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Background: Olfactory and gustatory dysfunctions are frequently reported symptoms among COVID-19 patients. However,
several reports suggested that there might be significant variation in the prevalence and clinical picture of chemosensory dysfunction
in COVID-19 patients among different population.
Objective: To study the prevalence of chemosensory dysfunction, recovery time and its impact on quality of life (QoL) among
COVID-19 patients in Saudi population.
Methods: This multi-centre observational study was conducted at three COVID-19 centres in Saudi Arabia. Epidemiological and
clinical data were extracted at baseline and within the 2-month post-infection. Olfactory and gustatory dysfunctions were
assessed via valid taste and smell questionnaire, electronically collected via online survey. Short version of questionnaire of Olfactory
disorders-negative statements (sQOD-NS) was used to assess the impact on QoL.
Result: Total 1734 patients [926males and 808 females, the mean age of patients was 37.7± 11.6 years] with laboratory confirmed
COVID-19 were recruited for this study. Chemosensory dysfunction was reported in 56.5% cases. olfactory and gustatory
dysfunctions were significantly high in females (66.2%) and age group younger than or equal to 40 years (62.2%). Among patients
with olfactory dysfunction and gustatory dysfunction, recovery rate was 757 (77.2%) and 702 (71.6%). Furthermore, the recovery
time was within 8 days of onset of symptoms in 53.6% and 61.3% of olfactory dysfunction and gustatory dysfunction cases,
respectively. Overall mean QoL score indicated Olfactory and gustatory dysfunction has significant impact on QoL [11.3±6.2
(P value<0.001)]. female as compared tomales (12.8 ±7). Females had significant impact on QoL (11.4± 6.6) as compared tomales
[12.8± 7 (P value<0.001)].
Conclusion: Chemosensory dysfunction among Saudi population was comparable to the European data and significantly higher
than Asian supporting the fact that these symptoms vary as per ethnicity. Olfactory and gustatory dysfunction significantly impaired
QoL and could present as an early symptom of COVID-19. Recovery rate of these symptoms can serve as a good prognostic data for
patient’s counselling. Further long-term follow-up studies would lead to better understanding of prognosis and clinical outcomes.
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Introduction

COVID-19, caused by SARS-CoV-2 originated in Wuhan Hubei
Province of China in December 2019 andwas later on declared as
pandemic by the WHO in March 2020[1,2].

Olfactory and gustatory dysfunctions (OGD) have been con-
sidered as the frequent key symptoms in COVID-19 patients with
mild to moderate infection[3–6]. However, they were not considered
as the symptoms for identifying SARS-CoV-2 infection or for
prioritizing testing by the Centers for Disease Control and
Prevention (CDC) or theWHO till August 2020[7]. Ameta-analysis
carried out by Chi et al.[8], showed that nearly half of COVID-19
patients suffer from olfactory and gustatory dysfunction and these
were found to be the initial clinical manifestations in 15% of those
patients. Various systemic reviews and meta-analyses have com-
piled the findings related to association of chemosensory dysfunc-
tion and diagnosis of COVID-19 with geographical variations[9,10].
In China, during the initial fewmonths of the COVID-19 outbreak,
Mao et al.[11] reported that smell and taste dysfunctions were noted
only in 5.1–5.6% patients. During the same time, it was found that
33.9%of patients in Italy, whichwas the epicentre of COVID-19 in
Europe[12], exhibited at least one of these symptoms. This finding
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was supported from further studies in Europe, which showed that
75–80% of COVID-19 patients experienced chemosensory
dysfunction[13,14]. The USA reported a similar prevalence of taste
and smell disorders in COVID-19 patients[15,16]. Noticeably, simi-
lar to data from China, Japan, Korea and India also reported low
incidences of smell and taste[37–39]. In order to ascertain
these differences, Song et al.[17] conducted a telephonic follow-up
for re-checking the medical records at a hospital in China and these
re-efforts also recorded very less events of smell and taste dys-
function (11.4 and 20.6%, respectively) in COVID-19 patients in
China. All these reports suggest that there might be a significant
variation in the prevalence and clinical picture of chemosensory
dysfunction in COVID-19 patients among different population. A
meta-analysis including 104 studies reported that chemosensory
dysfunction is 3–6 times higher among Caucasians compared to
East Asians[18]. In this meta-analysis, Bartheld and colleagues found
that both dysfunctions reciprocally associated with old age, male
sex and disease severity. Different explanations for variation in
prevalence have been proposed by many authors including ethni-
city, viral mutations and diversity of angiotensin-converting
enzyme 2 expression levels (which is the receptor for SARS-CoV-2)
between Asian and European populations[3,5,19].

