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Summary

Abstract: A retrospective study evaluating the prevalence of
loss of smell, loss of taste and oral manifestations was carried
out by framing an online questionnaire and disseminated
among the health care workers including medical and dental
students, who were afflicted with COVID-19.

Objective: The objective of this study was to find out
the prevalence of the loss of smell, loss of taste (LOST)
and oral manifestations and whether these (LOST & Oral
manifestations) can be the premonitory manifestations and
also whether these can predict the prognosis of COVID-19
disease.

Result: Our study showed that the loss of smell, loss of
taste and dry mouth did occur before the other symptoms
considerably in the COVID-19 infected health workers. All
the infected health workers were in home quarantine phase
and not hospitalized during the occurrence of COVID-19.

Conclusion: The loss of smell, loss of taste and oral
manifestations can be the prodromal signs of COVID-19
and may be used as a screening tool to predict the severity
of the disease.

Introduction

The closing of the year 2019 heralded with the rapid
spread of the COVID-19 (SARS-COV-2) disease across
the globe mapping almost all the countries and posing
threat to the whole mankind [1,2].

The first-time occurrence of COVID-19 was reported
by WHO among the patients exposed to seafood
market in Wuhan city of China on 31 December 2019.

The causative microorganism of this disease was first
identified and reported by Chinese Centre for Disease
Control and Prevention (CCDC) on 7™ January, 2020
followed by its notification to WHO [3,4]. As of July 2021,
the disease did affect more than 195 million individuals
causing over four million deaths worldwide [1]. In Oman
the COVID-19 positive patients were first reported on
24 February 2020 and these COVID-19 affected patients
had returned after travelling to Iran [5]. The main mode
of human to human spread of COVID-19 virus has been
found to be varied ranging from direct contact and
airborne transmission. The dissemination of this virus
is facilitated by sneezing, coughing, droplet inhalation
and direct contact with the oral, nasal and eye mucous
membrane of the asymptomatic or symptomatic carrier
[6]. The time elapsed between the onset of infection
till the appearance of signs and symptoms ranges
from 0-24 days with an average of 5-7 days. The signs
and symptoms of this disease have a diverse range of
severity [2]. According to the report from WHO-China
Joint Mission, most of the COVID-19 disease is of mild-
moderate nature with only few cases (6.1%) tapering to
serious condition and requiring hospital admission [3].
The disease is characterized by the common symptoms
of fever, dry cough, fatigue and myalgia with few cases
showing gastro intestinal tract (GIT) disorder that
includes abdominal pain and diarrhea [2,3].

The COVID-19 infection has also shown the signs and
symptoms featuring dysfunction of smell and taste as

Citation: Saraf S (2022) The Retrospective Pilot Study of the Prevalence of Olfactory Dysfunction or

S
==

CLINMED

INTERNATIONAL LIBRARY

Loss of Smell, Loss of Taste and Oral Manifestations among COVID-19 Positive Health Workers in
Muscat, Oman. Int J Oral Dent Health 8:149. doi.org/10.23937/2469-5734/1510149

Accepted: December 05, 2022: Published: December 07, 2022

Copyright: © 2022 Saraf S. This is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any

medium, provided the original author and source are credited.

Saraf. Int J Oral Dent Health 2022, 8:149

ePage 10of5 e



https://doi.org/10.23937/2469-5734/1510149
https://doi.org/10.23937/2469-5734/1510149
http://crossmark.crossref.org/dialog/?doi=10.23937/2469-5734/1510149&domain=pdf

DOI: 10.23937/2469-5734/1510149

ISSN: 2469-5734

seen in other common upper respiratory viral infections
and this has been supported by plenty of studies [7-9].
In fact, one of the recent studies have shown that smell
and taste alterations occurs in about 75% of COVID-19
individuals [10]. These localised alterations have been
seen as the only manifestations in mild infections or
heralding symptoms of the severe COVID-19 disease
progressing eventually to pneumonia. There is not
much evidence of a direct link of other reported oral
manifestations, like ulcerative, erosive, vesiculobullous
and plaque like lesions, besides taste loss in COVID-19
[10,11]. However there have been reports that among
the oral manifestations, the localized condition like
xerostomia or dry mouth may be the common, initial
manifestations or the sole presentation in COVID-19
patients besides gustatory and olfactory alterations
[12,13]. The COVID-19 virus does show an initial
manifestation of smell and taste alterations because
presumably during the initial transmission, the virus
comes in contact with the oral, nasal and eye mucosa. A
study also reports, that the COVID-19 positive patients
are more prone for these manifestations as compared
to the COVID-19 negative individuals [14]. It becomes
therefore imperative to study the initial nature and
course of the disease or the prodromal signs and
symptoms because an early recognition of the disease
can facilitate the diagnosis and a quick management.
Therefore, keeping this aim and objective in view, we
conducted a web or online based questionnaire survey
to find out the prevalence of dysfunction/loss of smell
and taste (LOST) and oral manifestations related to
COVID-19 disease among the health care workers (HCW)
and dental/medical students of Oman. The aim and
objectives of this study was also to relate the symptoms
of taste and smell dysfunction and oral manifestations
with the prognosis of the disease.

