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Abstract 

Objective: To evaluate the association of olfactory dysfunction (OD) with hospitalization for 

COVID-19.  

Study Design: Multi-center cohort study. 

Setting: Emergency departments of thirteen COVID-19-designed hospitals in Kurdistan 

province, Iran. 

Subjects and Methods: Patients presenting with flu-like symptoms who tested positive by RT-

PCR for COVID-19 between May 1st and 31st, 2020. At the time of presentation and enrollment, 

patients were asked about the presence of OD, fever, cough, shortness of breath, headache, 

rhinorrhea and sore throat. The severity of OD was assessed on an 11-point scale from 0 (none) 

to 10 (anosmia). Patients were either hospitalized or sent home for outpatient care based on 

standardized criteria.  

Results: Of 203 patients, who presented at a mean of 6 days into the COVID-19 disease course, 

25 patients (12.3%) had new OD and 138 patients (68.0%) were admitted for their COVID-19. 

Patients admitted for COVID-19 had a higher prevalence of all symptoms assessed, including 

OD (p<0.05 in all cases), and OD identified admitted patients with 84.0% sensitivity and 34.3% 

specificity. On univariate logistic regression, hospitalization was associated with OD (odds ratio 

[OR] = 2.47, 95%CI: 1.085–6.911, p=0.049). However, hospitalization for COVID-19 was not 

associated with OD (OR=3.22, 95% CI: 0.57–18.31, p=0.188) after controlling for confounding 

demographics and comorbidities.  

Conclusion: OD may be associated with hospitalization for (and therefore more severe) COVID-

19. However, this association between OD and COVID-19 severity is more likely driven by 
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patient characteristics linked to OD, such as greater numbers of COVID-19 symptoms 

experienced or high-risk comorbidities.  
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Introduction 

The 2019 Coronavirus Disease (COVID-19) is a pandemic that continues to spread and 

pose an international public health emergency since it was first identified in December 2019.1, 2 

With every passing day, the scientific community continues to learn more about the disease and, 

in fact, COVID-19-related symptoms continue to be recognized and described. While COVID-19 

was initially characterized by symptoms of fever, cough, muscle aches and/or fatigue, dyspnea, 

headache, sore throat, and gastrointestinal symptoms,3 olfactory dysfunction (OD) has been 

reported to be a common symptom of COVID-19.4, 5 In fact, at this time, OD is well-accepted as 

a symptom of COVID-19, occurring in approximately 50% of COVID-19 positive individuals.4, 5 

OD has been highlighted as an early symptom of COVID-19,6 reportedly to occurring at 

a mean of 3-4 days into the COVID-19 disease course.7, 8 OD may be the first symptom of 

COVID-19 in up to a quarter of COVID-19 patients.9, 10  As such, OD has been viewed as an 

early marker of COVID-19 that may be helpful in the early diagnosis of COVID-19, which may 

consequently reduce spread of the disease.9, 11-13 OD has also been proposed to be a prognostic 

indicator of COVID-19 disease severity. However, there have conflicting reports as to whether 

OD portends a milder or more severe COVID-19 disease course.7, 14 

The identification of prognostic indicators for the COVID-19 disease course may be 

important for several reasons. Perhaps most importantly, patients anticipated to have the greatest 

disease severity could be identified early and treated aggressively. The recent discovery of 

remdesivir as an antiviral medication for COVID-19 has been an exciting development in the 

treatment of COVID-19.15 Other potential antiviral medications for COVID-19 are in clinical 

trials as well.16 However, because of the likely scarcity in available doses—which has already 
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been observed for remdesivir—and the likely need to initiate antiviral treatment early in the 

disease course, predictors of a severe COVID-19 disease course are needed. Herein, we report 

the results of a multicenter study of COVID-19 patients who presented to 13 hospitals across the 

Kurdistan province of Iran. The objective of our study was to determine the association of OD 

with disease severity in COVID-19 patients, with hospitalization used as the metric for severe 

disease.  
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Methods 

Subjects, setting and design 

This study was conducted from May 1st to 31st 2020 at 13 distinct hospitals in Kurdistan 

province of Iran. We used convenience sampling to recruit patients presenting for flu-like 

symptoms to emergency departments at participating hospitals. All patients were the residents of 

Kurdistan province. The study protocol was approved by the Ethics Committee of Kurdistan 

University of Medical Sciences (ref. no. IR.MUK.REC.1399.006). All participants provided 

informed consent for inclusion in this study.  

