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Objectives

The current study aims to evaluate the prevalence of anosmia and the factors affecting it in
coronavirus disease 2019 (COVID-19)-confirmed cases.

Patients and methods

A cross-sectional, multicenter study was conducted on 400 COVID-19-confirmed patients. The
clinical data were collected from patients, either hospitalized in COVID-19 units of different
isolation hospitals or home-quarantined, in Egypt. Data were collected through a predesigned
survey-based 16 questionnaire, available in two forms, one in a written form and the other
was online-designed by Google forms.

Results

The prevalence of anosmia was 68.8% in COVID-19-confirmed cases. About 41.1% of the
patients had isolated anosmia. There were no significant differences between those with
anosmia and those without as regards smoking and chronic rhinological status, P values were

0.118 and 0.132, respectively.

Conclusion

As a prevalent symptom of COVID-19 patients, anosmia will raise the suspicion index of
health staff in developing countries with limited access to the COVID-19 test.
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Introduction

Coronavirus disease 2019 (COVID-19) is an ongoing
viral pandemic that began in East Asia and then spread
worldwide [1]. According to the Asian clinical studies,
the most prevalent symptoms were fever, cough,
dyspnea, headache, diarrhea, arthralgia, sore throat, and
rhinorrhea [2]. The expansion of COVID-19 infection
throughout Europe has resulted in the emergency of
a novel atypical presentation as smell impairment.
Anosmia is not uncommon in viral infections in
otolaryngology. Numerous viruses may cause smell
impairment through nasal mucosa inflammation. The
mostcommonvirusesare parainfluenzavirus,rhinovirus,
Epstein—Barr virus, and some coronaviruses [3].
COVID-19 patients present with a wide variety of
clinical symptoms. However, the diagnosis might be
difficult in the absence of chest radiologic changes or
tever [1]. Thus, other early symptom evaluations are
crucially important. The current study aimed to assess

the prevalence of anosmia and the factors aftecting it in
COVID-19-confirmed cases.

Patients and methods

On 400 COVID-19 patients, a
cross-sectional study had been conducted in Egypt.
The clinical data were collected from patients either

multicenter
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hospitalized in COVID-19 units of different isolation
hospitals or home-quarantined, in the period from
August 25 to October 6,2020. All cases were confirmed
by PCR of a nasal or pharyngeal swab. A pilot study
was performed that aimed to assess the usability and
clarity of the tool. It also helped to predict the time
required for the forms to be filled in. After the pilot
study, no changes were done to the tool, so pilot-study
participants were included in the study sample. The
questionnaire was simple,short,and easy to be answered.
There was a good relationship between the staff and
the patients encouraging them to participate. Every
participant was ensured as regards the confidentiality
of the data. We had 440 eligible patients, but the total
valid responses were 400. In the self-administered
questionnaire, 240 patients decided to participate
with 235 valid responses, while 10 patients refused for
personal reasons, and five responses were not valid. On
the other hand, we had 170 responders among those
who received the questionnaire by mail and social
application methods. In this group, we had 165 valid

responses, so the final valid responses were 400 (Fig. 1).
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Figure 1
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'The present study differs from others in focusing not
only on the prevalence of anosmia but also studying
the factors affecting it like age, sex, and chronic diseases
among Egyptians. Another point of strength is that
the study was conducted on a large number of patients,
as well as the geographical spread, which included 20
governments in Egypt. Our questionnaire reference
was the American Academy of Otolaryngology—Head
and Neck Surgery, COVID-19 Anosmia Reporting
Tool for Clinicians [4].

Benha University Faculty of Medicine ethical
committee has given their approval as regards the
methods of selection. Prior to the start of the study,
participants gave their informed consent.

Selection and description of participants

Inclusion criteria

Adults aged more than 18 years with a
laboratory-confirmed COVID-19 infection and
clinically able to fulfill the questionnaire.

Exclusion criteria

Patients having smell disorders before the pandemic,
nonlaboratory-confirmed COVID-19-infection cases,
and those who were in the ICU at the time of the study.

Datawere collected through a predesigned survey-based
16 questionnaire. Two forms were available, one was

self-administered, and the other was online, which was
sent by mail and social application methods.

