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Abstract To study the presence of olfactory and gustatory
dysfunctions in patients with laboratory-confirmed
COVID-19 infection in our set up. Longitudinal study, 1st
March 2020-15th August 2020, at a tertiary care hospital.
RT PCR positive for SARSCoV-2 patients, above 18 years
age included. Excluding patients with previous history of
changes in smell or taste sensation, severely ill at the time
of admission, history of taking drugs at the time of COVID
19 infection that affect the smell or taste sensation. 435
patients included after obtaining an institutional ethical
clearance. After an informed consent, these patients were
followed up telephonically, to record any subjective
improvement in olfactory or gustatory symptoms and an
approximate duration of recovery. Olfactory and/or gusta-
tory dysfunction 10.8% (47/435). Mean (SD) age—
34.53(10.8) years. Females affected significantly more [X2
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(1, N=435)="745, p value is 0.006, significant at
p < 0.05]. Olfactory dysfunction significantly associated
with gustatory dysfunction [X2 (1, n = 435) = 182.29,
p < 0.00001]. 19.8% (N = 435) of individuals remained
asymptomatic. Nasal symptoms rare (4%, N = 47). Mean
(SD) recovery olfactory and gustatory dysfunction 12.1
(7.7) and10.8 (6.3) days respectively. Subjective loss of
smell or taste dysfunction was far less common. Women
and younger population reported olfactory or gustatory
dysfunction commonly. Olfactory and gustatory changes
without nasal symptoms, suspicion of COVID-19 infection
is relevant. Recovery is complete and early.

Keywords COVID-19 - Olfaction - Gustation -
Dysfunction - India - Pandemic

Introduction

A pandemic the scale of COVID-19, has brought the entire
world to a standstill, leaving the health care system grap-
pling for tackling this disease. The world has come toge-
ther in decoding its symptoms, etiopathogenesis and
essentially how to tackle it with lesser morbidity. The sheer
rapidity of the spread of SARS CoV-2 virus has left gaping
holes in its epidemiology.

One such conundrum is the presence of altered smell
and taste as prodromal symptom of COVID-19 disease.
Following several studies, the presence of olfactory dys-
functions post COVID-19 infection ranged from 5 to 85%
in self-reported studies, which was higher than COVID-19-
independent post viral olfactory loss. When psychophysical
odor identification tests were used, this prevalence ranged
from 76% in Europe using the Sniffin’ Sticks (Lechien
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et al., 2020) to 98% in Iran using the UPSIT (Moein et al.,
2020) [1].

Being a cardinal sense, the loss of smell is also known to
have significant effect on the quality of life and inability to
smell or taste often results in loss of appetite, malnutrition
and worsening of general health [2].

Its value, in identifying COVID-19 infection early on,
and timely isolation of suspected persons, is extremely
crucial for preventing its spread.

Hence the exploration for evidence of occurrence of this
important symptom and the course of recovery in a sus-
pected COVID-19 patient is prudent. By this study, we
wish to investigate the occurrence and recovery of olfac-
tory and gustatory dysfunction in Indian population.

Material and Methods
Study Design

A longitudinal study was conducted at a tertiary care
center. The records of patients were obtained from the
hospital Medical Record Section, after obtaining an insti-
tutional ethical clearance (IEC/XXXX/XXX/Project/
2020-07/CC-01).

Selection and Description of participants

Records of 551 patients who were admitted during the
period of 1st March’20 to 30th June’20 at a tertiary care
hospital were obtained. Amongst that, 435 patients who fit
the eligibility criteria of age above 18, diagnosed with
COVID-19 infection via RT-PCR in oropharyngeal/na-
sopharyngeal swab were considered for the study. The
patients having previous history of changes in smell or
taste sensation (due to other health conditions—Ilike nasal
polyp, nasal surgery or trauma, head trauma, liver disease,
hypothyroidism), or were severely ill at the time of
admission hence, were unable to give detailed history and
patients with history of taking drugs, at the time of COVID
19 infection, that commonly affect the smell or taste sen-
sation (nifedipine, phenothiazines, decongestant spray,
chemotherapy etc.) were excluded.

Evaluation

Socio-demographic data, detailed history and examination
findings were noted from the records in a SELF MADE
CASE PROFORMA (Fig. 1). A note was made, if the
records stated a complaint of change in smell (hyposmia—
decreased smell/anosmia—complete loss of smell) and
taste (hypogeusia—decreased taste/ ageusia—complete
loss of taste) immediately before or after the diagnosis of
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COVID 19 (the timing of onset). The necessity of Intensive
Care Unit or discharge without its requirement was noted
from the records as a measure of clinical outcome (dis-
charged in stable conditions with or without ICU
admission).

