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Abstract
Background

Early detection of symptoms of loss of smell anstddately added for Coronavirus disease
2019 (COVID-19) has the potential for improving gamic response. In the Indian context,
we compared proportion experiencing new loss ofllsondaste among COVID-19 positive
and negative individuals in Chennai city, Southiedia.

Methods

We did an analytical cross-sectional study amongdatB8-80 years undergoing testing at
COVID-19 sample collection centres. We ascertainess of smell and taste using
standardised self-reporting and clinical examimapoocedures. We administered Sino Nasal
Outcome (SNOT 22) questionnaire for comprehensnaerstanding of these symptoms. We
compared proportion having symptoms between CO\ADpdasitive and negative persons.

We compared the two assessment methods to comipigteogtic validity indicators.

Results

Of the 277 participants, 169 (61%) were men andnmeege of 40.7 years [SD=13.3]. 58
(21%) had COVID-19 and 12 (36%) of them were asymgattic. Predominantly reported
symptoms were fever (30%), headache (18%) and c{l@fb). Self-reported or clinically

identified new loss of smell or taste was higheoaghCOVID-19 positive (n=13; 22%) than
negative persons (n=23; 11%) [p=0.02]. Sensitiwigs higher for self-reported or clinically
identified loss of smell (17.2%) than that of ladgaste (6.9%). Negative predictive value for
loss of smell or taste, self-reported or clinicailtientified was 81%. Likelihood ratio of

positive test was 2.13.

Conclusion

Loss of smell or taste are predominantly reportgdQ®VID-19 confirmed individuals.
Objective and subjective assessments of smell asteé imay be required to identify those
requiring COVID-19 testing.

Keywords: Anosmia; Dysgeusia; Gustation; Olfaction; SNOT
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Self-reported and clinically identified loss of smkand taste among persons
tested for COVID-19 in Chennai, Southern India, Juy-August 2020: A

cross sectional study

1. Introduction

As of October 2020, there have been over 40 miltionfirmed cases of Coronavirus
disease 2019 (COVID-19), including around 1.1 miildeaths worldwid&lndia suffers one
of the highest burden of cases with over 8 milases recorded up to October 2620hile
still in pursuit of a vaccine and drug, the stragegemployed to combat the pandemic are to
test, treat and isolate, alongside community-bgeedentive measures emphasising social
distancing, and hand hygiene among others. Indiesing strategies have undergone
revisions to suit the demands of the evolving pamdeand the country is currently testing
for COVID-19 at the rate of around 19,000 tests q&e million populatiorf:* The current
testing strategy advises testing those with symptofrinfluenza-like-illness or severe acute
respiratory illness and asymptomatic people withistory of direct, and high-risk contact

with a confirmed case.

A considerable proportion of the COVID-19 cases t@nasymptomatit.Globally, the
commonly reported symptoms among patients with P include fever, cough, fatigue,
sputum production, shortness of breath, myalgige #woat, headache, and oth&rS. Other

gastrointestinal and dermatological symptofisiave also been reported.

The United States Centers for Disease Control areveltion (CDC) listed six new
symptoms that were reported among patients with [DEM including new loss of taste

(anosmia) or smell (ageusia), chills, and muschedt**In a subsequent addition to this list
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of symptoms, nausea or vomiting, runny nose, aadhta were also includéd Anosmia,
with or without ageusia, has been reported commtmlynanifest either early in the disease
process or in patients with mild or no constituibsymptoms>~2* The prevalence of loss of
smell widely ranged from 10% to over 80% in Eurapeauntries. Odor threshold detection
was more affected by COVID-19 compared to odorfifieation.?* The proportion reporting
taste disorders ranged up to 60%. The guidelineglifgnosis recommend chemosensory
assessment by subjective assessment and psychmghgssessment testing for one or a
combination of odor threshold, discrimination, addntification. Management of anosmia

includes safety counselling, olfactory training @wjuvant medicatioft’

None of the listed symptoms are specific to COVID-Even seemingly specific symptoms
like loss of smell and taste are common with otlerrotropic viral infections. Struyf et al in
their Cochrane review highlighted the low sendifivdnd specificity of any one of the earlier
listed symptoms of COVID-19 and the need for datgotentially more specific symptoms
such as loss of sense of snfélMenni et al have reported that loss of smell aaslet is a

potential predictor of COVID-19 in addition to othe more established,

symptoms> However, olfactory and gustatory dysfunction di seem to hold prognostic

value at the time of initial diagnosis.

