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ABSTRACT 

Background: Coronavirus-2019 (COVID-19) infection has been announced as a global health problem nowadays. The loss of smell 

and taste are frequent complains of COVID-19 patients. However, the exact mechanism underlying these manifestations remains 

unclear. This study aimed to determine the prevalence, identify potential risk factors and detect recovery of olfactory and gustatory 

dysfunction in confirmed COVID-19 patients in the Kingdom of Saudi Arabia (KSA). Methods: This cross-sectional study was 

conducted on confirmed COVID-19 patients in KSA. The study recruited patients of both sexes, aged 18 and above, and clinically 

stable. All participants are invited to complete an electronic questionnaire to give data on their age, sex, comorbidities, general and 

otolaryngologic symptoms and olfactory and gustatory status, and the recovery of this presentation. Results: The study recruited 428 

confirmed COVID-19 patients. Of these 15.4% were health care workers, 20.3% were smokers, 8.6% had asthma and chest diseases, 

6.1% were diabetic and 10.7% had recurrent inflammations. Loss of smell/taste was reported by 75.2% of patients, with 13.1% had 

loss of smell only, 5.8% had loss of taste only and 56.3% had both. Complete improvement of smell/taste disorders was reported by 
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51.2%. The duration needed for improvement was 1 week in 32.2%, >3 weeks in 34.4%. Non improvement was reported by 14.3% 

and was more likely in younger patients (18-25 years). Other reported COVID-19 manifestations were fever (63.8%), tiredness and 

body ache (61.2%), headache (59.1%), sore throat (30.4%) and gastrointestinal symptoms (21.1%). Conclusion: Olfactory and 

gustatory dysfunctions are common presentation of COVID-19 infection in KSA. They might present early and without other 

symptoms, which can help in diagnosis of COVID-19 infection.  

 

Keywords: Olfactory dysfunction; gustatory dysfunction; COVID-19; The Kingdom of Saudi Arabia 

 

 

1. INTRODUCTION 

Coronavirus 2019 (COVID-19) is a highly contagious infection caused by SARS-CoV-2 (Sedaghat et al., 2020). Moreover, it has been 

announced that COVID-19 is a global health problem nowadays (Carrillo & Altez, 2020). Toward the beginning of January 2020, the 

restricted data accessible about the COVID-19 outbreaking shaped the reason for world health organization public health 

suggestions in mid-January (Adhikari et al., 2020). It merits referencing that COVID-19 gives indications of being not the same as the 

epidemiological properties of SARS-CoV. COVID-19 repeats effectively in the upper piece of the respiratory tract. It appears to bring 

about a less abrupt beginning of indications, practically identical to traditional human coronaviruses that are a significant reason for 

basic colds in the winter season (Chan et al., 2020). 

This virus is highly transmitted from humans to humans, which explains the high curve of onset in many areas (Lechien et al., 

2020). This virus characterized by a variety of clinical symptoms from asymptomatic to severe acute respiratory distress syndrome 

and death (Sedaghat et al., 2020). However, still, the most common symptoms are the initial symptoms of fever, dry cough, and 

shortness of breath (SOB) (Sedaghat et al., 2020). The event of smell misfortune post-viral contamination isn't new in otolaryngology 

(Chan et al., 2020). Post-viral anosmia is one of the reasons for loss of smell in adults, which accounts for 40% of instances of 

anosmia (Hopkins et al., 2020). Many infections may prompt Olfactory Dysfunction (OD) through an inflammatory reaction of the 

nasal mucosa that is associated with rhinorrhea such as EBV and Rhinovirus. Yet, the olfactory dysfunction in COVID-19 patients isn't 

related to rhinorrhea (Lechien et al., 2020).  

In Germany, more than half of COVID-19 positive cases had lost smell and taste (Hopkins et al., 2020). Results of a study that was 

held on the University Hospital of Sassari, University Hospital of Salerno, and Bologna Maggiore - Bellaria Hospital indicated that 

during the epidemic of COVID-19, flow or relapsed chemosensitivity dysfunction were accounted for by 21 (out of 33) patients. Of 

these, 13 patients (39.4%) detailed consolidated gustatory and olfactory issue, four patients (12.1%) showed isolated decrease in 

taste, and segregated hypo/anosmia was accounted for in the other four patients (12.1%). In correlation, (11 out of 21 patients; 

52.4%) announced a total relapse of chemosensitivity manifestations (Vaira et al., 2020a).  

