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Abstract Anosmia and ageusia are the first and maybe the

only symptom in patients affected with COVID-19 espe-

cially if the patient is paucisymptomatic. This aim of this

study was to determine the demographic details of patients

with anosmia, prevalence of anosmia and the time taken for

it to resolve in patients who are positive for COVID-19 and

took treatment in our hospital. Cross Sectional Study.

Patients with real time polymerase chain reaction (RTPCR)

positive nasopharyngeal and oropharyngeal swabs, who

met the inclusion and exclusion criteria were included in

the study. The study group was interviewed through tele-

phonic calls and a questionnaire filled to see the develop-

ment and regression of their symptoms. Of the study

population of 1000, 742 patients had some sort of a smell

disturbance. There was a positive correlation between the

severity of the disease and history of smoking. The

prevalence of smell disturbances among COVID-19

patients in our study was 74.2%. One important finding that

we found out was that majority of the smokers had mod-

erate disease. Most of the patients had complete recovery

form smell disturbance in the due course of time. The mean

time for resolution of smell disturbance was found to be

9.89 days. Anosmia and ageusia can represent the only

symptomatology present in patients with COVID-19 and

they are completely reversible and hence they can be used

as early predictors of infection.

Level of Evidence: Level 2.
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Introduction

Several patients with pneumonia of unidentified causes

were seen in the Wuhan city of China by the end of 2019,

which was later on named as COVID-19 by the World

Health Organization. From then on,there was a steady and

a very heavy spill over to various parts of the world.

Coronavirus disease is an acute respiratory illness caused

by a novel human coronavirus (SARS-CoV-2, called

COVID-19 virus), which causes higher mortality in people

aged C 60 years and also in people with underlying co-

morbid conditions such as cardiovascular disease, chronic

respiratory disease, diabetes, and cancer. The COVID-19

outbreak was announced as a public health emergency of

international concern on January 30, 2020 [1].

The initial symptoms of the disease are fatigue, fever,

dry or productive cough, shortness of breath, muscle pain,

diarrhea, vomiting, anorexia, headache, sore throat, dizzi-

ness, palpitations and chest pain. As more and more cases

were reported, the spectrum of symptoms also got expan-

ded and included few symptoms of smell disturbancesand

taste disturbances also. As the number of cases reported in

medical literature increased, there has been an increment in

the number of cases which presents with anosmia or

ageusia alone as the presenting complaint. A retrospective

study by Gilani et al., in April 2020 reported 8 cases of

anosmia of which 5 patients were confirmed cases of

COVID-19 [2]. Corona virus is known to cause the com-

mon cold like symptoms which is associated with olfactory

loss [3]. The initial reports from China did not include

anosmia as a presenting symptom of COVID-19.
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A possible association between COVID-19 and anosmia

was first reported in a short communication from Italy in

the month of July, 2020 and it was a warning symptom

especially for the otorhinolaryngologists regarding this

possible new manifestation of COVID 19. They reported

the presence of anosmia and ageusia as the first and maybe

the only symptom in patients affected with COVID-19

especially if the patient is paucisymptomatic [4].

We aimed to determine the demographic details of

patients with anosmia, prevalence of anosmiaand the time

taken for it to resolve in patients who are positive for

COVID-19 andtook treatment in our hospital.

Materials and Methods

This was a cross sectional study done at Mahatma Gandhi

Medical College and Research Institute, Pondicherry, India

from a period of August 2020 to December 2020 after

obtaining clearance from the Institutional Research Com-

mittee of our University. Patients with real time poly-

merase chain reaction (RTPCR) positive nasopharyngeal

and oropharyngeal swabs, (positive for COVID-19) were

the study population. The first reported case of COVID-19

in Pondicherry was in March 2020, however in-patient care

of positive patients in our hospital was started only in

August 2020. The real time PCR of the nasopharyngeal and

oropharyngeal swabs for the detection of SARS COVID-19

is done in our centre and worldwide, and they were sub-

jected to only telephonic interviews and therefore no eth-

ical consideration is involved in this study.

Inclusion criteria were patients who are laboratory

proven SARS-CoV-2 infectionwith a mild or moderate

presentation of COVID-19 according to the severity clas-

sification of the Massachusetts General Hospital COVID-

19 treatmentguidance [5] above 18 years who give

informed consent to participate in the study. Exclusion

criteria were, patients with a severe form of COVID-19,

who did not give consent to take part, subjects with

incomplete data, previous anosmia and those who were lost

to follow-up (not responding to 2 telephone calls) were

excluded.

The study included a convenience sample of SARSCoV-

2 polymerase chain reaction (PCR) confirmed cases being

admitted for care or assessed and discharged during the

study period and was optimized to 1000.Patient underwent

a telephonic interview on the development of symptoms

and then they were serially interviewed at one week

intervals for up to 5 weeks or when the symptoms regress,

on the progression and regression of symptoms and the

time taken for the smell disturbance to resolve was noted.

