Indian J Otolaryngol Head Neck Surg
https://doi.org/10.1007/s12070-021-02907-z

®

Check for
updates

ORIGINAL ARTICLE

Objective Evaluation of Olfactory and Taste Dysfunction Among
COVID-19 Patients: A Cross Sectional Study from Tribal India

Izhar Khan' - Vikas Gupta®(® - Sanjay Kumar Shukla’

Received: 29 July 2021/ Accepted: 2 October 2021
© Association of Otolaryngologists of India 2021

Abstract There is a varying prevalence of olfactory and
taste dysfunction (OTD) in COVID-19 patients, with a
higher prevalence reported in the European population as
compared to the Asian population. Psychophysical tests are
crucial to determine the exact frequency, extent and clini-
cal characteristics of these OTDs. The present study
objectively evaluated the OTD for patients treated in the
Dedicated COVID-19 Hospital (DCH) in Shahdol. This
prospective cross-sectional study was conducted after IEC
approval in DCH Shahdol for a period of four months
among RT-PCR positive patients, and they were evaluated
using validated chemosensitive psychophysical test during
ENT consultation to identify OTD. The sample size was
calculated as 92 considering prevalence (p) of OTD as
41.3% by applying formula: n = (Z'~¥*? x p (1-p) / d*.
The information pertaining to the subjects was kept
anonymous and confidential. During data analysis, an
association was significant for p value < 0.05. It was
observed that 45.5% of subjects reported either loss of taste
or smell. During objective evaluation, olfactory and taste
dysfunction was observed among 42.4% of subjects (95/
224). The Chi-square analysis reflected statistically sig-
nificant difference (p < 0.05) between subjects with OTD
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and without OTD for the variables such as days from onset
of symptoms to admission, and symptoms (fever, sore
throat and shortness of breath). Taste and smell are among
the important senses and in India they are mostly subjec-
tively evaluated for COVID-19 induced OTD which results
in underreporting of these symptoms. So, a gold standard
objective evaluation should be taken into consideration to
evaluate OTD.

Keywords Cycle threshold (Ct) value -
Chemosensory loss - Nasopharyngeal swab - Anosmia -
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Introduction

An unprecedented disease hit the world some time ago.
The World Health Organization (WHO) declared this a
corona virus disease-19 (COVID-19) pandemic on 11th
March 2020. It has affected over 103,989,900 and killed
2,260,259 people by 05/02/2021, where patients suffering
from the COVID-19 present with a wide array of symptoms
ranging from fever and respiratory distress to gastroin-
testinal symptoms [1]. The death count being rapidly ris-
ing, though the level (5.6%) has not reached the infliction
caused by the other members of the coronavirus family
such as SARS (13%) and MERS (35%) [2].

However, COVID is far more transmissible with an
estimated reproduction number (R0) 3.32 [3]. Now, India
too, is in the grip of the pandemic and, in terms of absolute
numbers, the 2nd worst affected country after USA. Early
countrywide lockdown helped in delaying the spread and
shift the peak, and gave time to create infrastructure to face
the surge. Despite this, 10,790,183 cases and 154,703
deaths have been reported in India as of 05/02/2021 [4].
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Many professional organizations have now recognized
olfactory and taste dysfunction (OTD) as one of symptoms
of COVID-19 and included them in their diagnostic
guidelines. There is a varying prevalence of olfactory and
taste dysfunction in COVID-19 patients, with a higher
prevalence reported in the European population as com-
pared to the Asian population [5]. Due to the low sensi-
tivity and specificity of listed symptoms of COVID-19 by
Centres for Disease Control and Prevention (CDC), United
States, there is need for more data on potentially more
specific symptoms such as loss of sense of smell as specific
symptoms like loss of smell and taste are common with
other neurotropic viral infections [6, 7].

Psychophysical tests are crucial to determine the exact
frequency, extent and clinical characteristics of these
chemosensitive disorders, and to monitor their recovery
over time. However, most of the studies currently available
in the Indian literature are based on anamnestic or obser-
vational evidence [8]. So, the purpose of the present study
was to objectively evaluate the olfactory and taste dys-
function, using psycho-physiological objective tests,
among COVID-19 patients treated in the Dedicated
COVID-19 Hospital (DCH) in Shahdol. This will enable us
to identify chemosensitive symptoms that would have
earlier been missed and to provide effective management
of cases with optimal efficiency and better outcomes for the
future upcoming third COVID-19 wave.

