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Abstract
Objectives  The global pandemic outbreak of the coronavirus has instilled the quest amongst researchers on the 
expedited need for the early detection of viral load. Saliva is a complex oral biological fluid which not only causes the 
disease transmission but can be an effective alternative sample for detection of SARS-CoV2. This provides an ideal 
opportunity for dentists to be the frontline healthcare professionals who can collect the salivary samples; however 
the awareness of this amongst dentists is uncertain. Hence the aim of this survey was to evaluate the knowledge, 
perception and awareness of the role of saliva in detecting the SARS-CoV2 among dentists worldwide.

Methods  The online questionnaire comprising of 19 questions was shared to 1100 dentists worldwide and a total of 
720 responses was collected. The data was tabulated, statistically analysed using the non- parametric Kruskal-Wallis 
test (p < 0.05). Based on the principal component analysis, 4 components (knowledge about virus transmission, 
perception about SARS-CoV2 virus, awareness on the sample collection and knowledge about prevention of the 
virus) were obtained which was compared with the 3 independent variables (years of clinical experience, occupation 
and region).

Results  A statistically significant difference was observed in the awareness quotient amongst the dentists with 
0–5 years and greater than 20 years of clinical experience. In terms of the occupation, a significant difference was 
noted when comparing the postgraduate students to practitioners knowledge about the virus transmission. A 
highly significant difference was seen on comparing academicians and postgraduate students and also between 
academicians and practitioners. No significant difference was evidenced amongst the different regions, however the 
mean score was in the range of 3-3.44.

Conclusion  This survey highlights the deficiency in the knowledge, perception and awareness among dentists 
worldwide.
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Introduction
“Oral cavity is the mirror of the body” with saliva being a 
double edged weapon, which is not only a causative but 
also a curative factor for various diseases. COVID 19 is 
an infectious rapidly spreading pandemic disease caused 
by the SARS-CoV2 virus affecting the people worldwide. 
The SARS-CoV2 are positive single stranded enveloped 
virus of the Nidovirales order belonging to the Corona-
viridae family [1]. Literature reports four genera of virus 
namely alpha, beta, gamma, delta wherein the SARS-
CoV2 belongs to the lineage B of β- coronavirus genera 
with a genome size of 29.9 kb [2–4]. The diversification 
and evolutionary changes in the SARS-CoV2 genome in 
the geographic dissemination process led to increased 
genetic variation and distinct mutations [5, 6]. Symptoms 
of this dreadful disease ranges from mild cough to serious 
life threatening respiratory illness. According to the lat-
est reports from the World Health Organisation (WHO), 
about 53,08,96,347 people worldwide have been affected 
by COVID 19. WHO has reported that SARS-CoV2 virus 
primarily spreads through salivary droplets or respira-
tory secretions from an infected individual. Transmission 
of the viral droplets can occur via coughing, sneezing or 
talking in close contact.

In the field of dentistry, the aerosol generated during 
dental procedures may contain these salivary droplets 
from covid patients/carriers undergoing dental treatment 
contributing to the transmission of this virus. About 
1,716 to 17,306 cases with 605 mortalities have been 
reported due to the cross- contamination of the 2019 
novel corona virus to healthcare providers across the 
world [7]. On the other hand, the presence of the SARS-
CoV2 virus in saliva facilitates their early detection. Cur-
rently used method for diagnosis of the virus includes 
nasopharyngeal swab and oral swabs, however it causes 
discomfort to the individuals during the sample collec-
tion. Since the dentists deal with the oral cavity, they will 
be the ideal professionals for collecting the samples, how-
ever their knowledge in this aspect is inadequate. Hence 
this survey was undertaken to assess the knowledge, per-
ception and awareness of the role of saliva in detecting 
the virus among dentists.

Materials and methods
Formulation of questionnaire
An online survey questionnaire was designed comprising 
of 28 questions which was evaluated for content validity 

and face validity and a pilot study was conducted. A panel 
of field experts reviewed the 28 questionnaire items, 
assessing their relevance, clarity, and comprehensiveness. 
The experts’ valuable feedback was incorporated into the 
questionnaire, to refine and validate the contents. Subse-
quently, a pilot study was conducted, where participant 
feedback on item relevance and clarity was carefully 
analysed. Based on the pilot study findings, a validated 
questionnaire was formulated, consisting of 19 questions 
that improved face validity. The validated questionnaire 
consisting of 19 questions based on the pilot study was 
formulated. The study protocol was presented to the 
Institutional Review Board and approval was obtained 
(SRMU/M&HS/SRMDC/2020/S/018).

