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INTRODUCTION

The novel coronavirus is a highly infectious virus causing res-
piratory problems such as pneumonia. The virus is known to 
have originated from the wet markers in Wuhan, China 1. The 
mode of transmission of the virus is via droplets and aerosols 2. 
Due to this mechanism of transmission of the virus, dentists 
are the most prone to infection. The novel COVID 19 is very 
similar to the SARS CoV and MERS CoV. It is considered a 
zoonotic disease. The main host is considered as a bat 3,4 and 
the intermediate host is considered to be a Pangolin. Once it 
spreads to humans (mainly due to consumption of uncooked 

meat of the respective animal), it marks the interspecies cross 
over. This is followed by a human to human spread of the 
virus. The main source of spread is from symptomatic pa-
tients. It has been found that the spread can also occur for 
asymptomatic patients 5. The incubation period of the virus in 
the body can vary between 5 to 6 days on an average, but ex-
tend up to 14 days thus, facilitating the asymptomatic spread 
of the virus.6,7. The treatment of the virus is complicated in 
patients with pre-existing medical conditions such as diabe-
tes or cardiovascular problems 8,9. Thus adequate awareness 
of the same is important among dentists. It is also important 
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that the dentists are aware of and vaccinated for hepatitis B, 
failing which can make them more prone to infections 10. An-
other reason why the treatment of COVID is difficult is due 
to antibiotic resistance. The three most common mechanisms 
for mutations in viruses include physical mutagens such as 
UV and X rays; the natural behavior of the bases that make 
up the nucleotide such as resonance, and the fallibility of the 
enzymes. Those viruses which have a high degree of accu-
racy during copying of the nucleic acids, the mutation rates 
are lower 11. This occurs due to the unparented consumption 
of antibiotics by patients without consultation with a doctor 
12,13. Apart from antibiotics, another commonly used drug is 
NSAIDs. These chemical drugs can be replaced with natu-
ral sources like cloves, garlic, turmeric, and even bey leaves. 
They are known to have anti-inflammatory properties 14.

It is known that the coronavirus is abundantly present in 
the nasopharyngeal areas and the salivary secretions of the 
infected individual after infection 15,16. The dental profes-
sional may come in contact with infected patients when they 
come for treatment. During dental treatment, the virus can 
be aerosolized and gets dispersed into the air; which eventu-
ally settles down with time and tends to contaminate vari-
ous surfaces like switches, various parts of the dental chair, 
and some of the sterilized instruments. Aerosols are mostly 
produced in dental practices due to the use of various dental 
instruments such as high-speed handpieces, ultrasonic scal-
ers, etc 17,18. It is thus very important to maintain safety pre-
cautions to prevent the spread of infection. It is also advised 
that special care be taken while treating patients with other 
underlying systemic infections such as UTI or nosocomial 
infections 19,20.

Currently, there are no available vaccines for COVID, but 
steps are taken for the development of vaccines against COV-
ID 19. The vaccines are being meticulously developed using 
various bioinformatics tools and in silico analysis 21,22 In fa-
vor of the dental professions, the Indian Dental Association 
(IDA) has provided various guidelines for infection control. 
IDA persuades the dentists to be proactive in implementing 
all the necessary changes and preventing the spread of infec-
tion 23. Awareness among dental professionals about guide-
lines is of utmost importance. The first guideline provided 
by the IDA is to reduce or minimize the chance of exposure. 
Dentists are also warned about treating patients with respira-
tory tract infections. The following few guidelines suggest 
the use of proper PPE, hand hygiene, cough etiquette, proper 
waste disposal practices, etc. Similar guidelines have also 
been given by the American Dental Association (ADA) for 
the dental professions and after a dental procedure 24. 

A recent study25 published stated that countries like Singa-
pore, Taiwan, and Hong Kong which have close links to Chi-
na quickly adhered to measures to control infections. These 
measures include: i) the reduction of self-employed arrival 

of new cases into the community; ii) reduction of any pos-
sible transmission from the already infected to the rest of the 
population; iii) suppress asymptomatic spread through so-
cial distancing and staying at home with heightened hygiene 
measures. In other countries like the UK, the government 
suggested that general dental practitioners (GDP) continue 
to treat asymptomatic patients. Most of the GDPs felt that 
this was very risky. Many refused to treat patients. This was 
out of fear of getting infected. Another problem faced by the 
self-employed dental practitioners is the finance involved 
obtaining enough PPE and disinfectants along with payment 
of dental assistants. The GDPs felt that the rule given by the 
UK government was not logical 26. An article published by a 
Dean of Dentistry- E Emami states that the current situation 
has greatly affected dental students and professionals. Now, 
mostly all the facilities have become online courses. Special 
communication lines have also been developed such as vir-
tual wellness hubs, technological platforms have also been 
created to reduce loneliness and also increase accessibility 
and awareness 27. Another recent article published in China 
suggested that hand hygiene is the most crucial for infection 
control. The author also suggested that only emergency den-
tal cases must be considered for some time. He also stated 
that it would be preferred to postpone dental treatment by at 
least one month after the lockdown is relieved 28. 