Moreover ,olfactory dysfunction is known to cause impair-
ment in quality of life and risk the patients to depression[20,21].
COVID-19 infection found to be associated with depression and
anxiety, these symptoms were significantly higher in patients
presenting with loss of smell and taste[22]. The majority of
patients showed early recovery from chemosensory dysfunction,
however significant number might suffer from long-term
impairment, given the fact of high infection rate worldwide[4,6,23].
The wide geographic variation of chemosensory dysfunction
needs further evaluation. Our study aimed to estimate the pre-
valence, severity of chemosensory dysfunction amongCOVID-19
patients, recovery time and the impact on quality of life among
COVID-19 patient in the Saudi population.

Materials and methods

This study was conducted recruiting 1740 SARS-CoV-2 positive
patients between October and December 2020 at three COVID-19
centres in different regions of Saudi Arabia including; King Fahd
Hospital of the University, ALKhobar, Qatif Central Hospital,
AlQatif, and Ohud Hospital, AlMadinah Al Munawarah, Saudi
Arabia. Inclusion criteria for the patients in the study included adult
over 18 years of age, Real-time reverse transcriptase polymerase
chain reaction confirmed SARS-CoV-2 infection within the period
of less than 2 months and patients were required to be clinically
available for completing the study. The study exclusion criteria
were critically ill patients who were unable to fill the survey,
patients younger than 18 years of age, patients diagnosed with
SARS-CoV-2 within period more than 2 months, patients with
previous history of smell and taste alternation, sinonasal disease,
head trauma, psychological or neurological disorders.

The study protocol was approved by the Institutional Review
Board of Imam Abdulrahman Bin Faisal University, Dammam,
Saudi Arabia. The patients who met the inclusion criteria were
asked to give written informed consent for the study. The work
has been reported in line with the STROCSS criteria[36].

The clinical data were collected through medical records and
electronically via an online survey. Patients received phone call

preceding the survey distribution. Demographic data and clinical
data were collected including medical record number, age, sex,
ethnicity, time of symptoms appearance, time of laboratory
diagnosis, comorbidities, smoking history, and medication his-
tory. We also ask the patients if they have any pervious history of
smell and taste alternation, sinonasal disease, head trauma, psy-
chological or neurological disorders.

We classified the severity of the disease according to Saudi
Ministry of Health (MOH) protocol for patients Suspected of/
confirmed with COVID-19. Mild cases were the one who were
symptom free or had mild symptoms that did not necessitate
hospital admissionwith common symptoms and signs (fever, sore
throat, headache, loss of taste and/or smell, cough, nausea and
vomiting) without shortness of breath or evidence of pneumonia.
Moderate were the ones admitted to the medical wards with
shortness of breath, and constitutional symptoms, but no oxygen
requirements and no evidence of pneumonia, while the severe
ones were the ones who needed intensive care unit admission with
one or more of following findings: Respiratory rate greater than
or equal to 30/min, blood oxygen saturation less than or equal to
93%, PaO2/FiO2 ratio less than 300, or lung infiltrates greater
than 50% of the lung fields within 24–48 h.

General and otorhinolaryngological symptoms were collected
and ranged in scale from (0–4), (0= no symptoms 1= almost
never 2= sometimes 3= almost always 4= always).

