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Abstract
Introduction: The coronavirus disease is caused by Severe Acute Respiratory Syndrome

Coronavirus 2 (SARS-CoV-2) and declared to be transmitted from human-to-human. This
transmission takes place through multiple means like the aerosols, fomites and droplets. In
dentistry, dental ultrasonic devices and high-speed handpieces, mainly when used with water,
commonly produce the fine aerosols. These aerosol particles can remain suspended in air then
land on adjacent surfaces within the dental office, which includes the personal protection
equipment. Therefore, the aim of the present study was to make a survey on Dental
practitioners concerning the perceived risks of aerosol contamination in COVID-19 times and

their attitude toward modifications of treatment protocols to reduce this risk.
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Objective: The objective of the present study was to make a survey on Dental practitioners
concerning the perceived risks of aerosol contamination in COVID-19 times and their attitude

toward modifications of treatment protocols to reduce this risk.

Materials and Methods: The present cross sectional descriptive study was conducted among
dental practitioners. The survey was conducted on an online forum using google form. The
questionnaire included questions related to fine aerosols and perceived risks of aerosol
contamination in COVID-19 along with sociodemographic factors such as age, gender and
year of study. Descriptive statistics were expressed by means of frequency and percentage.
Chi Square test was used to find the association between the variables. P value less than 0.05
were considered to be statistically significant.

Result: From our survey we can witness about 60% of the participants had increased fear of
perceived risk of COVID 19 among dental practitioners. Considering the categories more at
risk in the dental settings, the majority 50% of respondents thought that the dentists were
undergoing highest risks, while only the 19% of respondents considered patients to be the
ones more at risk; and about 30% of respondents believed risks to be equally divided between
patients and dental professionals.

Conclusion: From the survey we may conclude that the survey demonstrated that COVID-19
had a great impact on dental practitioners; it increased not only fear of aerosol contamination
during dental treatments but also influenced the fear of close contacts

Key words: COVID-19, Fine aerosols, perceived risks, dental practitioners, Innovative
analysis

Introduction
Wuhan, a city in China was the first to report the coronavirus disease in December 2019[1]

(1). The coronavirus disease is also known as the COVID 19. The coronavirus disease is
caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) [2] and
declared to be transmitted from human-to-human. This transmission takes place through
multiple means like the aerosols, fomites and droplets. [3]. Coronavirus infection is a
common onset of infection with fever, cough and fatigue which later triggers severe acute
respiratory illness.[4] Infectious agents that cause this covid disease usually spread from
their natural reservoir to a susceptible host in different pathway systems. Morawska (2006)
has classified the virus transmission which includes the human-human transmission, airborne

transmission, and also by other modes of transmission such as endogenous infection,
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common vehicle, and vector spread. Many viruses that affect the respiratory system of
humans are believed to transmit through multiple routes, of which droplet and aerosol
transmission paths are in supreme positions, but their importance in transmitting the disease
remains unclear [5]. In common, people that are infected with the virus usually spread the
viral particles whenever they indulge in talking, coughing, sneezing or even during breathing.
Such viral particles which spread from a human are usually known to be encapsulated in
globs of mucus, saliva, and water. Covid 19 was declared as a pandemic and highly
contagious disease, 120 days after the first reported case. As of May 05, 2020, worldwide
there have been more than 3.5 million confirmed reported cases and 243,401 deaths by the
coronavirus disease worldwide.

In dentistry, dental ultrasonic devices and high-speed handpieces, mainly when used with
water, commonly produce the fine aerosols. [6][7][8]. The Fine aerosols are a mixture of
moisture droplets, spatters of often blood-contaminated saliva and debris. These aerosol
particles can remain suspended in air then land on adjacent surfaces within the dental office,
which includes the personal protection equipment. The dimensions of these aerosol particles
are very small (generally 5 microns or less in diameter), and these particles are difficult to be
seen on surfaces. It has been illustrated that without using proper protection like the personal
protection equipment Kits, these aerosol particles can directly infect and affect the dentists
and dental assistants nearby. These particles affect the dentists by reaching the eyes, the facial
skin, and mucous membranes of the mouth, as well as respiratory passages up to the depths of
the lungs [6].

There have been experimental studies that have proven that highly dangerous bacteria, like
the Mycobacterium tuberculosis, can also be found in fine aerosol particles generated during
simulated use of high-speed handpieces on patients with active tuberculosis.[6,9]. However,
any infectious particles in fine aerosols are known to contaminate surfaces and personal
protection equipment in the dental offices, thus they require special focusing attention during
decontamination of surfaces and removal of PPEs. [6]. These observations resulted in the
adoption of universal barrier precautions and effective methods of infection control in all
dental offices as routine procedures during the treatment of all patients, to prevent
contamination from both airborne and blood infections.