Previous literature suggests that the main cause of emergen-
cy dental treatment is due to pulpal periapical diseases, gin-
gival and periodontal diseases, and oral soft tissue infections 
29. Dental services can enable positive attitudes and construc-
tive changes for the benefits of the patient 30. This survey 
is aimed at identifying the future problems that the dental 
professionals in India are likely to face once the pandemic is 
brought under control.

MATERIALS AND METHODS
This study is based on a survey conducted among 205 par-
ticipants comprising dental practitioners in India with dif-
ferent years of experience in the field. The participants were 
asked to complete the survey regarding the present concerns 
and possible future problems they anticipate facing after the 
lockdown is relieved. The sampling method employed is ran-
dom sampling. The questions were formed such that they are 
short, clear, and straightforward. This was done to eliminate 
any sampling bias. The participants allowed to participate in 
this survey included general dental practitioners, specialized 
dental practitioners, postgraduate students, undergraduate 
interns. All the participants included the study work in India.

The participants were excluded if they work abroad but are 
Indian by nationality, students doing preclinical work were 
also excluded from the survey. A self-structured question-
naire consisting of 10 questions were checked for validity by 
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three internal experts [within Saveetha Dental College] and 
three external experts [from outside Saveetha Dental Col-
lege]. The software used for data collection is Google forms. 
Various output variables include the different infection con-
trol methods, frequencies of various procedures performed 
by each dentist. The dependent variables in the survey are 
the geographic location, methods to prevent excess aerosol 
production, and the uses of PPE. Independent variables are 
the age, sex of the participant. The results were collected and 
statistically analyzed using IBM SPSS Statistics 23 to finally 
obtain the results.

RESULTS AND DISCUSSION
All the 205 responses obtained for the survey had individual-
ized and unique responses. The first question following the 
name of the dentist was the number of years of experience in 
the dental field. To this question, out of the total [n=205], 82 
individuals [40%] have about 1 year of experience; 62 indi-
viduals [32.2%] have 2 years of experience; 21 individuals 
[10.2%] have 3 years of experience; 15 individuals [7.3%] 
have 10 years of experience; 10 individuals [4.9%] have 4 
years of experience; 3 individuals [1.5%] have 9 years of ex-
perience; 2 individuals [1%] have 7 years of experience and 
1 individual [0.5%] has 8 years of experience. These results 
suggest that most of the respondents are new to the dental 
field with the majority having 1 year of work experience. 
[Graph 1].

Graph 1: Bar chart representing the percentage distribution 
(%) for the responses to the question “Years of work expe-
rience”. The majority of the respondents reported having <5 
years of experience (87.3%). 12.4% of the respondents have 
5 and more years of dental work experience.

The following question was whether the dentist owns his/her 
clinic. To this, 175 respondents [85.4%] responded “No” and 
30 respondents [14.6%] answered “Yes”. These results are 
supported by a study stating that the reason for many dentists 
not having their clinics in India is due to the financial crisis 
they face, lack of support from the government, and the al-
ready saturated market 31. [Graph 2]. 

Graph 2: Bar graph representing the percentage distribution 
(%) for the responses to the question “ Do you own your own 
clinic”. The majority of the respondents reported that they don’t 
own a clinic (85.4%) [blue]. Only (14.6%) of the respondents 
reported that they own a clinic [green].

The next question was about which state the dentist practic-
es. 119 participants [58%] work in Tamilnadu, 65 respond-
ents [31.7%] were from Karnataka, and 7 participants [3.5%] 
each from Kerala and Maharashtra. [Graph 3].