The olfactory and gustatory symptoms were assessed using the
taste and smell questionnaire[24]. The taste and smell ques-
tionnaire included 9 questions which addressed the changes of
taste and five questions addressing the changes of smell. Patients
were asked to categorize their taste and smell dysfunction as
follows: insignificant, mild, moderate, severe, or incapacitating.
Total score of taste was calculated by adding one point for each
complaint and two points for rating severe or incapacitating for
the taste abnormality question, total score ranging from 0 (no
complaints) to 10 (many complaints). Similarly, total score of
smell abnormality ranged from (0–6) calculated by one point for
each complaint, two points for rating of severe or incapacitating
for the smell overall abnormality question. Higher average score
meant higher smell and taste abnormality. The impact of olfac-
tory disorder (OD) on quality of life was evaluated using short
version of the Questionnaire of Olfactory disorders-negative
statements (sQOD-NS)[25]. sQOD-NS is a seven-item patient-
reported outcome questionnaire. Item proposition from 0 (agree)
to 3 (disagree) were rated by the patients with total score ranging
from 0 (significant impact of OD on QoL) to 21 (no impact on
QoL). SPSS version 22, 0 was used to perform the statistical
analyses. P less than 0.05 was considered as statistically
significant.

HIGHLIGHTS

• Olfactory and Gustatory dysfunction is a frequent and
highly reliable symptom of COVID-19.

• The occurrence of these chemosensory dysfunction symp-
toms in Saudi population was comparable to the European
data and significantly higher than Asian supporting the fact
that these symptoms vary as per ethnicity.

• Olfactory dysfunction was associated with impaired qual-
ity of life.
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Results

COVID-19 subjects and disease status

We recruited a total of 1734 COVID-19 positive patients for this
multi-centre study. All patients were non vaccinated. Of the total
of recruited patients 926 (53.4%) were males and 808 (46.6%)
females. The mean age of patients was 37.7 ± 11.6 years.
Regarding the nationality, 1564 (90.2%) were Saudis, and 170
(9.8%) were non-Saudis. On assessing the disease status in these
recruited patients, it was found that 898 (51.8%) were mild, 791
(45.6%) were moderate and 45 (2.6%) were severe cases.

OGD in COVID-19 patients and association with sex, age, and
ethnicity

OGD was reported in 980 (56.5%) of the cases. (Fig. 1).
Percentage of OGD was significantly higher in females compared
to males (66.2%: 48.06%, respectively) and in Saudi compared
to non-Saudi [(58.18%: 41.18%) P< 0.001]. In respect to age,
OGD were significantly higher in cases with age younger than or
equal to 40 years [(62.2%) P<0.001] (Table 1). Sore throat,
nasal congestion, postnasal drip and rhinorrhea were sig-
nificantly associated with OGD.

Stratification by loss of smell and taste severity

Out of the total, complete sense of smell was lost in 30.3% cases
and partial sense of smell was lost in 53.4% cases. While com-
plete sense of taste was lost in 19.4% and partial sense of taste
was lost in 59.7% cases. (Table 2). Almost 245 (14.1%) cases
experienced bitter taste, while 52 (5.3%) experienced sweet, 50
(5.1%) salty and 37 (3.8%) cases experienced sour taste.
According to severity of bad taste, 297 (30.3%) had moderate
bad taste, 223 (22.8%) had severe and 142 (14.5%) incapaci-
tating bad taste.

OGD severity association with sex ,age and geography

According to smell and taste score, females had significantly
higher number of complaints in both smell and taste (P values
<0.0001 and 0.016, respectively). Saudi nationals also reported a
significantly higher number of smell and taste complaints as
compared to the non-Saudis (P values= 0.008 and 0.041,
respectively). Cases with age younger than or equal to 40 years

had significantly higher number of smell complaints (P value=
0.03), while abnormal taste dysfunction score was statistically
similar in both age groups (P value=0.3) (Table 3).