Study participants
The survey questionnaire was created using the free- 
access google forms application and the link (https://
forms.gle/WqzaKy5uecHyRpeX6) was circulated amidst 
1100 dentists worldwide. An informed consent was 
obtained from the dentists for their voluntary participa-
tion in the survey.

Data collection
The data was collected from June 2020 to December 
2020, where both convenience sampling and snowball 
sampling was used for maximum participation of dentists 
globally. The questionnaire was divided into 2 sections, 
where section 1 comprised of demographic details and 
section 2 was structured with the 19 questions assessing 
the knowledge, perception, awareness and prevention of 
SARS-CoV2 virus. A total of 720 responses was obtained 
from dentists worldwide and the data was tabulated. 
With a response rate of approximately 65%, the obtained 
sample size of 720 respondents can be considered sub-
stantial for drawing meaningful conclusions. This sample 
size provides a reasonable representation of the target 
population and allows for statistically significant analy-
ses, considering the general guideline that larger sample 
sizes tend to yield more reliable results.

Statistical analysis
The data were statistically analysed using the SPSS soft-
ware version 25. Descriptive statistical anlaysis was done. 
Principal component analysis was used to reduce the 
dimensions of the 12 questions, which were based on the 
likert scale into 4 components namely knowledge about 
virus transmission in component 1 (C1), perception 
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about SARS-CoV2 virus in component 2 (C2), aware-
ness on the sample collection in component 3 (C3) and 
knowledge about prevention/inhibition of the virus in 
component 4 (C4). Based on Eigen value, the four com-
ponents were retained (KMO measure = 0.66, Barthlett 
test of sphericity p < 0.001). The cumulative variance was 
50.32%. Kruskal Wallis test was employed for intergroup 
analysis to compare the 4 dependent variables with the 
3 independent variables namely years of clinical experi-
ence, occupation and region.

Results
The results of the comparative evaluation between the 
independent and dependent variables is as follows:

Years of clinical experience
The mean and standard deviation values of the 4 compo-
nents by the respondents with varying years of clinical 
experience is tabulated in Table 1. Among the four com-
ponents, there was a statistically significant difference 
only with C3 (p = 0.012). On further pairwise comparison 
within the 4 categories of years of clinical experience, sig-
nificant difference between category 1 and 4 was found 
(p = 0.042).

Occupation
Components 1 and 3 (p = 0.003) were found to be sta-
tistically significant with C1 being highly significant 

(p = 0.000). Among the subcategories, the level of signifi-
cance can be represented as (Table 2) :
C1 - postgraduate students ≥ academicians ≥ practitio-
ners, with significant difference between postgraduate 
student and practitioners.
C3 – academicians > postgraduate 
students ≥ practitioners.

Region
There was no statistical difference among the different 
regions (Africa, Asia, Central America, Eastern Europe, 
European Union, Middle East, North America, Oceania, 
South America, Caribbean, Other Asian Countries) when 
evaluating across the various components with the mean 
score in the range of 3-3.44.

Discussion
Saliva is a multifaceted homeostatic concoction of the 
oral biological fluid which contains salivary gland secre-
tion, sputum and/or mucosal transudate and gingival 
crevicular fluid. About 600ml of saliva is generated by 
a normal adult in a day. The hidden capability of saliva 
has been unleashed in the early detection of any bacte-
rial, viral or systemic diseases wherein it proves to play 
a pivotal role in the isolation of proteins, peptides and 
viral assessment via molecular assays. In the recent past, 
salivary biomarkers have been found to be a valuable tool 
for the detection of diseases such as diabetes, breast can-
cer, lung cancer, oral cancer, dental caries and periodon-
tal diseases [8, 9]. Saliva- based antibody assessments at 
the proteomic levels have been carried out for the detec-
tion of viruses namely hepatitis (A, B, C), HIV-1, measles, 
rubella, mumps and vesicular stomatitis [10]. In this 
context, the results of our survey indicate that 27.1% of 
dentists are aware that salivary cystatins and salivary pro-
teins may act as a protective barrier inhibiting the viral 
replication of SARS-CoV2 [11, 12].

