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Abstract

Aim and Objectives To describe the prevalence and char-
acteristics of olfactory dysfunction (OD) in patients with
laboratory-confirmed COVID-19 infection.

Materials and Methods This monocentric study was per-
formed at Chest Diseases Hospital during the COVID-19
pandemic and all patients testing positive for COVID-19
over a 5-month period (April to August 2020) were
recruited. Detailed history was elicited from subjects and
all patients were inquired about olfactory dysfunction
(OD). Patients with olfactory dysfunction were asked to
complete olfactory questionnaires based on the short ver-
sion of the Questionnaire of Olfactory Disorders-Negative
Statements (sQOD-NS).

Results 655 patients with mild to moderate COVID-19
infection were included in the study. The prevalence rate of
olfactory dysfunction was 18.47% (n = 121) with contri-
bution of 11.60% (n=76) and 6.87% (n =45) from
anosmia and hyposmia respectively, thereby suggesting
olfactory dysfunction to be a significant clinical feature in
COVID-19 patients. Males were significantly more affec-
ted by olfactory dysfunctions than females. Anosmic
patients had significantly reduced sQOD-NS results as
compared to hyposmic patients (significant at P < 0.05).
The mean duration of OD was 7.7 days (£ 4.3) and >90%
patients in our study showed resolution within 14 days.
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Conclusion The early recognition of olfactory dysfunction
should help to screen, identify and thereby quickly isolate
mildly symptomatic COVID-19 patients from the general
population and the existence of these dysfunctions may
well be a prognostic factor in the course of the disease.
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Introduction

Coronavirus disease 2019 (COVID-19) is caused by a
newly discovered coronavirus. The virus is now known as
the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). This current viral pandemic started from
Wuhan, China, in December 2019 and has spread expo-
nentially to the rest of the world [1]. This is the third novel
coronavirus in last 17 years and phylogenetically it is
closely related to bat-derived SARS like coronaviruses [2].

SARS-CoV-2 virus utilizes spiny protein S1, which is
responsible for making the virion adhere to cell membrane
and the host ACE2 receptor [3]. ACE2 is a functional
receptor for SARS-CoV-2, and its nervous system
expression and distribution indicates that SARSCoV-2 can
induce neurological manifestations via direct or indirect
pathways [4]. Because of the unusual morphology of the
olfactory system, including the olfactory bulb and the
olfactory nerve, viruses may also contribute through the
cribriform plate to central nervous system infections [35, 6].

As of August 16, 2020, there were 21,294,845 confirmed
cases of COVID-19 and 761,779 deaths globally [7].
COVID-19 has been reported to spread among humans
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across multiple sources, such as droplets, aerosols, feces
and oral mucous membranes [8].

In light of the increasing number of true positives and
the paucity of test kits and facilities, particularly in
developing countries, it is of paramount importance to
gauge the number of diagnostic symptoms of this disease in
order to make a decision on self-isolation and to prevent
infection transmission.

Many studies have documented common clinical
symptoms of COVID-19 including fever, cough, diarrhea
and fatigue [1]. In comparison, some patients may expe-
rience upper respiratory symptoms such as pharyngodynia,
sore throat, nasal obstruction, rhinorrhea and alterations in
olfaction [9, 10]. Viral pneumonia leading to acute respi-
ratory distress syndrome (ARDS) and even death has been
observed in more severe cases [10].

There is steadily growing observational evidence that
olfactory disorders are prevalent symptoms in COVID-19
patients, in absence of rhinorrhea and nasal obstruction and
can be presenting symptoms before the appearance of other
symptoms such as cough and fever. Related studies come
from various countries worldwide [11]. Although post viral
olfactory dysfunction is common observation in ENT
practice and viruses like rhinovirus, parainfluenza, Epstein-
Barr virus and some coronavirus have been implicated to
cause this via an inflammatory reaction of the nasal mucosa
and the development of rhinorrhea, but the olfactory dys-
function that is observed in COVID-19 is usually not
associated with rhinorrhea [12, 13].

