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progressive respiratory failure in adult patients, leading to 
death.[2] The most frequently reported signs and symptoms 
in a study involving 138 hospitalized patients in Wuhan, 
China, included fever (98.6%) and fatigue (69.6%). Other 
documented symptoms are dry cough, diarrhea, nausea, 
dizziness, vomiting, headache, myalgia, and dyspnea.[4,5]

Coronavirus attacks human cells by angiotensin-converting 
enzyme 2 (ACE2) receptors since the current evidence 
indicated that ACE2 acts as the primary host cell receptor for 
SARS-CoV-2.[6] As such, the virus will bind to ACE2 using 
the spike-like protein on its surface, and ACE2 will serve as a 
cellular portal for viral entry into the cell to cause COVID-19 
infection.[7] Hence, organs with high ACE2 expression (e.g., 
lung) can become target cells during SARS-CoV-2 infection 
that causes inflammatory reactions in related organs and 
tissues, such as salivary glands and tongue, which could explain 

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an infectious 
disease caused by a recently discovered coronavirus, 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2). In December 2019, a case series was 
reported and confirmed in Wuhan, China.[1,2] On March 
11, 2020, the World Health Organization declared it as a 
pandemic.[3] This disease can cause mild symptoms or cause 
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Abstract
Introduction: Coronavirus disease 2019 (COVID-19) is an infectious disease caused by a recently discovered coronavirus, 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

Aim: The questionnaire survey aims to raise awareness about the importance of the oral manifestations in COVID-19 patients.

Methodology: An online questionnaire survey was conducted, which included 150 patients who were confirmed reverse 
transcription polymerase chain reaction-positive cases of COVID-19. The questionnaire consisted of four sections. The 1st section 
included demographic data. The 2nd section included questions about the commonly reported COVID-19 symptoms that patients 
suffered. The 3rd section included questions that referred to oral manifestations the patients complained of while being infected 
with COVID-19. The 4th section included questions regarding general measures to be taken to prevent COVID-19.

Results: A total of 121 patients (50.4% of males and 49.6% of females) were included in this survey as they fulfilled all the 
criteria. It was reported that 21.5% experience taste disorder/alteration of taste, 15.7% experienced non-specific oral ulcerations, 
gum ulcerations, colored pin point lesions, infections, 6.6% experienced burning sensations in mouth, and 17.4% experienced 
change in the consistency of saliva.

Conclusion: As per the results in our study, patients who had tested positive for COVID-19 infection also had associated 
symptoms in the oral cavity, which emphasizes the role of oral examination of patients with COVID-19 infection.
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the occurrence of  both loss of  taste and oral ulceration due 
to destruction of  keratinocytes and oral fibroblasts.[2]

The oral signs and symptoms related to COVID-19 are 
taste disorders, unspecific oral ulcerations, desquamative 
gingivitis, petechiae, and coinfections such as candidiasis.[8]

The oral cavity is known to be an indicative mirror 
reflecting the underlying health condition. Therefore, 
careful examination of  the mouth will assist in early 
diagnosis and treatment since some oral symptoms that 
can be associated with certain systemic disorders.[9] The 
aim of  present work was to evaluate the oral manipulation 
which could be associated with mild-to-moderate cases of  
COVID-19 infection.

Aims and Objectives
The main objective of  this study was to highlight the 
oral manifestations which could be reported in mild-to-
moderate cases of  COVID-19. Moreover, our goal was 
to spread awareness among physicians, general and dental 
practitioners, about these oral symptoms so that early 
diagnosis could be achieved, thus maintaining patient’s 
ultimate health and welfare.

SUBJECTS AND METHODS

Study Design
An online questionnaire was designed for this investigation. 
A total of  150 patients from the Jammu (J and K), who 
recovered from COVID-19 were included, and voluntarily 
participated in answering the questionnaire. A web-based 
survey tool (Google Forms) was used to design the 
questionnaire. A sharable link on Google Drive was sent 
through a WhatsApp message.

Exclusion Criteria
The following criteria were excluded from the study:
•	 Failure to complete the whole questionnaire
•	 Patients with poor oral hygiene or suffering from any 

of  the oral symptoms investigated before the pandemic
•	 Patients with chronic illnesses
•	 Smokers
•	 Alcoholics
•	 Patients with serious COVID-19 infection, who 

experienced severe respiratory failure (severe pneumonia, 
severe dyspnea, an increased respiratory rate of  >30 
breaths/min, and a decreased oxygen saturation of  
<93%) or patients who required hospitalization.

Inclusion Criteria
The following criteria were included in the study:
•	 Laboratory-confirmed COVID-19 infection (the 

polymerase chain reaction test)

•	 Non-smokers
•	 Non-alcoholics
•	 Medically free patients
•	 Patients with mild-to-moderate symptoms; patients 

with good oral hygiene and not suffering from any 
oral manifestations before the pandemic.