Literature reports saliva as an alternate sample for the 
detection of SARS-CoV2. In the systematic review by 
Cañete et al.[13], the high viral load present in saliva in 
symptomatic patients can be detected at a higher sensi-
tivity rate and is comparable to the conventional naso-
pharyngeal swab (NPS) sample collection method. On 
the other hand, various studies prove the viability and 
detectability of SARS- CoV2 virus in the salivary samples 
even when the viral load is low [14–16]. Zhu et al. [17] 
reported that saliva had 86.4% sensitivity and 97% speci-
ficity when assessed in 944 patients from 12 indepen-
dent cohorts. The sensitivity and specificity are relatively 
comparable to the NPS in symptomatic cases with high 
viral load and can be considered moderately acceptable 
in asymptomatic cases with low viral load [18, 19]. Fur-
ther, a 97.4% concordance index between the respiratory 

Table 1  Intergroup comparison of years of clinical experience 
based on the four components
YEARS OF 
CLINICAL 
EXPERIENCE

C1 C2 C3 C4

0–5 YEARS 3.67 ± 0.531a 3.29 ± 0.661a 2.70 ± 0.843a 3.22 ± 0.513a

6–10 YEARS 3.58 ± 0.561a 3.20 ± 0.697a 2.70 ± 0.913a,b 3.30 ± 0.543a

11–20 YEARS 3.53 ± 0.647a 3.14 ± 0.691a 2.93 ± 0.908a,b 3.32 ± 0.567a

ABOVE 20 
YEARS

3.52 ± 0.744a 3.24 ± 0.771a 3.06 ± 0.900b 3.29 ± 0.564a

a,b Different alphabetical superscript indicates the statistical significant 
difference in the mean(SD) scores

Table 2  Intergroup comparison of occupation based on the four 
components
OCCUPA-
TION

C1 C2 C3 C4

ACADEMI-
CIAN

3.62 ± 0.613a,b 3.27 ± 0.750a 2.95 ± 0.920a 3.33 ± 0.592a

POST-
GRADUATE 
STUDENT

3.75 ± 0.523a 3.26 ± 0.636a 2.72 ± 0.830a,b 3.30 ± 0.496a

PRACTITIO-
NER

3.53 ± 0.574b 3.22 ± 0.671a 2.68 ± 0.870b 3.19 ± 0.509a

a,b Different alphabetical superscript indicates the statistical significant 
difference in the mean(SD) scores
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tract and salivary samples were observed with a kappa of 
0.87% [20].

The results of this survey succinctly revealed that less 
than 50% of the dentists worldwide selected the correct 
response when assessed in terms of knowledge about 
virus transmission (C1), perception about SARS-CoV2 
virus (C2), awareness about the sample collection (C3) 
and knowledge about prevention of the virus (C4). A sta-
tistically significant difference was noted in the aware-
ness quotient among the dentists with less than 5 years 
and greater than 20 years of clinical experience. The 
dentists with greater than 20 years of clinical experi-
ence were aware about the sample collection method 
when compared with the other categories. In terms of the 
occupation, a highly significant difference was observed 
between the postgraduate students and practitioners on 
the knowledge about the virus transmission. Further, the 
awareness of academicians showed a statistically signifi-
cant difference when compared to the postgraduate stu-
dents and practitioners.

According to the analysis by the O*Net Bureau of 
Labour Statistics of the USA and New York Times, den-
tists are highly prone to acquire SARS-CoV2 virus [21]. 
The nature of their work entails increased production 
of aerosols and the close proximity to salivary bioaero-
sols augments the transmission of the virus. Our survey 
included dentists worldwide who treat a minimum of 5 
patients a day and 90.8% of the dentists participating in 
our survey knew that dentists may acquire the virus from 
salivary bioaerosols. Further, dentists may also acquire 
the pathogen during the process of taking an intraoral 
periapical radiograph (IOPA) as it may induce a gag 
reflex or stimulate a cough, which was acknowledged by 
79.5% of our surveyees. Therefore in the current clinical 
scenario, due to the increased prevalence of the transmis-
sible SARS-CoV2 virus, an orthopantamogram is recom-
mended [22].

Studies reveal that approximately three thousand sali-
vary droplet nuclei are produced by each cough or dur-
ing a conversation in close contact at a distance of 1–3 m 
for 5  min [23, 24]. Stadnytskyi et al. [25] demonstrated 
that the suspension of airborne droplets generated dur-
ing normal speech can remain viable for tens of minutes 
or longer enabling the transmission of the virus. How-
ever, 52.9% respondents were unaware of the jeopardy 
caused due to 1–3 m of close contact, as the aerosols can 
be transmitted to long distances (> 1 m) which is dictated 
by the airborne small infectious salivary droplets [26]. 
Though the incubation period for the viral infection is 
14 days, Tajima et al. [27] demonstrated that the SARS-
CoV2 viral strains survived in saliva for 37 days post 
infection in asymptomatic cases, which only 27% of the 
dentists worldwide were aware of.