Recovery of olfactory and gustatory dysfunction

Among patients with olfactory dysfunction and gustatory dys-
function, total recovery rate for OD and GD were 757(77.2%)
and& 702 (71.6%), respectively. Total of 625 patients (63.8%)
reported recovery from both OGD, whereas 132 patients
(13.4%) reported recovery from OD but not GD and 77 patients
(7.8%) reported recovery from GD but not OD (Table 4).

Recovery from both loss of smell and taste was statistically
equally distributed between both sexes and age groups (P
values>0.05). RegardingOD, the number of cases recoveredwas
significantly higher in those who had anosmia compared to the
ones who had hyposmia [(80.4%: 73.8%) P value=0.03]
(Table 2). According to mean taste and smell scores, recovered
cases had significantly higher number of complaints (both smell
and taste) (P values= 0.02 and<0.0001, respectively) (Table 5).

Significant number of cases 525 (53.6%) and 601 (61.3%)
reported complete recovery of OD and GDwithin 8 days of onset
of the symptoms respectively (P value<0.05), (Fig. 2).
Furthermore, out of 980 cases, 213 (21.7%) received supportive
treatments for loss of smell and only 2.2% cases received treat-
ment for loss of taste.

Effect of OGD on Quality of Life

Assessment of the overall mean of QoL score revealed that OGD
disorders had significant impact on QoL [11.3 ± 6.2 (P value<

Figure 1. Prevalence of olfactory and gustatory dysfunction complaints among
COVID-19 patients (n=1734).

Table 1
Demographic characteristic of COVID-19 patients with OGD.

Demographics OGD, n (%) P

Sex Male 445 (48.06) < 0.001
Female 535 (66.21)

Nationality Saudi 910 (58.18) < 0.001
Non-Saudi 70 (41.18)

Age (Y) ≤40 708 (62.2) < 0.001
>40 272 (45.6)

Severity Mild 490 (54.6) 0.089
Moderate–severe 490 (58.6)

Smoking Yes 171 (58.2) 0.4
No 809 (56.1)

Chronic disease Yes 371 (56) 0.75
No 609 (56.8)

(n= 980 out of total n= 1734).
OGD, olfactory and gustatory dysfunction.

Table 2
Severity rate and recovery of OGD (n=980).

Sense of
smell, n (%)

Sense of
taste, n (%)

Olfactory
dysfunction

recovery, n (%)

Gustatory
dysfunction

recovery, n (%)

Complete loss 297 (30.3) 190 (19.4) 239 (80.4)a 151 (79.5)
Partial loss 523 (53.4) 585 (59.7) 386 (73.8) 448 (76.6)
P values 0.03 0.4

OGD, olfactory and gustatory dysfunction.
aSignificantly high.
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0.001)]. In respect to sex OGD among females had significant
impact on QoL (11.4 ± 6.6) as compared to males [12.8 ± 7
(P value< 0.001)]. According to nationality, OGD had a
significant impact on QoL (11.8 ± 6.9) of Saudi in comparison to
non-Saudi cases [13.3 ± 6.8 (P value= 0.01)]. (Table 6).

Discussion

Olfactory and gustatory dysfunctions are frequently reported
symptoms among patients with COVID-19 based on various
studies[4,5,7,10]. Therefore they were included in the list of key
clinical symptoms for defining COVID-19 infection by the
European Centre for Disease Prevention and Control as well as
other organizations like CDC, WHO[7]. In the present study,
these symptoms were present in 56.5% of the recruited popula-
tion. Compared to the regional prevalence, Alfallaj and collea-
gues reported a prevalence of 68% of COVID-19 patients
experiencing olfactory dysfunction. Additionally, they found the
incidence of taste dysfunction to be 57%[40]. Similarly, Alrouqi
et al.[50] reported a prevalence of 72% for olfactory dysfunction.
The rate of chemosensory dysfunction found in our study was
higher than that reported in other Asian studies (5–32%)[11,19,
37–39]. This rate was more consistent with the results fromMiddle
East , Europe andNorth America[3,4,6,40,41]. According to a study
conducted in united Arabs Emirates ,Olfactory dysfunction and
Gustatory dysfunction were present in (44%, 43%) respectively,
they also found that Arab-Asians , Arabs and non-Arab Africans
experienced a significantly greater decrease in their sense of smell
and taste, whereas non-Arab Asians demonstrated the lowest
average reduction in these sensations[41]. On the contrary, A
study conducted in Qatar revealed a chemosensory dysfunction
prevalence of ~24%, which is lower than the reported prevalence
in the region[51]. However, it is noteworthy that the study did not