The recent huge outbreak of coronavirus infection [10][11][12][13][14][15] has generated
profound attention from governments worldwide. Dental practitioners and the public are both

concerned due to the potential transmission of the Covid-19 disease in the dental setup.
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Hence governments of various countries promoted rules and also recommended to suspend
all the routine dental treatments during this crucial pandemic period. Dentists had to organise
necessary and urgent treatment procedures only by implementing appropriate safety measures
to avoid the risk of coronavirus infection.[16]. Measures to reduce or avoid the production of
minute droplets and fine aerosols were highly suggested. In such highly unprecedented times,
different instructions from the various scientific organizations and governments around the
world, and a profound economic downturn due to the full or partial closure of dental offices,
a general anxiety is growing among dentists.[17][18][19].

Besides the negative economic impact on their incomes, when so little is known about
COVID-19 contamination, survival in the air or on surfaces, contagion from asymptomatic
patients, with often limited or contradictory scientific information provided, practitioners are
worried about the patients’ safety as well as their own one.

Our team has extensive knowledge and research experience that has translate into high
quality publications [20-28],[29],[30],[31,32],[33],[34],[35-39]

The aim of the present study was to make a survey on Dental practitioners concerning the
perceived risks of aerosol contamination in COVID-19 times and their attitude toward

modifications of treatment protocols to reduce this risk.

Materials and Methods

A cross-sectional study was conducted across the dental practitioners in Chennai. A
structured questionnaire was created using Google Forms in English and was distributed
using social media appliances like Whatsapp and other appliances such as emails. The
questions were directed towards analysing the perceived risks of aerosol contamination in
COVID-19 times. It took about 5-10 minutes to complete the survey. The total number of
participants were 150 dental practitioners. Participation in this study was voluntary. Non-
probability convenience sampling with minimal sampling bias was done. Independent
variables were demographics such as the age, gender of the participants. Dependent variables
were the participant should be a dental practitioner.

With the help of the survey portal, the results were obtained and tabulated using Microsoft
Excel Spreadsheet. The data was then analyzed using SPSS software by IBM(Version 23), a
statistical software with defined variables. Significance of the study was obtained using chi-

square test and results were interpreted. p<0.05 was set as the level of significance.
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The questions mentioned in the survey are presented in the table below:

Questions

options

Years of experience in dental practice?

less than 5 years
More than 5 years

Do you think COVID-19 has changed your yes
perception of infection risks in a dental office? No
Maybe
Do you think dental treatments may produce for yes
patients more risk of COVID-19 than other social No
behaviors (i.e., going to food markets, restaurants,
and beauty salons, etc.)?
Do you think aerosol contamination has becomea | yes
more relevant risk in COVID’s time ? No
Not sure

In your opinion, which of the following COVID-19
risks is the highest in a dental office?

aerosol direct contamination
Aerosol non-direct contamination
Close distance b/w patients & staff

Are you in favor of slightly modifying the way you | yes
suggest choice between procedures and/or the No
procedure protocols to reduce the COVID-19 risk? | Not sure
Would you prefer patients to have in-office rapid yes
tests for COVID-19 before treatment? No

Maybe
Qualification ug

Pg

Results and Discussion

Among the 150 respondents, 56.7% of the participants were pg graduates and 43.3 % of the
participants were ug graduates; 54.7% of the practitioners had less than 5 years of
experience, and the remaining 45.3% of the practitioners had more than 5 years of
experience.

Overall, 60.7% of dentists consider the dental settings more dangerous for the diffusion of
COVID-19 than other social behaviors (i.e., going to food markets, restaurants, and beauty

salons, etc.) (Figure 1).Considering the categories more at risk in the dental settings, the
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majority 50% of respondents thought that the dentists were undergoing highest risks, while
only the 19% of respondents considered patients be the ones more at risk; and about 30% of
respondents believed risks to be equally divided between patients and dental professionals
(Figure 2).