Interview data were anonymously collected and no reward

was offered for participation.

Data regarding the demography, history of recent

travel,presenting symptoms (fever, myalgia, cough, dysp-

nea,fatigability, sore throat, anosmia, ageusia, diarrhea,

etc.), the severity of the disease, past nasal and paranasal

diseases (NPND) and history of smoking were taken

fromevery patient who were included in the study (Fig. 1).

Results

The age of the patients ranged from 18 to 68 years with a

mean age of 42.35 years. There was a male preponderance

580 patient (58%), with females of 388 (38.8%) and 32

(3.2%) patients were transgender population. 865 (86.5%)

patients had mild disease as per severity classification of

the Massachusetts General Hospital COVID-19 treatment

guidance and 135 (13.5%) had moderate symptoms

(Tables 1 and 2; Fig. 2).

Most of the cases were without any history of smoking

798 (79.8%) and majority of the patients with history of

smoking were having moderate degree of symptoms

(99%—200 patients) and 2 patients (1%). Majority of our

patients did not have a history of recent travel, 948 patients

(94.8%). 625 patients had a previous history of diagnosed

nose an paranasal sinus disease like deviated nasal septum,

allergic rhinitis, or sinusitis and 204 patients gave a pre-

vious history of nasal surgeries in the past (Table 3; Fig. 3).

We had a total study population of 1000 subjects of

which 742 patients had some sort of a smell disturbance,

258 patients did not have any smell disturbance. 163

patients had reduced smell sensation, 123had altered smell

sensation and 456 patients had complete loss of smell

sensation. Out of the 742 patients with smell disturbances,

652 (87.8%) had complete recovery, 84 (11%) had partial

recovery which means symptoms were better than before

and 6 patients (0.8%) had no recovery.

Of the study population, 562 patients (56.2%) had

altered smell sensation as the only presenting complaint,

438 (43.8%) patients had smell disturbance along with taste

abnormalities or other complaints. There was an average

resolution time of 7–28 days with a mean of 9.89 days. No

death was reported in our study during the study period.

Discussion

Various theories have been postulated as the causative

factor for the development of smell and taste abnormalities

in COVID-19. A study by Zhou et al. have reported that

COVID-19 uses the same receptor [cellular angiotensin-

converting enzyme 2 (ACE 2)] as SARS-CoV [6]. The

enzyme found in the tongue. Therefore, it is possible that

the COVID-19 causes taste dysfunction in the same way as
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the ACE2 inhibitors [7]. Secondly, the taste disturbance in

the presence of smell abnormality is that both chemosen-

sory senses are closely associated [8]. A study by Brann

et al. [9] suggested that the involvement of non-neuronal

olfactory epithelium by COVID-19 virus is what causes

anosmia and the associated taste dysfunctions. This is the

most acceptable mechanism because most of the patients

with COVID-19 infection are of the mild severity, outpa-

tient cases, and most of the Smell and Taste abnormalities

(STA) resolve within short period of less than 2 weeks

[10]. Damaged olfactory cells can regenerate, but they may

not regenerate normally and this faulty regeneration is what

results in parosmia experienced by most of the patients.

However, a larger number of a cohort studies and other

meta analyses with long term follow-up and better methods

of assessment are needed to assess the exact time and rate

of recovery of the STA in confirmed cases of this novel

coronavirus infection.

Fig. 1 Questionnaire used for

the study

Table 1 Incidence of smoking in patients with COVID-19

History of

smoking

Number of patients

Yes 202 (200 had moderate symptoms and 2 had mild

symptoms)

No 798
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Disorders of smell and taste are newly found problems

during the pandemic of COVID-19. Smell disturbance

alone, smell disturbance with or without taste abnormality

or smell disturbance with other COVID symptoms are the

usual presenting features noted. Smell and taste

abnormalities were the first and the only complaints in 10%

of subjects, 19% experienced STA before other classical

symptoms like fever and cough, as well as 25% of the

children had only STA at the time of the presentation ina

study reported by Qiu et al. [11]. Therefore, these disorders

are early indicators of COVID-19 disease and can be

helpful for screening and infection control. Our study

design included a questionnaire for patients about the

development of anosmiaalone and the time taken for it to

resolve. In a prospective, cross-sectional telephone ques-

tionnaire study by Speth et al., who reported that the

prevalence rate of olfactory dysfunction was 61.2% [12].