Other retrospective study conducted by the University Hospital of Cologne, Cologne, Germany in adherence to the tenets of the 

Declaration of Helsinki, the result demonstrated that the reduced olfaction occurred in 53 COVID-19 patients (74%), while reduced 

sense of taste was present in 50 COVID-19 patients (69%). Forty-nine patients (68%) reported both symptoms, while one patient 

(1%) had only reduced sense of taste, and four patients (6%) only reduced olfaction (Luers et al., 2020). According to our knowledge, 

there are no previous studies about the prevalence of olfactory and gustatory dysfunction in COVID-19 patients in the Kingdom of 

Saudi Arabia. Thus, this study was aimed to fill this gab. 

 

Aims and Objectives 

This study aimed to determine the prevalence and risk factors of olfactory and gustatory dysfunction in COVID-19 patients, and to 

detect the recovery of this presentation in patients with COVID-19 infection.  

 

2. METHODS 

Study design: a cross-sectional study  

 

Study setting: this study was conducted on laboratory-confirmed COVID-19 active and recovered >18 years old cases in the 

Kingdom of Saudi Arabia (KSA). Individuals with pre-existing olfactory and gustatory dysfunction, before the COVID-19 pandemic, 

were excluded from the study. The field work was carried out between August and September 2020. 

 

Sample size estimation: The minimal sample size was calculated using the following formula: 
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2

1 /2

2

Z (1 )
Sample size =

P P

d

− −
 

Where 

Z1-α/2= is the standard normal variate at 5% type 1 error (P<0.05); it is 1.96 . 

P= the expected proportion based on previous studies . 

d= the absolute error  (0.05)  

The expected proportion was considered 50% since there was no previous studies in the Kingdom, as well as, to maximize the 

sample size. Allowing for 10% non-response rate, the calculated sample size was 422 (384+ (384x10%).  

 

Sampling method: All eligible patients were listed, and the study participants were identified using the systematic sampling method. 

Study tool: An electronic self-administrated questionnaire was constructed and distributed among the patients via phone interview 

using their phone numbers. The questionnaire was used to collect data on patient's age, sex, comorbidities, general and 

otolaryngologic (ORL) symptoms, and olfactory and gustatory status and the recovery of these presentations.  

 

Study procedures: Confirmed COVID-19 Patients data [name and telephone number] were collected from the official institutions. The 

study team contacted patients to check the eligibility criteria and obtain informed consent from those who accepted to participate 

in the study. This contains details about the study (title, objectives, methods, expected benefits and risks, and confidentiality of data).  

Then, the study participants were invited to complete the electronic questionnaire. This study was approved by the Local Research 

and Ethical Committee Board numbered (1/201) of Al-Maarefa University.  

 

Pilot study: A pilot study was undertaken on 30 patients and their data were not included in data analysis. This was useful to test the 

questionnaire, estimate the time taken to answer the questions, and to reduce limitations of understanding as well as non-response 

to questions.  

 

Statistical analysis 

After data were extracted, it was revised, coded, and fed to statistical software IBM SPSS version 22 (SPSS, Inc. Chicago, IL).  All 

statistical analysis was done using two tailed tests. P value less than 0.05 was statistically significant. Descriptive analysis based on 

frequency and percent distribution was done for all variables including patient’s demographic data, co-morbidities, clinical 

presentation, olfactory dysfunction, and clinical outcome. Cross tabulation was used to assess distribution of olfactory dysfunction 

according to patient’s bio-clinical data. Also, it was used to assess distribution of olfactory dysfunction improvement by patient’s 

personal data and clinical factors. Significance of relations in cross tabulation was tested using Pearson chi-square test and exact 

probability test (due to small frequencies) as appropriate, and the corresponding Odd’s Ratio (OR) and 95% Confidence Interval 

(95% CI) were also calculated.  

 

3. RESULTS 

The study included 428 patients who had COVID-19 infection, whose ages ranged from 18 to 65 years old with mean age of 31.5 

±12.9 years. Table 1 shows that more than half of the patients were males (53.7%; n=230). Regarding work, 114 (26.6%) subjects 

were not working or retired while 15.4% worked in the health care field. Exact of 87 (20.3%) patients were smokers, and 77.3% were 

free of any chronic health problems. The most recorded chronic diseases were recurrent inflammations (10.7%), asthma and chest 

diseases (8.6%), and DM (6.1%).  