Fine aerosol producing treatments are perceived as an increased risk by the majority (56%) of
dentists (Figure 3), but there is not a real consensus on which one, between direct aerosol
(28%), non direct aerosol (34.7%), and close contacts (37.3%), is the most dangerous way of
transmission of infection (Figure 4). Most of the dentists (37.3%) favored implementation of
protocols to avoid/reduce in-office COVID-19 infections (Figure 5). Thus almost 62% of our
participants think that COVID-19 has changed their perception of infection risks in a dental
office. (Figure 6)

The correlation between qualification of the dental practitioner and their perceived risks of
aerosol contamination in COVID-19 times shows that PGs show more perceived risk of fine
aerosols (figure 7). The correlation between qualification of the dental practitioner and
aerosol contamination became a more relevant risk in COVID’s time shows that Ugs think
that aerosol contamination has become a more relevant risk in COVID’s time (Figure 8). The
association of qualification of the dental practitioner towards the thoughts on dental
treatments produces patients who are more at risk of COVID-19 than other social behaviors
shows there is not much difference within the groups (Figure 9). The association of years of
experience of the dental practitioner towards dental treatment that may produce more risk for
dental staff or patients or both at a dental office shows that the dental practitioners who have
more than five years of experience strongly believe that dental staff are at high risk at a dental
office (Figure 10).

When relating the overall results to the two subgroups, the main finding is that, in nearly all
answers, there were no significant differences within the groups, meaning that women and
men, as well as practitioners with different experience levels perceived very similarly the
problems related to COVID-19 in dentistry (p > 0.05). The results of our study are in

correlation with the study by Gianluca Gambarini[40] .
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M yes
Eno

Figure I: The pie chart depicting the opinions of dental practitioners who think dental
treatments may produce for patients more risk of COVID-19 than other social behaviors

243



International Journal of Early Childhood Special Education (INT-JECSE)

DOI: 10.9756/INT-JECSE/V1412.024  ISSN: 1308-5581 /ol 14, Issue 02 2022 PP:2080-2090

Il dental staffs
[ patients
Ol both

Figure Il : pie chart depicts the opinions of the dental practitioners who think COVID-19
increased potential risks mainly for dentist and staff or mainly for patients or equally for both

M yes
Eno

O not sure

Figure I1I: the pie chart depicts the opinions of dental practitioners who think aerosol

contamination has become a more relevant risk in COVID’s time
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M yes
EHno

O not sure

Figure IV: the pie chart depicting the opinion of dental practitioners who think it’s better to

slightly modify treatment procedures and protocols in dental office.

W yes
EHno
Cmaybe

Figure V: the pie chart depicts the opinions of dentists on the changed perception of infection
risks in dental offices after COVID 19.
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M yes
no
[ maybe

Figure VI: Pie chart depicting the opinion of dental practitioners about in-office rapid test for
Covid-19

do you
think
COVID 19
has
changed
ypur
perception
of infection
risk in
dental
office?

M yes
no
= maybe

number of participants

qualification

Error Bars: 95% CI

Figure VII: Bar graph depicting the association of qualification of the dental practitioner
towards their perceived risks of aerosol contamination in COVID-19 times. The blue colour
represents dental practitioners who strongly have high perceived risk of aerosol
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contamination in COVID-19. Green colour represents the dental practitioners who do not
have perceived risk of aerosol contamination in COVID-19 and yellow colour represents the
dental practitioners who are not sure of perceived risk of aerosol contamination in COVID-
19. . Post graduates have perceived risk of aerosol contamination in COVID-19. (Chi square

test-p value< 0.05, statistically significant )

do you think
aerosol
contamination
has becoome
a more
relevant risk in
COVIDS time?

Myes
EHno

O not sure

607

407

number of participants

207

qualification

Error Bars: 95% CI

Figure VIII: Bar graph depicting the association of qualification of the dental practitioner
towards aerosol contamination becoming a more relevant risk in COVID’s time. Blue colour
represents the dental practitioners who strongly believe that aerosol contamination has
become more relevant in COVID-19 times. Green colour represents the dental practitioners
who strongly do not believe that aerosol contamination has become more relevant in COVID-
19 times. Yellow colour represents the dental practitioners who have mixed opinion that
aerosol contamination has become more relevant in COVID-19 times. (Chi square test-p

value< 0.05, statistically significant )
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do you think
dental
treatments
may
produce
more risk
than social
behaviours?

M yes
EHno

number of participants

qualification

Error Bars: 95% CI

Figure 1X: Bar graph depicting the association of qualification of the dental practitioner
towards dental treatment that may produce more risk of Covid-19 than other social
behaviours. Blue colour represents the dental practitioners who strongly believe dental
treatment may produce more risk of Covid-19 than other social behaviours. Green colour
represents the dental practitioners who strongly do not believe that dental treatment may
produce more risk of Covid-19 than other social behaviours. (Chi square test-p value< 0.05,

statistically significant )
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Conclusion

Hence, we may conclude that the survey demonstrated that COVID-19 had a great impact on
dental practitioners; it increased not only fear of aerosol contamination during dental
treatments but also influenced the fear of close contacts. This perception may strongly alter
the organization of dental practices in the next months, aiming not only at improving PPE and
decontamination of work environments but also social distancing measures. Moreover, some

minor changes in the treatment organization and execution should be adopted.