The first four questions were about the basic
characteristics of the participants (age, sex, residence,
and smoking). The next seven questions were
about the olfactory dysfunction after COVID-19
infection [presence or absence of anosmia, onset,
degree, duration, other related COVID-19 symptoms,
the time interval between these symptoms, loss of smell,
and improvement of anosmia (partial or gradual)].
The last five questions were about sinonasal disorders
and their related surgeries, chronic diseases (asthma,
diabetes, and heart disease), any other investigations,
and treatment.

Statistical analysis

Data analysis was performed wusing SPSS,
version 25 (IBM, Armonk, New York, USA).
Categorical data were summarized as numbers and
percentages. The y? test was used for comparing
patients’ characteristics. All P values were two-sided.
Pvalues less than 0.05 were considered significant.

Results

As regards age, 68.3% were below 40 years, and 31.8%
were above 40 years. For sex, 44.5% were males, and
55.5% were females. The most frequent residences
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were Kafr El Sheikh (27.3%), Qualubia (19.5%), and
Giza (16.8%), and the least frequent were Elminya,
Damietta, Fayoum, Ismailia, and Sohag (1.0% for

each) (Table 1).

The prevalence of anosmia was 68.8%. As regards
the degree of anosmia, 84% of patients with anosmia
showed absolute (complete) anosmia, and 16%
showed partial anosmia. Regarding the onset, 71.6
and 28.4% of patients with anosmia showed sudden
onset and gradual onset, respectively. More than
one-third (41.1%) of patients with anosmia had
no other symptoms, while 58.9% had associated
symptoms. Of those with associated symptoms,
48.1% had anosmia after symptoms, 42.0% during
symptoms, and 9.9% before symptoms. The duration
of anosmia was less than or equal to 2 weeks in
76.7% and more than 2 weeks in 23.3%. More than
one-third (43.3%) of patients with anosmia showed
complete improvement, 32.4% showed partial
improvement, and 24.4% showed no improvement.
About 35.3% of patients with anosmia received
treatment (Table 2). Among the study population,
39.5% had fever, 32.3% had cough, 14.2% had sore
throat, 20.8% had dyspnea, 13.5% had rhinorrhea,
6.8% had nasal obstruction, 12.3% had diarrhea, and
28.2% complained of headache.

Table 1 Demographic characteristics in study population

n (%)
Age
Below 40 273 (68.3)
More than 40 127 (31.8)
Sex
Males 178 (44.5)
Females 222 (55.5)
Residence
Beheira 6 (1.5)
Alexandria 4 (1.0)
Elminya 1(0.3)
Assiut 2 (0.5)
Beni Suef 2 (0.5)
Cairo 23 (5.8)
Damietta 1(0.3)
Dakahlia 3 (0.8)
Fayoum 1(0.3)
Gharbia 10 (2.5)
Giza 67 (16.8)
Ismailia 1(0.3)
Kafr El Sheikh 109 (27.3)
Luxor 8 (2.0)
Matrouh 3 (0.8)
Menoufia 64 (16.0)
Port Said 2 (0.5)
Qualiobia 78 (19.5)
Sharkia 14 (3.6)
Sohag 1(0.3)

Asregardstheoccurrenceofanosmiaaccordingtodifferent
patients’ characteristics, young age (below 40 years) was
significantly higher in those with anosmia (74.2%)
compared with those without anosmia (55.2%) with a
Palue less than 0.001. The female sex was significantly
higher in those with anosmia (59.3%) compared with
those without anosmia (47.2%) with a P value of 0.024.
'The presence of chronic diseases was significantly lower
in those with anosmia (10.2%) compared with those
without anosmia (23.2%) with a P value of 0.001.
There were no significant differences between those
with anosmia and those without as regards smoking
or chronic rhinological status. P values were 0.118 and
0.132, respectively (Table 3).

Old age (above 40 years) was significantly higher in
those with isolated anosmia (32.7%) compared with
those with no pure anosmia (21.0%). P value was
0.028. Smoking was significantly higher in those with
pure anosmia (23.0%) compared with those with no
pure anosmia (8.6%). P value was 0.001. There were
no significant differences between those with pure
anosmia and those with no pure anosmia as regards
sex, presence of chronic disease, or chronic rhinological
status; P values were 0.799, 0.542, and 0.172,

respectively.