Materials and Methods
Study Setting and Design

This prospective cross-sectional study was conducted in
Dedicated COVID-19 Hospital (DCH) at Government
Medical College, Shahdol, Madhya Pradesh for a period of
four months (March 2021 to June 2021). GMC Shahdol
was recognized as official site as DCH for managing
COVID-19 patients on 27/03/2020 when the disease started
to occur in the epidemic proportion in India.

Study Population and Sample Size

The study subjects were the patients (18 years or above)
tested positive (Ct value less than 35 was considered as
COVID-19 positive) for COVID-19 infection by reverse
transcription- polymerase chain reaction (RT-PCR) based
test with mild, moderate and severe disease admitted to
DCH that is designated as COVID-19 hospitals by the State
Government. The study did not included children
(< 18 years of age), patients with psychiatric or neuro-
logical disorders, patients with history of previous surgery
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or radiation in the oral and nasal cavities, chronic rhinos-
inusitis and; pre-existing smell and taste disturbances.

The sample size was calculated (n = 92) considering the
proportion of COVID-19 positive patients having OTD on
objective evaluation as 41.3% (Rajkumar et al.) with con-
fidence level of 95% and 10% absolute allowable error by
applying the following formula: n = 2" x p(1—p)/
dz; where Z = Standard normal variate for level of signif-
icance [at 5% type I error (P < 0.05), Z = 1.96 for 2-sided
test], a = Level of significance (0.05), p = Prevalence
(proportion- 50%), d = Absolute Allowable error (10%),
n = Sample Size, so all eligible study participants which
counted to be 224 were included in the study using con-
venient sampling method (Fig. 1) [9].

Data Collection

Participation in this survey was voluntary and was not
compensated. After obtaining approval to conduct study
from the Institutional Review Board (IERB), the admitted
COVID-19 patients were approached with an introductory
paragraph outlining the aims and objectives of the study.
Informed consent was obtained from eligible subjects prior
to participation. The demographic details (age and gender)
and detailed clinical history (symptoms, co-morbidities,
admitted to HDU/Isolation/ICU) the patient was taken.

The chemosensitive psychophysical test procedure was
explained to the subjects and both the olfactory and gus-
tatory functions were objectively evaluated during ENT
consultation (Fig. 2). Olfactory function assessment was
carried out by means of the Connecticut Chemosensory
Clinical Research Center orthonasal olfaction test
(CCCRC) [10]. The CCCRC is a simple, validated, and
widely used test (Fig. 2). The threshold and identification
test scores, after being analyzed separately, were finally
converted into the CCCRC composite score (Nor-
mal = 90-100, Mild hyposmia = 70-80, Moderate hypos-
mia = 50-60, Severe hyposmia = 20-40 and
Anosmia = 0-10).

A standardized and validated test, which investigates the
ability to perceive four primary tastes (sweet, salty, sour,
and bitter) was used to evaluate the taste function (Fig. 2).
Taste score ranged from O to 4 allowing to classify the
patients into four categories (Normal = 4, mild hypogeu-
sia = 3, moderate hypogeusia = 2, severe hypogeusia = 1,
and ageusia = 0). The information pertaining to subjects
was kept anonymous and confidential [11].

Data Analysis
Collected data was entered in the MS Excel spreadsheet,

was coded appropriately and was later cleaned for any
possible errors. Analysis was carried out using IBM SPSS
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Fig. 1 Consolidated Standards
of Reporting Trials
(CONSORT) flowsheet

Patients with COVID-19 suspected status admitted during four
months study period to DCH (n=543)

0

Nasopharyngeal swab for RT-PCR

Patients COVID-19
Negative on RT-PCR

(n=108)

|| >

COVID-19 positive patients with mild, moderate and severe
sym ptoms (n=435)

Excluded (n=148)

= Children (<18 years of age) (n=21)

e Psychiatric or neurological disorders
(n=9)

e Previous surgery or radiation in the oral
and nasal cavities (n=15)

e  Chronic rhinosinusitis and; pre-existing
smell and taste disturbances (n=32)

¢ Denied consent or to participate (n=71)

AV 4

Evaluation done by chemosensitive psychophysical procedure and
Baseline and clinical characteristics recorded (n=287)

Excluded due to incomplete data
collection (n=63)

ﬂ:>

Analysed (n=224)

Statistics for Windows, Version 22.0 (IBM Corp. Armonk,
NY, USA). During data cleaning, to facilitate association
of variables, more variables were created. Clear values for
various outcomes were determined before running fre-
quency tests. Categorical data was presented as percentages
(%) and quantitative data was presented as mean (standard
deviation). Chi-square was used as test of significance to
observe the difference between categorical variables in two
groups (with OTD and without OTD). All tests (two tailed)
were performed at a 5% level of significance; thus, an
association was significant if the p value was less than 0.05.