After an informed consent from all patients, these
patients were followed up telephonically, at a minimum
duration of 6 weeks after discharge and a maximum of
4 months to record any subjective improvement in olfac-
tory or gustatory symptoms and an approximate duration of
recovery.

This study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
reporting guideline.

Statistical Analysis

Data entry was done in MS Excel software. Statistical
Package for the Social Sciences for Windows (SPSS ver-
sion 21.0) was used to perform the statistical analyses. The
potential associations between epidemiological, clinical
and olfactory and gustatory outcomes have been assessed
through cross-tab generation between two variables (binary
or categorical variables) and Chi-square test. Incomplete
responses were excluded from analysis. A level of p < 0.05
was used to determine statistical significance.

Results

We studied the records of 435 patients laboratory con-
firmed COVID 19 positive patients. The age ranged from
18 to 82 [mean (SD)—38.25(13.95)] and a gender distri-
bution of male to female ratio of 2:1 was observed. The
study showed the most common symptom as fever (59.8%)
followed by cough (44.4%). The most common ENT
symptom was sore throat (19%). In general the study
observed no symptoms at all in 1/5th (19.8%, N = 435) of
individuals with positive COVID-19 status. They contin-
ued to be asymptomatic and were discharged following
RT- PCR negative for COVID 19.

Olfactory and Gustatory Dysfunction Epidemiology

The presence of olfactory and/or gustatory dysfunction was
seen in 10.8% (47/435) of the studied population. The
mean (SD) age of the population affected with olfactory
and/or gustatory symptoms was 34.53(10.82) years with
the most common age group affected as 20-29 years old. A
chi square test of independence was performed to examine
the relation between gender and the presence of olfactory
and gustatory dysfunction. Females were likely to be
affected more with olfactory and gustatory dysfunction.
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CASE PROFORMA- FIGURE I

NAME AGE/SEX
MRD PHONE No.
DOA DOD
OCCUPATION

CONTACT/TRAVEL HISTORY

COVID TEST  POSITIVE DATE

NEGATIVE DATE

SYMPTOM DATE

FEVER

BODYACHE/MALAISE

COUGH 1)DRY
2) SPUTUM

RHINORRHOEA/NASAL DISCHARGE

POST NASAL DRIP

NOSE BLOCK

SORE THROAT

HEADACHE/HEAVINESS IN HEAD

SNEEZING

ANOSMIA/HYPOSMIA

AGEUSIA/HYPOGEUSIA

LOSS OF APETITE

DIFFICULTY IN BREATHING

Others

SIGNS

TEMPERATURE

PULSE RATE

RESPIRATORY RATE

BLOOD PRESSURE

SPO2

SYSTEMIC EXAMINATION

COMORBIDITIES:

ICU ADMISSION: Yes/No
DISCHARGE — STABLE/ DECEASED
FOLLOW UP

1) Improvement in smell : Yes/No

DATE(APPROXIMATE) OF RECOVERY EXPERIENCED-

2) Improvement in taste : Yes/No

DATE(APPROXIMATE) OF RECOVERY EXPERIENCED-

Fig. 1 Case proforma
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[X2 (1, N =435) =7.45, p value is 0.006, significant at
p < 0.05].

The distribution of the presence of olfactory with gus-
tatory dysfunction was noticed in 24 (51%, N = 47), only
olfactory changes in 11 (23%, N = 47) and only gustatory
changes in 12(26%, N = 47) (Fig. 2). Our study showed,
that olfactory dysfunction was significantly associated with
gustatory  dysfunction [X2 (1, n =435)=182.29,
p < 0.00001].

Out of the 35 patients with olfactory dysfunction, 28
(80%) complained of complete loss of smell (Anosmia)
subjectively while the remaining 7 (20%) reported sub-
jectively decreased sense of smell (hyposmia).

Gustatory outcomes showed a subjective complete loss
of taste (Ageusia) in 13 patients out of 36 patients (36%)
with gustatory complaints and subjective hypogeusia (de-
creased sense of taste) in the rest of the 64% patients.

Amongst the non ENT symptoms, Fever and cough were
the most associated symptoms in patients with olfactory
and gustatory symptoms (64%, 55%, N = 47). Sore throat
was the most common ENT symptom associated with
olfactory and gustatory dysfunction. Isolated olfactory
dysfunction in otherwise asymptomatic COVID-19 posi-
tive patients, was observed in only 4 patients only. Nasal
symptoms were noticed in 4.8% of the total population
studied (20, N =435), with only 2 patients reporting
accompanying olfactory or gustatory dysfunctions (Fig. 3).

