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A B S T R A C T   

Objectives: To study the prevalence, clinical course and outcomes of olfactory and taste dysfunction in COVID-19 
positive adolescents. 
Methods: This prospective study was carried out from May to August 2020. The adolescents, aged 10–19 years, 
who were detected COVID-19 positive by RT-PCR with mild to moderate disease were included in the study. The 
following epidemiological and clinical outcomes were studied: age, sex, general symptoms, olfactory and taste 
dysfunction. 
Results: Out of 141 patients included in the study, there were 83 males (58.9%) and 58 females (41.1%). The age 
varied from 10 to 19 years with an average of 15.2 years. Forty patients (28.4%) had olfactory or taste 
dysfunction. Out of these 40 patients, 28 patients (19.8%) had both olfactory and taste dysfunction. Of the 34 
patients (24.1%) who complained of olfactory dysfunction, 16 patients complained of hyposmia and 18 patients 
complained of anosmia. Dysgeusia was reported by 34 patients (24.1%). The duration of OTD varied from 2 to 15 
days with an average of 5.7 days. 
Conclusion: Loss of smell and taste are common symptoms in COVID-19 positive adolescents. It recovers spon
taneously within a few weeks, along with the resolution of other symptoms.   

1. Introduction 

COVID-19, an ongoing global pandemic, results from infection with 
the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2). 
There are varied clinical presentations of the disease in children. They 
may be asymptomatic, mildly symptomatic with symptoms similar to 
common viral respiratory tract infections, or it may manifest as multi
system inflammatory syndrome. However, it has been reported that the 
infection in most children is mild, and some are completely asymp
tomatic, and are less likely to be hospitalized as compared to adults [1, 
2]. The possible causes for less severe disease in children as compared to 
adults are: decreased expression of angiotensin converting enzyme 2 
(the receptor for SARS-CoV-2), less intense immune responsivity and 
potential viral interference by co-infecting viruses [3,4]. 

There is increasing evidence that olfactory and taste dysfunction can 
present in COVID-19 patients. Recognizing this dysfunction can help in 
identifying asymptomatic individuals who may act as carriers, and 
thereby prevent further spread of the disease. Although olfactory and 
taste dysfunction has been reported in COVID-19 adult patients, there is 
limited data on its occurrence in children and adolescents. The main 

objective of this study was to determine the prevalence of olfactory and 
taste dysfunction in adolescents and its outcomes. 

2. Methodology 

We evaluated the olfactory and taste dysfunction in adolescent 
COVID-19 patients at ESIC Medical College and Hospital, Faridabad 
from May to August 2020. This was a prospective study and was 
approved by the Institutional Ethics Committee. The data was collected 
during ENT consultation or over the phone. The inclusion criteria was 
adolescents, aged 10–19 years, who were detected COVID-19 positive by 
RT-PCR during the study period with mild to moderate disease [5]. 
Those patients who could not be contacted even after 3 attempts were 
excluded from the study. The exclusion criteria were: patients with se
vere disease or those on assisted ventilation, psychiatric or neurological 
disorders, previous surgery or radiation of the nasal or oral cavity, 
chronic rhinosinusitis, pre existing smell or taste disturbances. 

All the adolescents with influenza like illness (ILI) who presented to 
the study centre during the study period underwent COVID-19 testing by 
RT-PCR of nasopharyngeal swabs. The patients who were COVID-19 
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positive and matching the inclusion criteria were included in the study. 
After COVID-19 positive report, these patients were further contacted 
and detailed history was taken. 

At the time of presentation, the demographic characteristics of the 
patients were noted. Clinical history was taken from the parent or the 
patient. The onset and duration of the symptoms were noted, including 
loss of smell and taste. The patients were asked to rate their smell 
sensation at its worst point during the infection, as normal, partial 
(hyposmia) or complete (anosmia) loss of smell. All the patients were 
asked if they had any alteration in taste (dysgeusia) or not. The order of 
appearance of symptoms was noted. The duration of loss of smell and/or 
taste was noted in a follow up ENT consultation or by telephone contact. 
The patients were followed up till their OTD recovered or COVID-19 
negative report, whichever was later. 

Data analysis was done using Epi info version 7 software. Differences 
between groups were assessed using chi square test for qualitative data 
and “p” value less than 0.05 was considered as statistically significant. 