It is essential to understand the proportion ofgpés in India who present with these newly
listed symptoms, some of which are not otherwisdimely enquired or documented. This
will enable us to identify cases that would havdierabeen missed and follow up with timely

isolation, and effective management.

In this context, we aimed to (1) describe the sympprofile of persons who underwent
testing for COVID-19 in selected sample collectmentres in Chennai, Southern India (2)

compare the proportion reporting the new loss oélsior taste between those who tested
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COVID-19 positive and COVID-19 negative. Additiolyalwe estimated diagnostic validity

indicators of loss of sense of smell and taste tdsvacreening for COVID-19.

2. Materials and Methods

2.1. Study setting
Chennai, thdourth largest city in India, is situated in theufzern state of Tamil Nadu and
home to a population of over 7 million. The citydhbeen reporting an average of 1,200
COVID-19 cases per day and ranks third among thatcgs cities in terms of the COVID-
19 case burden. Nasopharyngeal swab is collected &l persons who require testing for
COVID-19 at sample collection centres which tramsghem to designated laboratories.
Persons testing positive for COVID-19 are scredioedhe severity of disease at screening
centres and based on the severity of the diseasemmended home isolation, admission to

COVID care centres or dedicated COVID hospitals.

2.2. Study design

We conducted an analytical cross-sectional study.
2.3. Study population

Adults aged between 18-80 years belonging to angeye who visited COVID-19 testing

centres in Chennai city in Southern India

2.4. Sample size

We had to recruit 55 COVID-19 positives and 165 GDN\I9 negative individuals. Our
assumptions were prevalence of self-reported lIbsmell or taste of 25% among COVID-19
positive [based on case series (unpublished) dfregebrting through telephonic interviews
of COVID-19 individuals] and 5% among COVID-19 né&ga persons, alpha error of 5%,
1:3 allocation ratio, and non-response of 20%. Wmoleed all eligible study participants

4
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consecutively from two COVID-19 specimen collectmentres until desired sample size was

achieved

2.5. Data collection

The data was collected from all eligible and cotisgnparticipants. The data wascolleted in
two parts. A face-to-face data collection of minimdentification details and clinical
examination were conducted at the sample collectentre for COVID -19. This was

followed by telephonic interviews on the same day.

After enquiring about history of new onset losssofiell and taste in the past 14 days,
participants were clinically evaluated for losssofell and taste using standardised tests in the
testing booths set up with all necessary COVID-afedtion control measures including
personal protection equipment, social distancimgl, proper disinfection of testing material.
We completed the clinical examination for loss wie and taste ahead of sample collection
for COVID-19 testing at the centres. The standatths procedures used for the preparation
of solutions and testing were based on De Jonde ‘Neurologic Examination’ [Box £J.

For standardising the solutions to be used for lsenadl taste testing, serially increasing
concentrations of the solutions were tested on dpparently healthy participants. A
concentration higher than the highest concentrattomhich the smell or taste was perceived

by all volunteers was chosen for the study paricip.

Following this, trained interviewers telephonicatlgntacted the participants to collect data
on a structured questionnaire (developed using Mazea Kit (ODK) application). In order to
limit reporting biases, the data was collectedl@dame day of the specimen collection, and
prior to the declaration of COVID-19 test resul®e interviewers collected data on

demographic details, symptoms and other co-morbgjitand administered Sino-Nasal
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Outcome (SNOT 22) questionnaire for comprehensigerstanding of their symptoms. The
nasal and oropharyngeal samples were collectedesied by RT-PCR for COVID-19 at the
Government accredited laboratories. The resultghef testing was obtained from the

laboratory to update the participant COVID-19 statu

2.6. Data analysis
Socio-demographic characteristics and symptom Iprafere summarized as frequencies and
percentages. Loss of smell/taste, self-reportecclimically identified, were statistically
(Fisher's exact test) compared between COVID pasitand negative participants. We
computed positive predictive value (PPV), Negafredictive value (NPV) and likelihood
ratio of a positive test (LRpos) to describe thagdostic properties of the two methods of
ascertaining loss of smell and taste, namely sgbiting and clinical examination. We used

Epi-Info (Version 7.2) for analysis.