The role of an otolaryngologist in COVID-19 pandemic
is very crucial and, in many, otolaryngologist will be the
first to evaluate COVID-19 positive patients. Since SARS-
CoV-2 is most likely to be transmitted by contact and
respiratory droplets (aerosols) [14], ENT examination is a
high risk procedure to the healthcare provider over short
distances (1.5 m).

Recent studies have shown that olfaction also affects the
quality of life (QOL) [15-18] and olfactory impairment can
lead to problems in diverse elements of QOL such as
safety, hygiene, and nutrition. Since there have been a
rapidly growing number of reports of a significant increase
in the number of patients presenting with olfactory dys-
function in the absence of other symptoms, a comprehen-
sive epidemiological review is the need of the hour to
characterize olfactory disorders in infected patients.

The aim of this study is to describe the prevalence and
characteristics of olfactory dysfunction (OD) in patients
with laboratory-confirmed COVID-19 infection and this
study is conducted to help the international community in
better understanding this novel infectious disease.

Materials and Methods

This monocentric cross-sectional observational study was
conducted at Chest Diseases hospital, an associated hos-
pital of GMC Srinagar, J&K for duration of five month
from April 2020 to august 2020. This is a designated
hospital assigned by the Government of India to treat
patients with COVID-19. This study is focused on admitted
hospital patients that have been identified as having labo-
ratory-confirmed 2019-nCoV infection. The study was
reviewed and approved by the Ethical committee of our
institution.

All COVID-19 positive patients were isolated with air-
borne and contact precautions in the designated hospital
and attending staff wore personal protective equipment in
accordance with the US Centers for Disease Control and
Prevention guidelines [19]. Our study focused primarily on
patients with mild to moderate COVID-19, described as
patients without the need for intensive care. A written
informed consent was obtained from all the patients
enrolled in this study.

Inclusion Criteria

1. Individuals confirmed to have COVID-19 by SARS-
CoV-2 real-time reverse transcriptase—polymerase
chain reaction (RT-PCR).

2. Adult (>18 years).

3. Patients clinically stable and having mild to moderate
symptoms and able to complete the questionnaire.

Exclusion Criteria

1. Suspected COVID-19 cases but not laboratory-
confirmed.

2. Patients with history of olfactory dysfunctions before
the study.

3. Patients with previous history of head trauma, acute or
chronic rhinosinusitis, allergic rhinitis, dementia,
malignancy or abnormal nasal anatomy.

4. Patients who are sick and admitted in the intensive
care unit at the time of the study.

During our study period, 963 COVID-19 patients were
tested positive, out of which 655 were enrolled in this
study. The study was performed in accordance with the
principles of the Declaration of Helsinki.

Diagnosis was confirmed by real-time PCR (RT-PCR)
on nasopharyngeal and oropharyngeal swabs which were
placed into a collection tube containing preservation
solution for the virus.
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Radiologic assessments included chest and head CT and
all laboratory testing (a complete blood cell count, blood
chemical analysis, coagulation testing, assessment of liver
and renal function testing, C-reactive protein, creatine
kinase, and lactate dehydrogenase) were performed
according to the clinical needs of the patient.

Clinical and Olfactory Assessment

Clinical data was prospectively collected during the ear,
nose, and throat (ENT) consultation in the isolation ward of
the designated hospital. The demographic and clinical
variables studied included: age, sex, smoking history,
comorbidities, olfaction, general and otolaryngological
symptoms. All patients were asked to complete olfactory
questionnaires based on the short version of the Ques-
tionnaire of Olfactory Disorders-Negative Statements
(sQOD-NS). The impact of olfactory dysfunction, if pre-
sent, on the quality of life (QoL) of patients was assessed
through this validated sQOD-NS. This is a 7-item patient
reported outcome questionnaire and each item is rated on a
scale of 0-3, with higher scores reflecting better olfactory-
specific QoL. The total score ranges from O (severe impact
on QoL) to 21 (no impact on QoL) [20]. The study wasn’t
carried out with the intention to check out the association
between olfactory and gustatory dysfunctions in COVID-
19 positive subjects.