Graph 3: Bar graph representing the percentage distribution 
(%) for responses to the question “ Your workplace is situated 
in which state of India?”. The majority of the respondents re-
ported that they work in Tamil Nadu (58.1%) [yellow]. 31.7% 
of the respondents reported working from Karnataka [green]. 
Only (3.4%) of the respondents reported that they work in Ker-
ala [brown], Maharashtra [purple], and Andhra Pradesh [blue].
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When asked about the problems currently faced by den-
tists, 189 individuals [92.2%] answered “all of the above”; 
which included aerosol production, infection control, and 
lack of PPE. 9 participants responded “infection control”, 
1 person responded for lack of PPE, and 6 people [2.9%] 
responded for “aerosol production”. Similar articles after 
the SARS CoV outbreak provided guidelines which con-
cluded that the major guidelines are infection control and 
aerosol reduction in a dental setting. Infection control in-
volves following all the guidelines listed by WHO, IDA, 
etc 32,33. [Graph 4]

Graph 4: Bar graph representing the percentage distribution 
(%) for the responses to the question “What are the problems 
you think you are going to face once you resume practice?”. 
The majority of the respondents reported with the answer all 
of the above (92.2%) [green]. 4.3% of the respondents feel 
that infection control is a major problem [brown]. 2.9% of the 
respondents reported that the main problem is aerosol produc-
tion [blue].

The next question in the survey was regarding the difficulty 
in the collection of personal protective equipment [PPE]. 
98 people [47.8%] responded that it is ‘very difficult’ to 
obtain PPE, 95 people [46.3%] responded that it is ‘dif-
ficult’ to obtain PPE, whereas 8 people [3.9%] responded 
that it is ‘easy’ to obtain PPE and 4 people [2%] felt that 
it is ‘very easy’ to obtain PPE. Recent articles suggest that 
according to the government there is no need for any worry 
about the stock of PPE but there must be rational use of 
the available PPE 34. But the results obtained in this survey 
suggest the opposite and contraindicates the government’s 
assurance. This can be as a result of which state the dentist 
practices in. There may be a possibility that few states like 
Maharashtra and Kerala are getting better stocks of PPE 35 
[Graph 5].

Graph 5: Bar graph representing the percentage distribution 
(%) for the responses to the question “How difficult has it been 
to stock up on PPE?”. The majority of the respondents report-
ed that it is very difficult to obtain PPE (47.8%) [brown]. It is 
closely followed by 46.3% of the respondents reporting that it 
is difficult to obtain PPE [blue]. 3.9% of the respondents feel 
that it is easy to obtain PPE [green]. Only 2.0% of the respond-
ents reported that it is very easy to obtain PPE [purple]. 

The next question is about the anticipated changes which 
the dentists will make to cope up with the guidelines for the 
pandemic. With the nature of the question being an open 
one, the answers received were subjective and diverse. Each 
practitioner answered individually. The resulting frequency 
will not be equal to 100%. The most common response was 
increased use of appropriate PPE, effective infection con-
trol protocols, and aerosol production in decreasing order of 
frequencies. Other responses included disinfection after the 
procedure, use of  fumigating agents, only attending to emer-
gency procedures, the use of sterilizing agents, hand sanitiz-
ers, social distancing among patients in the waiting area.

From the previous studies published after the SARS out-
break, it was stated that hospital infection control involved 
proper education of infection management among employ-
ees. It also involved the construction of hospitals in such a 
way that they can deal with emergency cases such as out-
breaks like SARS that allows them to be prepared for such 
public health events 36. Currently, the dental community is 
reflecting on the SARS outbreak and their methods for in-
fection control, so they can reinforce the same for now 37. 
Recent studies have also suggested that the use of an antibac-
terial mouth rinse correctly by the patient before the dental 
procedure can significantly reduce the number of infected 
aerosols produced during the spread. It has been suggested 
that chlorhexidine mouthwashes work well as an antimicro-
bial mouthwash before the dental procedure for adults 38,39. 
Orange peel essential oil has been recommended as an alter-
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native to CHX among pediatric patients. 40. The endodontists 
are also advised to use chlorhexidine as intracanal medica-
ment during procedures 41. Such measures can control and 
reduce the risk of endogenous infection 42. It is known that 
in-office radiography can sometimes stimulate coughing, 
thus, it is advised to avoid as much as possible 43. Patient 
management is also very important. Only the emergency 
cases must be considered as of now. Some trauma guide-
lines have also been published which suggests the priority 
of patients. So, patients with avulsed or fractured teeth must 
be considered as emergency patients and be treated immedi-
ately 44. [Table 1].