Recovery

The mean (SD) recovery for olfactory dysfunction was
12.1 (7.7) days. It was noticed that most patients started
recovering on the 7th day after the olfactory dysfunctions
started, and completely recovered by the 14th day (Fig. 4).

The mean (SD) recovery for gustation was seen by 10.8
(6.3) days. It was noticed that most patients started
recovering on the 7th day after the gustatory dysfunctions
started, and completely recovered by the 14th day (Fig. 4).
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Fig. 2 Presence of olfactory and/or gustatory dysfunction
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Fig. 3 Otorhinolaryngologial symptoms

On 6 week follow up, 3 patients with only olfactory
dysfunctions, reported an incomplete recovery. Two
patients with olfactory and gustatory dysfunction reported
incomplete recovery of olfactory dysfunction whereas an
incomplete recovery of gustation in only 1.

Clinical Outcome

A chi-square test of independence was performed to
examine the relation between olfactory and gustatory
dysfunction and the clinical outcome of COVID-19 posi-
tive patients (requirement of ICU or discharged without
any requirement of ICU). The relation between these
variables was not significant, [X2 (1, N = 435) = 0.033,
p = 0.855841, Not significant at p < 0.05].

Hence, our study did not show better clinical outcomes
in patients with OGD (olfactory or gustatory dysfunc-
tion) when compared to patients without it.

Healthcare Workers (HCW)

A chi-square test of independence was performed to
examine the relation between olfactory and gustatory
dysfunction in healthcare workers with COVID-19 infec-
tion. The relation between these variables was not signifi-
cant at p < 0.05 [X* (1, N = 435) = 2.19, p = 0.14].
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Fig. 4 Recovery time
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But a relative risk of 1.50 (95% CI = 0.88-2.58,
p = 0.13) was noticed in HCW for presence of olfactory
and gustatory dysfunction.

Also, it was noticed that 4 patients who did not notice
any recovery in olfactory dysfunction at 6 weeks follow
up, were all Health care workers.

Discussion

Olfaction and gustation profoundly impacts humanity and
its loss is deeply disturbing to all. Concerns regarding new
onset smell and taste dysfunctions, as a marker for iden-
tification of COVID-19 infection, has been fuelled by
multiple studies in the past few months. However, a great
variability has been found (from 5 to 95%) in the incidence
of loss of smell that probably depends on the methodology
of questionnaires and the lack of quantitative assessment
given the circumstances.

A retrospective analysis of the records of 435 laboratory
confirmed COVID-19 patients admitted at our hospital over
a period of 4 months, elicited an occurrence of subjective
loss of smell and/or taste in only 47 patients (10.8%). This
is glaringly in contrast to studies conducted for various
western populations [3].

These population differences may be explained by two
different scenarios: at the level of the virus or host. A virus
mutation (D614G) may be causing differing infectivity.
While at the level of the host, different frequencies of
genetic variants of the SARS-COV-2 virus entry proteins
may be present in the olfactory epithelium and taste buds
which may lead to differential susceptibility to
chemosensory dysfunctions. It is likely that both, virus and
host factors, contribute to the variation in the prevalence of
chemosensory dysfunction. Both explanations have major
implications for infectivity, diagnosis, and management of
the COVID-19 pandemic [4].

It has been established via several studies that SARS-
CoV-2 uses the human angiotensin -converting enzyme 2
(hACE2) as the receptor for host cell entry mainly through
endocytosis and uses the Transmembrane Serine Protease 2
(TMPRSS2) for S protein priming along with activation
[5, 6].

Srivastava et al. [7], further showed a difference in the
allele frequency amongst Europeans and Asians for a
polymorphism rs2285666, present in ACE2. For the first
time, they ascertained a significant positive correlation for
alternate allele (T or A) of rs2285666, with the lower
infection as well as case-fatality rate among Indian
populations.

Hereby, reiterating that the COVID-19 virus and host
receptor protein variability results in varying presentation
amongst human beings.

Our study showed a significant association between the
presence of olfactory and gustatory dysfunctions, fueling
the idea that gustatory dysfunction was primarily because
of affliction of retronasal pathway of gestation [5, 8].

However, some studies reported high ACE2 expression
on the oral cavity mucosa and the epithelial cells of the
tongue. The presence of few patients with only gustatory
changes in our study suggests another possibility, that
SARS-CoV-2 may have an effect on the taste buds or
receptors directly [5, 9, 10].

Predominantly, the age group affected was younger
(20-29 years) [2]. The possible reason for this could be
unawareness of olfactory dysfunction amongst middle and
old age patients [5, 11], along with a less likely tendency to
report [4].