Ethical Consideration

All ethical issues were followed during the study. Partici-
pation was voluntary and participants were allowed to
withdraw from study at any moment. No personal data was
recorded. Participants were assured that all data collected
was used only for the current study. Study was initiated
after approval from IERB (Project ID: IERC/21/03/004).
Additionally, before filling the questionnaire, participants
were asked to give their consent to participate in the study.

Results

The present study included 224 subjects and the mean age
of the subjects was 35.4 + 15.5 years. As shown in
Table 1, there was nearly equal presentation of subjects
from various age groups with maximum participation from
younger subjects (< 30 years, 61/224, 27.2%) and least
from aged ones (> 50 years, 48/224, 21.5%). The subjects
enrolled in the study were mostly the males (54.9%,
123/224). The comorbid conditions such as hypertension,
diabetes mellitus, asthma, COPD and others were reported
among nearly one third of subjects (28.6%, 64/224). The
history of alcohol intake, smoking or tobacco chewing was
observed among one fifth of enrolled subjects (20.9%,
47/224).

Table 2. shows that only 65.2% (146/224) of enrolled
subjects got admitted to hospital within 5 days of onset of
symptoms. Around four fifth of subjects (80.3%, 180/224)
reported history of fever or malaise followed by cough
among 34.6% of subjects (77/224). Only 5.8% of subjects
(13/224) required mechanical ventilation as O, support.
The reported loss of taste or smell was observed among
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Connecticut Chemosensory Clinical Research Center orthonasal olfaction test (CCCRC)

| Odor assessment | Threshold assessment
I I
10 common odorants familiar to Indian population were used. Test Bottles (contained n-Butanol in deionized water)
[asafoetida, naphthalene balls, garlic, vicks vaporub, rose water, Bottle 0 » Bottle 8
sandalwood oil, cardamom (elaichi), clove oil, lemon and cumin (Decreasing concentration of n-Butanol by 1:3 in each bottle)
seeds (jeera)] Test Bottle 0 contained 4% n-Butanol diluted in 60 ml deionized water
Control bottles: Bottle 0 to Bottle 8 (all contained deionized water)

Presented to subjects in 10 ml tight chromatic bottles Presented to subjects in two (test and control) identical squeezable
bottles

I i

With the closed eyes subjects sniffed and identified each odor Starting with test bottle 0, the subjects were asked to close one nostril
T and squeeze the bottle immediately below the other nostril

. . 11

An 1ptewal oL 'least S SEENI SR bet\jv?:en. The threshold noted when subject gave correct answer 4 times. In
successive presentations to prevent olfactory desensitization " )
U case of error, the next most concentrated solution presented to patient
7
Score (0-10) noted for each nostril and average of both nostrils
was overall score for subject

Score (0-8) noted for each nostril and average of both nostrils was
overall score for subject

Salted solution: 30g table salt in 1L deionized water 1 mL of each solution (in

. =l Test solutions l:a Sweet solution: 30g sugar in 1L deionized water different cotton swab) was
ki .functlon Sest Sour solution: 90 ml lemon juice in 1L deionized water dropped in the center of the
(4iprimary taste: Bitter solution: Unsweetened decaffeinated coffee subject’s tongue. The bitter

Salt, swe;et, sour taste was presented in the
and bitter) @ last. The perceived responses

i Control solution for taste were recorded as

either correct or incorrect for

Deionized water

scoring.
Fig. 2 Chemosensitive psychophysical test procedure for olfactory and gustatory dysfunctions among subjects
Table 1 Baseline characteristics of study subjects (N = 224)
Variables Number (%)/Mean £+ SD
Mean age 354 £ 155
Age group
< 30 years 61 (27.2)
3040 years 59 (26.3)
41-50 years 56 (25.0)
> 50 years 48 (21.5)
Gender
Male 123 (54.9)
Female 101 (45.1)
Tobacco/Alcohol intake
Yes 47 (20.9)
No 177 (79.1)
Any comorbidities
Yes 64 (28.6)
No 160 (71.4)
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Table 2 Clinical characteristics of study subjects (N = 224)

Variables

Number (%)