Old age (above 40 years) was significantly higher
in those with a duration less than or equal to
2 weeks (29.9%) compared with those with a
duration of more than 2 weeks (12.5%), P value was
0.005. Male sex was significantly higher in those
with duration less than or equal to 2 weeks (45.5%)
compared with those with duration of more than
2 weeks (25.0%), P value was 0.003. Receiving
treatment was significantly higher in those with a
duration of more than 2 weeks (54.7%) compared
with those with a duration less than or equal to
2 weeks (29.4%), P value was less than 0.001. There
were no significant differences between both groups
as regards smoking, presence of chronic disease, and
chronic rhinological status. P values were 0.596,
0.235, and 0.444, respectively (Table 4).

There were no significant differences between those
with gradual-onset and those with sudden-onset
anosmia as regards age (P=0.966), sex (P=0.451),
smoking (P=0.530), presence of chronic disease
(P=0.979), and chronic rhinological status (P=0.798).

As regards improvement of anosmia according to
different patients’ characteristics, chronic rhinological
status showed an overall significant difference between
grades of improvement with a Pvalue of 0.029. Pairwise
analysis revealed that it was significantly higher in
those not improved (25.4%) compared with those with



complete improvement (11.8%). Receiving treatment
also showed an overall significant difference between
grades of improvement, P value was 0.015. Pairwise
analysis revealed that it was significantly higher in
those not improved (47.8%) compared with those with
completeimprovement(26.9%). There were nosignificant
differences between grades of improvement as regards
age (P=0.114), sex (P=0.093), smoking (P=0.619), and
chronic diseases (P=0.244) (Table 5).

Discussion

Giacomelli e¢# al [5], in a small sample with a
nonvalidated  questionnaire, investigated  smell
disorders and reported olfactory dysfunction in

Table 2 Prevalence of anosmia and its characteristic

n (%)

Anosmia

Yes 275 (68.8)
Degree of anosmia

Complete 231 (84.0)

Partial 44 (16.0)
Onset of loss of smell

Gradual 78 (28.4)

Sudden 197 (71.6)
Associated symptoms with anosmia

Pure anosmia 113 (41.1)

Anosmia with associated symptoms 162 (58.9)
Timing of anosmia*

After symptoms 78 (48.1)

Before the symptoms 16 (9.9)

During the symptoms 68 (42.0)
Duration of anosmia

<2 weeks 211 (76.7)

>2 weeks 64 (23.3)
Improvement status

Complete 119 (43.3)

No improvement 67 (24.4)

Partial 89 (32.4)
Treatment of anosmia

Yes 97 (35.3)
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33.9% of 59 COVID-19 patients in Italy. The current
cross-sectional, multicenter study had been conducted
on 400 COVID-19-confirmed patients and our
questionnaire reference was American Academy of
Otolaryngology—Head and Neck Surgery, COVID-19
Anosmia Reporting Tool for Clinicians [4]. Anosmia

prevalence in the present study was 68.8% of 400
COVID-19-confirmed cases.

According to larger-scale European research, 85.6% of
417 mild-to-moderate COVID-19 patients had smell
dysfunction [6]. Alterations in smell were noted in
64.4% of 202 mildly symptomatic COVID-19 patients
in another Italian study [7]. According to a study done
in the United States of America, 68% of 59 individuals
showed olfactory dysfunction [8]. In France, 47% of
114 COVID-19 patients complained of anosmia [9].
These percentages were significantly higher in
COVID-19 patients than in influenza patients [10].
The University of Pennsylvania smell-identification
test (UPSIT) demonstrated olfactory impairment
in 98% of 60 patients from Iran [11]. Anosmia and
hyposmia were found in 66.2 and 13.5% of patients
who did not complain of nasal stuffiness or rhinorrhea,
respectively [7]. In China, contrary to the previous
research, only 5.1% of 214 patients had hyposmia [12].
According to the publications, in Europe and the
United States, the rate of olfactory dysfunction is
different from China or Asia.

As regards the occurrence of anosmia according to
different patients’ characteristics, in the current study,
we found that young age (below 40) was significantly
higher in those with anosmia (74.2%) compared with
those without anosmia (55.2%), P value was less than
0.001. Up till now, no sufficient data with or against
our results.

The onset of olfactory dysfunction, which showed
variation among several studies, is also another issue.