Figure 1 illustrates clinical signs and symptoms of COVID-19 infection among the study patients. The most reported 

manifestations were loss of taste/ smell (75.2%) followed by fever (63.8%), tiredness and body ache (61.2%), headache (59.1%), and 

sore throat (30.4%). GIT disturbance and Diarrhea were the least recorded symptoms (19.9% and 1.2%, respectively) while 11% of the 

patients had no clinical symptoms. 

Table 2 demonstrates distribution of loss of smell and/or taste sensations among COVID-19 cases. Exact of 56 (13.1%) of the 

patients had loss of smell only, 25 (5.8%) had loss of taste only and 241 (56.3%) had both. Regarding onset of olfactory dysfunctions, 

it started after diagnosing the COVID-19 infection among 183 (56.8%) patients. Health condition regarding the COVID-19 infection 

became worse among 167 (51.9%) patients and 29.5% were still infected when they lost smell and/or taste sensations. Regarding 

clinical progress of olfactory dysfunction, no improvement was recorded among 46 (14.3%) patients while complete improvement 

was reported by 165 (51.2%) patients. Exact of 89 (32.2%) patients showed improvement within one week while 95 (34.4%) patients 
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needed more than 3 weeks to improve. Only nine patients received treatment for olfactory dysfunction . Considering factors affecting 

loss of taste and/or smell among COVID-19 patients (Table 3), All factors including age, gender, smoking, and co-morbidities had no 

significant relation with taste and/or smell loss (P>0.05). 

 

Table 1 Bio-demographic of patients with COVID-19 infection, Saudi Arabia 

Bio-demographic data No % 

Gender 
Male 230 53.7% 

Female 198 46.3% 

Age in years 

18-25 144 33.6% 

26-35 141 32.9% 

36-45 84 19.6% 

46 + 59 13.8% 

Work 

Medical sector 66 15.4% 

Governmental sector 89 20.8% 

Private sector 39 9.1% 

Military sector 31 7.2% 

Student 89 20.8% 

Not working/ retired 114 26.6% 

Smoking 
Yes 87 20.3% 

No 341 79.7% 

Chronic health 

problemsa 

None 331 77.3% 

DM 26 6.1% 

Asthma and chest 

diseases 
37 8.6% 

Allergic rhinitis 21 4.9% 

Inflammations 46 10.7% 

Others 10 2.3% 

a: more than one option was allowed 

 

 

 

 

 

Figure 1 Clinical signs and symptoms of COVID-19 infection among patients in Saudi Arabia  
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Table 4 shows factors related to improvement in loss of taste and/or smell among COVID-19 patients. Non-improvement was 

more likely among patients aged 18-25 years (Odd’s Ratio (95% CI): 2.45 (1.23 to 4.85); P=0.005). While, patients aged 36-45 years 

were less likely improved (0.32 (0.08 to 0.94); P=0.03). Patients who were still infected were more likely not improved compared to 

those who were cured (22.90 (9.35 to 63.24); P<0.001).   

 

Table 2 Distribution of loss of smell or taste data among COVID-19 cases, Saudi Arabia 

Loss smell / taste data No % 

Have loss of taste or smell during 

infection 

No 106 24.8 

Loss of smell only 56 13.1 

Loss of taste only 25 5.8 

Loss of smell and taste 241 56.3 

Those who had loss of taste and/or smell during infection (n=322) 

Onset of loss of taste or smell 

Before diagnosing Covid 

infection 
139 43.2% 

After diagnosing Covid infection 183 56.8% 

Health condition on smell or taste loss 
Be worse 167 51.9% 

Improved 155 48.1% 

Current infection situation 
Still infected 126 29.5% 

Cured 301 70.5% 

Current status regarding loss of taste/ 

smell  

No improvement at all 46 14.3% 

Partial improvement 111 34.5% 

Complete improvement 165 51.2% 

Duration till improved (n=276) 

After 1 week 89 32.2% 

After 2 weeks 48 17.4% 

After 3 weeks 44 15.9% 

More than 3 weeks 95 34.4% 

Received treatment for loss of taste/ 

smell  

Yes 31 9.6% 

No 291 90.4% 

 

4. DISCUSSION  

This cross-sectional study was carried out to determine the frequency of smell and/or taste disorders among laboratory confirmed 

COVID-19 patients, both active and cured cases, in Saudi Arabia. In the present study, the loss of taste and/or smell sensations were 

the most frequently (75.2%) reported COVID-19 manifestations by the studied patients. More than half of patients reported loss of 

both sensations, while only 13.1% (n=56) and 5.8% (n=25) reported loss of smell only and loss of taste only, respectively. 