Literature reports reveal that the expression of the virus 
affecting the ACE2 + receptors is higher in the tongue fol-
lowed by the salivary glands when compared to the lungs 
and other organs of the body, which was discerned by 
only one fourth of our survey population [28]. Further 
only 18.9% respondents were aware that ACE2 + recep-
tors of the salivary glands are the portal of entry for the 
attachment of the SARS-CoV2 virus, subsequently lead-
ing to their replication triggering acute or chronic sial-
adenitis leading to xerostomia/ hyposalivation [29]. Zhu 
et al. [17] demonstrated that during the onset of symp-
toms (first week), a peak viral load of 104- 106 viral cop-
ies per mL could be detected in saliva. Liu et al. [30] 
proved in rhesus macaques, that the major viral source 
of SARS coronavirus is the ACE2 + receptors of the sali-
vary glands where it could be detected within 48 h post 
infection. Wang et al. [31] detected the presence of SARS 
coronavirus RNA in human saliva at 4.8 days indicating 
a high early detection rate and suggested that saliva is an 
ideal specimen for early diagnosis of SARS-CoV2 virus. 
Wyllie et al. [14] reported that saliva is a reliable sample 
which is more sensitive and consistent than the NPS for 
detection of the virus alleviating the testing demands 
of COVID 19 (as opined by 51.7% of our respondents). 
To et al. [32] proved that a consistent detection of the 
SARS-CoV2 virus in the salivary samples was elicited in 
11 patients admitted since the first day of hospitalisation. 
On the contrary, in our survey only 22.4% respondents 
confirmed that saliva is more sensitive and consistent 
than NPS.

The inherent advantages of the salivary sample collec-
tion, such as, being a non-invasive method, can be self-
collected, cheap and does not require a healthcare worker 
for collection of the sample facilitate its use in the current 
pandemic scenario [33]. Dentists can play a pivotal role 
as they could be mediators for effective salivary sample 
collection, promoting the early detection of SARS-CoV2 
virus which was acknowledged by 64.4% of our respon-
dents [34]. On the other hand, 48.1% of our respondents 
were aware that salivary samples could be self-collected 
and 68.5% respondents were of the view that a trained 
healthcare worker is not essential for the salivary sam-
ple collection, where the shortage of personal protective 
equipment and risk of transmission of the virus can be 
surmounted [35]. To et al. [32] reported a 2.26–2.59 fold 
decrease in the time and cost required for salivary sample 
collection when compared to NPS. Salivary sample col-
lection methods include spitting into a collection tube, 
coughing out saliva, drooling of secretions from parotid 
glands, most of which was unknown to 99% of the den-
tists who participated in our survey [36].

In the clinical scenario, Seneviratne et al. [37] claimed 
that the use of preprocedural mouth rinse reduced the 
transmission of COVID 19. However, only 29.9% of our 
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respondents knew that a pre-procedural mouth rinse 
advocation should be avoided prior to salivary sample 
collection. However, it is to be noted that the limitations 
include that the perspective of respondents might have 
changed with an increase in percentage in the current 
clinical practice. This discrepancy could be due to the 
fact that the survey was conducted during the first wave 
of COVID 19. Though the sample size is large enough for 
a survey, a more equal distribution of respondents from 
various geographic regions may provide a more meaning-
ful interpretation of the results.

On May 9th 2020, the first salivary collection device 
and diagnostic kit for detection of SARS-CoV2 virus in 
salivary samples was approved by FDA, which was not 
known to many of the respondents (75.9%) [38]. Nowa-
days, numerous approved kits have been employed for 
salivary sample collection. Pinilla et al. [39] reported that 
SARS-CoV2 antibodies are prevalent upto 15 months in 
saliva. The spike in IgG and IgA in saliva serves as the 
‘first line of defense’ against the SARS-CoV2 virus. In 
the future, researchers can focus on driving these sali-
vary antibodies towards yielding a vaccine to combat 
the dreadful SARS-CoV2 virus, which was suggested by 
54.8% of our respondent dentists.

Despite the numerous benefits of saliva, the knowledge, 
perception and awareness amongst dentists worldwide 
on the role of saliva as a diagnostic tool is limited. Lit-
erature evidences reveal that saliva could be an effective 
alternative to nasopharyngeal swabs, however its routine 
use in clinical practice has not been widely accepted due 
to the limited number of clinical trials employing the 
use of salivary samples in the detection of SARS-CoV2 
[13, 14, 40]. Interestingly, it is evident from our survey 
results that the dentists worldwide have accepted the use 
of saliva as a diagnostic tool (average score 7–8). Further 
studies and clinical trials need to be undertaken to estab-
lish saliva as the first line diagnostic tool against SARS-
CoV2 virus.

Conclusion
In the present survey the lack of knowledge, perception 
and awareness amongst dentists on the role of saliva has 
been brought to light. Hence, the stakeholders and gov-
ernment organizations must provide adequate training 
and adopt measures to emphasize the role of saliva as a 
promising diagnostic aid in the early detection and man-
agement of the SARS-CoV2 virus.
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