Table 1: Table representing the percentage distribu-
tion of the responses to the question “What are   the 
future changes to practice guidelines in workspace to 
prevent spread of  infection”. The responses acquired 
were subjective. Among all the responses, the major-
ity of the respondents reported that the most com-
mon change to be implemented is the increased use 
of PPE (n=72), implementing efficient infection con-
trol protocol (n=70), aerosol reduction (n=49), disin-
fection (n=36), fumigation (n=31), and social distanc-
ing (n=29).

Changes to be made in the future Frequency

Increased use of PPE 72

Aerosol reduction 49

Infection Control Protocol 70

Extensive use of Hand sanitizer 1

Emergency treatment only 3

Social distancing 29

Fogging 14

Disinfection 36

Fumigation 31

Limiting patients 7

Patient testing kits 12

The next question in the survey is regarding the time dura-
tion until which these changes must be maintained to curb 
the spread of infection. 105 respondents [51.2%] felt that 
1 year time period is sufficient; 40 respondents [19.5%] 
felt that 1.5 years time period is sufficient; 29 respondents 
[14.1%] suggested that 6 months is sufficient and 21 re-
spondents [10.2%] felt that 8 months will be enough time. 8 
respondents [3.9%] felt that the changes must be maintained 
until the disease is under control and 2 people [1%] felt that 
permanent change is the solution. According to the opera-
tional guidance for maintaining essential health services dur-

ing an outbreak by WHO 2020, it was stated that the interim 
guidelines and changes must be followed and maintained 
until necessary45 thus, contradicting the results in this survey. 
Even Though the majority feel that a 1- 1.5 years time period 
is enough, it is difficult to predict the patterns of spread of 
the virus and the time it takes to curb the spread of infection. 
Thus, the changes must be maintained until necessary or for 
increased safety, even permanently. [Graph 6]

Graph 6: Bar graph representing the percentage distribution 
(%) for the responses to the question “For how long will the 
changes in your workplace be maintained?”. Majority of the 
respondents reported that the changes must be maintained 
for 1 year 51.3%[green]. 19.5% of the respondents feel that 
the changes ought to be maintained for 1.5 years[blue]. While 
14.1% of the respondents felt that maintaining these changes 
for   6 months is enough time[brown]. 10.2% of the respond-
ents felt that the changes in clinics must be maintained for 
at least 8 months[purple]. A minor percentage of the respond-
ents - 3.9% felt that strict maintenance of the changes must 
be done until the disease is under control[red]. Only 1.0% of 
the respondents reported that it is necessary to maintain the 
changes permanently[yellow].

The next question was about how COVID 19 has affected 
the dental profession. 157 participants [76.6%] feel that it is 
a ‘huge disadvantage’, whereas 44 people [21.5%] felt that 
the situation is manageable and can be restored to normal. 
4 people [2%] felt no evident change or impact. The ADA 
also suggests that there is a significant negative impact on 
dentistry and dental professionals. This affects the pay status 
of the employees, the extra expenditure on good quality PPE 
and N95 masks, and the fear of transmission of the disease 
46. [Graph 7]
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Graph 7: Bar graph representing the percentage distribution 
(%) for the responses to the question “What is your under-
standing of the impact of n-CoV 19 on the dental profession”. 
The majority of the respondents reported that n-CoV is a huge 
disadvantage to dentistry 76.5% [blue]. 21.5% of the respond-
ents feel that n-CoV has had an impact on dentistry, but it can 
be overcome and managed with time [green]. Only 2.0% of the 
respondents reported that n-CoV doesn’t cause any evident 
problems in dentistry [brown].

The last question of the survey was about whether the test-
ing of patients is necessary before dental procedures. 194 
respondents [94.6] agreed that it is necessary for testing. 8 
respondents [3.9%] felt that it is not necessary for testing 
the patients and 3 people; [1.5%] felt that the testing may 
be needed only in some cases and depends on its availabil-
ity [testing kits]. Some dental professionals feel that patient 
testing can jeopardize the dental profession. It is an extra 
expenditure. They feel that just proper PPE and infection 
control protocol is enough before any dental procedure, es-
pecially for asymptomatic patients 47. [Graph 8]

Graph 8: Bar graph representing the percentage distribution 
(%) for the responses to the question “Is covid testing a must 
for every patient undergoing ANY dental treatment? [Scaling to 
surgery]”. The majority of the respondents reported that they 
will test all the patients before any dental (94.6%) [brown]. 
3.9% of the respondents feel that it is not necessary to check 
the patients before dental procedures [green]. Only (1.5%) of 
the respondents reported that they may or may not test the 
patients depending on the availability of the tests [blue].