2.7. Human participant protection
The study was approved by the Institutional Hum#nds Committee of the ICMR-National
Institute of Epidemiology, Chennai. We obtained teebal informed consent from all the

participants before conducting the study

3. Results

3.1. Profile of study participants
Of the total 277 persons studied, 169 (61%) wera, 847 (93%) could read and write, and
20 (8%) reported living below the poverty line. Tinean (SD) age of the study participants
was 40-7 (13-3) years (Tables 1 and 2). OveraB, (B®%) persons tested reported no
symptoms at all. 58 (21%) persons tested positoreCFOVID-19. Among 58 who tested

positive for COVID-19, 36 (64%) had reported atsteane symptom. Fever (30%) was the
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most common symptom reported by them, while coub#?d) was the most common
symptom reported by those who tested COVID-19 negdFigure 1). The SNOT 22 score
[Median; Interquartile range (IQR)] was not diffatdetween the two groups [18 (18-20) vs.

19: (18-21)].

3.2. Frequency of Loss of smell/taste

Overall, 21 (7-6%) (95% CI: 5.1 to 12.1) persorisreported loss of smell or taste. Clinical
examination identified 18 (6-5%) (95% CI: 4.3 to@)1with loss of smell or taste. It was
found that in total, 36 (13%) (95% CI: 9.9 to18pérsons had loss of smell or taste by self-
reporting or clinical examination. Among personghwCOVID-19, clinical examination
identified more number of people suffering fromdas smell compared to self-reporting. On
the contrary, among COVID- negative persons, sgbrted loss of smell was higher than

what was identified clinically (Table 3).

New loss of smell or taste was reported by or ifiedt by clinical examination among 13
(22-4%) (95% CI: 13.2 to 31.0) participants whaedsCOVID-19 positive and among 23
(20-5%) (95% CI: 7.3 to 16.4) COVID-19 negativesosrs (p=0-016). A person with loss of
smell or taste had 2.46 (1-16, 5-23) times higlagsofor testing COVID-19 positive

compared to a person who did not experience thgsptems.

There was no difference in median time (days) sbirig from first symptom, among those
self-reporting loss of smell and taste (4 dayshioth) compared to those identified to have

the symptoms by clinical examination (smell=4;&asb days).

3.3. Diagnostic validity: Self-reporting Vs Clinical examination

We calculated the negative predictive value of logssmell or taste, self-reported or
clinically identified to be 81% (Table 4). The pability that someone is likely to test

7
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negative for COVID-19 if they were determined ta have loss of smell or taste by self-

reporting or clinical examination was over 80%.

A person is almost two times (LRpos=2-13) morelyike report loss of smell or taste if s/he
tested positive for COVID-19 as compared to someshe tested negative (Table 4). The
sensitivity of self-reported or clinically idenefi loss of smell was 17.2% and that of loss of

taste was 6.9%.

4. Discussion
We did an analytical cross-sectional study to @aceloss of smell or taste through self-
reporting as well as clinically examination amorgggons reporting for COVID-19 testing by
RT-PCR at sample collection centres in Chennai, Sguthern India. We identified that a
significantly higher proportion of COVID-19 posi@vpersons experienced loss of sense of

smell or taste compared to those tested negatneé@y1D-19.

Of the 58 COVID-19 positive patients in our stu8%, 7% were asymptomatic at the time of
presentation for testing. This is comparable to twisas reported in earlier in India, where
around 28% of the 40,814 COVID-19 cases were asymatic?® Systematic reviews also

report the pooled proportion of asymptomatic COMI®infections to be around 10 to 20 %,
slightly higher in children than other age groGp$>* The difference in estimates across
studies could also be due to differences acrossitdes in testing strategies and these
systematic reviews did not include any studies fladia. Fever and cough were the most
commonly reported symptoms among those who tes@WID-19 positive as reported in

other studied®!

