics presented: median (IQR); n (%). Statistical tests performed: 
Wilcoxon rank-sum test; Chi-square test of independence

Characteristics Symptomatic
N = 765 (39%)

Asymptomatic
N = 1218 (61%)

p value

Nationality  < 0.001
 Bangladeshi 514 (67) 550 (45)
 Indian 205 (27) 538 (44)
 Chinese 31 (4.1) 71 (5.8)
 Other 15 (2.0) 59 (4.8)

Olfactory and taste 
dysfunction

45 (5.9) 31 (2.5)  < 0.001

 Anosmia 34 (4.4) 25 (2.1) 0.002
 Ageusia 32 (4.2) 19 (1.6)  < 0.001

Fig. 2  a (Left) Venn diagram showing proportion of anosmic patients with and without ARI symptoms. b (Right) Venn diagram showing pro-
portion of ageusic patients with and without ARI symptoms

Table 4  Proportion of anosmic  
patients with and without 
sinonasal symptoms

Statistics presented: median (IQR); n (%). Statistical tests performed: Wilcoxon rank-sum test; Fisher’s 
exact test; Chi-square test of independence

Characteristics With anosmia
N = 59 (3.0%)

Without anosmia
N = 1924 (97%)

p value

Nationality 0.3
 Bangladeshi 36 (61) 1028 (53)
 Indian 17 (29) 726 (38)
 Chinese 5 (8.5) 97 (5.0)
 Other 1 (1.7) 73 (3.8)

Acute respiratory infection symptoms 34 (58) 731 (38) 0.002
 Cough 24 (41) 473 (25) 0.005
 Sore throat 11 (19) 299 (16) 0.5
 Rhinorrhea or nasal congestion 16 (27) 261 (14) 0.003
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3.0% were anosmic and 2.6% were ageusic; these figures are 
much lower than those quoted in the current literature. This 
can be attributed to the aggressive mass screening exercise 
that was carried out in foreign worker dormitories, resulting 
in a larger denominator, as well as the inclusion of well-
asymptomatic subjects. This is as opposed to other studies 
that survey for OTD in symptomatic subjects who actively 
seek medical attention.

We were able to perform sub-group analysis to compare 
the prevalence of OTD in symptomatic versus asymptomatic 
subjects. We found that the occurrence of anosmia in sub-
jects with ARI symptoms was twice that of asymptomatic 
subjects (4.4% versus 2.1%, p = 0.002), and the occurrence 
of ageusia in symptomatic subjects was almost three times 
that of asymptomatic subjects (4.2% versus 1.6%, p < 0.001). 
Our data suggests that OTD is less common in asymptomatic 
subjects.

Similar to Mao et al., our study reported a lower prev-
alence of OTD compared to our non-Asian counterparts. 
Speth et al. described a prevalence of 61.2% for COVID-
19-related olfactory dysfunction (mostly anosmia) in Swit-
zerland [10], Lechien et al. found olfactory dysfunction 
in 85.6% of COVID-19-positive subjects (79.6% anosmic 
and 20.4% hyposmic) in Europe [7], Hopkins et al. found 
86.4% of COVID-19-positive subjects anosmic in England 
[8]. Lechien et al. proposed that Angiotensin-converting-
enzyme-2 (ACE2) polymorphisms and differences in expres-
sion levels between Asian and European populations could 
be the reason for the different symptom presentations across 
ethnicities [7, 11]. In our sub-group analysis, we found that 
Chinese and Bangladeshi subjects were more likely to have 
OTD compared to other South East Asian ethnicities in the 
foreign worker population (such as Indian, Thai, Sri Lankan 
and Filipino). This further suggests that there may be genetic 
affinity of some viruses for some tissues and individuals. 
This is another area to explore so as to shed light on the 
potential clinical differences between subjects from different 
world regions [7, 12].

Our study reported that 58% of anosmic subjects also had 
co-existent ageusia. This can be explained by the widely pro-
posed angiotensin-converting enzyme 2- (ACE2) mediated 
mechanism. ACE2 is the main host cell receptor of SARS-
CoV-2 and they are highly expressed in nasal respiratory 
epithelial cells and olfactory epithelial cells. It was postu-
lated that viral invasion of the olfactory epithelial cells can 
lead to anosmia, especially when coronaviruses have been 
shown to be highly neurotropic in animal models [13, 14]. 
Taste can potentially be affected in the same way, as ACE2 
is also highly expressed on the oral mucosa and tongue.

The other proposed mechanism for olfactory dysfunction 
is conductive—secondary to inflammation and edema of the 
sinonasal passage, obstructing olfactory molecules from 
reaching the olfactory cleft. This is less subscribed to, since 

there have been substantial reports on olfactory dysfunc-
tion in the absence of sinonasal symptoms. Lechien et al. 
found that 79.7% of COVID-19-positive subjects reported 
anosmia in the absence of nasal congestion of rhinorrhea 
[7], while Beltra´n-Corbellini et al. reported that only 12.9% 
of COVID-19-positive subjects in his study with OTD had 
nasal congestion [15]. Our results are consistent with these 
studies, as 72.9% of our subjects who reported anosmia had 
no concurrent sinonasal symptoms (nasal congestion or 
rhinorrhea).

Limitations

The results of our study should be interpreted within the 
constraints of its limitations. First, this study only assessed 
for anosmia and ageusia, but not other degrees of sensory 
loss or alteration such as hypogeusia, hyposmia and phantos-
mia. The study was designed to focus specifically on com-
plete loss of olfactory function, in view of the challenge 
of administering the questionnaire in multiple different lan-
guages in a multi-national and multi-lingual study popula-
tion. They were direct binary questions targeted at anosmia 
and ageusia, hence study subjects should be able to declare 
such symptoms with confidence. As subjects in this facility 
were generally well and found to be COVID-19 positive via 
proactive screening, their duration of stay was short, before 
rapid transfer to other step-down facilities. This precluded 
the feasibility of administering objective smell and taste test-
ing due to time constraints. Nonetheless, we opine that the 
correlation of self-reported OTD and objective measurement 
should be undertaken in further large-scale studies involv-
ing generally well patients, as this population is significant 
but understudied. Secondly, there may be recall bias as it is 
uncertain when was the onset of anosmia or ageusia for our 
subjects. Third, this is an all-male study population. If gen-
der were a significant risk factor to COVID-19-related OTD, 
the results of this study would be skewed. A few authors 
have reported females to be more susceptible to OTD [6, 10], 
however, this evidence has not yet been reproducible and 
proven to be significant. Lastly, we did not correlate OTD 
with cycle threshold values (Ct-values), which is a proxy for 
viral shedding status. We were unable to follow up on the 
resolution of OTD due to the large number of study subjects 
involved and some were transferred out to a step-down facil-
ity during this period of data collection.

Conclusion

This is the largest study on prevalence of OTD in a popu-
lation of COVID-19-positive subjects with minimal or no 
symptoms. Our finding of a lower prevalence of OTD sug-
gests that these symptoms may be less sensitive as screening 
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criteria in asymptomatic carriers. There is an ethnic differ-
ence in the prevalence of OTD. Otolaryngologists should 
continue to exercise heightened vigilance in managing 
patients with acute onset of OTD symptoms. Appropriate 
measures of quarantine and testing should be undertaken, 
and these patients should be seen after a window period 
where viral shedding has halted and they are deemed safe 
to return to the community. Long-term follow-up of these 
patients should be considered to evaluate if these symptoms 
resolve and when, if they do.
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