specify the ethnicity of the patients. Considering the demographic
composition of Qatar, where the majority of the population
consists of migrants on short-term contracts from various Arab
and global regions, this ethnic diversity should be taken into
account when interpreting the study findings[52]. similarly to our
result, high prevalence of olfactory dysfunctionwere also noted in
Egypt and Iraq (78.4%, 89.23%), respectively[53,54]. Ethnicity
might be a possible explanation for this, as proposed by a meta-
analysis which showed that Caucasians had higher prevalence of
olfactory and gustatory dysfunction (43.2%; 38.3%, respec-
tively) compared to East Asian populations (15.1%; 6.4%,
respectively)[18]. ACE2 is known to be the functional receptor for
the COVID-19 virus, with the help of a priming protease
TMPRSS2 to facilitate viral uptake. In respiratory epithelium,
SUS and other supporting cells express a high level of ACE2
receptors. The COVID-19 virus infects supporting cells, which
indirectly results in damage to olfactory sensory neurons[42]. One
reason for difference in OGD with reference to geographical
differences could be mutation in the virus causing difference in
infectivity. A study found that when the same population was
infected mostly with the G614 variant as opposed to the D614
virus, there was a higher incidence of impaired olfaction, indi-
cating that the difference in loss of smell between Western and
Asian countries was largely due to infection with different virus
variants[43]. recent studies showed that omicron variant causes a
lower prevalence of chemosensory dysfunction compared to the
pervious variants; however, according to recent meta-analysis
significant differences of chemosensory dysfunction between
ethnicities were noted with estimate prevalence in European
populations is 11.7%, while it is significantly lower in all other
populations, ranging between 1.9 and 4.9%[44]. In Saudi Arabia

Table 3
Variations of mean taste and smell abnormality (n=980).

Smell scorea Taste scoreb

Mean± SD P Mean± SD P

Male 2.7± 1.6 < 0.0001 3.1± 2.5 0.016
Female 3.3± 1.5 3.5± 2.5
Saudi 3.1± 1.6 0.008 3.3± 2.6 0.041
Non-Saudi 2.5± 1.5 2.9± 1.6
≤ 40 3.1± 1.5 0.03 3.4± 2.5 0.3
> 40 2.8± 1.7 3.2± 2.4

Higher average score means higher smell and taste abnormality.
aTotal score of smell abnormality ranging from 0 (no complaint) to 6 (many complaints)
bTaste abnormality total score ranging from 0 (no complaints) to 10 (many complaints).
*refers to significant P value less than 0.05.

Table 4
Total recovery rate among OGD cases (n=980).

Recovered from loss of taste, n (%) Total, n (%)

Yes No P *

Recovered from loss of smell
Yes 625 (63.8) 132 (13.4) 757 (77.2) < 0.0001
No 77 (7.8) 146 (15) 223 (22.8)

Total 702 (71.6) 278 (28.4) 980

* Significant P value less than 0.05.

Table 5
Comparison of mean taste and smell abnormality scores between
recovery (n= 980).

Recovery Smell scores mean (± SD) Taste scores mean (± SD)

Recovered 3.1 (± 1.5) 3.8 (± 2.4)
Not recovered 2.7 (± 1.7) 2.1 (± 2.4)
P values 0.02 < 0.0001

Higher average score means higher smell and taste abnormality.
aTotal score of smell abnormality ranging from 0 (no complaint) to 6 (many complaints) and.
bTaste abnormality total score ranging from 0 (no complaints) to 10 (many complaints).