4.1. Loss of smell and taste
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We report that almost one-fifth of the COVID-19edifed persons in our study experienced
loss of smell or taste. Mullol et al. observe ttit frequency of smell or taste dysfunction in
COVID-19 affected persons has shown a high vartgldiiom 5% to 98%, depending on the
methodology, country, and stutf/Our estimates fall within the range estimated hycb et

al. who report that the frequency of anosmia in Y9 affected persons ranged between

22%-68% and frequency of taste from 20%-33%.

However, our estimates of the prevalence of lossnaéll and taste are lower than that from
other systematic reviews. Samaranayake et al. @ ttmeta-analysis including 11,054
COVID-19 patients from eight studies estimated #raismia and dysgeusia were present in
74.9%, and 81.3% mild-to-severe cases of COVID-a8epts, respectivel{ The pooled
proportions presenting with olfactory dysfunctiomdagustatory dysfunction based on data
from 24 studies on 8,438 patients were 41-0% an®%8 respectively® The overall
prevalence of self-reported alteration of the sesfsemell or taste was 31% and 67% in

severe and mild-to-moderate symptomatic patieaspactively’®

We observed a significantly higher proportion of \AD-19 positive persons reporting loss
of sense of smell and taste compared to those vete @OVID-19 negative. Boscolo et al.
followed up household contacts of COVID-19 patierits symptoms, and found a
significantly lower prevalence of smell or tastepairment (1-5%) in patients who tested

negative compared to those who tested positiv&ARS-CoV-2 (63- 0%’

Considering the reported possibility of false-negatresults with COVID-19 RT-PCR
testing®® there is a possibility that some of our COVID naga study participants were
actually COVID positive thereby giving an overesiten of the proportion of COVID
negative persons experiencing the symptoms. Tlisreintial misclassification could have

diluted the difference between the two study grooasiely COVID positive and COVID
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negative persons. Thus, the actual difference enpitoportion reporting these symptoms
between COVID-19 positive and negative persons ccdag wider than what we have

reported in our study.

In our study, the proportion of self-reporting lasssmell or taste was different from those
detected by clinical examination. Prevalence chailiry dysfunction is significantly greater
using objective olfactory assessments comparedhjestive measures:*° Lechien et al also
report that of 18 (38-3%) individuals who self-repd subjective partial or total loss of
smell, only three were anosniitThe use of subjective measures, while operatipmatire

feasible, may lead to underestimation of true penee??
4.2. Diagnostic validity: Self —reporting Vs Clinical examination

Struyf et al reported sensitivity of 0-22 for lasissmell and 0-20 for loss of taste and a
specificity of 0.95 and 0.96 respectively for thame symptom$&' Our estimates of
specificity are comparable with these, while thofsensitivity are much lower. We report
higher odds of being COVID-19 positive among thasporting loss of smell or taste
compared to those who didn’t. While other studiggp®rt this finding, their point estimate of
the measure of association is higher. Those whorteg loss of smell and taste had six-fold
higher odds of being COVID-19 positive; similarignosmia and ageusia were associated
with 10-fold higher odds of COVID-19 diagnosisin populations of patients who are
currently reporting olfactory dysfunction, theresaa positive predictive value of 61% for a
positive COVID-19 result® One reason could be the subjective nature of yinepoms
reported which require a certain level of awareress$ general health literacy among the
population studied. The estimates available in litexature are thus far from Western
countries with a higher literacy rate and a higbegrall socioeconomic status compared to

our study population.

10
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4.3. Implications of the findings