The inclusion criteria for our study included laboratory-confirmed COVID-19 infection 

(reverse transcription-polymerase chain reaction [RT-PCR] from nasopharyngeal swabs), age 

greater than 18 years, and the ability to complete the study questionnaire. Exclusion criteria 

included patients who had a history of OD for more than 1 month before presentation. 

Patient were directly recruited from hospitals which were specially designated for 

treatment of COVID-19 patients in Kurdistan province, Iran. Once the patients visited the 

emergency department of one of these hospitals, they were evaluated and managed based on the 

contemporary COVID-19 protocol of Iran.17 At that point, they were also tested for COVID-19 

by RT-PCR. Patients were deemed to require hospitalization if they presented with severe 

shortness of breath, were prescribe to receive non-invasive oxygen therapy, had SpO2<93% or 

respiratory rate>30.17 Patients were followed through the end of their COVID-19 course for 

admission to an intensive care unit (ICU), re-hospitalization, death, or symptomatic resolution of 

the disease. 
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Study questionnaire 

The questionnaire consisted of three parts: demographic information, medical history, 

and COVID-19-related symptomatology. Demographic information collected included age, 

gender, and history of active smoking. Medical history that was assessed included a history of 

chronic rhinosinusitis and allergic rhinitis. A general medical history was taken specifically to 

assess for a history of diabetes mellitus, hypertension, heart disease (coronary artery disease or 

congestive heart failure), cancer, and respiratory disease (asthma or chronic obstructive 

pulmonary disease).  

The COVID-19 symptoms that were assessed included the presence of cough, fever, 

shortness of breath, sore throat, rhinorrhea and headaches at the time of presentation (as a binary 

variable: yes/no). OD at the time of presentation was assessed as a binary variable (yes/no) and 

its severity on an 11-point Likert scale ranging from 0 (no OD) to 10 (complete anosmia). The 

total number of days with symptoms attributable to COVID-19 was also assessed at the time of 

presentation.  

Statistical analysis 

We used Statistical Package for the Social Sciences for Windows (SPSS version 25,0; 

IBM Corp, Armonk, NY, USA) to perform the statistical analyses. The potential associations 

between epidemiological, clinical and olfactory outcomes have been assessed through cross-tab 

generation between two variables (binary or categorical variables) and Chi-square test. We used 

logistic and linear regression to fit a model for anosmia outcomes. Incomplete responses were 

excluded from the analysis. A level of p<0.05 was used to determine statistical significance. 
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Results 

Study participants 

A total of 203 individuals participated in this study. The mean age of the participants was 

49.2 years, with standard deviation (SD) of 16.6 years (range 20-114 years). There were 91 

females (44.8%) and 112 males (55.2%). These study participants presented at a mean 6.4 days 

(SD: 4.2 days) after the onset of COVID-19 symptoms. Of the entire cohort, 138 were 

hospitalized while 65 were not hospitalized. The hospitalized patients presented at a mean 6.7 

days (SD: 4.3) into the COVID-19 course and were admitted to the hospital for a mean of 5.2 

days (range 1 – 25). None of the hospitalized patients required transfer to an ICU or were re-

admitted for COVID-19. The patients who were not hospitalized at the initial time of 

presentation (discharged home from the emergency department) presented at a mean 5.1 days 

(SD: 4.0) into the COVID-19 disease course and none were subsequently hospitalized after 

discharge from the emergency department.  

The demographic, clinical, and COVID-19-related characteristics of all participants, and 

participants stratified by hospitalization status are shown in Table 1. There was significantly 

higher prevalence of allergic rhinitis in hospitalized patients (p=0.007). Although the differences 

in prevalence did not reach statistical significance, there were more patients in the hospitalized 

group who were active smokers (p=0.059) and a history of heart disease (p=0.061). With respect 

to COVID-19 symptoms assessed, the cohort of hospitalized more frequently reported all 

symptoms—OD, cough, fever, shortness of breath, headache, sore throat and rhinorrhea—

(p<0.05 in all cases).  
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The prevalence of OD at the time of presentation for the entire cohort (which was at a 

mean of 6.4 days after onset of COVID-19 symptoms) was 12.3%. OD was reported at the time 

of presentation in 15.2% of patients who were hospitalized vs. 6.2% of patients who were not 

hospitalized (p=0.049). Amongst patients who had OD, the mean severity of OD in hospitalized 

patients was 6.9 (SD: 2.6) while the mean severity of OD in non-hospitalized patients was 8.3 

(SD: 5.78), which was not a statistically significant difference (p=0.508).  

 

Association of olfactory dysfunction of hospitalization for COVID-19 

On univariate logistic regression, OD was associated with hospitalization (odds ratio 

[OR] = 2.47, 95%CI: 1.085 – 6.911, p = 0.049). We considered the possibility that this finding 

was due to differences in the length of time of COVID-19 symptoms before presentation. 