Statistical Methods

Data was entered in a Microsoft Excel spreadsheet and
IBM-SPSS statistical software version 22 was used for
analyzing the data. Continuous variables were summarized
as mean and standard deviation. Chi-Square test was used
to compare between categorially variables. Independent-
Samples T-test was used for the comparison of the means.
Two-tailed p-values were reported and a p-value < 0.05
was considered statistically significant.

Results

The study was completed by a total of 655 patients. The
mean age was 32.7 & 10.1 years with a range of
19-85 years. In our study, 63.20% patients (n = 414) were
males and 36.80% (n =241) were females (Table 1).
Hypertension (15.79%) and hypothyroidism (10.52%) were
the most frequent comorbidities in patients. Other comor-
bidities were less frequent (Fig. 1).

The majority of the study subjects had no history of
smoking (74.05%). The prevalence rate of olfactory dys-
function was 18.47% with contribution of 11.60% and
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Table 1 Gender wise distribution of cases

Gender Number Percentage (%)
Male 414 63.20

Female 241 36.80

Total 655 100

6.87% from anosmia and hyposmia respectively (Table 2).
There was a statistically significant difference between the
2 patient groups (with and without olfactory dysfunction)
with respect to the following variables: sex and smoking
history (Tables 3 and 4). The relative effect of olfactory
dysfunction on men and smokers was greater as compared
to women and non-smokers (significant at P < 0.05).

Clinical Outcomes

The general symptoms reported by the patients during the
course of infection are illustrated in Fig. 2. The most
common symptoms were fever (76%), dry cough (60%),
tiredness (41.7%), bodyaches (35%), headache (31%),
nausea/vomiting (22.9%), diarrhea (18.76%) and anorexia
(16.6%). The otolaryngological symptoms most associated
with the infection appear in Fig. 3.

The most common otolaryngological symptom observed
in COVID-19 positive subjects was headache (41.7%) and
sore throat (12.5%). Rest of ENT symptoms were less
frequent (Fig. 3).

Olfactory Analysis

A total of 121 study participants (18.47%) had olfactory
dysfunction consistent with the COVID-19 infection. Of
which, 76 patients (11.60%) were anosmic, and 45 (6.87%)
were hyposmic. In 14.29% patient’s olfactory dysfunction
evolved prior to appearance of general/otolaryngologic
symptoms whereas in 54.29% and 31.42% cases OD was
noted at the same time or after the advent of general/oto-
laryngologic symptoms respectively. The mean duration of
OD was 7.7 days (£ 4.3), and >90% patients in our study
showed resolution within 14 days. The result of olfactory
dysfunction on patient QOL is reported in Table 5. Anos-
mic patients had significantly reduced sQOD-NS results as
compared to hyposmic patients (significant at P < 0.05).
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Fig. 1 Comorbidities associated with COVID-19 positive cases
Discussion
Table 2 Distribution of cases with COVID-19 disease
Covid-19 cases Number Percentage -Olfact.ory dysfunction (OD) as an 1ndlcal-tor (_)f COVID-19
(%) infection has been reported by many studies since the onset
— . . of this pandemic. In recent months, a significant number of
Positive cases with olfactory Anosmia 76 11.60 otolaryngologists have documented the concurrent symp-
dysfunction (OD) Hyposmia 45 6.87 . L.
y ) toms of a sudden anosmia or hyposmia in COVID-19
N _ TOtal_ 121 18.47 positive cases. When working with OPD patients, oto-
PO(SSB’T cases without olfactory dysfunction 534 81.53 laryngologists need to be diligent so that diagnosis of
COVID 19 is not delayed and serious attention should be
Total 655 100

paid to inquiring about the loss of sense of smell in any
suspected COVID-19 patient as coronaviruses have his-
torically been associated with encephalitis and chronic

Table 3 Relationship between gender and olfactory dysfunction in COVID-19 cases

Gender With olfactory dysfunction Without olfactory dysfunction Total p-value
No. Age (%) No. Age (%) No. Age (%)

