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Introduction: COVID-19 created a peculiar situation worldwide, thus altering the funda-
mental dynamics of clinical dentistry. This KAP survey was carried out to evaluate the 
knowledge, attitude and practices among dental practitioners regarding the use of 
mouthwashes and emphasize on pre-procedural utilization of mouthwashes.
Methodology: A descriptive, cross-sectional study was conducted during 1st to 15th 
July 2020, among working dental practitioners across the globe. A questionnaire was formed 
on Kwiksurveys.com, it comprised of demographic details, it further investigated the level of 
knowledge and new precautionary measures adopted. A total number of 707 dental practi-
tioners from eighteen different countries responded.
Results: Data were analyzed using SPSS version 23. A “fisher exact test” was applied to 
assess the difference between the mouthwashes prescribed by various countries. Knowledge 
section revealed a requisite understanding regarding the disease and its transmission. Only 
38.9% of the participants knew that Povidone-iodine (PVP-I) mouthwashes are more effi-
cient in reducing coronaviruses in contrast to mouthwashes made of chlorhexidine (CHX). 
Whereas 33.9% knew that 0.23% of PVP-I had substantial virucidal activity against SARS- 
COV, MERS-CoV, influenza virus and rotavirus while 31.1% recognized that oral rinses of 
Cetylpyridinium chloride (CPC) remained successful in the oral cavity for up to 180–300 
minutes.
Conclusion: There is an immense need to raise awareness among practitioners, regarding 
the viricidal activity of commercially available mouthwashes as demonstrated by numerous 
in-vitro studies and urge health workers to carry out more clinical trials and to get 
a translational step towards clinical practice.
Keywords: mouthwash, povidone-iodine, PVP-I, SARS-CoV-2, COVID-19, dental 
procedures

Introduction
Coronaviruses are originated from Coronaviridae family of viruses and were 
declared as a causative agent for COVID-19 on 8th January 2020 by the Chinese 
Center for Disease Control (CDC), afflicting humans along with other mammals. In 
December 2019, the epidemic emerged from Wuhan, city of China and since then it 
has become a global health challenge. Prodrome stage of the disease includes mild 
respiratory disease while the symptoms may aggravate to severe acute respiratory 
distress syndrome (SARS-CoV-2) and organ failure.1 Following the pattern of 
antecedent respiratory outbreaks in humans which include SARS-Co V and 
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MERS-CoV (Middle East Respiratory Syndrome), SARS- 
CoV-2 is zoonotic in origin while the Chinese horseshoe 
bats are believed to be the principal cause.2 Manifested as 
a pandemic by the World Health Organization (WHO) on 
11th March 2020, COVID-19 affected multitudinous indi-
viduals across the globe thus altering fundamental 
dynamics of clinical dentistry.3 Epidemiologic and genetic 
studies documented that sole animal to human transmis-
sion was the starting point of this outbreak, while contin-
uous human to human interaction is now liable for its 
spread mainly through respiratory droplets, contact trans-
fer, or faecal-oral route.4 Symptomatic patients are 
predominantly responsible for transmission5 while asymp-
tomatic patients are also known to be potential carriers of 
the disease thus augmenting the spread of the virus, and 
making the control even more challenging.6 Studies sig-
nified a similar CT scan pattern in asymptomatic 
COVID-19 patients when compared with symptomatic 
virus carriers; therefore an incubation period of 14 days 
is recommended for quarantine of people exposed to 
patients or virus carriers.7 Researchers have observed 
that people of all ages are susceptible to COVID-19 
while the healthcare staff is at the greatest risk because 
of their close contact with patients. As yet no specific 
COVID-19 treatment has been proposed, consequently 
supportive medications are prescribed.2

