
Mahmoud et al. 
The Egyptian Journal of Otolaryngology           (2022) 38:19  
https://doi.org/10.1186/s43163-022-00207-z

ORIGINAL ARTICLE

Prevalence and outcomes of olfactory 
and gustatory dysfunctions in hospitalized 
SARS-CoV-2-infected patients
Mohammad Salah Mahmoud* , Mohamed Shehata Taha, Ossama Ibrahim Mansour, Mohamed Amir, 
Tarek A. Hamdy, W. F. Ezzat, A. H. Mohamed, Michael Rezk, Mina Fayez Saleeb and Mena Maher Nassif 

Abstract 

Background: The prevalence of olfactory/gustatory dysfunctions among hospitalized SARS-CoV-2-infected patients 
is highly variable between different studies, ranging from 5.6% in the Asian population to 86% in the European popu-
lation. The study aimed to detect the prevalence and the recovery of olfactory/gustatory dysfunctions in hospitalized 
SARS-CoV-2-infected patients in an Egyptian tertiary care center. A total of 579 hospitalized patients were enrolled. 
Demographic data as well as upper respiratory tract symptoms including olfactory/gustatory dysfunctions and other 
risk factors were documented. Then the recovery of olfactory/gustatory dysfunctions after 6 months was followed up.

Results: 50.6% had olfactory/gustatory dysfunctions (24.2% had a total smell and taste loss). A logistic regression 
analysis revealed a statistical significance between olfactory/gustatory dysfunctions and female gender and presence. 
Most patients (88.4%) reported partial or complete recovery during the 6 months (28.0% and 60.4%, respectively), 
while 11.6% of patients did not recover. The median time to start recovery was 3 days, and the median time to the 
best recovery was 22 days.

Conclusions: Olfactory/gustatory dysfunctions should be recognized for early detection of COVID-19 infection. Most 
recovery of olfactory/gustatory dysfunction in COVID-19 infection starts within 3 days and reaches the best recovery 
within 19 to 24 days. Female gender and the presence of general symptoms are associated with olfactory/gustatory 
dysfunctions in the hospitalized COVID-19 patients.
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Background
In December 2019, coronavirus disease 2019 (COVID-
19) outbroke in China and then rapidly spread world-
wide [1]. In COVID-19 patients, the main symptoms 
were fever and cough [2]. Moreover, some patients report 
upper respiratory symptoms especially olfactory OD and 
gustatory dysfunctions GD [3].

The prevalence of OD and GD among hospitalized 
patients is highly variable between different studies, 

ranging from 5.1% and 5.6% in a Chinese study [4] to 
86% and 88% in a European study [5], for OD and GD, 
respectively.

The duration of recovery is not clear. Various stud-
ies stated a rapid recovery in most of the patients, while 
some patients had later recovery or persistent OD and 
GD [6, 7]. It has also been noticed abnormal recovery of 
taste and smell in the form of parosmia and parageusia 
[8].

Our study aim was to determine the prevalence of 
olfactory and gustatory dysfunction in hospitalized 
COVID-19 patients and to evaluate the timing and pat-
tern of recovery in a tertiary care center.
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Methods
Subjects and setting
This is a prospective study to evaluate the prevalence 
and recovery of olfactory and gustatory disorders 
among hospitalized SARS-CoV-2-infected patients in a 
tertiary care center from July 2020 to January 2021.

A total of 579 hospitalized patients (18 to 70 years 
old) with confirmed SARS-CoV-2 infection by RT-PCR, 
with mild to moderate SARS-CoV-2 infection [9], were 
enrolled in the study, while patients with missing data, 
no olfactory or gustatory impairments, negative RT-
PCR for SARS-CoV-2 infection, previous olfactory or 
gustatory impairment, previous sinonasal disease or 
surgery, and neuropsychiatric disorders; patients with 
SARS-CoV-2 infection severe symptoms; and patients 
who lost follow-up were excluded from the study.

Patients were interviewed by a physician to document 
a detailed history of olfactory and gustatory impair-
ments together with any related symptoms. Six months 
later, a follow-up interview was conducted to docu-
ment recovery. Other data included age, sex, smoking, 
chronic medical disorders, risk factors for contract-
ing SARS-CoV-2 infection, and associated COVID-19 
symptoms.