Methods

After the approval of the present study by Ministry
of Health, Oman. We formulated a questionnaire
especially for the HCW and dental/medical students
(studying in Muscat). The health care workers that were
targetedincluded theresidents, post graduates, doctors,
nurses, medical assistants and other allied health
workers working in Muscat, Oman. A web based Survey
Monkey questionnaire link was created, uploaded and
circulated/posted (via WhatsApp) in September 2021
among the health workers and dental/medical students
in Muscat. The online questionnaire ensured anonymity
and confidentiality of the respondents. The participants
were queried for their profession, work place, age,
gender, smoking history, medical history and whether
they experienced any signs and symptoms akin to upper
respiratory infection (including loss of smell, loss of taste,
oral manifestations) past 6-7 months retrospectively.

The online responses with incomplete history and
the participants who did not go for COVID-19 testing
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were not included in the study. The patients with
a history of any nasal or sinus disease, Bell's palsy
or medications known to cause taste disturbances
were also disregarded. Furthermore the patients with
psychological disturbances and recent surgeries of head
and neck region were also removed from the list of
study group.

Results

A total of 83 HCW’s and medical/dental students
retorted to the questionnaire, that was earlier uploaded
and circulated via the link interface-Survey Monkey.
All had a history of upper respiratory infection (URI)
past 6 months, retrograde from September 2021. Out
of the total responses, only 69 subjects admitted, that
they tested for COVID-19 infection. Therefore, the
remaining 14 were left out from the study group. The
answered questionnaire forms for the study group of 69
individuals were further segregated into 2 groups on the
basis of the declaration of the respondents, about their
COVID status. About 58 respondents were identified
and labelled as COVID-19 positive (GRP-I) while 11 were
labelled as COVID negative (GRP-II).

The GRP-I comprised of 22 Doctors/Dentists
(37.93%), 15 Medical Nurses (25.86%), 9 Residents/
Interns (15.51%), 9 Auxiliary staff (15.51%) & 3 Medical
assistants (5.17%). About 38 (65.51%) individuals in
GRP-I worked mainly in hospital under Ministry of
Health, Muscat, and 20 (34.48%) in private hospitals/
polyclinic, Oman. The group GRP-lIl comprised of 9
(81.81%) Medical/Dental students (81.81%) and 2
Interns studying/working (18.18%) in Medical/Dental
College in Muscat, Oman. All the individuals in GRP-I
(58) were in an age range of 25-45 years (mean 35
years), while the GRP-II had all the young adults (11) in
an age range of 18-24 years. The GRP-I presented with
51 males (87.93%) and 7 females (12.06%) while the
GRP-II, that comprised of 11 individuals, had a balanced
gender ratio with six males and five females with a ratio
of 1:1.2.

Mostlythe subjects of about50(88.40%)in GRP-lwere
non-smokers, however about 8 (13.79%) had smoking
history, while in GRP-II, there was none with smoking
history. Interestingly, about 42 (60.86%) subjects out
of the total of 69 in GRP-I & GRP-Il, who answered the
questionnaire, had no evidence of significant medical
history, however few respondents in GRP-I & GRP-I
declared their medical history, for example; 14 (20.28%)
of them had a history of diabetes, 10 (14.49%) had a
history of hypertension, 1 (1.44%) had the history of
allergic rhinitis/sinusitis, 1 (1.44%) respondent reported
having undergone dental treatment/radiation while 1
(1.44%) had a history of asthma.