Males 86 20.77 328 79.22 414 63.20 <0.05

Females 35 14.52 206 85.48 241 36.80

Total 121 18.47 534 81.53 655 100

Table 4 Relationship between smoking and olfactory dysfunction in COVID-19 cases

Smoker With olfactory dysfunction Without olfactory dysfunction Total p-value
No. Age (%) No. Age (%) No. Age (%)

Yes 97 57.05 73 42.95 170 25.95 <0.05

No 24 4.95 461 95.05 485 74.05

Total 121 18.47 534 81.53 655 100
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Fig. 2 General symptoms associated with COVID-19 infection
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Fig. 3 Otolaryngological symptoms associated with COVID-19 infection

demyelination [21]. Moreover, patients presenting with
anosmia during COVID-19 pandemic should be ruled out
for this viral disease.

The mean age of our population was 32.7 (+ 10.1)
years, and 63.20% were males. Patients with olfactory
dysfunction (n = 121) seemed to be younger with a pre-
dominance of males and had fewer comorbidities. This
finding was in contrast to the studies conducted earlier
[22-28]. Males have greater predisposition to olfactory
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dysfunction because they have the higher likelihood of
exposure to harmful agents. In addition, estrogen and
progesterone might have favorable impacts in peripheral or
central olfactory region stem cells, that could delay olfac-
tory decline in women [29, 30]. Moreover, neural function
has propensity to diminish more rapidly in men as com-
pared to women [31, 32]. There is a need for future
research to analyze the possible gender disparities in the
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Table 5 Short version of Questionnaire of Olfactory Disorders-Negative Statements of patient (sQOD-NS)

Short version QOD-NS items Anosmia Hyposmia

The changes in my sense of smell make me feel isolated. 1.81 + 0.64 2.76 + 0.42
Because of the changes in my sense of smell, I have problems with taking part in activities of daily life 1.40 £ 0.65 2.38 £ 0.62
The changes in my sense of smell make me feel angry 1.63 £ 0.64 2.38 £ 0.48
Because of the changes in my sense of smell, I go to restaurants less often than I used to. 1.90 £ 0.84 223 £0.69
Because of the problems with my sense of smell, I eat less than before (loss of appetite) 227 £ 044 2.46 £ 0.49
Because of the changes in my sense of smell, I try harder to relax. 1.59 £ 0.57 223 £0.79
I am worried that I will never get used to the changes in my sense of smell. 231 + 0.46 2.38 + 0.48
Short version QOD-NS total score 12.95 + 2.01 16.84 + 2.31

development of olfactory dysfunction in COVID-19 posi-
tive patients.

The correlation between smoking and olfaction may be
the consequence of the pro-inflammatory effect on the
olfactory epithelium of the chemicals found in cigarette
smoke [33]. Olfactory dysfunction has also been attributed
to the effects of smoking on vascular system and brain [34].
Our research found low smoker prevalence (25.95%) in the
study population. This finding was similar to study done by
Speth et al. [24], who found a prevalence of 8.8%. How-
ever, in our study a statistically significant association was
found between smoking and anosmia/hyposmia (significant
at P < 0.05). The adverse effects of smoking on clinical
outcome of COVID-19 patients has also been demonstrated
by Kaye et al. [35].

In this study, 655 COVID-19 patients were examined for
olfactory dysfunction, out of which 76 patients (11.60%)
had anosmic symptoms and 45 subjects (6.87%) had
hyposmia. In the present study, the prevalence of olfactory
dysfunction was 18.47% in COVID-19 patients. Compared
to Klopfenstein’s study the prevalence is lower as 47% of
their patients reported anosmia [36]. Anosmia was also
reported by Lechien et al. [22] in up to 86% of their
patients and Paderno et al. [25] documented OD in 83% of
their patients. Tong et al. in a meta-analysis review
reported that the prevalence rate of the 10 investigations
studying olfactory dysfunction in COVID-19 patients was
52.73% [37]. These impairments have been more fre-
quently reported in European studies [24]. Nonetheless, the
lower prevalence of olfactory dysfunction in our study
population is consistent with findings from other Asian
studies. Although only few studies on the prevalence of
olfactory dysfunctions in Asia have been published so far,
one of these studies by Mao et al. documented hyposmia in
5.1% of subjects [3]. Raid et al. reported that the preva-
lence rate of olfactory dysfunction was 24.82% [38] and
Prasun et al. showed that the olfactory dysfunctions were
seen in 14.8% of Indian patients [39].