Days from onset of symptoms to admission
< 5 days
5-10 days
> 10 days
Symptoms*
Fever/Malaise
Shortness of breath
Cough
Sore throat
Nasal discharge
Reported loss of smell/taste
Both loss of smell and taste
Only loss of smell
Only loss of taste
Total
Neither loss of taste nor loss of smell
Loss of smell/taste from clinical onset of symptoms (n = 102)
< 5 days
5 days or more
Admitted in
HDU/Private ward
ICU
Oxygen support
O, port or concentrator
Mechanical

None

146 (65.2)
35 (15.6)
43 (19.2)

180 (80.3)
59 (26.3)
77 (34.6)
42 (18.8)
39 (17.4)

57 (25.4)
24 (10.7)
21 (9.4)
102 (45.5)
122 (54.5)

58 (56.8)
44 (43.2)

193 (86.2)
31 (13.8)

36 (16.1)
13 (5.8)
175 (78.1)

*Multiple responses

45.5% of study subjects (102/224) and among them 9.4%
of subjects reported only loss of taste.

The present study showed that loss of taste and smell
were among the early occurring symptoms in COVID-19
subjects, as 56.8% of subjects (58/102) reported loss of
taste or smell occurring within the first 5 days of the
clinical onset. Also, among 10.7% of study subjects (24/
224), loss of taste and smell was among the first clinical
manifestation of the COVID-19, and 7.1% of subjects (16/
224) had loss of taste and smell that was sudden in
onset along with no nasal obstruction or rhinitis symptoms.

Table 3. shows that olfactory and gustatory functions
evaluated objectively during ENT consultation revealed
4.0% of subjects (9/224) were having ageusia and 5.4% of
subjects (12/224) were having anosmia. Overall, olfactory
and taste dysfunction (OTD) was observed among 42.4%
of subjects (95/224).

In the present study, during the hospital stay, 53.9% (55/
102) of subjects expressed that the they have recovered
from the symptoms of loss of taste and smell, but when

they were objectively evaluated it was observed that 70.9%
(39/55) of subjects still had a residual degree of loss of
taste and smell.

Table 4. shows that there was no statistically significant
difference (p > 0.05) between subjects with OTD and
without OTD for the given variables such as age groups,
gender, tobacco/alcohol intake and associated comorbidi-
ties. It was observed that 56.8% of subjects (54/95) with
OTD, got admitted to hospital within 5 days of onset of
symptoms whereas; 71.3% of subjects (92/129) without
OTD, got admitted to hospital within 5 days of onset of
symptoms. The Chi-square analysis reflected statistically
significant difference (p < 0.05) among subjects with OTD
and without OTD for the variables such as days from onset
of symptoms to admission, and symptoms (fever, sore
throat and shortness of breath).
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Table 3 Distribution of study subjects based on chemosensitive psychophysical test (N = 224)

Variables

Number (%)

Taste dysfunctions
Normal
Mild hypogeusia
Moderate hypogeusia
Severe hypogeusia
Ageusia
Olfactory dysfunctions
Normal
Mild hyposmia
Moderate hyposmia
Severe hyposmia
Anosmia
Olfactory and taste dysfunctions
Both Olfactory and taste dysfunctions
Only taste dysfunctions
Only Olfactory dysfunctions
Overall olfactory and taste dysfunctions

Neither Olfactory nor taste dysfunctions

147 (65.6)
36 (16.1)
18 (8.0)
14 (6.3)

9 (4.0)

142 (63.4)
39 (17.4)
18 (8.0)
13 (5.8)
12 (5.4)

64 (28.6)
12 (5.4)
19 (8.4)
95 (42.4)
129 (57.6)

Discussion

Sudden onset of loss of smell and taste are now well
documented symptoms of COVID-19 and now have been
incorporated in various diagnostic guidelines. Study by
Leurs et al., showed that reduction in olfaction occurred in
74% of COVID-19 patients, while reduced sense of taste
was observed in 69% of COVID-19 patients [12]. Study by
Roland et al., showed that the change in smell or taste is a
strong predictor for a COVID-19-positivity on RT-PCR
test results and while considering the presence of change in
smell or taste along with the fever, this parsimonious
classifier correctly predicts 75% of COVID-19 test results
[13]. Similarly, a study by De Maria et al., reflected that
50.5% of patients had extensive taste disorder and had an
associated self-assessed olfactory dysfunction prior to the
onset of fever and other COVID-19 symptoms [14]. A
meta-analysis of 10 large cohort studies of olfactory dys-
function and nine large cohort studies of taste dysfunction,
showed a prevalence of 52.5% and 43.9% respectively for
olfactory dysfunction and taste dysfunction [15].