Acknowledgement:

We would like to thank all participants who took part in the present study. We also thank
Saveetha dental college and hospitals for their constant support.

Source of funding:
The present project is funded by:

Saveetha Institute of Medical and Technical sciences
Saveetha Dental College and Hospitals

Saveetha University

Kumaran enterprises

Conflict of interest:

The author declares no conflict of interest.

References

1. ChenH, Guo J, Wang C, Luo F, Yu X, Zhang W, et al. Clinical characteristics and
intrauterine vertical transmission potential of COVID-19 infection in nine pregnant
women: a retrospective review of medical records [Internet]. Vol. 395, The Lancet.
2020. p. 809-15. Available from: http://dx.doi.org/10.1016/s0140-6736(20)30360-3

2. Gorbalenya AE, Baker SC, Baric RS, de Groot RJ, Drosten C, Gulyaeva AA, et al.
Severe acute respiratory syndrome-related coronavirus: The species and its viruses — a
statement of the Coronavirus Study Group [Internet]. Available from:
http://dx.doi.org/10.1101/2020.02.07.937862

3. Wang J, Du G. COVID-19 may transmit through aerosol. Ir J Med Sci. 2020
Nov;189(4):1143-4.

4. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. Lancet. 2020 Feb
15;395(10223):497-506.

249


http://paperpile.com/b/Gw4A79/w4Nv
http://paperpile.com/b/Gw4A79/w4Nv
http://paperpile.com/b/Gw4A79/w4Nv
http://paperpile.com/b/Gw4A79/w4Nv
http://paperpile.com/b/Gw4A79/w4Nv
http://paperpile.com/b/Gw4A79/w4Nv
http://paperpile.com/b/Gw4A79/AqP5
http://paperpile.com/b/Gw4A79/AqP5
http://paperpile.com/b/Gw4A79/AqP5
http://paperpile.com/b/Gw4A79/AqP5
http://paperpile.com/b/Gw4A79/AqP5
http://paperpile.com/b/Gw4A79/vFCC
http://paperpile.com/b/Gw4A79/vFCC
http://paperpile.com/b/Gw4A79/SZhb
http://paperpile.com/b/Gw4A79/SZhb
http://paperpile.com/b/Gw4A79/SZhb

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.024  I1SSN: 1308-5581 /ol 14, Issue 02 2022 PP:2080-2090

5. Morawska L. Droplet fate in indoor environments, or can we prevent the spread of
infection? Indoor Air. 2006 Oct;16(5):335-47.

6. Harrel SK, Molinari J. Aerosols and splatter in dentistry: a brief review of the literature
and infection control implications. J Am Dent Assoc. 2004 Apr;135(4):429-37.

7. lbrahim NK, Alwafi HA, Sangoof SO, Turkistani AK, Alattas BM. Cross-infection and
infection control in dentistry: Knowledge, attitude and practice of patients attended
dental clinics in King Abdulaziz University Hospital, Jeddah, Saudi Arabia. J Infect
Public Health. 2017 Jul;10(4):438-45.

8. Zemouri C, de Soet H, Crielaard W, Laheij A. A scoping review on bio-aerosols in
healthcare and the dental environment. PLoS One. 2017 May 22;12(5):e0178007.

9. Belting CM, Haberfelde GC, Juhl LK. SPREAD OF ORGANISMS FROM DENTAL
AIR ROTOR. J Am Dent Assoc. 1964 May;68:648-51.

10. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel Coronavirus from
Patients with Pneumonia in China, 2019. N Engl J Med. 2020 Feb 20;382(8):727-33.

11. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR, et al. The Incubation
Period of Coronavirus Disease 2019 (COVID-19) From Publicly Reported Confirmed
Cases: Estimation and Application. Ann Intern Med. 2020 May 5;172(9):577-82.

12. Backer JA, Klinkenberg D, Wallinga J. Incubation period of 2019 novel coronavirus
(2019-nCoV) infections among travellers from Wuhan, China, 20-28 January 2020.
Euro Surveill [Internet]. 2020 Feb;25(5). Available from:
http://dx.doi.org/10.2807/1560-7917.ES.2020.25.5.2000062

13. LiQ, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early Transmission Dynamics in
Wuhan, China, of Novel Coronavirus-Infected Pneumonia. N Engl J Med. 2020 Mar
26;382(13):1199-207.