A well-documented fact is that the severity of disease 
caused by the virus depends on its ability to penetrate the 
cells. Furin, a regulator of numerous proteins is produced 
by salivary glands and has a property to cleave viral 
molecules, thus is known to be involved in multiple infec-
tious diseases including coronavirus. The presence of 
“Furin gene expression” in salivary glands results in 
rapid activation and consequentially rapid spread of virus 
through salivary droplets.8 Secondly, the angiotensin- 
converting enzyme (ACE2) receptors function as 
a cellular door and primary receptor for the entrance of 
the virus. Literature signifies that mucosal cells in the 
epithelium of the oral cavity, especially tongue has 
a considerable expression for ACE2 receptors thus, result-
ing in excessive viral load in the oral cavity. The oral 
cavity fosters a wide array of bacterial and viral strains, 
it poses a serious threat for cross-infection especially viral 
in aetiology thus, significantly declining dental practice 
amidst COVID-19 era.9 Studies imply that respiratory 
droplets are a major source of cross-infection in a dental 
environment, usage of the handpiece or ultrasonic devices 
generate and release secretions known as aerosols and 

splatters, constituting saliva and blood along with bacteria 
and viruses (0.2–2.0µm in diameter), which aerosolize into 
the surrounding environment, these aerosols can travel up- 
to a distance of 3 feet (1m) and remain suspended in the 
air for 10 minutes,10,11 thus contaminating dental appara-
tus causing problems for other patients.12 Secondly, these 
contaminated aerosols might be inhaled by nearby people, 
causing respiratory complications among dental staff.12 

One of the foremost challenges encountered by a dental 
practitioner in COVID-19 aeon is reducing cross-infection 
in a dental setting but still many catastrophes occur pre-
dominantly due to professional negligence.3

Oral cavity acts as a pool for SARS-CoV-2 virus. 
Infected respiratory particles play a primary role in the 
transmission of SARS-CoV infection thus, effective stra-
tegies to disrupt the lipid envelop of these viruses need to 
be established. Therefore, an approach for pre-procedural 
decontamination of mouth should be implemented in 
a dental setting.13 Oral rinses may offer promising results 
and a prophylactic role as they can exterminate the lipid 
envelope of the virus. Various in-vitro investigations have 
demonstrated the viricidal effect of different mouthwashes 
on enveloped viruses which include ethanol, hydrogen 
peroxide, chlorhexidine (CHX) and Cetylpyridinium- 
chloride. Fortified on the guidelines provided by CDC, 
CHX oral rinses gained widespread recognition to dimin-
ish the spread of COVID-19 virus via aerosols, however, 
literature mentions its poor antiviral properties in contrast 
to its antibacterial property.14,15 While 0.23% formulation 
of povidone-iodine (PVP-I) exceptionally inactivated 
SARS-CoV strains within 15 seconds of exposure,16 

However till to date, a gap in literature and clinical trials 
exists that could determine the antiviral activity of these 
agents on SARS-CoV-2.

PVP-I dissociates into free iodine, which is capable to 
destroy the cell membrane of the virus and alter its meta-
bolic pathway thus causing irreversible damage. These 
virucidal molecules inhibit neuraminidase and hemagglu-
tinin which prevents attachment of the virus receptors 
with cells thus blocking the release of infectious cells17 

hence, making PVP-I an auspicious anti-viral agent.18 

Latterly, two protocols were published for utilization of 
PVP-I amidst COVID-19, the protocol proposed by 
United-kingdom was bisected and categorized instructions 
for three groups of individuals; Conscious COVID 
patients; 9mL of 0.5% formulation, constituting PVP-I 
was prescribed via the oral route, while 0.3mL solution 
in the same concentration was directed via nostrils. 
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The second category comprised instructions for front-line 
medical staff, they were suggested to use these formula-
tions after every 2 to 3 hours. While the third class 
included unconscious patients, 2mL oral application of 
PVP-I formulation was advised.19,20 Pittsburgh in their 
protocol counselled COVID-19 patients, people at risk 
and front-line medical staff to use 0.4% and 0.5% of 
PVP-I solution via nasal route and oral rinse, 
respectively.21 Taking PVP-I toxicity into consideration, 
Frank et al after a literature search indicated that 
a concentration of 2.5% via the oral route is safe and 
can routinely be used as a decontaminating agent. 
However, its use is contraindicated in patients with thyr-
oid problems, patients undergoing radiotherapy and preg-
nant women. A minute amount of PVP-I is strictly 
advised for unconscious patients as there are chances for 
aspiration pneumonia.16