We observed that females were likely to be affected
more with olfactory and gustatory dysfunction. Women are
more likely to experience emotional issues such as
depression, anxiety related to olfactory impairment [5, 12].

Various studies like Chary et al. (2020) [13], reported
olfactory impairments were more frequently reported in the
female population, young people, and house-bound patients
with mild symptomatic forms.

Isolated olfactory or gustatory dysfunction was not a
norm amongst the studied population and this has been
supported by other studies like Kosugi et al. [14] and
Hopkins et al. [15]. This could be because of lack of
awareness amongst the people about this seemingly trivial
symptom during the initial period of COVID-19 pandemic.

Amongst COVID-19 infected patients studied, nasal
symptoms were negligible in patients who reported olfac-
tory or gustatory changes. Even though the affected group
in our study is small, it would be wise to consider the
presence of sudden onset olfactory or gustatory dysfunc-
tions without nasal symptoms as an indicator to testing for
a COVID-19 infection [3, 13-18].

It is worth a mention that a higher number of patients
reported subjective anosmia (80%) while subjective
hypogeusia was more prevalent (64%) amongst the popu-
lation with chemosensory deficit. Unfortunately a lack of
quantitative evaluation of chemosensory deficits, prevents
us from understanding why olfaction is more severely
affected.

Despite being a perturbing symptom, a short recovery
time is observed in most of our patients for both olfaction
and gustation, a finding similar to other studies [3].
Incomplete recovery was observed in 10.6% (N = 47) of
the population affected with olfactory and gustatory
symptoms, when followed up. (Affection of supportive
cells rather than the neuroepithelial cells [5]).

At present, short term smell and taste recovery rate is
approximately 44-74%, which is higher than previous
reports of other post-viral olfactory dysfunction such as
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rhinovirus, influenza, respiratory syncytial virus, and other
coronaviruses. Nevertheless, it is still too early to assess
long term olfactory improvement in COVID-19 patients, as
well as gustatory improvement [13, 14, 19].

We did not observe better clinical outcomes in patients
with olfactory or gustatory dysfunction when compared to
patients without the dysfunction. Hopkins et al. [20]
although unable to attribute any prognostic significance to
the presence of anosmia without widespread epidemiologic
study across large populations, did observe 2 different
phenotypes of COVID-19 disease; those with mild disease
where anosmia is prevalent, found more often in younger
and female patients, and those with moderate to severe
respiratory disease, seen more frequently in older and male
patients. It might be that smell and taste disturbance simply
goes unreported in the presence of respiratory distress.
Long-term studies of COVID-19 survivors are required, as
well research to determine for how long patients may
remain infectious.

We also observed a relative risk of 1.55 times in HCW
for presence of olfactory and gustatory dysfunction when
compared to non-health care workers. It is interesting to
note that all 5 patients who did not show subjective
recovery in olfactory gustatory symptoms at 6 weeks were
noted to be healthcare workers. Since the number of
patients with subjective olfactory or gustatory dysfunction
in our study is small, hence we cannot comment if the
healthcare workers are at greater risk or have a severe form
of this dysfunction.

Work by Hunter and colleagues [21, 22], observes a
comparable rate of COVID-19 positivity in frontline clin-
ical staff compared with non-clinical staff in hospitals. The
authors suggest this shows isolation and PPE measures are
adequate at present to prevent nosocomial infections and
the transmission may reflect that from the community.

A study to further the understand disease progression in
Health care workers, is a necessary step forward, as the
nature of such professions means higher likelihood both of
contracting the virus and of spreading the virus if they were
to catch it and anosmia may be an early symptom of this
[21].

We feel the strength of our study lies in the number of
patients over a time period having similar exposures. It is
also one of the few studies conducted in this region. It
being a nation affected in large numbers, our study answers
several questions related to epidemiology of the disease.
Being a retrospective longitudinal study it is subject to
recall bias. A smaller number of patients were observed to
have olfactory gustatory dysfunction. We were unable to
quantify the olfactory and gustatory dysfunction. We were
unable to associate negative RT-PCR with Olfactory and
gustatory dysfunction recovery. This study sets a path for
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further prospective studies regarding the behavior of this
disease.

Conclusion

In our study, subjective observation of loss of smell or taste
dysfunction was far less common. Women and the younger
population reported olfactory or gustatory dysfunction
commonly. In a set up of olfactory and gustatory changes
without nasal symptoms, suspicion of COVID-19 infection
is relevant. Recovery in most cases is complete and early.
Health care workers were noticed to be at slightly more risk
than the rest.
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