Figure 2. Duration of early recovery for patients with OGD. OGD, olfactory and
gustatory dysfunction.
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the D614G spike mutation-carrying SAR-CoV-2 virus was initi-
ally introduced in February 2020, but over time, between
February and August of that year, there was an increase in the
reported cases of patients infected with the wild-type virus[45]. In
The present study, data were collected fromOctober toDecember
2020, during which time there was a possibility of both viral
mutations being present in the sample.

ACE2 has many genetic variants that might also be a another
reason for the difference in prevalence of chemosensory dysfunction
among different ethnicity as pointed out by Lechien et al.[3] as these
variants found to differ in frequency between Asian and European
population[27]. However, recent research indicates that differences in
ACE2 expression levels among populations do not correspond with
infection or chemosensory dysfunction and cannot account for the
observed phenotypes[26,32,33,46]. Instead, a genome-wide association
study carried out with a large sample size has identified the UGT2A1/
A2 locus as the genetic locus related to the difference in anosmia
prevalence among various populations[47].

OGDwas predominant in patients younger than forty (67.3%)
and in females (66.2%) in this study. Similar finding was reported
in other studies[3,5,14]. A possible explanation for higher incidence
of OGD in females could be the differences in inflammatory
response between males and females[3,5].

Interestingly, our results showed no difference in prevalence of
OGD between mild, moderate and severe COVID-19 cases. On
the contrary, Panderno et al.[14] found that chemosensory dys-
function were higher in younger andmildly symptomatic patients
under quarantine. Another study also showed that Olfactory
dysfunction was a key symptom in mild to moderate COVID-19
infection[5]. Yan et al.[28] reported that COVID-19 patients with
anosmia are ten times less likely to be hospitalized and anosmia
may be a prognostic marker for mild COVID-19. However,
chemosensory dysfunction has been underestimated in the case of
severe disease as proposed by Varia et al.[4], who found no cor-
relation of these symptoms with severe disease. This finding was
supported by other authors[19].

Most of the patients recovered within 8 days of resolution of
COVID-19 symptoms. No significant correlation was found
between recovery rate, sex, and age. Recovery rate in complete
loss was higher compared to the partial loss of olfactory dys-
function (80.4%; 73.8).Other studies also suggested recovery
within few weeks from onset[4,6,23]. Objective evaluation of

patients who reported complete recovery from chemosensory
dysfunction showed mild to moderate hyposomnia in 69.9% and
mild to moderate hypogeusia in 28.8%. Follow-up of these
patients showed almost complete recovery from ageusia within
15 days with residual hyposmia even in third or fourth week[4].
According to a recent meta-analysis, most patients are expected
to recover their olfactory and gustatory dysfunction within the
first three months. However, ~5% of patients may not fully
recover[56]. A study demonstrated that after two years since
COVID-19, 29.8% of patients reported persistent olfactory
dysfunction. Interestingly, among these individuals, only 2.9%
exhibited abnormal results in identification psychophysical
evaluations[57].

Our result showed significant impairment of quality of life
among patients with OTD (P value<0.0001). Depression and
anxiety observed in COVID-19 patients was strongly associated
with loss of smell and taste[22]. Reports suggest that chronic
hyposmia or anosmia associated with depression negatively
impacted the quality of life[20,21]. Olfactory dysfunction could
affect social life and eating behaviour as it leads to loss of pleasure
in taste and decrease in food intake[20]. Moreover, it could be life
threatening as it impairs detection of hazards like fire or
smoke[20]. while Various therapies have been attempted to treat
olfactory dysfunction post COVID-19, there is no validated
medication available. Although some randomized control trials
have demonstrated short-term benefits of using topical or oral
corticosteroids, large-scale trials investigating their efficacy are
yet to be conducted[48]. olfactory training have been shown to
symptomatically improve olfactory dysfunction in both the acute
and chronic phases[49].