14. Meng L, Hua F, Bian Z. Coronavirus Disease 2019 (COVID-19): Emerging and Future
Challenges for Dental and Oral Medicine. J Dent Res. 2020 May;99(5):481-7.

15. Wynants L, Van Calster B, Collins GS, Riley RD, Heinze G, Schuit E, et al. Prediction
models for diagnosis and prognosis of covid-19: systematic review and critical appraisal.
BMJ. 2020 Apr 7;369:m1328.

16. Moodley R, Naidoo S, van Wyk J. The prevalence of occupational health-related
problems in dentistry: A review of the literature. J Occup Health. 2018 Mar
27;60(2):111-25.

17. Ashok N, Rodrigues JC, Azouni K, Darwish S, Abuderman A, Alkaabba AAF, et al.
Knowledge and Apprehension of Dental Patients about MERS-A Questionnaire Survey.
J Clin Diagn Res. 2016 May;10(5):ZC58-62.

18. Petzold MB, Plag J, Strohle A. [Dealing with psychological distress by healthcare
professionals during the COVID-19 pandemia]. Nervenarzt. 2020 May;91(5):417-21.

250


http://paperpile.com/b/Gw4A79/DNN7
http://paperpile.com/b/Gw4A79/DNN7
http://paperpile.com/b/Gw4A79/rIxQ
http://paperpile.com/b/Gw4A79/rIxQ
http://paperpile.com/b/Gw4A79/rIxQ
http://paperpile.com/b/Gw4A79/5hmN
http://paperpile.com/b/Gw4A79/5hmN
http://paperpile.com/b/Gw4A79/5hmN
http://paperpile.com/b/Gw4A79/5hmN
http://paperpile.com/b/Gw4A79/TA2r
http://paperpile.com/b/Gw4A79/TA2r
http://paperpile.com/b/Gw4A79/Qj6A
http://paperpile.com/b/Gw4A79/Qj6A
http://paperpile.com/b/Gw4A79/Qj6A
http://paperpile.com/b/Gw4A79/SH42
http://paperpile.com/b/Gw4A79/SH42
http://paperpile.com/b/Gw4A79/SH42
http://paperpile.com/b/Gw4A79/WKXo
http://paperpile.com/b/Gw4A79/WKXo
http://paperpile.com/b/Gw4A79/WKXo
http://paperpile.com/b/Gw4A79/WKXo
http://paperpile.com/b/Gw4A79/brEU
http://paperpile.com/b/Gw4A79/brEU
http://paperpile.com/b/Gw4A79/brEU
http://paperpile.com/b/Gw4A79/brEU
http://paperpile.com/b/Gw4A79/brEU
http://paperpile.com/b/Gw4A79/brEU
http://paperpile.com/b/Gw4A79/V7Iq
http://paperpile.com/b/Gw4A79/V7Iq
http://paperpile.com/b/Gw4A79/V7Iq
http://paperpile.com/b/Gw4A79/V7Iq
http://paperpile.com/b/Gw4A79/uMzZ
http://paperpile.com/b/Gw4A79/uMzZ
http://paperpile.com/b/Gw4A79/fsph
http://paperpile.com/b/Gw4A79/fsph
http://paperpile.com/b/Gw4A79/fsph
http://paperpile.com/b/Gw4A79/fsph
http://paperpile.com/b/Gw4A79/ak9H
http://paperpile.com/b/Gw4A79/ak9H
http://paperpile.com/b/Gw4A79/ak9H
http://paperpile.com/b/Gw4A79/EJY8
http://paperpile.com/b/Gw4A79/EJY8
http://paperpile.com/b/Gw4A79/EJY8
http://paperpile.com/b/Gw4A79/EJY8
http://paperpile.com/b/Gw4A79/SpgY
http://paperpile.com/b/Gw4A79/SpgY
http://paperpile.com/b/Gw4A79/SpgY

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.024  I1SSN: 1308-5581 /ol 14, Issue 02 2022 PP:2080-2090

19. Khader Y, Al Nsour M, Al-Batayneh OB, Saadeh R, Bashier H, Alfagih M, et al.
Dentists’ Awareness, Perception, and Attitude Regarding COVID-19 and Infection
Control: Cross-Sectional Study Among Jordanian Dentists. JMIR Public Health Surveill.
2020 Apr 9;6(2):e18798.

20. Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of adhesion of Streptococcus
mutans, plaque accumulation on zirconia and stainless steel crowns, and surrounding
gingival inflammation in primary molars: randomized controlled trial. Clin Oral
Investig. 2020 Sep;24(9):3275-80.