The analysis of olfactory dysfunction was done to 
characterize variation, timing, course, duration, asso-
ciated symptoms, and recovery. All patients signed 
informed written consent. All patients’ data were dealt 
with complete confidentiality.

Statistical methods
Data were analyzed using IBM© SPSS© Statistics ver-
sion 26 (IBM© Corp., Armonk, NY). Categorical vari-
ables are presented as numbers and percentages, and 
inter-group differences are compared using the Pearson 
chi-squared test or Fisher’s exact test. Time to event 
analysis is done using the Kaplan-Meier method.

Multivariable binary logistic regression analysis was 
used to identify predictors of occurrence or recovery of 
smell/taste loss in COVID-19 patients. Factors associ-
ated with the outcome of interest at the P < 0.2 level by 
bivariate analysis are selected for entry in multivariable 
logistic regression to identify independent predictors. 
P-values < 0.05 are considered statistically significant.

Results
The study enrolled 579 participants (275 males and 
304 females). For past medical history, 1.9% had DM, 
25% had recent URTI, 17.4% were smokers, 13.8% had 
recent head trauma, 35.2% of patients were healthcare 
workers, and 15.5% were in close contact with con-
firmed cases (Table 1).

COVID-19-related symptoms varied from cough 
(45.4%), fatigue (37.8%), headache (39.2%), nasal con-
gestion, and runny nose, with the most common symp-
tom being fever (56.0%) (Table 2).

The pattern of smell/taste loss
50.6% of hospitalized SARS-CoV-2-infected patients suf-
fered from altered smell/taste. Half of them (24.2% of 
all participants) had a total smell and taste loss. Most of 
the patients had sudden onset of anosmia (64.8%). 76.5% 
had other upper respiratory symptoms before the start of 
smell/taste symptoms (Table 3).

Table 1 Epidemiological characteristics of the study population

Variable Count Valid %

Sex
 M 275 47.5%

 F 304 52.5%

Medical history
 Smoking 101 17.4%

 Heart disease 130 22.5%

 DM 11 1.9%

 Other comorbidities 30 5.2%

 Recent URTI 147 25.4%

 Recent head trauma 80 13.8%

 Exposure to an identified source of COVID-19 187 32.3%

Risk factors for COVID-19
 Nil 245 42.3%

 Healthcare worker 204 35.2%

 First responder 7 1.2%

 Close contact with confirmed case 90 15.5%

 Homeless 16 2.8%

 Travel to high-prevalence areas 14 2.4%

 Others 3 0.5%

Table 2 Prevalence of general symptoms of COVID-19

Variable Count Valid %

General symptoms of COVID-19
 Fever 324 56.0%

 Chills 84 14.5%

 Fatigue 219 37.8%

 Cough 263 45.4%

 Headache 227 39.2%

 Nasal congestion 109 18.8%

 Runny nose 65 11.2%

 GIT symptoms 73 12.6%

 Other symptoms 19 3.3%
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Most of the patients improved 88% either completely 
60% or partially 28% and only 11.6% did not recover from 
anosmia/parosmia (Table 4; Fig. 1). The median time to 
start recovery was 3 days, while the median time to best 
recovery was 22 days, and the median time to complete 
cure was 75 days (Figs. 2, 3, and 4).

Relation between smell/taste loss and risk factors
The results revealed a statistically significant rela-
tion between olfactory and gustatory dysfunctions and 
female gender (P-value < 0.001), also smoking (P-value 
0.008), heart diseases (P-value 0.019), and presence of 
nasal symptoms (P-value 0.015), while there was no rela-
tion between incidence and chronic pulmonary disease 
or DM (Table  5). By applying the multivariable binary 

logistic regression analysis, only female gender (P-value 
< 0.001) and presence of general symptoms (P-value 
< 0.029) had a statistical significance, with 95% confi-
dence interval 1.285–2.782 and 1.066–3.292, respectively 
(Table 6).

By comparing no improvement versus partial/com-
plete recovery, none of these risk factors was associated 
with partial or complete recovery (Tables  7 and 8). On 
the contrary, by comparing no/partial recovery versus 
complete recovery on the same risk factors, age > 50, 
smoking, and heart diseases had a statistical significance 
P-value 0.014, 0.009, and 0.019, respectively, while by 
applying the multivariable binary logistic regression anal-
ysis, only smoking has a statistical significance P-value of 
0.003 (Tables 9 and 10).

