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Introduction 
Respiratory diseases caused by viral agents 

are one of the most critical problems in public 

health, as they are responsible for high rates of 

morbidity and mortality, mainly in young  

children, the elderly and immunocompromised 
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 Abstract  

Background and Aim: Coronavirus disease-2019 (COVID-19) is a 
serious pandemic situation. Assessment of associated factors  

contributing to its severity is of clinical significance. This study  
assessed the factors associated with COVID-19 and its severity.    

Materials and Methods: In this case-control study, we assessed 
self-reports of 93 COVID-19 patients and 50 healthy controls  
regarding demographics, smoking habit, sinusitis, rhinoplasty or  
tonsillectomy history, xerostomia, dysosmia, dysgeusia, taste  
disturbances (metallic taste and foul taste), and bleeding or  
inflammation in the oral cavity. Further admission to ICU or death 
were recorded later. We also assessed the patients’ laboratory tests 

including WBC, neutrophils, lymphocytes, basophils, eosinophils, C 
reactive protein (CRP), and erythrocyte sedimentation rate (ESR) at 
the time of admission. Diagnosis of patients was based on clinical 

assessments, Reverse transcriptase polymerase chain reaction 
(RT-PCR) and chest computed tomography (CT) scan results. 

Healthy controls had no flu like signs and symptoms in the past 1 
month prior to the study. Associations between the abovementioned 
factors and disease, and disease severity were analyzed by the  

Chi-square test, independent-sample t-test, one-sample t-test, and 

Spearman’s correlation coefficient (α=0.05).  
Results: Variables with statistically significant associations with 
COVID-19 included smoking (P=0.004), xerostomia (P=0.000),  
dysgeusia (P=0.000), dysosmia (P=0.000), and taste disturbances 
(P=0.000). CRP (P=0.000), ESR (P=0.000), and neutrophil  
percentage (P=0.000) were also elevated in patients. Eosinophil 
(P=0.000) and basophil percentages (P=0.016) were lower than 

normal range in patients. Age was associated with death (P=0.010) 
and ICU admission (P=0.009).  
Conclusion: Xerostomia, dysgeusia, dysosmia, and taste  
disturbances can be early markers of COVID-19. Older ages are 
prone to more severe forms of disease.  
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individuals. The most common respiratory  

viruses that affect the susceptible population 

are human orthopneumovirus (previously 

known as human respiratory syncytial virus), 

influenza virus, coronavirus, and human  

metapneumovirus. The transmission of these 

viruses is mainly by contact with fomites or 

suspension droplets [1]. Coronaviruses are  

enveloped viruses with a positive-sense  

single-stranded RNA genome with a helical 

symmetry nucleocapsid of about 26-32 

kilobases in size, making it the largest  

investigated genome among the RNA viruses 

[2,3]. Since Dec 8, 2019, several cases of  

pneumonia of unknown etiology have been  

reported in Wuhan, Hubei Province, China. 

Most patients worked at or lived around the 

local Huanan seafood wholesale market, where 

live animals were also on sale. In the early 

stages of this pneumonia, severe acute  

respiratory infection symptoms occur, with 

some patients rapidly developing acute  

respiratory distress syndrome, acute  

respiratory failure, and other serious  

complications [4]. 

Previous coronaviruses can cause multiple 

system infections in various animals and  

mainly respiratory tract infections in humans, 

such as severe acute respiratory syndrome and 

Middle East respiratory syndrome; although 

most patients have mild symptoms and good 

prognosis. Evidence shows that a new subtype 

of this family (primarily called nCoV-2019 and 

then changed to SARS-CoV-2) is responsible for 

a new disease called coronavirus disease-2019 

(COVID-19) by the World Health Organization. 

So far, about 250 thousands of patients with 

SARS-CoV-2 have developed severe  

pneumonia, pulmonary edema, acute  

respiratory distress syndrome, or multiple  

organ failure and have died of disease [4]. 