Other valuable ingredients in mouthwashes include 
Citrox, cyclodextrin and hydrogen peroxide. Citrox’s oxi-
dizing ability exposes and damages the viral lipid envelop, 
therefore significantly reducing the viral load14,18 while 
Cyclodextrin has a potential to attract and subsequently 
inactivate the outer shell of virus thus destroying it 
completely.14 Hydrogen peroxide disrupts the lipid mem-
brane of virus by its oxygen-free radicles.18,22

Decontaminating role and antiviral properties of var-
ious agents in mouthwashes has gained considerable atten-
tion during the pandemic. Recently a randomized 
controlled trial has been planned at Aga Khan University 
(Pakistan) to determine and compare efficacy of PVP-I, 
hydrogen-peroxide, hypertonic saline and neem extract in 
reducing viral load in COVID-19 patients.23 While another 
clinical trial in France is evaluating antiviral properties of 
the active ingredients in mouthwashes such as cyclodex-
trin and Citrox.24 Fortified on the remarkable effects of PI 
and CPC mouthwashes to reduce SARS CoV-2 levels in 
saliva of COVID-19 patients in a randomized clinical trial 
in Singapore by Seneviratne et al, which is the only 
clinical trial in our knowledge;25 the main emphasis of 
our survey is on the use of PVP-I mouthwashes as its 
available in the market under the commercial name 
Betadine.

The prospect of this study is to assess knowledge, 
attitude, and practice (KAP survey) regarding the use of 
mouthwashes amidst COVID-19 pandemic among dental 
practitioners and emphasize on pre-procedural utilization 
of mouthwashes.

Materials and Methods
A cross-sectional, descriptive analysis was carried out 
during 1st to 15th July 2020 among working dental practi-
tioners across the globe. Anonymity was maintained, the 
purpose of the study was explained to them in detail and 
the questionnaire was filled with their consent. The Ethical 
approval for this survey was obtained from the 
Institutional Review Committee of Islamic International 
Dental College (Ref. no. IIDC/IRC/2020/07/004). The 
questionnaire was formed after scrutinizing literature, per-
tinent to COVID-19, SARS, mouthwashes, and interna-
tional guidelines and was in English language. The layout 
for the survey was designed on Kwiksurveys.com and the 
link was circulated on social media accounts like 
LinkedIn, WhatsApp, Facebook, Twitter, and E-mails to 
reach the target population which included general practi-
tioners and consultants. The questionnaire comprised of 
demographic details in the first section which included 
sex, health sector and designation. The second section 
included knowledge part comprising eight questions, 
responded by the participants with either a yes or no 
answer. The third section ascertained attitude and practice, 
associated with five questions, four were designed on 
a 5-point Likert scale, while the fifth was an open-ended 
question.

A sample size of 747 was estimated using statistics of 
knowledge regarding the recommendation of 0.23% to 7% 
Povidone-Iodine (PVP I) as a pre-procedural rinse to 
reduce viral load ie, 22.6% absolute precision as 3% and 
95% confidence level.26 For the validation of question-
naire, a pilot study of 15 samples was conducted. 
Cronbach’s alpha value was estimated by taking questions 
related to knowledge, attitude and practice together. 
Overall Cronbach’s alpha value was estimated as 70.3%. 
Data were analyzed using SPSS version 23. Frequency and 
percentage were estimated for all categorical variables. 
Fisher exact test was applied to assess the statistical dif-
ference between various oral rinses, prescribed by differ-
ent countries. p≤0.05 was taken as statistically significant.