Correspondingly, loss of smell (anosmia) was reported by 20-60% of COVID-19 patients according to the European Rhinology 

Society. It is believed that anosmia is a significant manifestation of COVID-19 infection, appears early even in absence of other 

manifestations (ENTUK, 2020; Kang et al., 2020). Similarly, 85.6% and 88% of laboratory confirmed mild-to-moderate COVID-19 

cares from 12 European hospitals had olfactory and gustatory dysfunctions, respectively (Lechien et al., 2020). In Italy, 74.2% (n=256) 

of COVID-19 patients reported smell/taste disorders. Of these, 79.3% of reported both smell and taste disorders, 8.6% reported only 

smell dysfunction and 12.1% reported only taste disorder (Vaira et al., 2020b). Moreover, smell and taste disorders were more likely 

in COVID-19 patients than influenza patients in Spain (Odds Ratio (95% Confidence Interval): 21.4 (2.77-165.4); P=0.003) (Beltran-

Corbellini et al., 2020). 

However, smaller proportions of smell/taste dysfunctions were observed. A review of 1627 COVID-19 patients revealed a 

prevalence rate of 52.73% (95% CI, 29.64%-75.23%) for olfactory dysfunction, while the prevalence of gustatory dysfunction among 

1390 COVID-19 patients was 43.93% (95% CI, 20.46%-68.95%) (Tong et al., 2020). Anosmia was reported by 47% (n=54) of 

confirmed COVID-19 cases with 85% of them reported taste dysfunction as well (Klopfenstein et al., 2020). In Italy, 33.9% (n=20) of 

COVID-19 patients had at least taste or olfactory disorder with 18.6% had both (Giacomelli et al., 2020), and in Wuhan, China 10.7% 

(n=23) of confirmed COVID-19 cases had taste /smell impairment (Mao et al., 2020). The mechanism of olfactory dysfunction in 

COVID-19 patients remains unclear. Dysfunction persists even after resolution of nasal inflammation, which suggests other 

mechanisms underlying the olfactory dysfunction. Of these, the invasion of the olfactory bulb by COVID-19 virus was the most 
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plausible mechanism (Netland et al., 2008). In addition, COVID-19 virus can bind angiotensin converting enzyme-2 receptors, which 

are widely present in the oral mucosa, and cause taste dysfunction (Xu et al., 2020).  

 

Table 3 Factors affecting loss of taste / smell among COVID-19 patients, Saudi Arabia 

Factors 

Have loss of taste or smell during 

infection OR (95% 

CI) 

