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ABSTRACT 

Background: The SARS COV-2 virus outbreak led to a pandemic last year 

wreaking havoc all over the world. With the next wave waiting to strike 

India, a steep increase in the incidence of Covid – 19 associated 

Mucormycosis cases in recent times amongst the Indian population showing 

a mortality rate of 30-70% has been noted. Most patients show signs and 

symptoms pertaining to the oral cavity and peri-oral structures. Therefore, the 

need for the dental fraternity to be aware about its clinical presentation and 

pathophysiology plays a crucial role in early diagnosis of Mucorales 

infection. 

Material and Methods: A cross sectional study was conducted amongst 

dental practitioners across India. 703 responders responded to a questionnaire 

that consisted of 15 questions, which were divided into subheadings of 

Knowledge, Attitude and Practices having 5 questions each.  

Results: On statistical analysis of question-wise data received, out of a total 

of 15 questions, majority of the questions showed highly statistical 

significance between BDS and MDS responders.The questionnaire was 

divided into three categories Knowledge, Attitude and Practices. The number 

of responses were evaluated by a scoring system for each respondent and 

compared for knowledge attitude and practices. The number of years into 

practice and qualification were compared. Knowledge Attitude and a sum of 

Knowledge, attitude and practices amongst BDS and MDS respondents 

showed statistical significance (p>0.05) and with increase in number of years 

into dental practice there was no statistical difference seen amongst the sub 

groups. 

Conclusion: The need for prompt, accurate and effective treatment in 

today‘s trying times cannot be overlooked. This study primarily focuses on 

critical and timely management of the deadly disease. However, knowledge 

about current consensus, pathophysiology, occurrence and incidence can 

further help the medical fraternity through the challenging times of this 

epidemic and pandemic. 

KEYWORDS: covid-19 associated mucormycosis, mucormycosis, 

mucormycosis questionnaire. 
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INTRODUCTION 

             With the rise in Covid -19 claiming more than a 

million lives worldwide,
1
 India faces yet another disastrously 

emergent condition waiting to storm into the current 

situation. India, after being deemed the World‘s capital of 

Diabetes,
2 

continues to remain on the horns of dilemma in 

battling the paramount issues related to it, moreover the 

arrival of covid-19 and administration of corticosteroids only 

made this a perfect recipe for another cataclysmic outcome.
3
  

              Mucormycotina or Mucormycosis is a potentially 

infectious saprophytic fungal infection, resulting in a fatal 

triad of angioinvasion, mycotic thrombosis and ischemic 

necrosis of the tissues which could also be vision- 

threatening.
4
 Incidence of mucormycosis varies from 0.005 

to 1.7 per million population and the global case fatality rate 

is as high as 46%.
4
 It shows six different clinical forms 

namely: rhinocerebral, pulmonary, disseminated, 

gastrointestinal, cutaneous, and other rare forms.
5
 

                Information and awareness regarding CAM has 

been provided to the population via various channels like 

social media, tele information and the internet. However, the 

assessment of knowledge and awareness amongst Indian 

dental practitioners is still of great importance. With the 

steep increase in number of reported cases all over India the 

need for the dental fraternity to be aware about the clinical 

presentation and pathophysiology, plays a crucial role in 

early diagnosis and prompt treatment of CAM. Hence, the 

objective of this study was to assess the knowledge, 

awareness and practices in the diagnosis and management of 

CAM amongst dental practitioners in India. This 

questionnaire was prepared on the basis of the current CDC 

guidelines published for diagnosis and management of 

Mucormycosis.
6
  

 

MATERIAL AND METHODS 

              This survey was conducted at a teaching institute in 

Navi Mumbai, Maharashtra. The survey was circulated 

through online platforms and was sent to 1500 potential 

responders which included dental practitioners all over India 

having a BDS or MDS degree of all specialities. The period 

of survey was from 24
th

 May to 1
st
 June, 2021, and a total of 

703 responders, consented and completed the survey. The 

questionnaire consisted of socio demographic questions, 

qualification, number of years into dental practice and 15 

questions based on the current guidelines published by CDC. 

The questionnaire included questions that highlighted the 

possible aetiology, pathophysiology, methods of diagnosis 

and protocol for management of CAM. The institutional 

Ethics Committee (IEC) reviewed and approved the study 

related documents (148/IRB/YMTDC2021). A convenient 

sampling method was used for the collection of the data and 

was presented in the form of percentages. The sub groups 

were classified on the basis of gender, age, profession, state 

of India and number of years into dental practice. The 

collected data was analysed with IBM SPSS Statistics for 

Windows, version 23.0.(Armonk, NY: IBM Corp). To find 

the significant difference between the bivariate samples in 

Independent groups (BDS & MDS) the Mann-Whitney U 

test was used. The multivariate analysis (< 5 yrs, 5-10 

yrs,10-15 yrs & > 15 yrs ) was done by, the Kruskal Walli's 

test followed by the Mann-Whitney. The significance in 

categorical data was found by using Pearson Chi-Square test. 