Results
After inflating the sample size by 10% for non-respondent, 
a total of 822 dental practitioners were approached which 
included undergraduate/post-graduate residents, general 
practitioners and consultants, wherein only 707 partici-
pants responded (86%) and 570 completed the survey 
(80.6%). Most of the participants were from India 
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(19.8%), followed by Pakistan (18.6%), USA (17.4%), 
Saudi Arab (16.3%), United Kingdom (13.3%), Canada 
(7.5%) and Australia (5.6%) respectively. About 1.4% 
participants were from other countries such as Germany, 
Hungary, Nigeria, China, and South Africa. (Figure 1)

Of the 570 participants, 329 (57.7%) were females and 
241 (42.3%) were males. About 205 participants were 
working at the public institute (36%) and 365 participants 
were working at a private institute (64%). One hundred 

and ninety-one participants were specialist/consultant 
(33.5%) and 379 were general dental practi-
tioners (66.5%).

Approximately 88.2% of participants knew that SARS- 
CoV-2 transmission was mainly through respiratory droplets 
and aerosols during a dental procedure, 78.9% knew that 
aerosols produced during dental treatment could reach alveoli 
in the lungs that caused respiratory problems, while 72.5% 
knew that aerosols remained in the air for at least 10 minutes 

Others Saudi Arab Pakistan United
Kingdom

India United
States

Australia Canada

8

93

106

76

113

99

32

43

Figure 1 Country-wise distribution of respondents.
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after the dental procedure and have the capacity to spread to 
a distance of at least 2 feet from the dental chair. Only 32.6% 
of participants recognized that mouthwashes give positive 
outcomes against coronavirus transmission because they 
can kill the virus’ lipid membrane, thereby being successful 
against all mutated COVID-19 strains, and 53.3% partici-
pants were considerate that pre-procedural usage of 
mouthwashes would efficiently minimize the bacterial and 
viral load in dental aerosols. Only 38.9% of the participants 
knew that Povidone-iodine (PVP-I) mouthwashes are more 
efficient in reducing coronaviruses than mouthwashes made 
of chlorhexidine (CHX). Of the 570 participants, 33.9% 
knew that 0.23% of PVP-I had substantial virucidal activity 
against SARS-COV, MERS-CoV, influenza virus and rota-
virus while 31.1% recognized that oral rinses of 
Cetylpyridinium chloride (CPC) remained successful in the 
oral cavity for up to 180–300 minutes (Table 1).

Out of 570 participants, 71% strongly agreed that den-
tal practitioners are exposed to the highest risk of getting 
infected by coronavirus not only due to their close contact 
with infected patients but also due to inhalation of aerosols 
(Figure 2).

About 12% strongly agreed, while 22% agreed that 
coronavirus can be effectively controlled by pre- 
procedural use of mouthwashes in a dental setting whereas 
13% strongly disagreed with the statement and 34% 
responded neutral (Figure 3).

About 12.3% of participants strongly agreed that they 
educate their patient about COVID-19 disease and its 
transmission, whereas 14.6% strongly agreed that they 

use mouthwashes prior to dental procedures amidst 
COVID pandemic (Figure 4).

Most of the dental practitioners recommended chlor-
hexidine (67%), followed by Povidone-Iodine (12%) nor-
mally prior to any dental procedures (Figure 5).

In Saudi Arab, about 69.9% recommend chlorhexidine 
while 10.8% recommend povidone-iodine prior to dental 
procedures. Whereas in Pakistan, 67% of dental practi-
tioners normally recommend chlorhexidine and 12.3% 
recommend povidone-iodine prior to dental procedures. 
In United Kingdom, about 69.7% recommend chlorhexi-
dine while only 15.2% recommend povidone-iodine and 
8.1% recommended hydrogen peroxide prior to dental 
procedures. A statistically significant difference in propor-
tions of recommended mouthwash was observed across 
different countries (p≤0.05) (Table 2).

General dental practitioners had higher awareness 
regarding pre-procedural use of mouthwashes (p=0.031) 
and 0.23% PVP-I efficacy against virus (p=0.001) than 
specialist/consultants. About 77.1% of the general dental 
practitioners agreed that they are exposed to highest risk of 
getting infected by coronavirus not only due to their close 
contact with infected patients but also due to inhalation of 
aerosols and 65% of the general dental practitioners 
strongly agreed with the same statement. Almost 57% of 
the general dental practitioners strongly agreed that they 
educate their parents about COVID-19 disease and its 
transmission whereas 43% of the consultants strongly 
agreed that they educate their parents about COVID-19 
disease and its transmission (p=0.001) see the Table 3.