This virus effectively uses angiotensin  

converting enzyme 2 receptor for cell invasion 

[5]. The elderly (> 60 y/o) are at higher risk of 

showing signs and symptoms. Less than half of 

the patients have underlying diseases,  

including diabetes mellitus (20%),  

hypertension (15%), and cardiovascular  

diseases (15%). Family cluster was also found. 

Primary non-specific reported symptoms of 

SARS-CoV-2 infection at the prodromal phase 

include malaise, fever, and dry cough. The most 

commonly reported signs and symptoms are 

fever (98%), dry cough (76%), and dyspnea 

(55%). Less common symptoms are sputum 

production (28%), headache (8%), hemoptysis 

(5%), and diarrhea (3%). About 63% of  

patients have lymphopenia. Most patients have 

pneumonia with abnormal findings on chest 

computed tomography (CT) [3,4,6]. There have 

also been various studies evaluating the effects 

of coronavirus on the central nervous system, 

showing that it may cause dysosmia and  

dysgeusia. Loss of sense of smell and taste have 

been reported by individuals residing in Iran as 

one of the most heavily impacted countries by 

COVID-19 during the disease outbreak [3].  

In this study, we aimed to evaluate the  

clinical changes and markers of COVID-19 in 

the maxillofacial region and analyze the  

correlation between oral symptoms with  

paraclinical test results and disease severity 

that may be useful for detection of COVID-19 in 

early stages of development. 

 

Materials and Methods  
This case-control study was conducted on 

93 patients and 50 healthy controls. We  

obtained information from patients with 

COVID-19, confirmed by clinical, Reverse  

transcriptase polymerase chain reaction  

(RT-PCR) and CT findings, who were admitted 

to two hospitals in Tehran, Iran. The present 

study was approved ethically by the Research 

Council, Dental Faculty of Islamic Azad  

University. The inclusion criterion for healthy 

controls was not having any cold-like  

symptoms during the past month. The  

inclusion criterion for patients was confirmed 

diagnosis of COVID-19 based on clinical,  

RT-PCR and CT findings. Information was  

collected from patients through a short  
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interview with them, which was done by oral 

and maxillofacial residents working in  

Farhikhtegan Hospital and Booali Hospital.  

Patients were asked questions, and the  

answers were written by the residents. The 

questions concerned demographics, smoking 

habit, sinusitis, rhinoplasty history,  

tonsillectomy history, xerostomia, dysosmia, 

dysgeusia, taste disturbances such as metallic 

taste and foul taste, and bleeding or  

inflammation in the oral cavity. Further  

admission to ICU or death were recorded later. 

We also entered the patients’ laboratory test 

results including, WBC, neutrophils,  

lymphocytes, basophils, eosinophils, C-reactive 

protein (CRP) and erythrocyte sedimentation 

rate (ESR) at the time of admission.  

Statistical analysis: 

The study population included all available 

patients and 50 healthy controls during a two 

months period of the initial coronavirus  

epidemic due to not performing a similar  

article previously. Data were statistically  

analyzed by SPSS version 20. Chi-square test, 

independent-samples t-test, one-sample t-test, 

and Spearman’s correlation coefficient were 

applied to find associations between  

dependent and independent variables. P value 

< 0.05 was considered statistically significant. 

 

Results 
There were 93 COVID-19 patients and 50 

controls in this study. Of healthy controls, 19 

were females and 31 were males. In the case 

group, there were 43 females and 50 males. 

There was no significant association between 

sex and COVID-19 according to the Chi-square 

test (P = 0.343). The mean age of healthy  

controls was 54.54 ± 10.99 years. The mean 

age was 59.73 ± 15.95 years in patients. There 

was not a significant difference in the mean age 

of healthy controls and patients (t-test, P > 

0.05).    

Of 50 controls, 7 reported mild sinusitis. Of 

93 patients, 11 reported mild sinusitis and 5 

reported complete sinusitis. This difference 

was not significant (Chi-square test, P = 0.241). 

Of healthy controls, 27 were smoker. However, 

of 93 patients, only 14 were smokers.  

According to the Chi-square test, the frequency 

of smoking was significantly lower in patients 

compared with healthy controls (P = 0.004). 