However, we found no significant difference in the days of COVID-19 symptoms at the time of 

presentation between the hospitalized group (mean: 6.7 days, SD: 4.3 days) and the non-

hospitalized group (mean: 5.1 days, SD: 4.0 days) (p=0.159).  

We next used a multivariable logistic regression model to check for association between 

hospitalization (as dependent variable) and OD (as independent variable) while controlling for 

age, gender, active tobacco smoking, allergic rhinitis, comorbid heart disease, comorbid 

respiratory disease and comorbid diabetes mellitus. We found that hospitalization was still 

positively associated with OD (OR=3.22, 95% CI: 0.57-18.31, p=0.188) but while the point 

estimate for association suggested a possible association on multivariable analysis, this was not 

statistically significant. We next evaluated the utility of OD as a symptom predictive of 

hospitalization. In our cohort, the presence of OD had 84.0% sensitivity (95%CI: 63.9% – 

95.5%) but only 34.3% (95%CI: 63.9% - 41.7%) specificity for identifying patients requiring 
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hospitalization. We also evaluated severity of OD at presentation as a predictor of hospitalization 

and found that severity of OD was not a statistically significant predictor of hospitalization for 

COVID-19 (AUC = 0.462, 95%CI: 0.251 – 0.673, p = 0.834) 
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Discussion 

Although initially underappreciated, OD is now a recognized symptom of COVID-19.13, 

18 In fact, OD has proven to be a clinically informative symptom of COVID-19 in several ways. 

The presence of OD has been identified as a predictor of COVID-19, both in patients with flu-

like symptoms as well as those who are otherwise asymptomatic.19-22 OD has been shown to be a 

typically early symptom of COVID-19, occurring in most patients within a few days of the onset 

of COVID-19.7, 8 Moreover, OD may be the sole presenting symptom of COVID-19 in up to a 

quarter of patients. 9 Consequently, OD has been recognized as an important and informative 

characteristic of COVID-19 with public health utility in identifying otherwise asymptomatic or 

pre-symptomatic COVID-19 patients who may unknowingly transmit the disease to others.23 

Studies of OD in COVID-19 have also suggested that OD may have prognostic significance with 

respect to the subsequent COVID-19 disease course.7, 14, 24 However, studies reporting the 

significance of OD as a prognostic indicator of the subsequent COVID-19 disease course have so 

far been conflicting and therefore data from more centers are needed in this regard. Herein we 

report the results of a multicenter center study of OD as a predictor of hospitalization for 

COVID-19 in patients presenting to the emergency departments of thirteen different hospitals in 

the Kurdistan province of Iran. In our cohort of patients, patients who were hospitalized had a 

greater prevalence of OD and that OD was a sensitive (84.0%) but not specific (34.3%) predictor 

of hospitalization for COVID-19.  

Several studies have reported that OD may be a prognostic indicator of the severity of the 

COVID-19 disease course. In a retrospective review of 169 patients who tested positive for 

COVID-19 at their institution, Yan et al reported that hospital admission was associated with an 
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intact sense of smell while OD was associated with outpatient care.14 In a different study, 

however, Speth et al performed a cross-sectional study of patients testing positive for COVID-19 

at their institution and found that the severity of OD experienced was positively correlated with 

the severity of shortness of breath experienced by patients, suggesting that OD was associated 

with a more severe COVID-19 disease course.7 Consistent with this finding, Benezit et al used a 

mobile application to study COVID-19 symptoms and found that OD was associated with 

hospitalization for COVID-19.24 Given the present dearth of evidence and conflicting reports that 

exist, we sought to determine whether in our patient population, OD was a predictor of 

hospitalization for COVID-19.  

In our cohort of patients, prospectively recruited and evaluated for OD during 

presentation for COVID-19 at the emergency departments of 13 hospitals in the Kurdistan 

province of Iran, we also found a higher prevalence of OD in COVID-19 patients needing to be 

hospitalized compared to those who underwent outpatient management. These patients presented 

to these emergency departments at a mean of 6 days after the onset of COVID-19 symptoms, 

with no difference between those who were hospitalized compared to those who were not 

hospitalized for COVID-19. In our entire cohort, we found the prevalence of subjectively 

reported OD to be 12.3, which is a lower prevalence than the general 50 – 60% prevalence of OD 

that has been reported in systematic reviews of COVID-19 patients.4 but closer the 29% 

prevalence of subjectively reported OD in Iranian COVID-19 patients by Moein et al.20 

Moreover, it is important to note that our cohort of hospitalized COVID-19 patients had a higher 

prevalence of all COVID-19 symptoms that we assessed than COVID-19 patients who were not 

hospitalized for COVID-19. Using regression analysis, we found that OD was associated with 

hospitalization using univariate association. However, while the point estimate for association 
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between hospitalization and OD suggested a positive association on multivariable association, 

this association was not statistically significant after controlling for confounding demographic 

and clinical characteristics.  