Table 1 Assessment of Knowledge

S.No. Knowledge Items Yes No

1 Transmission of SARS-CoV-2 is mainly via respiratory droplets and aerosols during a dental procedure.2,27 503 (88.2%) 67 (11.8%)

2 Aerosols produced during the dental treatment can reach alveoli in the lungs causing respiratory problems.28,29 450 (78.9%) 120 (21.1%)

3 Aerosols remain in the air for at least 10 minutes after the dental procedure and have the capacity to 
spread to a distance of at least 2 feet from the dental chair.30

413 (72.5%) 157 (27.5%)

4 Mouthwashes offer promising results against coronavirus transmission, as they have the potential to destroy 

the lipid membrane of the virus, thus effective against all mutated COVID-19 strains18

186 (32.6%) 384 (67.4%)

5 Pre-procedural use of mouthwashes can effectively reduce the bacterial and viral load in dental aerosols19 304 (53.3%) 266 (46.7%)

6 Mouthwashes constituting Povidone-iodine (PVP-I) are more efficient in reducing Coronaviruses than 
Chlorohexidine (CHX) mouthwashes31

222 (38.9%) 348 (61.1%)

7 0.23% PVP-I showed significant virucidal activity against SARS-COV, MERS-CoV, influenza virus and rotavirus31 193 (33.9%) 377 (66.1%)

8 Cetylpyridinium chloride (CPC) oral rinses remain effective in the oral cavity for up to 180 to 300 minutes.32,33 177 (31.1%) 393 (68.9%)
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Discussion
Presently COVID 19 is a debatable subject among health-
care workers and the public. The prospect of the analysis 
was to evaluate awareness level regarding mouthwashes 
among dental practitioners since the future is going to 
witness significant crises and collapse of the healthcare 
system if proper precautionary measures are not adopted. 
A flourishing body of research has been developed 
recently addressing infection control protocols but the 
findings of our analysis were documented on an unprece-
dented scale since the significance of mouthwashes 
remained a neglected area for aerosol reduction during 

COVID crises. The outcomes are valuable to organize 
“infection control” training programs accordingly. 
Secondly, it would also welcome researchers for further 
clinical trials.

A requisite understanding of the disease and its 
transmission is essential to depreciate the spread of 
infection. A creditable response was achieved as 
83.3% of participants correctly identified that respiratory 
droplets and aerosols generated during a procedure are 
the preeminent parameters accountable for the transmis-
sion of SARS-CoV-2, these findings contradict the find-
ings of Quadri et al, in his survey less than 50% of 

Strongly disagree, 17, 3%
Disagree, 2, 0%

Neutral, 49, 9%

Agree, 96, 17%

Strongly agree, 406, 
71%

Figure 2 Dental practitioners are at the highest risk of getting coronavirus (attitude assessment).
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healthcare workers in Saudi-Arab correctly identified 
that COVID-19 is an airborne disease.11 In our survey 
71.2% clinicians believed with certitude that the aero-
sols linger for 10 minutes, following a dental procedure. 
71.2% of practitioners were acquainted with the fact that 
respiratory problems initiate once the causative factors 
(aerosols) reach the lungs. The findings of our study 
were in accordance with a previous KAP analysis by 
Ahmed et al, who documented 97% awareness level 
among dental practitioners regarding the mode of 

SARS-CoV-2 transmission.34 To construct a paradigm 
for infection control protocols, such information holds 
immense importance in a dental setting over the course 
of a pandemic. Protocols emphasizing on aerosol gen-
eration and reduction should be implemented.

The level of awareness regarding the potential 
decontaminating role of mouthwashes (by disrupting 
the membrane of the virus) is alarming as only 31.5% 
participants endorsed with the statement while 52.3% 
respondents acknowledged the viricidal activity of 

Strongly disagree
13%

Disagree
19%

Neutral
34%

Agree
22%

Strongly agree
12%

Figure 3 Coronavirus can successfully be controlled by pre-procedural use of mouth-washes (attitude assessment).