Olfactory-dysfunction onset in the COVID-19

Table 3 Occurrence of anosmia according to patients’ characteristics

Anosmia (n=275) [n (%)] No anosmia (n=125) [n (%)] P

Age (years)

Below 40 204 (74.2) 69 (55.2) <0.001

More than 40 71 (25.8) 56 (44.8)
Sex

Males 112 (40.7) 66 (52.8) 0.024

Females 163 (59.3) 59 (47.2)
Smoking

Yes 40 (14.5) 26 (20.8) 0.118
Chronic disease

Yes 28 (10.2) 29 (28.2) 0.001
Chronic rhinological status

Yes 52 (18.9) 16 (12.8) 0.132
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Table 4 Duration of anosmia according to patients’ characteristics

Less than or equal to 2 weeks (n=211) [n (%)] More than 2 weeks (n=64) [n (%)] P

Age (years)

Below 40 148 (70.1) 56 (87.5) 0.005

More than 40 63 (29.9) 8 (12.5)
Sex

Males 96 (45.5) 16 (25.0) 0.003

Females 115 (54.5) 48 (75.0)
Smoking

Yes 32 (15.2) 8 (12.5) 0.596
Chronic disease

Yes 24 (11.4) 4 (6.3) 0.235
Chronic rhinological status

Yes 42 (19.9) 10 (15.6) 0.444
Treatment of anosmia

Yes 62 (29.4) 35 (54.7) <0.001

Table 5 Grade of improvement of anosmia according to patients’ characteristics

Complete (n=119) [n (%)] Partial (n=89) [n (%)] Not improved (n=67) [n (%)] P

Age (years)

Below 40 89 (74.8) 60 (67.4) 55 (82.1 0.114

More than 40 30 (25.2) 29 (32.6) 12 (17.9
Sex

Males 57 (47.9) 33 (37.1) 22 (32.8) 0.093

Females 62 (52.1) 56 (62.9) 45 (67.2
Smoking

Yes 17 (14.3) 11 (12.4) 12 (17.9) 0.619
Chronic disease

Yes 16 (13.4) 8 (9.0) 4 (6.0) 0.244
Chronic rhinological status

Yes 14 (11.8) a 21 (23.6)a, b 17 (25.4) b 0.029
Treatment of anosmia

Yes 32 (26.9) a 33(37.1)a, b 32 (47.8) b 0.015

clinical course might be important. In our study, 48.1%
had anosmia after symptoms, 42.0% during symptoms,

and 9.9% before symptoms.

According to Lechien ez al [6], 11.8% of
COVID-19 patients having smell dysfunction
presented before other general symptoms, 65.4%
after general symptoms, and 22.8% at the same time.
Anosmia was noted in 20.3% of COVID-19 patients in
Italy prior to other general symptoms and 13.5 percent
during hospitalization [5]. According to the other
study conducted in Italy, 11.9% of COVID-19 patients
had smell or taste alternations before other symptoms,
and 26.7% following other symptoms. Among 23
COVID-19 patients with anosmia in Iran, 83%
complained of anosmia as their primary symptom [13],
while among 31 COVID-19 patients in Spain, 67.7%
showed acute onset of smell dysfunction and 35.5%
complained early [14]. However, another study from
Iran found thatall 21 COVID-19 patients had olfactory
impairment simultaneously with or immediately
following the other general symptoms [11]. Complete
anosmia was often reported 3 weeks after the

onset of the first symptom in cases of SARS-CoV
infection [15]. The other point of concern is the
olfactory impairment and otolaryngologic symptom
correlation. The olfactory dysfunction is not closely
correlated with nasal stuffiness and rhinorrhea [6].
In our study, 13.5% had rhinorrhea, and 6.8% had
nasal obstruction. Only 4% of patients with olfactory
impairment in China complained of rhinorrhea[16]
and 5% of patients with nasal stuffiness [1]. In the
current study, because confirmed COVID-19 patients
complained of sudden-onset anosmia without any
other symptoms, 41.1% of patients with anosmia were
described as isolated anosmia. On April 6, 2020, the
Korean Center for Disease Control announced that
the percentage of asymptomatic COVID-19 cases
was 33.3% based on the presence or absence of
symptoms at the time of confirmation [17]. In the
United Kingdom, on 2428 patients with new-onset
anosmia, a survey study was done and revealed that
17% of patients having anosmia reported no other
additional otolaryngologic symptoms, except for

anosmia [18]. According to another Italian study, 3%
of patients with COVID-19 (#=130) had a single