Patients with post COVID-19 olfactory dysfunction should
receive counselling to improve their quality of life, nutrition, and
safety by monitoring food expiration dates, ensuring proper
functioning of detectors, and quitting smoking[48].

Several mechanisms have been suggested for olfactory and
gustatory dysfunction in COVID-19 infection. Anosmia have
been reported to be associated with human coronavirus 229E
which causes common cold and impairment of smell ability was
correlated with nasal congestion[29]. Various other studies have
on the contrary showed no correlation between olfactory dys-
function and nasal congestion in COVID-19 disease[3,4].
Moreover, endoscopic and radiological findings of olfactory clefts
in anosmic COVID-19 patients were found to be clear, suggesting
that the mechanism is not related primarily to olfactory cleft
obstruction[30]. However, our data showed almost 44% of
patients with OGD had nasal congestion and 36% had rhinor-
rhea which supported conductive mechanism of chemosensory
dysfunction in COVID-19. Another potential mechanism as
proposed earlier is virus invading the olfactory epithelium but not
olfactory neurons themselves through ACE2 receptors[31].

It remains unclear, if SARS-CoV-2 can cause olfactory
dysfunction through invading the central nerves system
(CNS). Han et al. demonstrated that some coronavirus
strains have neuroinvasive and neurodegenerative poten-
tials, and therefore, olfactory dysfunction with SARS-CoV-2
may indicate neuroinvasion[34]. Other studies suggested that
olfactory dysfunction may not be related to CNS invasion,
depending on the fact of early recovery of olfactory dys-
function and low frequency of CNS manifestations com-
pared to olfactory dysfunction[4]. Gustatory dysfunction
might be secondary to olfactory dysfunction as smell is one

Table 6
Comparison of mean scores of short versions of questionnaire of
olfactory disorders-negative statements of patient, Quality of Life-
QoL between sex, Nationality and OGD (n=980).

Overall QOL P

Sex
Male 12.8± 7 < 0.001
Female 11.4± 6.6

Nationality
Saudis 11.8± 6.9 0.01
Non-Saudis 13.3± 6.8

OGD *
Yes 11.3± 6.2 < 0.001
No 12.9± 7.6

Overall QoL rated 0–21, with higher scores reflecting better olfactory-specific QOL * By using
independent t-test.
OGD, olfactory and gustatory dysfunction; QOL, quality of life.
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of the components of flavour sensation. However, Vaira el
al.[4] reported isolated gustatory dysfunction in patients
with normal sense of smell objectively. Noticeably, ACE2
receptors were found in oral cavity with higher percentage
in tongue, which might explain the gustatory dysfunction
among COVID-19 patients[35]. Furthermore, the fact that
some of our patients recovered from olfactory dysfunction
and not the gustatory dysfunction supported the effect of
ACE2 receptors in the tongue.

Our study had some limitations. Our data were collected
during the first wave of the pandemic in SA, we were unable to
perform comprehensive clinical evaluations or objective tests for
smell and taste dysfunction on COVID-19 patients due to patient
consultation restrictions in medical centres of our country. We
used subjective evaluation method for smell and taste dysfunc-
tion, thus the prevalence might be underestimated especially in
cases with moderate to severe COVID-19 disease in which these
symptoms might have been ignored. Additionally, flavour per-
ception is influenced by retronasal olfaction, some patients might
describe the change in the flavour as loss of taste, As a result, the
prevalence of objectively assessed gustatory deficits may be lower
compared to self-reported cases, as self-reporting may encompass
a broader range of subjective flavour-related experiences[55].
Furthermore, our studywas for shorter time durationwith lack of
prolonged follow-up, therefore the percentage of recovery might
be underestimated.

Conclusion

The occurrence of chemosensory dysfunction symptoms in Saudi
population was comparable to the European data and sig-
nificantly higher than Asian supporting the fact that these
symptoms vary as per ethnicity. Recovery rate for these symp-
toms was found to be good and spontaneous within a short
period of time. The effect of these symptoms was found to be
considerable on quality of life. However, for more conclusive
data long-term follow studies are needed.
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