Risk Management and Healthcare Policy 2021:14                                                                        submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
611

Dovepress                                                                                                                                                            Imran et al

http://www.dovepress.com
http://www.dovepress.com


mouthwashes. A global survey by Tariq et al reported 
that 27.1% dental practitioners accord with the fact that 
mouthwashes could reduce the risk of COVID-19 
infection,35 however, majority of healthcare workers 
reported for using mouthwashes prior to dental services 
in a study by Mouhat et al.36 The key challenge to 
control COVID-19 infection is to reduce the number of 
virus particles in the oral cavity since infected respira-
tory particles play a primary role in the transmission of 
SARS-CoV-2 infection, effective strategies to disrupt 
the lipid envelop of these viruses need to be established. 
Oral rinses exhibit a prophylactic role in decontamina-
tion of mouth and subsequently destroying the 
membrane.37 Established on previous literature, 
a strong interrelationship has been developed between 
the diminished risk of respiratory infections, viral in 
aetiology and good oral hygiene. Systemic reviews 

concluded a significant improvement in ICU patients 
suffering from ventilator linked pneumonia when their 
oral health was improved. Oral cavity and lungs harbour 
numerous pathogenic bacterial species which are 
acknowledged for their role in carrying homeostasis 
and conserving tissues. There is constant immigration 
of these microbes between the lungs and oral cavity. An 
infection drastically disturbs the equilibrium, allowing 
overgrowth of these microbes hence injuring the lungs 
as inhalation of aerosols and splatters pollutes the 
epithelium of lower airways. Pneumonia and sepsis 
may develop when respiratory tract aspirates, biofilm 
bacteria from the oral cavity. Complications of systemic 
diseases such as autoimmune or cardiovascular diseases 
aggravate when the bacteria and viral load in the mouth 
are high thus emphasizing on the need to reduce viral 
load in the mouth.38

Do you educate your pa�ent about COVID-19
disease and its transmission?

Do you use mouthwashes prior to dental 
procedures amidst COVID pandemic?

43

14

107

20

140

84

210

369

70
83

Strongly disagree Disagree Neutral Agree Strongly agree

Figure 4 Practices of dental practitioners (practice assessment).
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Subsequently, another confounding finding of our 
study for evaluating the level of awareness about the 
different mouthwashes revealed that only 38.3% respon-
dents accord with the fact that PVP-I has supercilious 
antiviral properties in contrast to CHX mouthwashes 
while only 31.1% dental practitioners were cognizant 
of the viricidal activity of PVP-I against antecedent 
viral pandemics, for instance, SARS-CoV, MERS-CoV, 
influenza and rotavirus. Whereas, for CPC oral rinses, 
only 27.2% of participants were aware of its effective-
ness. Numerous experiments on oral rinses were con-
ducted and it was concluded that pre-procedural 

utilization of rinses consisting of chlorohexidine and 
cetyl pyridinium chloride substantially reduced bacterial 
count in aerosols thus reduced any potential risks of 
cross-infection. Clinicians have a wide assortment of 
mouthwashes with different active ingredients such as 
chlorhexidine, povidone-iodine, hydrogen peroxide and 
cetyl-pyridinium chloride, each owing divergent virici-
dal and anti-bacterial activity, however, there is a dearth 
of knowledge in the literature regarding the awareness 
for the use of mouthwashes.37 In a recent literature 
search by Mosavi et al, it was concluded that CHX 
oral rinses are the finest antibacterial agents used world- 