3. Results 

A total of 141 patients were included in the study, including 83 males 
(58.9%) and 58 females (41.1%). The age ranged from 10 to 19 years 
with a mean of 15.2 years. The symptoms of the patients recorded were: 
malaise in 20 patients (14.2%), sore throat in 28 patients (19.9%), cough 
in 29 patients (20.6%), fever in 68 patients (48.2%), diarrhoea in 8 
patients (5.7%), nasal discharge in 5 patients (3.5%) and headache in 8 
patients (5.7%). 

Out of 141 patients, 40 patients (28.4%) reported olfactory or taste 
dysfunction. Olfactory dysfunction was reported by 34 patients (24.1%), 
taste dysfunction was reported by 34 patients (24.1%) and, both olfac
tory and taste dysfunction was reported by 28 patients (19.8%). Of the 
34 patients who reported olfactory dysfunction, 16 patients complained 
of hyposmia and 18 patients complained of anosmia. The OTD reported 
by the two age groups 10–14 years and 15–19 years was 26% and 29.7%, 
respectively. This difference between the two age groups was not sta
tistically significant (p = 0.644). OTD was reported by 30.1% males and 
25.9% females. This difference was not statistically significant (p =
0.581). 

OTD was first noticed before the appearance of other symptoms in 19 
patients (13.5%) and after the appearance of other symptoms in 21 
patients (14.9%). The duration of OTD varied from 2 to 15 days with an 
average of 5.7 days. In only three patients the OTD persisted following 
recovery from COVID-19 infection, that is, after COVID-19 negative 
report. Out of these three patients, the duration of OTD was 10 days in 
two patients and 15 days in one patient. The chemosensory dysfunction 
of all the patients recovered completely. 

The association of OTD with other symptoms is shown in Table 1. It 
was found that OTD had significant positive association with patients 
having fever (Odds ratio = 10.60, p = 0.001) and diarrhoea (Odds ratio 
= 4.86, p = 0.027). 

4. Discussion 

Early reports from China, Italy and United States of America indi
cated that children were underrepresented among COVID-19 cases, 
especially among severe and fatal cases [2,6,7]. However, a study by Bi 
et al. suggested that children are just as likely as adults to be infected by 
SARS-CoV-2, but are less likely to be symptomatic or develop severe or 
critical disease [8]. Children have milder clinical symptoms than adults, 
which could be responsible for reduced testing for SARS-CoV-2 in chil
dren as compared to adults [9]. Children, who are asymptomatic or 
mildly symptomatic, may play a role in community transmission of the 
virus [10]. Most of the children infected have been part of a family 
cluster outbreak. Also, the symptoms of other common viral respiratory 
tract infections in children, such as influenza and respiratory syncytial 
virus may overlap and pose additional diagnostic challenges. 

In adults, the most frequently reported clinical features of COVID-19 
are fever, cough, shortness of breath, myalgia, fatigue and headache 
[10]. Studies have found similar symptoms in children. A review by 
Hoang et al. [11] reported that the most common clinical manifestations 
in children were fever (59.1%), cough (55.9%), rhinorrhoea (20.0%) 
and myalgia/fatigue (18.7%). Children rarely progressed to severe or 
critical disease, unlike adults [12]. The prevalence of gastrointestinal 
symptoms varies in various studies. 

Sudden loss of smell and taste have also been reported as symptoms 
of COVID-19 infection. The exact pathophysiology of OTD in COVID-19 
patients is still unknown. The possible hypotheses are direct extension 
via angiotensin-converting enzyme 2 (ACE2) receptor on the nasal 
epithelium and/or direct invasion of the olfactory bulb and central 
nervous system [13]. ACE2 is highly expressed on the oral mucosa and 
tongue, which may be a possible mechanism for gustatory dysfunction. 
In adults, anosmia and dysgeusia in COVID-19 patients has been widely 
reported in literature with a varying prevalence. There is a difference in 
the prevalence of olfactory and taste dysfunction between the Asian 
[14–16] and European population [17–22]. This may be due to 
increased expression of ACE2 in the European population as compared 
to the Asian population [23]. In a review and meta analysis by von 
Bartheld et al. [24], the prevalence of olfactory and/or gustatory 
dysfunction in the East Asian and European populations was found to be 
23.4% and 54.7%, respectively. 