symptom of smell or taste alteration [7]. However,
one publication reports that anosmia may accompany
otorhinolaryngeal symptoms [9]. According to
one study, the majority of gustatory dysfunction
manifests as an early prehospitalization symptom [5].
Additionally, there may be a strong association between
olfactory and gustatory impairment as an early or
occasionally solitary sign of COVID-19. As regards the
occurrence of anosmia as the only presenting symptom
according to different patients’ characteristics, old
age (above 40 years) was significantly higher in those
with pure anosmia (32.7%) compared with those
with no pure anosmia (21.0%), P value was 0.028.
Smoking was significantly higher in those with pure
anosmia (23.0%) compared with those with no pure
anosmia (8.6%), P value was 0.001. In the current
study, the female sex was significantly higher in those
with anosmia (59.3%) compared with those without
anosmia (47.2%), and P value was 0.024. Numerous
studies have revealed that women experience olfactory
impairmentata higher rate than men [5,9,13],although
the explanation is difficult to define at the moment.
Activation of Toll-like receptors with the production
of cytokines and protein phosphorylation is linked
with X chromosomes, according to a recent study. This
could explain distinct inflammatory states and clinical
outcomes following infection in men and women [19].
However, men and women had a similar olfactory
function, according to another study [11]. Additional
research on sex differences is required. In sensorineural
olfactory impairment, recovery of olfactory function
is relatively slower than in conductive olfactory
dysfunction [20]. In the present study, the duration of
anosmia was less than or equal to 2 weeks in 76.7%
and more than 2 weeks in 23.3%. Among patients with
anosmia, 43.3% showed complete improvement, 32.4%
showed partial improvement, and 24.4% showed no
improvement.

There are currently just a few research examining the
recovery of olfactory function in patients with COVID-19.
The mean duration of anosmia in Spain was within
2 weeks,and 40% of 30 patients showed complete recovery
within a week (7.4+2.3 days) [14]. A total of 357 patients
out of 417 COVID-19 (85.6%) patients showed olfactory
impairment, according to a European study. However,
only 44% of 59 clinically cured patients demonstrated
recovery of olfactory function within 14 days. The
majority showed recovery within 8 days (72.6% of those
with recovered olfactory dysfunction), and recovery
more than 15 days following COVID-19 resolution
was detected in only a few patients (3.4%) [6]. The time
period for determining recovery of olfactory function has
been estimated to be 2 weeks, as viral load significantly
decreases in around 14 days [6,21], but further research is
required to determine the time period for recovery and to
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follow patients long term. Recovery of olfactory function,
whether partial or complete, may take several months
in comparison with other viral infections [22]. Patients
were stated to suffer from anosmia for almost 2 years in
the case of anosmia following SARS [15]. As regards
the duration of anosmia according to different patients’
characteristics, old age (above 40 years) was significantly
higher in those with duration less than or equal
2 weeks (29.9%) compared with those with a duration
of more than 2 weeks (12.5%), P value was 0.005. Male
sex was significantly higher in those with duration less
than or equal to 2 weeks (45.5%) compared with those
with duration of more than 2 weeks (25.0%). Pvalue was
0.003.

In our study, 64.7% did not receive any treatment,
and only 35.3% received it. It may be an interesting
finding that receiving treatment was significantly
higher (54.7%) in those with a longer duration of
anosmia (>2 weeks) compared with those withaduration

less than or equal to 2 weeks (29.4%) (P<0.001).

Receiving treatment also showed an overall significant
difference between grades of improvement (P=0.015).
Pairwise analysis revealed that it was significantly
higher in those not improved (47.8%) compared with
those with complete improvement (26.9%).

'This could be explained in two points: first, spontaneous
recovery rates were higher in postviral patients than in
posttraumatic ones. In postviral patients with olfactory
or gustatory dysfunction, including COVID-19, no
definitive treatment guidelines are found. The second
is the patient’s annoyance after a prolonged period of
anosmia, thus starting to seek medical treatment to
find a solution.

Limitations

The present study has some limitations in terms of
disease dissemination in the present pandemic context.
To prevent transmission risk among healthcare
providers, an objective smell assessment, such as the
University of Pennsylvania Smell Identification Test,
was not used to confirm smell dysfunction.

Conclusion

As a common sign of COVID-19 infection, anosmia
will increase the health worker’s suspicion index in
underdeveloped countries with limited access to the

COVID-19 test.
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