381, 67%

69, 12%

22, 4%

57, 10%

41, 7%

Chlorhexidine Povidone-Iodine Cetylypyridinium-chloride Hydrogen peroxide None

Figure 5 Normally recommended mouthwash prior to dental procedure (practice assessment).
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wide.39 However, in terms of antiviral properties, PVP-I 
can progress in being a potential gold standard in future 
especially to eradicate COVID-19 virus.40,41 On 
April 2020, the American Dental Association (ADA) 
and the Centers for Disease Control and Prevention 
(CDC) proposed pre-procedural utilization of 1.5% 
hydrogen peroxide and 0.2% povidone-iodine 
mouthwashes. Inactivation of SARS-CoV within 15 sec-
onds of contact with 0.23% PVP-1 solutions are note-
worthy in-vitro findings available in the literature.3

Harrel and Molinari documented three protective 
coatings to avoid the spread of these airborne virus 
particles since neither any sole chemical agent nor any 
specific procedure is available. Therefore, the quest for 
protective barriers has been intensified that could elim-
inate the novel coronavirus. The three protective coat-
ings incorporate the use of personal protective 
equipment (PPE) followed by oral mouthwashes and 
the use of high-speed suction. PPE along with high- 
speed suction gained notable recognition while the use 
of oral rinses was regrettably neglected.3 Therefore, the 
framework of the second part of the questionnaire was 
designed to determine the attitude and practices for the 
use of mouthwashes amidst COVID-19 pandemic. 
Majority of practitioners used (CHX) mouthwashes 
prior to dental procedures. These results were different 
with the findings of Ahmed et al,34 and Lodhi et al,42 

who reported that a majority of dental practitioners are 
ignoring the use of oral mouthwashes in their dental 
practice. However, the use of (CHX) mouthwashes in- 
spite of their low virucidal activity, necessitates prompt 
attention by public health authorities to emphasize clin-
icians and the general population for the benefits of pre- 

procedural use of PVP-I, CPC or hydrogen peroxide 
mouthwashes during the course of this pandemic.

In the event of a pandemic, ascertaining strategies to 
prevent or reduce infection serves well in public interest in 
contrast to identifying the disease and evaluating its 
response.43 Individuals can better defend themselves and 
would seek immediate medical care in case of emergencies 
if their level of awareness is raised regarding the disease.44 

An appalling practitioner’s attitude was revealed in our 
study since only 14.9% strongly agreed about educating 
their patient about COVID-19 disease and its transmission. 
An investigation on the MERS outbreak unveiled that lack 
of knowledge was one of the aggravating factors for the 
disease spread.45 An overwhelming response to the utili-
zation of chlorohexidine was exhibited. Presently there are 
no clinical trials on the effectiveness of PVP-I against 
SARS-CoV-2 virus, this might be a possible explanation 
of this response.

Data collection for this KAP analysis was done over 
a short period as the authors intend to raise awareness 
among practitioners and hope for immediate attention by 
researchers so that future clinical studies could be con-
ducted that would serve well in the interest of the 
community. Secondly, data could not be generalized 
since few countries (Europe) responded while others 
gave limited responses due to language barriers and 
limitation of resources resulting in small sample size. 
Since most responses collected were from Pakistan and 
Saudi Arabia, the findings of our study cannot be glo-
balized. For future research, clinical trials and descrip-
tive studies emphasizing on the anti-viral properties of 
different active ingredients in the mouthwashes such as 
Citrox®, Cyclodextrin and essential oils are highly 

Table 2 Country-Wise Comparison of Normally Recommended Mouthwash Prior to Dental Procedures (* Significant at p-value 
≤0.05)

Country Which Mouthwash Do You Normally Recommend Prior To Any Dental Procedures? p-value

Chlorhexidine Povidone-Iodine Cetylpyridinium-Chloride Hydrogen Peroxide None

Saudi Arab 65 (69.9%) 10 (10.8%) 7 (7.5%) 7 (7.5%) 4 (4.3%) 0.001*
Pakistan 71 (67%) 13 (12.3%) 1 (0.9%) 12 (11.3%) 9 (8.5%)

United Kingdom 40 (52.6%) 5 (6.6%) 2 (2.6%) 13 (17.1%) 16 (21.1%)

India 85 (75.2%) 6 (5.3%) 4 (3.5%) 16 (14.2%) 2 (1.8%)
United States 69 (69.7%) 15 (15.2%) 1 (1%) 8 (8.1%) 6 (6.1%)