Another study by Paderno et al., showed that the olfactory

dysfunction was seen in 83% and gustatory dysfunctions i

89% of the patients [13]. A systematic review of literature

by Tong et al. reported the prevalence rate of olfactory

dysfunction in COVID- 19 patients as 52.73% [14]. In a

large prospective multicenter case series study by Chary

et al., it was found that the rate of STA without nasal

complaints was 70% [15]. This wide variability among

various studies might be due to the variation in the eth-

nicity, differences in sample size, and type of the vast

sample (children or adults or both, hospitalized, non-hos-

pitalized or both, with or without nasal symptoms, sub-

jective, objective or both assessment, and severity of the

disease).

Our study had a male preponderance of 58% with an

incidence in transgender population in 3.2%. Incidence of

COVID-19 has not been reported in literature and the

incidence in our study can be because our hospital is a

centre for sex reassignment surgery in south India and we

have a perennial transgender clinic running in our hospital.

This difference between our study and the previous studies

might be attributed to the differences in the social and

cultural behaviors and geographical locations. All the

patients in our study had mild symptoms (86.5%) to

moderate symptoms (13.5%) only. This is because our

samples were taken from the COVID ward of our hospital

and not from the ICU patients or from patients who needed

oxygen support.

In the early period of COVID-19 pandemic, recent tra-

vel was considered as an important factor for the trans-

mission ofthe disease especially to China or International

travel. But as the time progressed and the infection pro-

gressed to become a worldwide disease, with community

spread, history of recent travel became less and lessim-

portant. Moreover, the contact with suspicious, asymp-

tomatic or proven COVID-19 cases is an important way of

the transmission ofthe infection to healthy people. Our

findings did not reveal any significance between recent

history of travel and the development of disease.

The effects of smoking and its long term side effects are

well established. More smokers were affected and died

Table 2 Recent history of travel in patients with COVID-19

History of travel Number of patients

No 948

Yes 52

Fig. 2 Sex distribution of patients with COVID-19

Table 3 Incidence of smell disturbances in patients with COVID-19

Smell Disturbance Number of patients

No disturbance of smell 258

Hyposmia (Reduced smell) 163

Parosmia (Altered smell) 123

Anosmia (Complete loss of smell) 456

Total 1000

Fig. 3 Recovery from anosmia in patients with COVID-19 and

anosmia
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rather than nonsmokers in the MERS-CoV outbreak of

2012 [16]. Smoking has a negative impact on the severity

and clinical outcome in patients with the COVID-19 dis-

ease [16]..In our study, majority of the patients were non

smokers (79.8%). However, 99% of the patients with

moderate disease were smokers which strengthens the well

known fact that smoking causes irreversible lung injury

and make them prone to infectious diseases. These finding

were contradictory to two similar studies by Speth et al.

[12] and by Al-Aniwho reported that 8.8% of their patients

were current smokers and 20% smokers respectively [17].

Olfactory dysfunction presenting as anosmia or hypos-

mia are generally one of the first symptoms in COVID-19

disease [12, 18]. A study by Yan et al. [19] reported that a

statistically significant association was seen between STA

and mild disease and severe disease type was usually not

associated with the STA. Therefore, the STA can act as a

major positive factor for the prognosis of COVID-19 dis-

ease and to segregate patients as mild and moderate dis-

ease. Of the study population, 562 patients (56.2%) had

anosmia as the only presenting complaint, 438 (43.8%)

patients had anosmia along with taste abnormalities or

other symptoms like throat pain and dry cough.

In our study, we found that 742 patients in the total

study population had smell abnormalities. The prevalence

of smell abnormality was found to be 74.2%. Complete

recovery was observed in 88% of the cases, partial recov-

ery was noted in 11% cases, and lack of recovery in 6

patients (1%) after 5 weeks of follow-up. We noted a

resolution time range of 7–28 days with a mean of

9.89 days. A study by Vaira et al. noted a spontaneous

complete resolution rate of 66% which was lower in

comparison to our study which may be due to the lower

study population in their study and it was a self-adminis-

tered questionnaire [20]. Most of the previous studies have

showed a resolution time of about 4–6 days, however the

longer resolution time in our study can be attributed to the

larger sample size and the objective assessment method

[17].

Conclusion

The COVID-19 pandemic caused by novel human corona

virus has made knowledge regarding respiratory and per-

sonal hygiene very important [21].The prevalence of smell

disturbances among COVID-19 patients in our study was

74.2%. There was a male preponderance with incidence of

disease in transgender population also and the mean age

group was 42.35 years. Majority of the patients in our

study group did not have any travel history and only 20%

of the patients had history of smoking. One important

finding that we found out was that majority of the smokers

had moderate disease. Most of the patients had complete

recovery form smell disturbance in the due course of time.

The mean time for resolution of smell disturbance was

found to be 9.89 days.

Anosmia and ageusia can represent the only symp-

tomatology present in patients with COVID-19 and they

are completely reversible and hence they can be used as

early predictors of infection especially for

Otorhinolaryngologists.
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