The possible mechanism of difference in prevalence of
olfactory dysfunction between European and Asian popu-
lations remains to be investigated at the moment, and many
potential mechanisms have been hypothesized. First, the
virus surface protein mutation, spike S protein, and
nucleocapsid N protein, providing the virus with stability to
prevent its entrance into the cell [40]. Second, genetic
differences between ethnic groups and their role in viruses
affecting particular systems. Third, SARS-CoV-2 affinity
for tissues and potential human genetic characteristics [22].
Finally, difference in the degree of expression of ACE2 in
various tissues which can affect the sensitivity and out-
comes of COVID-19 infection [41]. Hence, even though
prevalence of OD in our study sample is lower than that of
European subjects, OD in COVID-19 cases does form a
significant clinical feature.

Our patients had similar general symptoms as those
documented in other studies [1, 8, 42—44], with fever and
dry cough being the most common symptoms in our study
population. Furthermore, we found that diarrhea was doc-
umented in less than 20% of patients, as was reported in
study by Li X et al. [45].

In our study population, otolaryngological symptoms
other than OD were particularly less prevalent compared to
European cohorts. These findings are similar to study done
by Chen et al. who reported rhinorrhea in 4% patients [44]
and Guan et al. who reported nasal obstruction in 5% of its
study subjects [1]. It is critical to discuss such differences
between Asians and Europeans cohorts in future studies.

Post viral olfactory loss (POL) can be caused by various
kinds of viruses like coronaviruses such as HCoV-229E
[11]. In our study the mean duration of OD was 7.7 days
(£ 4.3), and >90% patients showed resolution within
14 days. These findings showing a fast recovery time are
consistent with the studies by Kaye et al. [35] and Raid
et al. [38]. In our study, the median onset of olfactory
dysfunction was 3 days after infection onset.

Our study design included a questionnaire for evaluating
olfaction-specific QOL in COVID-19 patients with
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olfactory dysfunction, and we used the short version of
sQOD-NS for this purpose [20]. Anosmic patients had a
substantially lower sQOD-NS score relative to hyposmic
subjects (significant at P < 0.05) at the time of assessment.
These findings correlated with the study of Lechien et al.
[22].

There are various limitations to the present study. First,
subjective olfaction tests such as the UPSIT and Sniffin
Sticks tests were not employed in this study because of the
contagious potential of this infection and to preserve the
safety protocols established in our institution and we rec-
ommend a further research to use an objective evaluation
of these olfactory variations. Second, our subset of patients
consisted of mild to moderate COVID-19 patients with
little comorbidity and they may not be indicative of the
infected communities.

Having said that, our study is the main monocentric
cohort of confirmed COVID-19 cases in Jammu and
Kashmir and this study is the first to evaluate the preva-
lence of olfactory dysfunction in COVID-19 positive sub-
jects in this region and the above mentioned limitations
need to be considered in future studies for evaluating and
characterizing olfactory functions in COVID-19 patients,
as any addition to our insight will help us clinicians in early
diagnosis and treatment of this disorder.

Conclusion

Olfactory Impairment’s significantly influence daily activ-
ities. The early recognition of olfactory dysfunction should
help to screen, identify and thereby quickly isolate mildly
symptomatic COVID-19 patients from the general popu-
lation and the existence of these dysfunctions may well be
a prognostic factor in the course of the disease. Current
epidemiological evidence shows a relatively high preva-
lence of olfactory dysfunction in a wide range of popula-
tions. Therefore, we recommend that the international
scientific community must consider new onset anosmia/
hyposmia as significant symptoms of the COVID-19
infection and that primary physicians and otolaryngologists
need to be vigilant of this ostensible presentation. This
research provides evidence for using olfactory dysfunction
as a symptom for increased screening of COVID-19
infections in an attempt to minimize the risk of disease
transmission.
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