All the participants in GRP-1 & GRP-Il encountered the
clinical signs and symptoms of a typical upper respiratory
infection (URI) past 6-7 months retrograde. The
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manifestations in the GRP-I, individuals predominantly
werethe occurrence of feverin43(74.13%) respondents,
followed by sore throat/dry cough in 38 (65.51%), runny
nose in 35 (60.34%), myalgia in 31 (53.44%), and Gl
symptoms in 2 (3.44%) individuals respectively. There
were 15 (25.86%) subjects, who did not have any medical
symptoms. In GRP-II, out of the total of 11 respondents,
all observed and wrote about the constitutional signs
and symptoms of fever. There was dry cough/sore throat
in 9 (81.81%) subjects, followed by myalgia/fatigue in
2 (3.44%). The questionnaire forms were analysed for
their answers to the queries relating to LOST and oral
manifestations respectively. Most (about 77.58%) of
the COVID-19 positive individuals could not identify the
source of infection. The remaining members reported
to have come in contact with the infected patients,
while rendering the medical care in the hospital. The
gueries relating to the occurrence of loss of smell and
loss of taste and oral manifestations were answered
by the study group. It was revealed, that none of the
subjects in GRP-1l did experience any loss of taste and
smell sensation or any oral manifestations. However, in
GRP-I, the LOST was reported to have occurred together
in 16 (44.82%) participants. There were 30 (34.48%)
individuals, who reported the loss of smell sensation,
while the loss of taste was reported in 10 (17.24%)
individuals separately. Only 2 (3.44%) individuals had
none of these signs and symptoms. The onset of the
loss of smell was reported to have occurred mostly
before the other symptoms in 38 (65.51%) individuals
or with the other symptoms in 10 (17.24%) individuals
and 2 (3.44%) individuals did not remember the onset.
The onset of the loss of taste was also reported to have
occurred before the other systemic manifestations in
31 (53.44%) individuals and in 10 (17.24%) with the
other symptoms and in 7 (12.06%) after the other
symptoms subsided. The remaining 10 (17.24%)
subjects did not remember any loss of taste. During
the LOST manifestations, more than half 47 (81.03%)
individuals were home quarantined, while none were in
the hospital and 11 (18.96%) respondents attended the
Out Patient Department (OPD). The recovery of the loss
of smell and or loss of taste varied from a period of five
days to ten days and up to 30 days. Out of 58 COVID-19
positive subjects, about 45 (77.58%) people recovered
from the of loss of smell &/or taste within a period of 30
days and 11 did recover from five days to ten days and
two did not remember the recovery period. The overall
COVID-19 disease after the observance of the loss of
smell and taste worsened mostly in about 7 (15.21%)
COVID-19 infected respondents and improved in nine
(19.56) and was stable in 30 (65.21%). The loss of smell
and loss of taste did resolve eventually in 55 (94.82%)
and the same number did not receive any treatment
for the disorders. More than half of the individuals 33
(53.44%) out of the total 58 respondents did not have
any oral manifestations, however 18 (31.03%) wrote
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about dry mouth as the oral manifestations during
COVID-19 infection. About 3 (5.17%) individuals had
swollen red tongue or sore tongue followed by two
(3.44%) subjects each with a history of bleeding in
gingiva and swelling/painless or painful ulcerations.
The onset of the oral manifestations was seen in 25
(43.10%) individuals before the other symptoms and
after the other symptoms in 26 (44.82%) subjects. The
oral manifestations during post recovery period were
seen in about seven (12.06%) individuals. The oral
lesions resolved in more than 10 days as reported by
most 38 (65.51%) affected COVID-19 positive patients.
Other 20 (34.48%) individuals reported the oral lesion
recovery in between 5-10 days respectively.

Discussion

Plenty of studies have emerged during COVID-19
pandemic, evaluating (LOST) among the COVID-19
infected patients [4,7-9,12,14,15]. We conducted
an online Questionnaire-based study evaluating the
prevalence of dysfunction or loss of smell, taste and
oral manifestations among the COVID-19 positive HCW,
working in Muscat, Oman.We chose HCW as the study
group, because they could, perhaps interpret and
answer the queries related to the signs or symptoms
related to LOST& oral manifestations with accuracy.
This study according to best of our knowledge is one of
the few studies carried out in Muscat, Oman.