Questionnaire Tool
The questionnaire consisted of  four sections and a total of  
16 questions. The 1st section included demographic data. 
The 2nd section contained questions included questions 
about the commonly reported COVID-19 symptoms the 
patients suffered. The 3rd section included questions that 
referred to oral manifestations the patients complained 
of  while being infected with COVID-19. The 4th section 
included questions regarding general measures to be taken 
to prevent COVID-19 transmissions.

Statistical Methods
The recorded data were compiled and entered in a 
spreadsheet (Microsoft Excel) and then exported to data 
editor of  SPSS Version 20.0. Continuous variables were 
expressed as Mean±SD and categorical variables were 
summarized as frequencies and percentages. Graphically, 
the data were presented by pie and bar diagrams. Chi-
square test or Fisher’s exact test, whichever appropriate, 
was employed for comparing oral manifestations as per age 
and gender. P < 0.05 was considered statistically significant. 
All P-values were two tailed.

RESULTS

A total of  121 patients who fulfilled all the prerequisite 
criteria in this questionnaire study were divided into two 
age groups ≤25 years, 42.1% (n = 51) and >25 years, and 
57.9% (n = 70). The mean age of  patients was 28.7 ± 9.17 
(range: 18–55) [Table 1 and Figure 1]. There were 61 male 
and 60 female (50.4% of  males and 49.6% of  females) 
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[Table 2 and Figure 2], among them 45 (37.2%) were health 
care workers.

In this study, we mainly included patients with mild-to-
moderate symptoms, without severe respiratory failure, 
who were not hospitalized. The percentage of  the 
respondents who suffered from any of  the following 

symptoms such as fever, shortness of  breath, headache, 
muscle pain, sore throat, diarrhea, exhaustion, and smell 
disorder was 44.6% (n = 54) and fever with chills was 21.5% 
(n = 26) [Table 3 and Figure 3].

Our results found that 48.7% (n = 59) of  the patients 
had at least one of  the oral manifestations, while about 
51.3% (n = 62) did not have any symptoms related to the 
oral cavity.

Regarding taste disorder/alteration of  taste, it was 
expressed as 21.5% (n = 26), oral ulcerations – 15.7% 
(n = 19), burning sensations in mouth – 6.6% (n = 8), and 
any change in the consistency of  saliva – 17.4% (n = 21) 
[Table 4 and Figure 4].

The assessment of  the incidence of  oral manifestations 
in relation to the two investigated parameters (gender and 
age) was performed as follows:
•	 The assessment of  the incidence of  oral manifestations 

in relation to the patient’s gender – the statistical 
analysis identified a significantly increased number of  
ulcerations in male patients as compared to females 
(P = 0.014); however, taste disorder/alteration of  taste 

Figure 2: Gender distribution
Figure 3: Analysis of COVID-19 symptoms in mild-to-moderate 

cases

Figure 1: Age distribution
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(P = 0.962), burning sensations in mouth (P = 0.137), 
and any change in the consistency of  saliva (P = 0.497) 
were increased in females as compared to males 
[Table 5and Figure 5].

•	 The assessment of  the incidence of  oral manifestations 
in relation to the mean age of  the respondents – the 
statistical analysis showed a non-significant difference 
in the mean age between the patients who complained 
of  oral manifestations and those who did not 
(P > 0.05) [Table 6 and Figure 6].

DISCUSSION

COVID-19 patients have a wide variety of  signs and 
symptoms, so the study of  these manifestations will 
contribute to the early diagnosis and isolation of  infected 
patients.[10] Furthermore, COVID-19 as an acute infection 
with multiple therapeutic measures could adversely affect 
oral health leading to opportunistic infections (e.g., 
recurrent herpes simplex virus [HSV-1] infection and oral 
ulcerations) due to the compromised immune system and 

xerostomia associated with the reduced salivary flow.[11] 
Clinical evidence shows that the oral mucosa is a primary 
site of  entry for SARS-CoV-2, and is considered possibly 
at high risk of  susceptibility to the 2019 novel coronavirus 
(2019-nCoV) infection. However, there is still uncertainty 
whether the above-mentioned oral manifestations result 
from direct viral infection or from systemic health 
deterioration and impaired immune system.[12]

In the present work, patients experienced the general signs 
and symptoms of  COVID-19 infection, which are fever, 
cough, a sore throat, malaise, a headache, diarrhea, the loss 
of  smell, the loss of  taste, muscle pain, and dyspnea. This is 
in accordance with several clinical studies, which reported 
these symptoms as the most prevalent ones in mild and 
moderate cases of  COVID-19 infection.[13]

In the current study, 21.5% of  patients manifested taste 
disorder/alteration of  taste. Taste disorders have been 
reported in a variety of  clinical problems.[14] Amblygeustia, 
a diminished sensitivity of  taste, was shown to be 
manifested by a relatively high proportion of  patients 