Among controls and patients, 3 and 5 reported 

a history of tonsillectomy, respectively; the  

difference was not significant between the two 

groups in this regard (P = 0.877). History of 

rhinoplasty was reported by 4 controls and 11 

patients. The difference was not significant in 

this respect either (P = 0.476).  

Of 50 healthy controls, 3 reported having  

xerostomia while 1 stated that he might have it 

or may have a mild form of it. Of 93 patients, 46 

had definite xerostomia while 5 had a mild 

form of it. The difference between the two 

groups was significant (Chi square test, P = 

0.000). Dysgeusia (impaired sense of taste) 

was reported by only 1 healthy control.  

However, of 93 patients, 29 reported definite 

dysgeusia and 8 reported a mild form of it. The 

difference between controls and patients was 

significant (Chi-square, P = 0.000). Only 1  

control reported complete dysosmia, while of 

93 patients, 20 had complete dysosmia and 8 

had mild dysosmia. This difference was  

significant (P = 0.000). None of healthy  

controls reported having taste disturbances 

(such as metal taste or foul taste); while 32  

patients reported complete and 7 reported 

mild taste disturbances. The difference  

between the case and control groups was  

significant (P = 0.000). Both groups had  

disturbances in the oral cavity (like bleeding or 

inflammation): 8 controls and 7 patients  

reported such disturbances; however, the  

difference in this regard was not significant 

(Chi-square, P = 0.115). 

In patients, the mean CRP was 49.25 ± 

41.42. It was significantly higher than the  

reference value of 5 (one-sample t-test P = 

0.0000). The mean ESR was 48.14 ± 26.33 in 
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patients. It was significantly higher than the 

maximum normal ESR = 20 (one-sample t-test, 

P = 0.000). The mean WBC count was 7421.8 ± 

4072.3, which was not significantly different 

from the median of the normal reference value 

= 7500 (median of 4000 – 1100; P = 0.854). 

The percentage of neutrophils was 72.68 ± 

10.50, which was significantly higher than the 

maximum normal range (50-60%) (P = 0.000). 

The lymphocyte percentage was 20.76 ± 10.03, 

which was not significantly lower than the 

lowest acceptable norm (20-40%) (P = 0.472). 

The percentage of eosinophils was 1.56 ± 0.99, 

which was significantly lower than the lower 

bound of the acceptable norm (2 – 8%) (P = 

0.0003). The basophil percentage was 0.5933 ± 

0.57752, which was lower than the lower 

bound of the acceptable range (1 – 4%) (P = 

0.016). 

Of 93 patients, only 3 expired. None of the  

variables were significantly associated with 

death (P > 0.05), except for old age. The mean 

age of surviving patients was 59.0 ± 15.7 years 

(range: 18 – 97 years); while the mean age of 

deceased patients was 80.3 ± 4.0 years (range: 

76 – 84 years). The Spearman’s correlation  

coefficient showed a positive correlation  

between age and death (Rho = 0.264, P = 

0.010). Of 93 patients, 16 were admitted to the 

ICU. Similarly, no variables were significantly 

associated with ICU admission (P > 0.05),  

except for old age. The mean age of ward  

patients was 57.6 ± 15.9 years (range: 18 – 87 

years), while the mean age of ICU patients was 

70.1 ± 12.3 years (range: 54 – 97 years). The 

Spearman’s correlation coefficient showed a 

positive correlation between age and death 

(Rho = 0.269, P = 0.009). 

 
Discussion 

The aim of this study was to evaluate  

certain demographic, clinical, and  

laboratory factors that can be associated 

with COVID-19 and its severity. It was found 

that some factors were more likely to  

appear in COVID-19 patients compared with 

healthy controls. These were xerostomia, 

dysgeusia, dysosmia, and taste  

disturbances. On the other hand, smoking 

was less frequent in COVID-19 patients than 

in healthy participants. In patients, ESR and 

CPR levels as well as neutrophil percentage 

were elevated. Instead, the eosinophil  

percentage and basophil percentage were 

decreased. Only older age was associated 

with higher death or ICU admission. 