Our findings have implications for an individudigtclinicians and the public health experts.
An individual suffering from these symptoms is riegd to self-isolate himself while also
seeking testing for COVID-19 and has to be prescribn appropriate line of management
thereafter. The practicing clinician should be testio refer persons reporting to him with
these symptoms at the out-patient clinic or asaitiepts for testing for COVID-19. Public
health officials may incorporate these symptoms ititeir screening tool to identify the

population requiring COVID-19 testing.
4.4. Strengths

To the best of our knowledge, this is one of the &udies from India to document the
proportion of COVID-19 affected persons sufferimgnii loss of smell and taste. Another
study available is a narrative review of globatritture on these symptorfiswe have used
both subjective and objective assessment of lossnoéll and taste to overcome the
shortcomings of using either method alone. Furtther individuals were blinded to the status
of COVID-19 at the time of examination, hence, thresponse to examination is not under
the influence of positive test result. Therefona, estimates may be more closer to the actual
values. The solutions used for testing smell astetevere chosen to be culturally appropriate
for the population being tested and can be repgltatising the same standardised

concentrations throughout the country.
4.5. Limitations

Our study has few limitations. The clinical exantioa of sense of smell and taste still
entails a subjective component by relying on thgigpant's responses. We attempted to
detect and eliminate this bias by using a contodltion, and did not find any positive

reporting of smell or taste with control solutidle did not measure odour threshold, which

11
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has been reported to be more affected in COVID{f€cted persons compared to odour
perception and discrimination. Since we did netude hospitalised patients being tested for
COVID-19, we are likely to have included only mddd moderate cases of COVID-19 in our
study. Since the number of COVID-19 affected pensporting these symptoms was small,
we could not comment on the duration of the symgt@mexplore the association of these

symptoms with other risk factors, disease seventyith the outcomes of the infection.
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Box 1. Standardisation of testing kits and procedures for testing of sense of smell and
taste

Serially increasing concentrations of the solutiombe used for smell and taste testing were
prepared at the laboratory. The solutions weregmtesl to a group of 10 apparently healthy
volunteers. They were required to indicate the eatration at which they perceived the

particular smell or taste. A supra-threshold cotragion i.e., a concentration higher than the
highest concentration at which the smell or tasts perceived by all volunteers was chosen

for the study participants. The concentration usdtie study were as follows:

Substance Concentration

For gustation

Sugar 329/100ml

Lemon concentrate 20ml/100 mi

Salt 2.59/100 ml

For olfaction

Coffee 69/ 100ml

Asafoetida 2.5g/100 ml

Eucalyptus oil 5 ml concentrate undiluted
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The order of odour presented to the participants Wsafoetida, followed by Coffee and
Eucalyptus oil in both the nostrils, one after tther. Drinking water was used as control
solution. Cotton buds dipped in the respectivetsmis were kept close to the opening of the
nostril and the participant was asked to identiy bdour. Separate buds were used for all the
patients and disposed appropriately after singke dtearly 10-15 seconds was given for

desensitization between different odours.

We used salt, sugar and lemon extract solutiondeatify the bitter, sweet and sour tastes,
respectively. The solutions were prepared freshlghe morning of each day and kept for 3
hours before preparing again. Drinking water wasduas control solution. We used single-
use lolly sticks to dip into the solutions and apph the participant's tongue for 10-15
seconds before asking them to identify the comesie. Drinking water was given before and

after each solution to rinse the mouth.

The data collectors followed the Ministry of Headthd Family Welfare, India guidelines for

donning and doffing complete personal protectiveigment.
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Table 1. Baseline characteristics personstested for COVID -19, Chennai, Tamil Nadu

Characteristics Total COVID-19 COVID-19
Negati Positi
(N=277) egative ositive
(N=219) (N=58)
n % n % n %

Male 169 61-0 139 63-5 30 51{7
Gender j

Female 108 39-( 80 36-5 28 48-3
Read and Yes 247 93-2 195 93-8 52 929
write

No 18 6-8 14 6-7 4 7-1
Occupation | Yes 9 3-4 6 2-9 3 5-4
exposure to

No 255 96-2| 203 97-1 5p 9249
strong
fumes*
Income Below Poverty Line* 2( 75 16 742 5 89

Above Poverty Line 213 80-4 172 823 A1 73-2

No response 32 12-1 22 10t5 10 17-9
Patient Symptomatic contact 16 5:-8% 11 5:-0% 5 8:6%




category

Symptomatic

Healthcare worker / 8 2:9% 8 3-7% 0 0-09
Frontline workers
Asymptomatic family

94 | 33-9% 80| 36-5% 14  24.1
member
Asymptomatic

26 9:-4% 25|  11-4% 1 1-79
healthcare worker
Symptomatic Influenza

21 7-6% 12 5-5% 9 15-59
like lllness (ILI)
Pregnant woman in /

1 0-4% 0 0-0% 1 1.79

near labour
Symptomatic among

32 | 11-6% 23| 10-5% 9 15-59
returnees and migrants
Persons from Hotspot /

79 | 28.5% 60| 27.4% 19  32.89
Containment zones.