We, in our survey-Questionnaire, identified 58
COVID-19 positive & 11 COVID-19 negative responses
respectively. The COVID-19 positive individuals
comprised of more of doctors/dentists (37.93%) and
medical/dental nurses (25.86%), followed by residents
(15.51%) and medical auxiliaries (15.51%). This goes in
agreement with the study that reported a high COVID-19
infection rate among doctors (53/100) and in nurses
(50/1000) respectively in Milan during peak of COVID-19
disease [15]. The increased infection rate among doctors
and nurses can be explained based on the fact that,
these are the vulnerable groups of HCW, who came in
contact with the COVID-19 patients, while rendering
the health care. The 11 COVID-19 negative responses
in the questionnaire received by us, included solely the
medical/dental students. This COVID-19 negative status
among medical and dental students, presumably could
be due to the closure of onsite classes, confinement at
home and resumption of online classes, thereby leading
to less exposure to the virus. There was more prevalence
of COVID-19 infection among young adults& elderly
and in males (87.93%) in age range of 25-55 years. A
study evaluating the epidemiological characteristics
of COVID-19 patients in Oman also showed (75%)
prevalence in males between the age range of 20-49
years [16]. The predilection of male gender among
COVID-19 positive infected individuals also has been
reported from the studies carried out in Oman, Italy
and USA [5]. The reason of more COVID-19 positivity in
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males is suggested to occur because they indulge more
in outdoor activities, but our study, had both male and
female health workers equally working in the hospitals
and therefore this assumption does not apply to our
study. The various pre-existing medical conditions and
co-morbidities seem to be the predisposing factors
for the symptomatic and severe COVID-19 infection
according to the recent systematic review and meta-
analysis of the prevalence of underlying diseases among
COVID-19 infected patients [17]. The COVID-19 positive
respondents, who answer edour study questionnaire,
were mostly non-smokers (88.40%). Out of the total
respondents in GRP-I & GRP-Il, considerable number
of them (77.58%) had no pre-existing medical localised
or generalised conditions. The minimal co-morbidities
and the non-smoking status in most of the respondents
could be the reason for the less severity of COVID-19
disease among the GRP-I. The disease was less severe
and same can be seen in their answered questionnaire
in which most of the health HCW reported that they
were home quarantined and none was admitted to the
hospital during their stint with COVID-19 infection. The
COVID-19 positive individuals answered to the queries
and it was identified that most of them had the clinical
manifestations of fever (74.13%), sore throat/dry cough
(65.51%), nasal stuffiness or rhinorrhoea (60.34%) and
myalgia/fatigue (53.44%) and Gl symptoms (34.38%).
The various systematic reviews and meta-analysis
and other studies have also reported the common
occurrence of fever, cough, fatigue & rhinorrhoea/
nasal stuffiness as the common symptoms in COVID-19
infected patients [17-20]. On the other hand, all the
COVID-19 negative individuals also had a history of
fever and a considerable group had dry cough/sore
throat and few had a history of myalgia only.

After the analysis of the answers to the queries in
the questionnaire, it was found that both the loss of
smell and taste was reported by 16 (27.58%) and the
loss of smell was separately observed by 30 (51.72%)
respondents and the loss of taste was seen in ten
(17.24%) individuals. The reason of the increased
prevalence of loss of smell or olfactory dysfunction (OD)
in our study is agreeable, because it is an established
fact, that the smell impairment is one of the frequent
symptoms of COVID-19 infection [21]. Although the
pathogenesis of the OD is not still clear but itis suggested
that the COVID-19 virus prefers the ACE2 receptors that
are expressed in epithelial cells of oral mucosa and
nasal mucosa [22]. A multicentric study in patients from
China, France and Germany reported the loss of smell or
the loss or taste in 19% before the other symptoms [14].
Our study showed the loss of smell and the loss of taste
before the other systemic manifestations in (65.51%)
and (53.44%) respectively. This strongly suggests that
OD and loss of taste could act as a prodromal sign
and strong indicator of COVID-19 disease. Most of
the individuals recovered their loss of smell and taste
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by about two months’ time according to the study
reported from Greece [21]. A systematic review also
reveals the recovery of OD within 30 days that was
similar to our study [23]. Furthermore, a multicentric
European study reports the recovery of smell and
taste within two weeks after the resolution of general
symptoms, which is earlier than the recovery observed
by most of the individuals in our study [24]. Our study
showed more of OD and recovery of the same within 30
days and the condition of the patients was stable and in
fact all the patients were home quarantined. A study in
Brazil reports that OD is more prevalent in patients with
mild flu-like symptoms [25]. Our study also showed the
respondents having more of OD and this feature may
reflect or predict good prognosis of COVID disease.

Besidestheloss of taste, the other oral manifestations
reported from the studies on COVID-19, are the
manifestations of painful ulcers, macular-papular
&vesiculobullous lesions [26]. The other cross-sectional
study reports the difficulty in swallowing, burning mouth
and bleeding through gingiva as the oral manifestations
however, xerostomia was common and was seen in 44%
individuals [27].

Our study also showed most of the individuals
manifesting dry mouth in 18 individuals (31.03%)
besides taste loss and this also goes in agreement with
the above-mentioned cross-sectional study and other
study from India that showed xerostomia in about 28%
of individuals. There have been other studies also that
show xerostomia as one of the oral manifestations of
COVID 19 [28-30]. The xerostomia could have occurred
due to the fever and dehydration.

Conclusion

Our study showed OD inclusive of gustatory
dysfunctions and xerostomia that occurred before the
disease occurrence. Therefore, these prodromal signs
and symptoms of COVID can help to predict the disease
occurrence and even the severity of the disease. This
study had a limitation of small sample size and moreover,
we had to depend on the answers to the queries, that
was based solely on recall. Large scale study needs to be
done to evaluate the prodromal signs and symptoms of
the COVID-19 by accessing the hospital records.
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