Our study results are consistent with the previous studies by Speth et al and Benezit et al 

who found OD to be associated with more severe COVID-19.7, 24 In our cohort of patients, those 

who were hospitalized also had a greater prevalence of all symptoms of COVID-19, not just OD. 

This is similar to findings by Speth et al who found that OD was associated with more severe 

COVID-19 symptoms in a Swiss cohort. 7 However, our results—including the finding that the 

statistically significant association between hospitalization and OD disappears after controlling 

for comorbidities—also suggest that negatively-prognostic OD (i.e. associating with more 

hospitalization) occurs in the setting of a greater prevalence of other COVID-19 symptoms and 

other risk factors for severe disease such as cardiovascular and respiratory comorbidities. Thus 

while OD as a single variable may be associated with COVID-19 disease severity, other 

underlying patient characteristics may be more directly responsible for modification of the 

COVID-19 disease course, which may explain why previous studies have been conflicting.  

Our study should be interpreted within the constraints of its limitations. First, although 

this was a multicenter study, all participants were from the Kurdistan province of Iran and 

subjective OD may be differentially reported than in other parts of the world. All of the patients 

who participated in our study also were presenting to an emergency department, which suggests 

that these patients were experiencing more severe symptoms in general, in contrast to other 

studies that have reported findings for COVID-19 patients with mild to moderate symptoms. 

Finally, we did not use objective assessment of OD due to limitations of practicality in the 

setting of emergency department treatment. As reported by Moein et al, who also studied Iranian 
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COVID-19 patients, the subjectively reported prevalence of OD may be significantly lower than 

OD determined by objective testing.20 

 

Conclusion 

 Amongst patients presenting to emergency departments for COVID-19, patient-reported 

OD was more prevalent in those needing hospitalization for COVID-19. However, patient-

reported OD was a component of a generally higher prevalence of COVID-19 symptoms—

including a greater prevalence of symptoms such as cough, fever, shortness of breath, headache, 

rhinorrhea and sore throat—as well as other high-risk comorbidities. Patient-reported OD in 

isolation may be a predictor of more severe COVID-19 and the need for hospitalization, but this 

association may be driven by other underlying risk factors for more severe disease.  
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Table 1. Characteristics of study participants 

Characteristic 
All participants 

(N = 203) 

Non-hospitalized 

(N = 65) 

Hospitalized 

(N = 138) 
P-value* 

Age in years, mean (SD) 49.2 (16.6) 47.1 (16.5) 50.2 (16.6) 0.222 

Gender     

Male 112 (55.2%) 38 (58.5%) 74 (53.6%) 0.311 

Female 91 (44.8%) 27 (41.5%) 64 (46.4%)  

Active smoker 12 (5.9%) 1 (1.5%) 11 (8.0%) 0.059 

Comorbidities     

Diabetes mellitus 10 (4.9%) 2 (3.1%) 8 (5.8%) 0.325 

Heart disease 12 (5.9%) 1 (1.5%) 11 (8.0%) 0.061 

Respiratory disease 11 (5.4%) 6 (9.2%) 5 (3.6%) 0.097 

Allergic rhinitis 18 (8.9%) 1 (1.5%) 17 (12.3%) 0.007 

Chronic rhinosinusitis 2 (1.0%) 0 2 (1.4%) 0.461 

Days of COVID-19 symptoms 
at presentation, mean (SD) 

6.4 (4.2) 5.1 (4.0) 6.7 (4.3) 0.159 

COVID-19 symptoms at 
presentation 

  
 

 

Olfactory dysfunction 25 (12.3%) 4 (6.2%) 21 (15.2%) 0.049 

Cough 91 (44.8%) 20 (30.8%) 71 (51.4%) 0.004 

Fever 87 (42.9%) 19 (29.2%) 68 (49.3%) 0.005 

Shortness of breath 89 (43.8%) 22 (33.8%) 67 (48.6%) 0.034 

Headache 38 (18.7%) 4 (6.2%) 34 (24.6%) 0.001 

Sore throat and rhinorrhea 97 (48.3%) 19 (29.2%) 78 (38.4%) < 0.001 

*Comparison between hospitalized and non-hospitalized cohorts 
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