21. Samuel SR. Can 5-year-olds sensibly self-report the impact of developmental enamel
defects on their quality of life? Int J Paediatr Dent. 2021 Mar;31(2):285-6.

22. Samuel SR, Kuduruthullah S, Khair AMB, Al Shayeb M, Elkaseh A, Varma SR, et al.
Impact of pain, psychological-distress, SARS-CoV2 fear on adults’ OHRQOL during
COVID-19 pandemic. Saudi J Biol Sci. 2021 Jan;28(1):492-4.

23. Samuel SR, Kuduruthullah S, Khair AMB, Shayeb MA, Elkaseh A, Varma SR. Dental
pain, parental SARS-CoV-2 fear and distress on quality of life of 2 to 6 year-old
children during COVID-19. Int J Paediatr Dent. 2021 May;31(3):436-41.

24. Samuel SR, Acharya S, Rao JC. School Interventions-based Prevention of Early-
Childhood Caries among 3-5-year-old children from very low socioeconomic status:
Two-year randomized trial. J Public Health Dent. 2020 Jan;80(1):51-60.

25. Vikneshan M, Saravanakumar R, Mangaiyarkarasi R, Rajeshkumar S, Samuel SR,
Suganya M, et al. Algal biomass as a source for novel oral nano-antimicrobial agent.
Saudi J Biol Sci. 2020 Dec;27(12):3753-8.

26. Chellapa LR, Rajeshkumar S, Arumugham MI, Samuel SR. Biogenic Nanoselenium
Synthesis and Evaluation of its antimicrobial, Antioxidant Activity and Toxicity.
Bioinspired BiomimNanobiomaterials. 2020 Jul 23;1-6.

27. Samuel SR, Mathew MG, Suresh SG, Varma SR, Elsubeihi ES, Arshad F, et al.
Pediatric dental emergency management and parental treatment preferences during
COVID-19 pandemic as compared to 2019. Saudi J Biol Sci. 2021 Apr;28(4):2591-7.

28. Barma MD, Muthupandiyan I, Samuel SR, Amaechi BT. Inhibition of Streptococcus
mutans, antioxidant property and cytotoxicity of novel nano-zinc oxide varnish. Arch
Oral Biol. 2021 Jun;126:105132.

29. Muthukrishnan L. Nanotechnology for cleaner leather production: a review. Environ
Chem Lett. 2021 Jun 1;19(3):2527-49.

30. Muthukrishnan L. Multidrug resistant tuberculosis - Diagnostic challenges and its
conquering by nanotechnology approach - An overview. Chem Biol Interact. 2021 Mar
1;337:109397.

31. Sekar D, Auxzilia PK. Letter to the Editor: H19 Promotes HCC Bone Metastasis by
Reducing Osteoprotegerin Expression in a PPP1CA/p38MAPK- Dependent Manner and

251


http://paperpile.com/b/Gw4A79/vWbv
http://paperpile.com/b/Gw4A79/vWbv
http://paperpile.com/b/Gw4A79/vWbv
http://paperpile.com/b/Gw4A79/vWbv
http://paperpile.com/b/Gw4A79/DMZqt
http://paperpile.com/b/Gw4A79/DMZqt
http://paperpile.com/b/Gw4A79/DMZqt
http://paperpile.com/b/Gw4A79/DMZqt
http://paperpile.com/b/Gw4A79/DMZqt
http://paperpile.com/b/Gw4A79/XN9ud
http://paperpile.com/b/Gw4A79/XN9ud
http://paperpile.com/b/Gw4A79/937RV
http://paperpile.com/b/Gw4A79/937RV
http://paperpile.com/b/Gw4A79/937RV
http://paperpile.com/b/Gw4A79/937RV
http://paperpile.com/b/Gw4A79/xRq91
http://paperpile.com/b/Gw4A79/xRq91
http://paperpile.com/b/Gw4A79/xRq91
http://paperpile.com/b/Gw4A79/xRq91
http://paperpile.com/b/Gw4A79/93EUu
http://paperpile.com/b/Gw4A79/93EUu
http://paperpile.com/b/Gw4A79/93EUu
http://paperpile.com/b/Gw4A79/BP6SJ
http://paperpile.com/b/Gw4A79/BP6SJ
http://paperpile.com/b/Gw4A79/BP6SJ
http://paperpile.com/b/Gw4A79/Iy0vA
http://paperpile.com/b/Gw4A79/Iy0vA
http://paperpile.com/b/Gw4A79/Iy0vA
http://paperpile.com/b/Gw4A79/2IzIT
http://paperpile.com/b/Gw4A79/2IzIT
http://paperpile.com/b/Gw4A79/2IzIT
http://paperpile.com/b/Gw4A79/90so1
http://paperpile.com/b/Gw4A79/90so1
http://paperpile.com/b/Gw4A79/90so1
http://paperpile.com/b/Gw4A79/90so1
http://paperpile.com/b/Gw4A79/iXkxo
http://paperpile.com/b/Gw4A79/iXkxo
http://paperpile.com/b/Gw4A79/iXkxo
http://paperpile.com/b/Gw4A79/6xhws
http://paperpile.com/b/Gw4A79/6xhws
http://paperpile.com/b/Gw4A79/6xhws
http://paperpile.com/b/Gw4A79/0L5Tj
http://paperpile.com/b/Gw4A79/0L5Tj
http://paperpile.com/b/Gw4A79/0L5Tj