Discussion
Starting in December 2019 in Wuhan (Hubei province, 
China), a novel coronavirus, designated SARS-CoV-2, has 
caused an international outbreak of a respiratory illness 
(COVID-19), rapidly evolving into a pandemic. Most 
cases are asymptomatic or self-limiting, but the clinical 
spectrum extends to severe progressive pneumonia with 
acute respiratory distress syndrome. Olfactory and gusta-
tory dysfunctions are very characteristic symptoms of the 
disease. So, this study is primarily concerned with olfac-
tory and gustatory dysfunctions during the pandemic, 

Table 3 Prevalence and pattern of abnormalities of smell/taste

Variable Count Valid %

Prevalence of specific forms of smell/taste abnormality
 Nil 286 49.4%

 Total smell loss 9 1.6%

 Total taste loss 60 10.4%

 Total smell and taste loss 140 24.2%

 Partial smell loss 16 2.8%

 Partial taste loss 18 3.1%

 Partial smell and taste loss 50 8.6%

The overall prevalence of smell/taste abnormality
 No smell/taste abnormality 286 49.4%

 Smell/taste abnormality of any form 293 50.6%

The onset of anosmia/dysgeusia to the diagnosis of COVID-19
 Before diagnosis of COVID-19 164 56.0%

 After diagnosis of COVID-19 129 44.0%

Other symptoms before the development of anosmia/dysgeusia
 No other symptoms before the development of anosmia/dysgeusia 69 23.5%

 Other symptoms present before the development of anosmia/dysgeusia 224 76.5%

The onset of anosmia/dysgeusia
 Gradual 103 35.2%

 Sudden 190 64.8%

Table 4 Course and prognosis

Variable Count Valid %

Recovery of smell/taste loss
 Smell/taste loss did not improve 34 11.6%

 Smell/taste loss improved 259 88.4%

Ultimate outcome
 No improvement 34 11.6%

 Partial recovery 82 28.0%

 Complete recovery 177 60.4%
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comprehensively evaluating the onset, course, and rela-
tion to the COVID-19 course and its symptoms.

We found that more than 50% of hospitalized SARS-
CoV-2-infected patients suffered from olfactory and 
gustatory dysfunctions. Half of them (24.2% of all 

participants) had a total smell and taste loss. Most of 
the patients had sudden onset of anosmia (64.8%). 
76.5% had other symptoms before the olfactory and 
gustatory dysfunctions. This result is close to what 
Meini et  al. [10] has found that 42% of hospitalized 

Fig. 1 Prognosis of smell/taste loss

Fig. 2 Kaplan-Meier curve for the time to start of recovery. Median time to start of recovery = 3 days. 95% CI could not be estimated



Page 5 of 9Mahmoud et al. The Egyptian Journal of Otolaryngology           (2022) 38:19  

Fig. 3 Kaplan-Meier curve for the time to best recovery. Median time to best recovery = 22 (95% CI = 19 to 24) days

Fig. 4 Kaplan-Meier curve for the time to complete recovery. Median time to complete recovery = 75 (95% CI = 66 to 85) days
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COVID-19 patients had olfactory and gustatory 
dysfunctions

Also, this nearly matches what Saniasiaya et  al. [11] 
found in their meta-analysis done on 83 studies and 
revealed that the prevalence of olfactory dysfunction in 
SARS-CoV-2-infected patients was 47.85%. Olfactory 
dysfunction was observed in 54.40% European, 51.11% 
North American, 31.39% Asian, and 10.71% Australian 
SARS-CoV-2-infected patients. And these data match 
what we found among Egyptians 50.6%, and this may 
highlight a higher incidence of olfactory dysfunction 
among Caucasians compared to Asians.

This study enrolled 579 participants, 275 (47.5%) 
males and 304 (52.5%) females; olfactory/gustatory dys-
functions were more dominant in females than in males 
(62.5% of females had olfactory/gustatory dysfunctions). 
The higher susceptibility of females to olfactory and gus-
tatory dysfunctions may be related to gender-related dif-
ferences in the inflammatory process [12]. The female 
predominance in olfactory and gustatory dysfunctions 

was reported in several studies ranging from 61.9 to 
74.6% [13–17]. On the contrary, other studies reported 
that males are more prone to these changes [18, 19]. Also, 
in the current study, 35.2% of the hospitalized SARS-
CoV-2-infected patients were healthcare workers. This 
could be due to more exposure to the virus [20] and most 
of the nursing staff are females.