P-

value Yes No 

No % No % 

Gender 
Male 171 53.11 59 55.66 0.90 (0.56 

to 1.43) 
.647 

Female 151 46.89 47 44.34 

Age in years 

18-25 103 31.99 41 38.68 
0.74 (0.46 

to 1.21) 
0.21 

26-35 104 32.30 37 34.91 
0.89 (0.55 

to 1.46) 
0.62 

36-45 67 20.81 17 16.04 
1.37 (0.75 

to 2.63) 
0.28 

46 + 48 14.91 11 10.38 
1.51 (0.73 

to 3.36) 
0.24 

Work 

Medical sector 51 15.84 15 14.15 
1.14 (0.60 

to 2.29) 
0.68 

Governmental 

sector 
67 20.81 22 20.75 

1.00 (0.57 

to 1.81) 
0.99 

Private sector 29 9.01 10 9.43 
0.95 (0.43 

to 2.27) 
0.89 

Military sector 24 7.45 7 6.60 
1.14 (0.46 

to 3.23) 
0.77 

Student 62 19.25 27 25.47 
0.70 (0.40 

to 1.22) 
0.17 

Not working/ 

retired 
89 27.64 25 23.58 

1.24 (0.73 

to 2.16) 
0.41 

Smoking 
Yes 63 19.57 24 22.64 0.83 (0.48 

to 1.48) 
0.49 

No 259 80.43 82 77.36 

Chronic health 

problems a 

None 246 76.40 85 80.19 
0.80 (0.44 

to 1.41) 
0.42 

DM 23 7.14 3 2.83 
2.64 (0.77 

to 14.00) 
0.11 

Asthma and 

chest diseases 
32 9.94 5 4.72 

2.23 (0.83 

to 7.51) 
0.10 

Allergic rhinitis 13 4.04 8 7.55 
0.51 (0.19 

to 1.48) 
0.15 

Inflammations 34 10.56 12 11.32 
0.92 (0.44 

to 2.04) 
0.83 

Others 5 1.55 5 4.72 
0.32 (0.07 

to 1.42) 
0.06 

P: Pearson X2 test 

* P < 0.05 (significant) 

a: more than one option was allowed 
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Table 4 Factors related to improvement in loss of taste / smell among COVID-19 patients, Saudi Arabia 

Predictors 

Current status regarding loss of 

taste/ smell 
OR (95% 

CI) 

P-

value 
No 

improvement 
Improved 

No % No % 

Gender 
Male 25 54.35 146 52.90 1.06 (0.54 

to 2.09) 
0.85 

Female 21 45.65 130 47.10 

Age in years 

18-25 23 50.00 80 28.99 
2.45 (1.23 

to 4.85) 
0.005* 

26-35 14 30.43 90 32.61 
0.90 (0.42 

to 1.85) 
0.77 

36-45 4 8.70 63 22.83 
0.32 (0.08 

to 0.94) 
0.03* 

46 + 5 10.87 43 15.58 
0.66 (0.19 

to 1.81) 
0.41 

Work 

Medical sector 6 13.04 45 16.30 
0.77 (0.25 

to 1.98) 
0.57 

Governmental 

sector 
6 13.04 61 22.10 

0.53 (0.17 

to 1.34) 
0.16 

Private sector 5 10.87 24 8.70 
1.28 (0.36 

to 3.69) 
0.63 

Military sector 3 6.52 21 7.61 
0.85 (0.15 

to 3.02) 
0.79 

Student 12 26.09 50 18.12 
1.59 (0.70 

to 3.43) 
0.20 

Not working/ 

retired 
14 30.43 75 27.17 

1.17 (0.55 

to 2.41) 
0.65 

Smoking 
Yes 6 13.04 57 20.65 0.58 (0.19 

to 1.46) 
0.23 

No 40 86.96 219 79.35 

Chronic health 

problems a 

None 36 78.26 210 76.09 
1.13 (0.51 

to 2.70) 
0.75 

DM 2 4.35 21 7.61 
0.55 (0.06 

to 2.40) 
0.43 

Asthma and 

chest diseases 
4 8.70 28 10.14 

0.84 (0.20 

to 2.59) 
0.76 

Allergic 

rhinitis 
3 6.52 10 3.62 

1.85 (0.31 

to 7.58) 
0.35 

Inflammations 6 13.04 28 10.14 
1.33 (0.42 

to 3.55) 
0.55 

Others 1 2.17 4 1.45 
1.51 (0.03 

to 15.70) 
0.71 

Current 

infection 

situation 

Still infected 39 84.78 54 19.57 
22.90 (9.35 

to 63.24) 

<0.001

* Cured 7 15.22 222 80.43 

P: Exact probability test 

* P < 0.05 (significant) 

a: more than one option was allowed  
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In this study, the most recorded chronic diseases were recurrent inflammations, asthma and chest diseases, and DM. Frequent 

co-morbidities in COVID-19 patients in Europe were allergic rhinitis, asthma, high blood pressure and hypothyroidism (Lechien et al., 

2020). A review of 22.753 COVID-19 cases worldwide revealed that the most prevalent chronic diseases were hypertension (27.4%), 

diabetes (17.4%), cardiovascular disease (8.9%), chronic obstructive pulmonary diseases (7.5%), cancer (3.5%), chronic kidney 

diseases (2.6%) and other diseases (15.5%). Chronic diseases predispose to severe infection and fatalities in COVID-19 cases (Bajgain 

et al., 2020). In the current study, the frequent manifestations of COVID-19 infection were lost taste/smell sensations, fever, tiredness 

and headache while diarrhea was reported by 1.2% of cases. Correspondingly, other than the smell/taste disorders, the most 

commonly reported COVID-19 symptoms were fever, cough, headache, fatigue and body aches (Zahra et al., 2020). In Europe, the 

most frequent general manifestations of COVID-19 infection were cough, myalgia, loss of appetite and diarrhea (Lechien et al., 

2020).  