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.024  I1SSN: 1308-5581 /ol 14, Issue 02 2022 PP:2080-2090

Sponging miR- 200b- 3p [Internet]. Hepatology. 2021. Available from:
http://dx.doi.org/10.1002/hep.31719

32. GowhariShabgah A, Amir A, Gardanova ZR, OlegovnaZekiy A, Thangavelu L,
Ebrahimi Nik M, et al. Interleukin-25: New perspective and state-of-the-art in cancer
prognosis and treatment approaches. Cancer Med. 2021 Aug;10(15):5191-202.

33. Kamala K, Sivaperumal P, Paray BA, Al-Sadoon MK. Author response for
“Identification of haloarchaea during fermentation of Sardinella longiceps for being the
starter culture to accelerate fish sauce production” [Internet]. Wiley; 2021. Available
from: https://publons.com/publon/47375106

34. Ezhilarasan D, Lakshmi T, Subha M, Deepak Nallasamy V, Raghunandhakumar S. The
ambiguous role of sirtuins in head and neck squamous cell carcinoma. Oral Dis
[Internet]. 2021 Feb 11; Available from: http://dx.doi.org/10.1111/0di.13798

35. Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation of salivary
metabolomics in oral leukoplakia and oral squamous cell carcinoma. J Oral Pathol Med.
2019 Apr;48(4):299-306.

36. R H, Hannah R, Ramani P, Ramanathan A, Jancy MR, Gheena S, et al. CYP2 C9
polymorphism among patients with oral squamous cell carcinoma and its role in altering
the metabolism of benzo[a]pyrene [Internet]. Vol. 130, Oral Surgery, Oral Medicine,
Oral Pathology and Oral Radiology. 2020. p. 306-12. Available from:
http://dx.doi.org/10.1016/j.0000.2020.06.021

37. JPC, Pradeep CJ, Marimuthu T, Krithika C, Devadoss P, Kumar SM. Prevalence and
measurement of anterior loop of the mandibular canal using CBCT: A cross sectional
study [Internet]. Vol. 20, Clinical Implant Dentistry and Related Research. 2018. p. 531—
4. Available from: http://dx.doi.org/10.1111/cid.12609

38. Wahab PUA, Abdul Wahab PU, Madhulaxmi M, Senthilnathan P, Muthusekhar MR,
VohraY, et al. Scalpel Versus Diathermy in Wound Healing After Mucosal Incisions: A
Split-Mouth Study [Internet]. Vol. 76, Journal of Oral and Maxillofacial Surgery. 2018.
p. 1160-4. Available from: http://dx.doi.org/10.1016/j.joms.2017.12.020

39. Kumar, S. (2022). A quest for sustainium (sustainability Premium): review of
sustainable bonds. Academy of Accounting and Financial Studies Journal, Vol. 26, no.2,
pp. 1-18

40. Mudigonda SK, Murugan S, Velavan K, Thulasiraman S, Krishna Kumar Raja VVB. Non-
suturing microvascular anastomosis in maxillofacial reconstruction- a comparative
study. Journal of Cranio-Maxillofacial Surgery. 2020 Jun 1;48(6):599-606.