Olfactory/gustatory dysfunctions have been reported 
as being significantly higher in SARS-CoV-2-infected 
patients versus patients with no SARS-CoV-2 infection 
with influenza-like symptoms (68% and 71% vs 16 and 
17%, respectively) [21]. Some authors suggest that the 
pathophysiology of injury in SARS-CoV-2 infection is 
similar to that of other infections that cause central and 
peripheral neurologic deficits, while others hypothesize 
that the OD is not directly a result of neuronal cell injury 
and other supporting cells’ damage appears more likely. 

Table 5 Factors associated with smell/taste loss in COVID-19 
patients

Data are numbers (n) and percentage (%)
† Pearson chi-squared test. Bold font means a statistical significance

Variable No smell/
taste loss (n 
= 286)

Smell/taste 
loss (n = 293)

p-value†

N % n %

Female sex 121 42.3% 183 62.5% < 0.001
Age > 50 years 121 42.3% 104 35.5% 0.093

Smoking 62 21.7% 39 13.3% 0.008
Chronic pulmonary disease 43 15.0% 40 13.7% 0.635

Heart disease 76 26.6% 54 18.4% 0.019
DM 5 1.7% 6 2.0% 0.792

General symptoms 241 84.3% 269 91.8% 0.005
Nasal symptoms 58 20.3% 85 29.0% 0.015

Table 6 Multivariable binary logistic regression analysis for predictors of smell/taste loss in COVID-19 patients

95% CI 95% confidence interval, B regression coefficient, df degree of freedom, Exp(B) odds ratio, SE standard error, Wald Wald chi-squared statistic

Variable B SE Wald df p-value Exp(B) 95% CI for Exp(B)

Lower Upper

Female gender (= 1) 0.637 0.197 10.461 1 0.001 1.891 1.285 2.782

Age > 50 years (= 1) − 0.206 0.197 1.098 1 0.295 0.814 0.554 1.196

Smoking (= 1) − 0.325 0.264 1.514 1 0.219 0.723 0.431 1.212

Heart disease (= 1) − 0.371 0.232 2.555 1 0.110 0.690 0.438 1.088

General symptoms (= 1) 0.628 0.288 4.759 1 0.029 1.873 1.066 3.292

Nasal symptoms (= 1) 0.363 0.211 2.951 1 0.086 1.437 0.950 2.173

Constant − 0.829 0.289 8.228 1 0.004 0.436

Table 7 Factors associated with partial/complete recovery of 
smell/taste in COVID-19 patients

Data are numbers (n) and percentage (%)
† Pearson chi-squared test unless otherwise specified
‡ Fisher’s exact test

Variable No 
improvement 
(n = 34)

Partial/
complete 
recovery (n 
= 259)

p-value†

n % n %

Female sex 20 58.8% 163 62.9% 0.642

Age > 50 years 17 50.0% 87 33.6% 0.060

Smoking 4 11.8% 35 13.5% 1.000‡

Chronic pulmonary disease 8 23.5% 32 12.4% 0.106‡

Heart disease 6 17.6% 48 18.5% 0.900

DM 0 0.0% 6 2.3% 1.000‡

Chronic comorbidity 16 47.1% 105 40.5% 0.468

General symptoms 32 94.1% 237 91.5% 1.000‡

Nasal symptoms 11 32.4% 74 28.6% 0.648
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That is why rapid recovery is evident in SARS-CoV-2 
infection-related olfactory/gustatory dysfunctions [19, 
22]. We found that the median time to start recovery was 
3 days, and the median time to best recovery was 22 days, 
and this goes by the latter hypothesis.

Regarding COVID-19 manifestations, fever (56.0%) 
was the most common manifestation followed by cough 

(45.4%), headache (39.2%), and fatigue (37.8%). These 
results are close to those reported by Wang et al. [23].