The results of the present study revealed that more than half of patients who reported loss of smell and/or taste sensations 

mentioned that they had smell and/or taste loss after they were diagnosed as having COVID-19 infection. Alongside, olfactory 

dysfunction was developed after or at the same time of COVID-19 manifestations by 88.2% of patients in Europe (Lechien et al., 

2020). However, the onset of smell/taste disorders was generally early within the first three days of onset of COVID-19 

manifestations. Moreover, smell/taste disorders were the first COVID-19 manifestations in 29.2% of patients and even the only 

manifestations in 9.5% of cases (Vaira et al., 2020b).  

In this study, the majority of those with olfactory and/or gustatory dysfunction shad partial or complete improvement and 14.3% 

had their taste/smell sensations not improved at all. Of those improved (n=276), 32.2% improved after one week, 17.4% after 2 

weeks, 15.9% after 3 weeks and 34.4% after >3 weeks. Similarly, the recovery of smell and taste sensations took between one and 

few weeks. In Europe, 63% (out of 247 recovered COVID-19 cases) had persistent olfactory dysfunction after the resolution of other 

symptoms. Olfactory dysfunction was recovered in 72.6% within 8 days of disease resolution and 25.5% had both olfactory and 

gustatory recovery within 2 weeks after resolution of general symptoms (Lechien et al., 2020). The average duration of recovery of 

acute onset smell and taste disorders among COVID-19 patients was 7.5±3.2 days in Spain (Beltran-Corbellini et al., 2020) and 7.6 

days in Israel (Levinson et al., 2020). The median duration for full recovery was 12.5 days in 253 COVID-19 patients in Brazil (Kosugi 

et al., 2020). While, it took >3 weeks to recover in 3,191 COVID-19 patients in South Korea with younger patients (aged 20-39 years) 

were more likely to take longer duration than elder patients(Lee et al., 2020). Alongside with this finding, this study showed that the 

risk of no improvement in smell and taste functions was increased among young patients (aged 18-25 years), while decreased in 

those aged 36-45 years.  

Only 9.6% of patients in the current study received treatment for smell and/or taste dysfunction. Post-infectious olfactory 

dysfunction usually recovers within two weeks after resolution of infection; however, treatment can be introduced in case of 

persistent dysfunction. It was reported that 30% of patients with olfactory dysfunction received treatment such as oral and nasal 

corticosteroids and nasal saline irrigations, while only 1.4% of patients with gustatory dysfunction received treatments such as L-

Carnitine, trace elements and vitamins (Lechien et al., 2020). Corticosteroid therapy is now not recommended for COVID-19 infection 

due to potential adverse consequences and other remedies and olfactory training are more safe (Whitcroft & Hummel, 2020). There 

were no significant associations between olfactory and gustatory dysfunction in COVID-19 patients and patients’ gender, age, 

occupation, smoking and pre-existing chronic diseases. Correspondingly, there were no significant associations between olfactory or 

gustatory dysfunctions and co-morbidities or ORL manifestations. However, female patients were more likely to suffer olfactory and 

gustatory dysfunctions. The presence of fever was associated with olfactory dysfunction (Lechien et al., 2020). Smell and taste 

disorders were commonly acute and early in onset and more frequent in young COVID-19 patients in Spain (Beltran-Corbellini et al., 

2020).  

This survey is the first to investigate olfactory and taste impairments in COVID-19 infection within the Kingdom of Saudi Arabia. 

However, the limitations due to the emergency nature of the problem of COVID-19 epidemic did not allow more objective 

assessment of olfactory and gustatory functions in COVID-19 patients. The early onset and high prevalence of olfactory and 

gustatory dysfunctions in COVID-19 infection have directed attention to investigate their diagnostic role for COVID-19 infection. 

Further studies to identify the diagnostic value of olfactory and gustatory dysfunctions to predict COVID-19 infection are 

recommended. 

 

5. CONCLUSION 

It can be concluded that olfactory and/or gustatory dysfunctions are common symptoms of COVID-19 infection in Saudi Arabia. 

These symptoms can present early in absence of other symptoms and their detection is simple and non-invasive, which make them 

promising diagnostic features of COVID-19 infection. 
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