The objective evaluation of COVID-19 patients is
essential to quantify the exact frequency of chemosensitive
disorders, obtain a standardized classification of severity,
and monitor their recovery over the time. The identification
and isolation of the pauci-symptomatic patients is crucial
for breaking the virus chain of infection. Such health
control measures will be crucial in the upcoming months to
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contain any new epidemic clusters. However, most of
reports published so far do not evaluate quantitatively and
qualitatively the extent of chemosensory disorders in
COVID-19 patients. Most of the studies are based on
subjective self-evaluations of the patients, report of
anamnestic data, or olfactory and gustatory questionnaire
completion, without any objective test or direct medical
examination [16—19]. This can be explained by the emer-
gency situation and the risk of infection while approaching
these patients without proper personal protection
equipment.

The most important evidence of the present study is that
the taste and olfactory dysfunctions are very frequent in
COVID-19 patients. In our study, 45.5% of subjects (102/
224) reported of having one or both problems, either loss of
taste or loss of smell during the course of infection. This
frequency is much higher than the frequency reported in
the anamnestic-observational studies done by Varghese
et al., (12.0%) and Kou et al., (27.6%) but lower than
Thakur et al., (72.0%) study [20-22].

The pathophysiology mechanism of olfactory and taste
dysfunction in COVID-19 is still unknown. The most likely
mechanism is that SARS-CoV-2 targets the angiotensin-
converting enzyme 2 (ACE2) receptors found on the sus-
tentacular and basal cells of the nasal epithelium, including
the olfactory epithelium. It is also postulated that the virus
invades the central nervous system through the olfactory
bulb [23, 24]. So, acquisition of objective data is funda-
mental to understand mechanisms of olfactory and taste
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Table 4 Association between OTD and baseline/clinical characteristics of study subjects (N = 224)

Variables OTD Test of significance
Yes (n = 95) No (n = 129)
Number (%)
Age group
< 30 years (n = 61) 27 (28.4) 34 (26.4) x2 = 1.002, df = 3, p = 0.800
3040 years (n = 59) 24 (25.3) 35 (27.0)
41-50 years (n = 56) 26 (27.4) 30 (23.3)
> 50 years (n = 48) 18 (18.9) 30 (23.3)
Gender
Male (n = 123) 54 (56.8) 69 (53.5) %2 =0.248, df = 1, p = 0.618
Female (n = 101) 41 (43.2) 60 (46.5)
Tobacco/Alcohol intake
Yes (n = 47) 17 (17.9) 30 (23.3) %2 =0.948, df = 1, p = 0.330
No (n = 177) 78 (82.1) 99 (76.7)
Any comorbidities
Yes (n = 64) 27 (28.4) 37 (28.7) 2 =0.002, df = 1, p = 0.965
No (n = 160) 68 (71.6) 92 (71.3)
Days from onset of symptoms to admission
< 5 days (n = 146) 54 (56.8) 92 (71.3) x2 = 7.500, df = 2, p = 0.023%
5-10 days (n = 35) 15 (15.8) 20 (15.5)
> 10 days (n = 43) 26 (27.4) 17 (13.2)
Symptoms*
Fever/Malaise (n = 183) 85 (89.4) 98 (75.9) x2 = 4.966, df = 1, p = 0.025%
Shortness of breath (n = 59) 18 (18.9) 41 (31.8) ¥2 = 4.645, df = 1, p = 0.031*
Cough (n =77) 31 (32.6) 46 (35.7) %2 =0.222,df = 1, p = 0.637
Sore throat (n = 42) 12 (12.6) 30 (23.2) x2 = 4.053, df = 1, p = 0.044*
Nasal discharge (n = 39) 20 (21.1) 19 (14.7) x2=1521,df =1, p =0.217
Admitted in
HDU/Private ward (n = 193) 84 (88.4) 109 (84.5) x2 = 0.706, df = 1, p = 0.400
ICU (n =31) 11 (11.6) 20 (15.5)
Oxygen support
O, port or concentrator (n = 36) 12 (12.6) 24 (18.6) x2 =2.470, df = 2, p = 0.290
Mechanical (n = 13) 4(4.2) 9 (7.0)
None (n = 175) 79 (83.2) 96 (74.4)