In terms of recovery of olfactory/gustatory dysfunc-
tions after a 6-month follow-up, 60.4% of patients recov-
ered completely and 28% of patients recovered partially 
while 11.6% of patients did not recover. Nearly the same 
results were reported by Teaima et al. [8] who found that 
66% of patients recovered completely and 22.1% recov-
ered partially while 11.9% did not recover over a 6-month 
period follow-up. Another study over a 12-month follow-
up was conducted by Boscolo-Rizzo et al. [14] who found 
69.5% of patients had complete recovery after, 21.9% had 
partial recovery, and 8.6% had no improvement.

In our study, we calculated the time to achieve the 
best recovery of OD/GD either partial or complete, and 
we found that the median time to best recovery was 22 
days (95% CI = 19 to 24). Our results are similar to those 
reported by Meini et  al. [10] who found that recovery 
time from OD/GD in hospitalized patients was rapid (14 
to 26 days) and also Chary et al. [20] who reported that 
the median complete recovery time was 15 days (4 to 
27). Given the high rate of rapid recovery, we agree with 
Vaira et al. [24] who hypothesized that the olfactory dys-
function is not due to neuronal cells injury. A limitation 
of our study was that patients did not have an objective 
assessment for OD/GD; also, a longer period of follow-up 
with a larger cohort is recommended.

Table 8 Multivariable binary logistic regression analysis for predictors of partial/complete recovery of smell/taste in COVID-19 patients

95% CI 95% confidence interval, B regression coefficient, df degree of freedom, Exp(B) odds ratio, SE standard error, Wald Wald chi-squared statistic

Variable B SE Wald df p-value Exp(B) 95% CI for Exp(B)

Lower Upper

Age > 50 years (= 1) − 0.737 0.421 3.071 1 0.080 0.478 0.210 1.091

Chronic pulmonary disease (= 1) − 0.400 0.497 0.649 1 0.421 0.670 0.253 1.775

Constant 2.658 0.308 74.307 1 < 0.001 14.272

Table 9 Factors associated with complete recovery of smell/
taste in COVID-19 patients

Data are numbers (n) and percentages (%)
† Pearson chi-squared test unless otherwise specified
‡ Fisher’s exact test

Variable No or partial 
improvement 
(n = 116)

Complete 
recovery (n 
= 177)

p-value†

n % N %

Female sex 72 62.1% 111 62.7% 0.912

Age > 50 years 51 44.0% 53 29.9% 0.014
Smoking 8 6.9% 31 17.5% 0.009
Chronic pulmonary disease 18 15.5% 22 12.4% 0.452

Heart disease 29 25.0% 25 14.1% 0.019
DM 0 0.0% 6 3.4% 0.085‡

General symptoms 111 95.7% 158 89.3% 0.050

Nasal symptoms 41 35.3% 44 24.9% 0.053

Table 10 Multivariable binary logistic regression analysis for predictors of complete recovery of smell/taste in COVID-19 patients

95% CI 95% confidence interval, B regression coefficient, df degree of freedom, Exp(B) odds ratio, NC not calculable, SE standard error, Wald Wald chi-squared statistic

Variable B SE Wald df p-value Exp(B) 95% CI for Exp(B)

Lower Upper

Age > 50 years (= 1) − 0.541 0.299 3.285 1 0.070 0.582 0.324 1.045

Smoking (= 1) 1.283 0.434 8.719 1 0.003 3.606 1.539 8.450

Heart disease (= 1) − 0.302 0.363 0.696 1 0.404 0.739 0.363 1.504

DM (= 1) 21.093 15981.299 0.000 1 0.999 1.45E+09 0.000 NC

56 general symptoms (= 1) − 0.681 0.546 1.551 1 0.213 0.506 0.174 1.477

Nasal symptoms (= 1) − 0.454 0.282 2.584 1 0.108 0.635 0.365 1.105

Constant 1.150 0.516 4.975 1 0.026 3.158
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Conclusion
Olfactory/gustatory dysfunctions should be recog-
nized for early detection of COVID-19 infection. 
Most recovery of olfactory/gustatory dysfunction in 
COVID-19 infection starts within 3 days and reaches 
the best recovery within 19 to 24 days. Female gender 
and presence of general symptoms are associated with 
olfactory/gustatory dysfunctions in the hospitalized 
COVID-19 patients.
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