In the above statistical tool the probability value at p < 0.01 

was considered  Highly Significant and 0.01 ≤ p ≤ 0.050 was 

considered as significant level. 

 

RESULTS 

                 A total of 703 dental practitioners from across 

India responded to the survey. A majority of the responders 

were from the age group of 20-30 years (n=397)(Fig.1). 

Approximately 59.6% (n = 419) (Fig.2) of the responders 

were females, 59.3% dental practitioners were MDS (n = 

417) (Fig. 3). Majority of the responders were from the state 

of Maharashtra. To describe about the data; descriptive 

statistics, frequency analysis, percentage analysis was done. 

Qualification in terms of BDS and MDS was evaluated for 

each question and amongst a total of 703 responses, 59.3% 

(417) were MDS and 40.7% (286) were BDS. On statistical 

analysis of question-wise data received, out of a total of 15 

questions, majority of the questions showed highly statistical 
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Table I. Question-wise statistical analysis for BDS vs MDS – Question no. 2 

 

 

 

Table II. Question-wise statistical analysis for BDS vs MDS – Question no. 3 

 

 

 

Table III. Question-wise statistical analysis for BDS vs MDS – Question no. 4 
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Table IV. Question-wise statistical analysis for BDS vs MDS – Question no. 5 

 

 

Table V. Question-wise statistical analysis for BDS vs MDS – Question no. 7 

 

 

Table VI. Question-wise statistical analysis for BDS vs MDS – Question no. 8 

 

 

 

118 



JIDAM ―An Official Journal of IDA - Madras Branch‖ ©2021. Available online 

 

 

ISSN No: 2582-0559 

Janhavi et al: Knowledge, Practices of covid-19 associated mucormycosis amongst dental practitioners in India 

 

 
 

   
 
 

Volume No: 9,   Issue No: 4 

 

Table VII. Question-wise statistical analysis for BDS vs MDS – Question no. 9 

 

 

Table VIII. Question-wise statistical analysis for BDS vs MDS – Question no. 10 

 

 

Table IX. Question-wise statistical analysis for BDS vs MDS – Question no. 13 
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Table X. Question-wise statistical analysis for BDS vs MDS – Question no. 14 

 

Table XI. Question-wise statistical analysis for BDS vs MDS – Question no. 15 

 

Table XII. Question-wise statistical analysis for BDS vs MDS – Question no. 11 

 

 

Table XIII. Question-wise analysis for Years of Practice – Question no. 1 
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Table XIV. Question-wise analysis for Years of Practice – Question no. 7 

 

 

Table XV. Question-wise analysis for Years of Practice – Question no. 11 

 

 

Table XVI. Question-wise analysis for Years of Practice – Question no. 15 

 

 

Table XVII. Question-wise analysis for Years of Practice – Question no. 3 
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Table XVIII . Question-wise analysis for Years of Practice – Question no. 4 

 

 

Table XIX . Question-wise analysis for Years of Practice – Question no. 6 

 

 

 

Table XX . Question-wise analysis for Years of Practice – Question no. 10 
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Table XXI . Question-wise analysis for Years of Practice – Question no. 14 

 

 

Table XXII. Statistical analysis for K,A,P And K+A+P for BDS vs MDS. 

 

Table XXIII. Statistical analysis for K,A,P And K+A+P for Years of practice.
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Fig 1. Age Distribution. 

 

Fig  2. Gender Distribution. 

 

 

Fig  3. Distribution according to Qualification. 

 

 

Fig 4. Responses to Question 2 

 

 

 

Fig. 5 Responses to Question 9 

 

 

 

 

 

Fig. 6 Responses to Question 11 
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significance between BDS and MDS responders i.e 11 of 15 

questions  (Tables I-XI), whereas statistical significance was 

seen in only one question (TableXII) among BDS and MDS 

participants.  

               Out of a total of 703 responses, 57.2 % responses 

were from dental practitioners practicing for less than 5 

years, 17.5% were practicing since 6-10 years, 11.7% from 

11-15 years, and 13.7% were practicing since 16 years or 

above. On statistical analysis of question-wise data received, 

out of 15 questions, 4 questions showed a highly statistical 

significance (Tables XIII-XVI) and 5 questions showed 

statistical significance(Tables XVII-XXI). 

                The questionnaire was divided into three 

categories Knowledge(K), Attitude(A) and Practices(P). The 

number of responses were evaluated by a scoring system for 

each respondent and compared for K, A and P. The number 

of years into practice and qualification were compared. 