*Multiple responses
#Statiscally significant

loss in COVID-19 subjects and provide new insights into
aspects of viral pathogenesis. The present study reflected
that loss of taste and smell were among the early occurring
symptoms in COVID-19 subjects, as 56.8% of subjects (58/
102) reported loss of taste or smell occurring within the
first 5 days of the clinical onset. Also, among 10.7% of
study subjects (24/224), loss of taste and smell was among
the first clinical manifestation of the COVID-19. There-
fore, otorhinolaryngologists and head-neck surgeons
should nowadays consider COVID-19 as a differential
diagnosis of non-specific chemosensitive disorders. As

reflected in present study that 7.1% of subjects (16/224)
had loss of taste and smell that was sudden in onset (within
24 to 48 h) along with no nasal obstruction or rhinitis
symptoms are very suspect clinical features of COVID-19.
During the hospital stay, 53.9% (55/102) of subjects
expressed that the they have recovered from the symptoms
of loss of taste and smell, but when they were objectively
evaluated it was observed that 70.9% (39/55) of subjects
still had a residual degree of loss of taste and smell.
Although more than half of the study subjects reported
of being suffered from complete ageusia and anosmia (102/
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224, 45.5%), these pathological conditions were detected
only in few patients (ageusia 4.0% and anosmia 5.4%)
during the chemosensitive tests. In present study, the
objective evaluation was performed at an advanced period
of the clinical course with an average of around 12.3 days
from the onset of clinical symptoms. An earlier evaluation
would be very useful to study the olfactory and gustatory
functions when they are mostly affected, but logically it is
difficult as the patients in the first few days before the
diagnosis are uncommonly hospitalized. In our study,
42.4% of subjects (95/224) were having one or both
problems, either loss of taste or loss of smell on objective
evaluation; butut in the studies by Bhattarchjee et al.,
(82.0%) and Bidkar et al., (81.6%) more than four fifth of
study subjects were having anosmia evaluated using
objective tests [25, 26].

The statistical analysis of the differences in OTD
between selected subpopulations, has revealed some
interesting points which should be confirmed by studies
with larger sample size and multicentric in nature.
Although not found statistically significant might be due to
small sample size, but older subjects, and co-morbid sub-
jects had lower incidence of loss of taste and smell.
Symptoms such as fever, sore throat, shortness of breath,
and days of onset of symptoms were significantly associ-
ated with OTD. Also, no significant association was found
between the extent of the OTD and the severity of the
COVID-19 and this evidence should be confirmed by
studies with larger sample size, which may reveal the
fascinating pathogenetic scenarios. However, considering
that there is a correlation between the severity of the sys-
temic clinical picture and viral load on RT-PCR, other
local factors are likely to participate in causing the onset of
OTD in COVID-19 patients, prospective studies with
objective evaluation will be necessary to clarify the prog-
nostic value of OTD [23].

Limitations

The evaluation for OTD was performed at an advanced
period of the clinical course on average around 12.3 days
from the onset of clinical symptoms, which can be con-
sidered as limitation of the study. Also, the study was
single centric, so, authors suggest that upcoming studies to
involve more than one centre to enhance generalizability of
the observations and to enrol subjects at an early period of
clinical course which would be very useful to evaluate the
olfactory and gustatory functions when they are mostly
affected. Being hospital based study, the true prevalence of
hypogeusia/ageusia and hyposmia/anosmia among the
COVID-19 positive patient cannot be commented from the
present study and the constraints which restricted authors
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to objectively evaluate the prevalence of loss of smell/taste
at the level of community was explored from the pilot
study being performed and it included factors such as being
tribal area with lower literacy rate (below 50%), the
questionnaire in the local language could not be sent over
the social media platform (WhatsApp, Telegram); a lower
response rate was observed due to fear to get admitted to
hospital while collecting data telephonically or via home
visits; and most importantly there was lack of trained field
level health care workers to perform the objective tests for
hypogeusia/ageusia and hyposmia/anosmia for home iso-
lated COVID-19 patients.

Conclusion

The present study evaluated the OTD objectively using
validated tool kits and it was observed that 42.4% of sub-
jects (95/224) had olfactory and taste dysfunctions. Taste
and smell are among the important senses and should not
be taken for granted. Though COVID-19 can present
asymptomatically, there are a vast number of patients who
present with anosmia and ageusia. In India, generally the
COVID-19 induced OTD is noted based on self-reporting
without objective evaluation, which results in under
reporting of these symptoms. So, an objective evaluation of
OTD should be taken into consideration to evaluate OTD
using gold standard methods.
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