Figure 4: Analysis of the oral manifestations of COVID-19 in the 
respondents

Figure 5: Incidence of oral manifestations according to the 
gender of the patients
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with COVID-19.[15] A possible reason for the loss of  taste 
in COVID-19 might be due to the increasing number of  
ACE-2 receptors on the tongue keratinocytes, and the 
keratinocyte cell death and slough production can block 
taste buds which can adversely affect taste perception.[16,17] 
Taste loss (ageusia) occurs due to the viral infection to the 
olfactory cranial nerve or from rhinitis and nasal obstruction. 
The loss of  smell (anosmia) is related to retronasal olfaction 
which is a sensory process, combining orthonasal smell 
and taste patterns and enabling people to perceive flavor. 
This mechanism is temporarily disrupted during upper 
respiratory infections due to mucosal inflammation and 
obstruction of  the nasal passages, thereby physically 
blocking flavor and odor molecules from entering the 
olfactory cleft.[18] In this study, consistent with the current 
evidence, olfactory dysfunction was the primary factor 
identified either with or without gustatory dysfunction.[8] 
Song et al. found that a loss of  taste was more frequent 
(21%) than a loss of  smell (11%) in hospitalized patients, 
with the loss of  taste but not smell being associated with 
severe COVID-19.[19] Most patients recovered their smell 
and taste dysfunctions within 2 weeks.[19,20]

In the current study, 17.4% of  patients manifested 
change in the consistency of  saliva. This could be 
because of  hyposalivation associated with COVID-19. 
In COVID-19, the impaired salivary gland secretions 
are often associated with xerostomia and taste loss.[21] In 
SARS-CoV infections, xerostomia could be aggravated 
by impaired nasal breathing due to nasal congestion and 
rhinorrhea, where the oral breathing increases and it 
can impaired salivary gland function and xerostomia is 
secondary.[22] Similar to COVID-19-induced oral mucosal 
lesions, pandemic-induced psychosocial factors have a 
greater impact on normal salivary gland function and 
quantitative secretions.[22,23]

Furthermore, 15.7% of  COVID-19 patients reported 
the appearance of  ulcers in their oral cavities. This is in 
accordance with several cases, in which blisters and oral 
ulcers occurred during COVID-19 infection.[12] It has 
been demonstrated that psychological upsets, such as 
anxiety and stress, contribute to the development and 
progression of  oral lesions like recurrent aphthous ulcers, 
and this applies to COVID-19 patients.[24] It has also 
been proven that psychological distress stimulates the 
immunoregulatory mechanism by elevating the leukocyte 
count at inflammatory sites.[25] In addition, ACE2 is 
detected in the oral cavity and appears in high amounts 
in epithelial cells. It is elevated in the tongue, gingival, and 
buccal mucosa. These findings demonstrate that the oral 
mucosa may be a target for COVID-19 infection.[26]

In the current study, burning sensations in mouth were 
manifested in 6.6%. It could be due to several reasons 
(e.g., candidal infection, dry mouth, oral ulceration, or drug 
induced). Evidence show that viral infection could weaken 
the immune system, thus creating secondary infections 
such as oral candidiasis. Candidiasis is the most prevalent 
opportunistic infection in HIV and is also reported in 
COVID-19.[27]

In addition, 48.7% (n = 59) of  COVID-19 patients in the 
current study showed two or three of  the above-mentioned 
oral manifestations concurrently. This could be due to the 
interaction of  several mechanisms in the oral cavity, where 
ACE2 plays the major role due to its presence in various 
oral tissues.[26]

The assessment of  the incidence of  oral manifestations 
in relation to the two investigated parameters showed 
that regarding gender, ulcerations were significantly more 
common in males than females. This is in accordance with 
a previous study, which showed the preponderance of  
ulcers among males.[28] However, this is opposite to the 
findings of  other investigation, which reported female 
prevalence.[29] In the present study, it was probably hard 

Figure 6: Incidence of oral manifestations according to the age 
of the patients
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to say what type of  ulceration was present in the infected 
patients, since clinical examination was not applicable in 
those patients. However, we assumed that these ulcerations 
might be aphthous ulcers, as it has been reported that 
psychological stress plays an important role in the 
progression of  recurrent aphthous ulcers, which is the 
case in nearly all COVID-19 patients, who experienced 
a very stressful situation.[24] Regarding the age of  the 
patients, most of  the manifestations were significantly 
more common in >25 years of  age group.

CONCLUSION

Our study had few limitations. First, the main methodological 
limitation is the limited sample size. Second, this is an online 
questionnaire; thus, we have not been able to document 
the patient’s full history and a clinical oral examination 
(e.g., length of  infection, the severity of  the case, oral 
hygiene, habits, and the taken medications), which might 
have a misleading impact on the results. Despite the 
limitations, this online questionnaire study’s findings 
could help understand the oral manifestations associated 
with COVID-19. It was proven that mild-to-moderate 
cases of  COVID-19 infection were associated with oral 
manifestations, with variable incidence. Further clinical 
studies with larger sample sizes and detailed patient’s 
history are required to confirm our results and clarify the 
full impact of  COVID-19 on the oral tissues.
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