Although there are multiple reports on the prevalence of OTD in 
adult patients with COVID-19, there is limited data regarding its 
occurrence in the paediatric population. This may be due to the fact that 
the diagnosis of olfactory disorders in young children is challenging. PQ 
Mak et al. [25] reported three children aged- 14 years, 15 years and 17 
years, with COVID-19 infection who presented with anosmia and/or 
ageusia. In a multicentric study by Qiu et al. [16], out of 27 COVID-19 
positive children, ten children (37%) reported olfactory or gustatory 
dysfunction. The age of these ten children ranged from 15 to 17 years, 
and six were male. Gaborieau et al. [26] reported anosmia/dysgeusia in 
seven out of 157 children (4.5%) who were positive for SARS-CoV-2 by 
RT-PCR test. In a study by Somekh et al. [27], in the age group 11–17 
years, eight out of twenty children (40%) had altered smell or taste, and 
in the age group 5–11 years, no children had altered smell or taste. One 
of the possible mechanisms for OTD in COVID-19 patients is the ability 
of SARS CoV-2 to bind to ACE2 in the nasal and oral mucosa. Somekh 
et al. [27] correlated the difference in the impairment of sensation in 
different age groups with ACE2 expression in the corresponding age 
groups. They reported that the sensory impairment was significantly 
lower in children as compared to adult COVID-19 positive patients. This 

Table 1 
Association of OTD and general symptoms.   

Olfactory or taste dysfunction 

Malaise No (n = 101) Yes (n = 40) 
No 89 32 
Yes 12 8 
Odds ratio, p value 1.55, 0.213 
Sore throat 
No 85 28 
Yes 16 12 
Odds ratio, p value 3.61, 0.057 
Cough 
No 83 29 
Yes 18 11 
Odds ratio, p value 1.64, 0.200 
Fever 
No 61 12 
Yes 40 28 
Odds ratio, p value 10.60, 0.001 
Diarrhoea 
No 98 35 
Yes 3 5 
Odds ratio, p value 4.86, 0.027  
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significant difference supports the data that showed age dependent 
expression of ACE2 in the nasal epithelium. This could possibly explain 
that the differences in the sensory impairment may be due to distribu
tion and expression of ACE2 in the oral cavity and nasal epithelium. 
However, in our study there was no significant difference in the OTD in 
different age groups. 

In our study, the OTD lasted for 2–15 days, with an average of 5.7 
days. Three patients reported persisting OTD following recovery from 
COVID-19 infection, that is, after COVID-19 negative report. Out of 
these three patients, the OTD was reported for a total duration of 10 days 
in two patients and 15 days in one patient. However, all the patients 
reported complete recovery of their smell and taste sensations. This 
rapid and spontaneous recovery of OTD has also been reported in adult 
COVID-19 patients. Some studies report that chemosensory loss in 
COVID-19 adult patients recovers in about 1–2 weeks of onset, in 
conjunction with improvement of infection [14,17]. This short duration 
and spontaneous recovery supports the findings that SARS-CoV-2 targets 
the non neural olfactory epithelial cells. This knowledge of spontaneous 
recovery of chemosensory dysfunction helps in reassuring patients. 
Meini et al. [21], reported a complete and near complete recovery in 
83% of the studied patients in a month from the hospital discharge 
(mean recovery time for females was 26 days and for males 14 days). 
Lechien et al. [17] reported that the olfactory dysfunction persisted after 
the resolution of other symptoms in 63.0% of cases. The short-term 
olfaction recovery rate, which was assessed in 59 clinically cured pa
tients, was 44.0%. 

This prospective study reports olfactory and taste dysfunction in 
adolescent COVID-19 patients. Out of the 141 patients included in the 
study, 28.4% (40 patients) reported OTD. Although the prevalence of 
OTD in COVID-19 adult patients has been reported in literature, limited 
research has been published on OTD in children. This study has several 
limitations. Firstly, in our patients, there was no objective evaluation of 
olfactory and taste dysfunction, such as psychophysical tests or elec
trophysiological methods, because of the risk of exposure to health care 
workers. All the symptoms were self reported by the patients. Secondly, 
this study included only patients with mild to moderate disease. Patients 
with severe disease were not included in the study. Additionally, smell 
and taste disorders are confounded if not separately measured [28]. 

5. Conclusion 

Loss of smell and taste are common symptoms in COVID-19 patients 
and may be the only symptoms in some patients. These symptoms may 
help in early diagnosis of COVID-19 patients and in reducing the spread 
of infection. There is limited data on the prevalence of OTD in children 
and adolescents. In our study, the prevalence of OTD in COVID-19 
adolescent patients was 28.4%. OTD resolves spontaneously in around 
1–2 weeks of onset. 
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