Graph 9: Bar graph representing the comparison between 
which state the professionals work in and the current problems 
faced by them. X-axis represents the states and Y-axis repre-
sents the various problems. The results suggest that major-
ity of the respondents feel that the problems faced currently 
include aerosol production, lack of PPE, and infection control. 
One of the reasons for its statistical insignificance is because 
most of the respondents of the survey worked in Tamil Nadu.

Association between which state they belong to and the cur-
rent problems was done using Chi-square test (p-value = 
0.955) and is not statistically significant. Hence, the state and 
current problems faced are independent variables. 

Graph 10: Bar graph representing the comparison between 
which state the professionals work in and the difficulty of ob-
taining PPE. X-axis represents the states and Y-axis repre-
sents the difficulty in obtaining PPE. The results suggest that 
most of the responses from Tamil Nadu feel it is “difficult” to 
obtain PPE. But, responses from the other states suggest that 
it is very difficult to obtain PPE. One of the reasons for its sta-
tistical insignificance is because most of the respondents of 
the survey worked in Tamil Nadu.
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Association between which state they belong to and the cur-
rent problems was done using Chi-square test (p-value = 
0.002) and is statistically significant. 

Graph 11: Bar graph representing the comparison between 
which state the professionals work in and the time duration for 
maintaining the changes in their workspace. X-axis represents 
the states and Y-axis represents the time duration. From this 
graph, we can conclude that the majority of practitioners from 
Maharashtra alone felt that the changes must be maintained 
for about 1.5 years, whereas the majority from all other states 
feels that the changes can be maintained for 1 year. One of the 
reasons for its statistical insignificance is because most of the 
respondents of the survey worked in Tamil Nadu. Association 
between which state they belong to and the current problems 
was done using Chi-square test (p-value = 0.417) and is not 
statistically significant.

Graph 12: Bar graph representing the comparison between 
which state the professionals work in and the  impact of the 
pandemic on dentistry. X-axis represents the states and Y-axis 
represents the degree of impact. The results from the graph 
suggest that the majority of the practitioners from all the states 
feel that n-CoV was a huge disadvantage to dentistry. One of 
the reasons for its statistical insignificance is because most of 
the respondents of the survey worked in Tamilnadu.

Association between which state they belong to and the cur-
rent problems was done using Chi-square test (p-value = 
0.290) and is not statistically significant.

Graph 13: Bar graph representing the comparison between 
which state the professionals work in and the necessity for 
testing patients before dental procedures.

X-axis represents the states and Y-axis represents the neces-
sity for testing patients. One of the reasons for its statistical 
insignificance is because most of the respondents of the sur-
vey worked in Tamil Nadu.

Association between which state they belong to and the cur-
rent problems was done using Chi-square test (p-value = 
0.775) and is not statistically significant. 

Graph 14: Bar graph representing the comparison between 
the number of years of experience and clinic ownership. X-axis 
represents the number of years of experience and Y-axis rep-
resents the status of clinic ownership. This graph suggests that 
the increased amount of dental work experience is directly pro-
portional to whether the dentist is more likely to own a clinic.
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Association between the number of years of experience and 
clinic ownership was done using Chi-square test (p-value = 
0.000) and is statistically significant. 

The inference that can be made from this survey is that the 
most important parameter during such infectious outbreaks 
is infection control, aerosol reduction, and the correct use of 
PPE, especially in the dental profession.

One of the limitations of this survey is that the sample size 
could be larger. There can be slight differences in opinion 
among dentists from different states due to the variation in 
infection spread and degree of seriousness.

The main purpose of this survey is that it can be used in the 
future during similar outbreaks. Dental professionals also 
learn the different methods of infection control that other 
countries are following during this tough time of the pan-
demic. This will also spread awareness among dental profes-
sionals which will eventually lead to a safer and protected 
work environment. 

CONCLUSION
COVID-19 is a highly infectious and contagious virus. It af-
fects the respiratory tract and causes pneumonia. It is known 
to be present abundantly in the nasopharynx region which 
is close to the area where dentists perform their procedures. 
Due to their mode of transmission via aerosols, the dentists 
must take all the preventive measures to avoid the spread 
of infection. This puts the dentists at great risk of infection. 
From the results of the survey, it can be concluded that there 
are evident problems and difficulties in the future for den-
tists after the lockdown is relieved. The most important of 
which is infection control, aerosol reduction, and correct use 
of PPE.
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