41 43Gambarini E. Fine Aerosols and Perceived Risk of COVID-19 among Italian Dental
Practitioners: An Experimental Survey [Internet]. Vol. 21, The Journal of Contemporary
Dental Practice. 2020. p. 599-603. Available from: http://dx.doi.org/10.5005/jp-
journals-10024-2850

42. Sehgal.P, Kumar.B, Sharma.M, Salameh A.A, Kumar.S, Asha.P (2022), Role of 10T In

252


http://dx.doi.org/10.1002/hep.31719
http://paperpile.com/b/Gw4A79/XeuAl
http://paperpile.com/b/Gw4A79/XeuAl
http://paperpile.com/b/Gw4A79/XeuAl
http://paperpile.com/b/Gw4A79/XeuAl
http://paperpile.com/b/Gw4A79/xv1jS
http://paperpile.com/b/Gw4A79/xv1jS
http://paperpile.com/b/Gw4A79/xv1jS
http://paperpile.com/b/Gw4A79/xv1jS
http://paperpile.com/b/Gw4A79/xv1jS
http://paperpile.com/b/Gw4A79/qDC6v
http://paperpile.com/b/Gw4A79/qDC6v
http://paperpile.com/b/Gw4A79/qDC6v
http://paperpile.com/b/Gw4A79/qDC6v
http://paperpile.com/b/Gw4A79/qDC6v
http://paperpile.com/b/Gw4A79/Ry1fT
http://paperpile.com/b/Gw4A79/Ry1fT
http://paperpile.com/b/Gw4A79/Ry1fT
http://paperpile.com/b/Gw4A79/Ry1fT
http://paperpile.com/b/Gw4A79/oU1iC
http://paperpile.com/b/Gw4A79/oU1iC
http://paperpile.com/b/Gw4A79/oU1iC
http://paperpile.com/b/Gw4A79/oU1iC
http://paperpile.com/b/Gw4A79/oU1iC
http://paperpile.com/b/Gw4A79/oU1iC
http://paperpile.com/b/Gw4A79/oU1iC
http://paperpile.com/b/Gw4A79/znvaL
http://paperpile.com/b/Gw4A79/znvaL
http://paperpile.com/b/Gw4A79/znvaL
http://paperpile.com/b/Gw4A79/znvaL
http://paperpile.com/b/Gw4A79/znvaL
http://paperpile.com/b/Gw4A79/znvaL
http://paperpile.com/b/Gw4A79/ybjtC
http://paperpile.com/b/Gw4A79/ybjtC
http://paperpile.com/b/Gw4A79/ybjtC
http://paperpile.com/b/Gw4A79/ybjtC
http://paperpile.com/b/Gw4A79/ybjtC
http://paperpile.com/b/Gw4A79/dgfMF
http://paperpile.com/b/Gw4A79/dgfMF
http://paperpile.com/b/Gw4A79/dgfMF
Gambarini%20E.%20Fine%20Aerosols%20and%20Perceived%20Risk%20of%20COVID-19%20among%20Italian%20Dental%20Practitioners:%20An%20Experimental%20Survey%20%5bInternet%5d.%20Vol.%2021,%20The%20Journal%20of%20Contemporary%20Dental%20Practice.%202020.%20p.%20599�603.%20Available%20from:
Gambarini%20E.%20Fine%20Aerosols%20and%20Perceived%20Risk%20of%20COVID-19%20among%20Italian%20Dental%20Practitioners:%20An%20Experimental%20Survey%20%5bInternet%5d.%20Vol.%2021,%20The%20Journal%20of%20Contemporary%20Dental%20Practice.%202020.%20p.%20599�603.%20Available%20from:
Gambarini%20E.%20Fine%20Aerosols%20and%20Perceived%20Risk%20of%20COVID-19%20among%20Italian%20Dental%20Practitioners:%20An%20Experimental%20Survey%20%5bInternet%5d.%20Vol.%2021,%20The%20Journal%20of%20Contemporary%20Dental%20Practice.%202020.%20p.%20599�603.%20Available%20from:
Gambarini%20E.%20Fine%20Aerosols%20and%20Perceived%20Risk%20of%20COVID-19%20among%20Italian%20Dental%20Practitioners:%20An%20Experimental%20Survey%20%5bInternet%5d.%20Vol.%2021,%20The%20Journal%20of%20Contemporary%20Dental%20Practice.%202020.%20p.%20599�603.%20Available%20from:

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.024  I1SSN: 1308-5581 /ol 14, Issue 02 2022 PP:2080-2090

Transformation Of Marketing: A Quantitative Study Of Opportunities and Challenges,
Webology, Vol. 18, no.3, pp 1-11

43. Nandal, Nisha and Malik, Dr. Ritika and Nandal, Dr. Naveen, Review on India’s Baby
Care Market (June 19, 2020). International Journal of Management, 11 (5), 2020, pp. 838-
845, Available at SSRN: https://ssrn.com/abstract=3631068

44. Kumar, S. (2022). Effective hedging strategy for us treasury bond portfolio using

principal component analysis. Academy of Accounting and Financial Studies Journal,
Vol. 26, no.2, pp. 1-17

253