Australia 21 (65.6%) 7 (21.9%) 2 (6.3%) 0 2 (6.3%)

Canada 24,955.8%) 12 (27.9%) 5 (11.6%) 0 2 (4.7%)
Other 6 (75%) 1 (12.5%) 0 1 (12.5%) 0
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Table 3 Comparison Between the Level of Qualification of the Dental Healthcare Workers and Their Knowledge Attitude and 
Practices (*Significant at p-value ≤0.05)

S.No. Designation p-value

Knowledge Items General Dental 
Practitioners

Specialist/ 
Consultant

1 Transmission of SARS-CoV-2 is mainly via respiratory droplets and aerosols during 

a dental procedure

330 (65.6) 173 (34.4) 0.22

2 Aerosols produced during the dental treatment can reach alveoli in the lungs causing 

respiratory problems

294 (65.3) 156 (34.7) 0.275

3 Aerosols remain in the air for at least 10 minutes after the dental procedure and have 

the capacity to spread to a distance of at least 2 feet from the dental chair

276 (66.8) 137 (33.2) 0.782

4 Mouthwashes offer promising results against coronavirus transmission, as they have the 

potential to destroy the lipid membrane of the virus, thus effective against all mutated 

COVID-19 strains

115 (61.8) 71 (38.2) 0.101

5 Pre-procedural use of mouthwashes can effectively reduce the bacterial and viral load in 

dental aerosols

190 (62.5) 114 (37.5) 0.031*

6 Mouthwashes constituting Povidone-iodine (PVP-I) are more efficient in reducing 

Coronaviruses than Chlorohexidine (CHX) mouthwashes

145 (65.3) 77 (34.7) 0.635

7 0.23% PVP-I showed significant virucidal activity against SARS-COV, MERS-CoV, 

influenza virus and rotavirus

106 (54.9) 87 (45.1) 0.001*

8 Cetylpyridinium chloride (CPC) oral rinses remain effective in the oral cavity for up to 

180 to 300 minutes

124 (70.1) 53 (29.9) 0.266

Attitude items

1 Dental practitioners are exposed to highest risk of getting infected by corona-virus not 

only due to their close contact with infected patients but also due to inhalation of 
aerosols

Strongly disagree 12 (70.6) 5 (29.4) 0.049*
Disagree 2 (100) 0
Neutral 27 (55.1) 22 (44.9)

Agree 74 (77.1) 22 (22.9)

Strongly agree 264 (65) 142 (35)

2 Novel coronavirus can successfully be controlled by pre-procedural use of mouth- 

washes in a dental setting
Strongly disagree 50 (67.6) 24 (32.4) 0.111
Disagree 81 (74.3) 28 (25.7)
Neutral 128 (66) 66 (34)

Agree 83 (66.4) 42 (33.6)

Strongly agree 37 (54.4) 31 (45.6)

Practice items

1 Do you educate your patient about COVID-19 disease and its transmission?

Strongly disagree 38 (88.4) 5 (11.6) 0.001*
Disagree 81 (75.7) 26 (24.3)

Neutral 105 (75) 35 (25)

Agree 115 (54.8) 95 (45.2)
Strongly agree 40 (57.1) 30 (42.9)

(Continued)
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recommended since they demonstrate a reduction in 
salivary viral load.14

Conclusions
An intricate and perplexing situation has been created world- 
wide and various effective treatment strategies are proposed 
to reduce viral load while a perceptible ignorant attitude of 
clinicians is observed for the pre-procedural utilization of 
mouth-rinses. Mouthwashes especially PVP-I is a potential 
anti-viral agent which can significantly reduce viral load in 
saliva and subsequently in aerosols thus limiting the spread 
COVID-19 infection. However, there is a dearth of litera-
ture, consequentially lack of knowledge among dental prac-
titioners regarding the significance of using oral 
mouthwashes. Therefore, there is an immense need for 
further clinical trials with an aspiration to achieve 
a translational step towards clinical practice.
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