*A monthly household income of Tess than 6000 wasration

occupational exposure, income and education

ally defined as below poverty line, daia wassing for 12 persons on



Table2. Behavioral risk factorsand comorbidities among personstested for COVID -

19, Chennai, Tamil Nadu

Characteristics Total (N=277) COVID-19 COVID-19
Negative Positive
(N=219)
(N=58)
n % n % n %
Smokeless tobacco 1 4.9 12 8.7 1 1-8
Smoking 27 10-2 2] 10-0 6 1047
Alcohol 32 12-1 28 13-4 4 7-1
Hypertension 27 10-2% 1y 8-1% 10 17-9%
Diabetes mellitus 30 11-3% 20 9-6P0 10 17-9%
Heart diseases () 2-3% 6 2-9% 0 0-0%
Asthma 4 1-5% 4 1-9% D 0-0%
Chronic kidney diseases 0 0-0% 0 0-0% 0 0-0%
Liver diseases 3 1-1% 3 1-4% 0 0-0%




Neurological disorder 3 1-1% 1-0% 1-8%
Rheumatologic disorder 0-4% 0-5% 0-0%
ENT structural 5 1-9% 1-4% 3-6%
abnormalities

Other comorbidities 15 5 7% 5-3%% 7-1%




Table 3. Prevalence (95% Confidence Interval) of loss of smell, loss of taste among patientstested for COVID -19, Chennai, Tamil Nadu

Parameter Method of Total (N=277) COVID-19 Negative (N=219) COVID-19 Positive (N=58)
examination
n (%) 95% ClI n (%) 95% ClI n (%) 95 %Cl
Loss of smell SR 19 (6.9%) 4.2-10.F 14 (6.4%) 3.5-10-5 5 (8.6%) 9-19.0
CE 15 (5.4%) 3.1-8.8 9 (4.1%) 1.9-7\7 6 (10.3%) -BP
SR/CE 31 (11.2% 8.3-16.5 21 (9.6%) 6.5 -13.2 (11702) 9.1-30.1
Loss of taste SR 15 (5.4%) 3.1-8.8 12 (5.5%) 2.8-9.4 3 (5.206) -mau
CE 9 (3.2%) 1.5-6.1] 8 (3.7% 1.5-7/1 1 (1.7%) 0.D-
SR/CE 24 (8.7%) 6.1-13.6 20 (9.1%) 6.1-14.8 2%6. 2.1-17.9
Loss of smellor | gg 21 (7.6%) 51-12.1 14 (6.4%) 3.8-11.2 7(12.4%)  5.3-27.5
taste CE 18 (6.5%) 4.3-11.Q 11 (5.0) 2.8-9/6 7 (12.10%) 5-%6.4
SR/CE 36 (13.0% 9.9-18.F 23 (10.5) 7.3-16.4 2B4%) 13.2-31.0

*SR-self reported; CE- Clinical examination



Table 4. Positive and Negative predictive values of the symptomsloss of smell and taste

for COVID 19 status among patientstested for COVID -19, Chennai, Tamil Nadu

Parameter Method of NPV PPV Likelihood
examination* Ratio of a
positive
test
Loss of smell SR 79:5% 26-3% 1-34
CE 80-2% 40.0% 2-51
SR/ CE 80-5% 32:3% 1-79
Loss of taste SR 79-0% 20-0% 0-95
CE 78-7% 11-1%|  0-46
SR/ CE 78-7% 16-7% 0-76
Loss of smell or taste | SR 80-1% 33-3% 1-89
CE 80-3% 38:9% 2:42
SR/ CE 81-3% 18:7%|  2-13

*SR-self reported; CE- Clinical exa

mination




Figure 1: Proporton reportng different symptoms among patients tested for COVID -

19 at Chennai, Tamil Nadu
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