Given the importance of COVID-19,  

assessing factors that can be associated with 

COVID-19 disease or its more severe forms 

is of significant clinical importance. Besides, 

when the pandemic reaches a plateau and 

passes a peak, moderate or milder forms of 

disease will be more important to be  

attended as soon as possible [7]. Song et al., 

in a clinical and paraclinical study showed 

that males were more susceptible to  

COVID-19 and decrease of white blood cells, 

lymphocytes, monocytes, and platelets, and 

increased levels of ESR, CRP, Creatinine, 

blood urea nitrogen, LDH, and NLR  

(neutrophil-lymphocyte ratio) were found 

in COVID-19 patients [8]. Tan et al. showed 

that the CRP level in the severe group at the 

initial and advanced stages of disease was 

higher than that in the mild group. Correla-

tion analysis showed that CRP, ESR, and 

granulocyte/lymphocyte  

ratio were positively associated with the CT 

severity score. Also, CRP in severe COVID-

19 patients increased significantly at the 

initial stage, before CT findings [9]. 

Our findings regarding dysosmia were in 

line with previous studies showing that 

dysosmia can be much more prevalent in 

COVID-19 patients than in general  

population [7,10-16].  Dysosmia and  

anosmia could be initial symptoms of 

COVID-19 and a useful early marker for 

prompt testing of patients [17,18]. Very 

high rates of dysosmia up to 98% of  

inpatients have been reported [12], and 

many of them have complete anosmia [10]. 
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It should be noted that self-reports of  

dysosmia are not exact, but they are 90% 

accurate [7,19].  Still, future studies should 

assess dysosmia with objective tests  

because self-reports can be biased  

especially if assessed after the patient  

becomes aware of the COVID-19 diagnosis. 

Loss of taste was another finding of this 

study that agreed with previous reports 

[11,13-15]. Beltrán-Corbellini et al. reported 

that most COVID-19 patients did not report 

nasal obstruction and were capable of  

distinguishing bitterness, saltiness, and 

sweetness, implying specific affinity of 

SARS-CoV-2 for the olfactory sensory  

epithelium [20]. It appears that coronavirus 

can attack the central and peripheral  

nervous systems [3,21-23]. Peripheral  

neurological disturbances should be taken 

into account while encountering patients 

with influenza-like signs and symptoms.  

Xerostomia was more prevalent among  

patients of this study, compared with 

healthy controls. However, there is no  

previous study linking dry mouth to  

COVID-19. There can be reasons for 

xerostomia such as nasal congestion  

disallowing nasal breathing and forcing the 

patients to breathe through their mouth. 

Compared with patients with lower  

disease severity, patients with more severe 

forms of disease were older in this study, 

which was in line with a previous study 

[14]. Of course, aging weakens of many 

body systems including the immune system 

and respiratory function that can make the  

patients more susceptible to severer forms 

of disease and lower response to  

medications [24,25]. 

Another finding of this study was that the 

prevalence of smoking was lower in the  

patient group compared with healthy  

controls. This contradicts the literature on 

this subject. Five studies and a systematic 

review were found in this regard, mostly 

pointing to adverse effects of smoking on 

the progression and severity of COVID-19 

[4,26-29]. However, in some of them,  

current and even ex-smoking had a low  

frequency in patients, which was similar to 

our findings [30]. The reason for the present 

findings and those of Zhang et al. [30] is not 

known, and needs future studies to justify 

and ravel the underlying mechanisms for 

the negative association that was observed 

between smoking and COVID-19. 

 

Conclusion 

The present findings indicated that the 

COVID-19 patients had a much higher  

prevalence of xerostomia, dysgeusia, dysosmia, 

and taste disturbances. ESR and CPR were  

elevated. The percentage of neutrophils was 

increased while the percentage of eosinophils 

and basophils decreased. Interestingly, a lower 

percentage of COVID-19 patients reported to 

be smokers compared with healthy controls. 

The Only factor that was associated with higher  

mortality and ICU admission was older age.   
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