When the sum of K, A and P was taken individually and a 

sum of all the categories was combined, there was a highly 

statistical significance obtained under all the four categories, 

when BDS and MDS responses were compared (Table 

XXII). When intra group comparison was done for K, A and 

P, according to the number of years into practice, there was 

highly statistical significance seen in K, A, P and a 

cumulative sum of KAP(K+A+P), between >5 years and 11-

15 years. An increase in the number of years into dental 

practice i.e. 11-15 years and 16 years & above, showed no 

statistical significance (Table XXIII). Hence, Knowledge, 

Attitude and Practices about CAM showed no significant 

difference with advancing age and number of years into 

dental practice. 

DISCUSSION 

               As India is reeling under the impact of the next 

wave of the Covid-19 pandemic, CAM has now become a 

cause of worry for people across the country. As reported by 

BBC world, 29 states of India had declared the disease an 

epidemic. An average of 9,000 -12,000 cases have been 

reported and increasing over 2021 and 2022 with Gujarat and 

Maharashtra having more than 50% of reported cases.
7,8 

The 

list of states that had declared Mucormycosis a notified 

disease under the Epidemic Diseases Act, 1897 included 

Telangana, Odisha, Rajasthan, Karnataka, Tamil Nadu, 

Uttarakhand Bihar, Madhya Pradesh, Gujarat,  Maharashtra,  

Andhra Pradesh.
9
 The Task Force Unit formed by each state 

published technical guidelines on diagnosis and treatment of 

CAM. Covid-19 Virus Outbreak Control And Prevention 

State Cell, Health & Family Welfare Department, 

Government Of Kerala stated that India contributes to 40% 

of the global burden of Mucormycosis with an estimated 

prevalence of 140 cases per million population.
10 

        The outbreak of COVID 19 continues across India and 

Globally. With the rising number of cases in China and 

South Korea, fear of the 4th COVID wave hitting India 

looms. As per reports by India TV, situations in both China 

and Japan are getting worse. Keeping in mind the previous 

patterns of the COVID wave, experts in India believe that the 

coming 40 days can be extremely serious for the country. 
11

 

             The results of the study showed that majority of 

responders were able to differentiate between CAM and 

CAPA. (Fig.4) Covid 19 Associated Aspergillosis is also a 

fungal infection; but the causative agent is from the Order 

Eurotiales. Invasive pulmonary aspergillosis (IPA), chronic 

pulmonary aspergillosis (CPA), allergic bronchopulmonary 

aspergillosis (ABPA), chronic rhinosinusitis, fungal asthma, 

and Aspergillus bronchitis are all caused by Aspergillus 

fumigatus, which is ubiquitous in the environment and 

causes a wide range of infections in humans.
12

 Although, 

testing the level of this differentiation amongst responders 

are beyond the limits of this study and warrant further 

investigation as CAPA has the potential of following the 

same footsteps as CAM.  

                 MDS responders showed greater knowledge of 

CAPA not being related to CAM except for sharing Covid 

19 as a link for immunocompromised state. Amphotericin B 

has been widely used since decades to deal with serious 

fungal infections. Nephrotoxicity has been a key factor in 

limiting the use of this potent antifungal since the dawn of its 

clinical use. Permanent structural nephrotoxic alterations 

might be caused by reduced renal blood flow and recurrent 

ischemia.
13

 Majority of the responders, irrespective of their 
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qualification or years in clinical practice, were aware about 

this potential complication.(Fig.5) 

                Low Molecular Weight Heparin therapy was 

employed in the treatment of COVID-19 patients to prevent 

microthrombus formation and reduce the risk of organ 

damage.
14

 In the current literature there is no evidence of 

application of LMWH in prevention of thrombosis in 

patients suffering from Mucormycosis infection. However, 

amongst our study participants, 32.1% responders were of 

the opinion that there may be some role of LMWH in 

prevention of thrombosis in CAM, 29.2% responders had no 

idea about the use of LMWH in CAM, 26.5 % responders 

thought there is a positive role and only 12.2% responders 

said there is no role of LMWH in prevention of 

microthrombus formation in CAM. The knowledge about 

pathophysiology of Mucormycosis infection was better in 

MDS responders (85.7%) compared to BDS responders 

(74.1%). (Fig 6)Maximum correct responses were from 

responders with 5-10 years of clinical practice. The nearly 

universal occurrence of severe angioinvasion with resulting 

arterial thrombosis and tissue necrosis is a characteristic of 

Mucormycosis infections.
15

 

               In our study we aimed to evaluate the K A P 

amongst dental practitioners across the Indian sub-continent 

and irrespective of qualification and clinical experience the 

responses we received were majorly correct. On statistical 

evaluation, we found that though MDS graduates showed 

marginally better positive response compared to BDS 

graduates, they showed no significant difference with 

increase in years of dental practice. 

             India has been battling the effects of Covid-19 

pandemic like the rest of the world but the epidemic of CAM 

has added a tremendous stress on the already exhausted 

medical healthcare. According to Union Health Minister as 

many as 28,252 cases of Mucormycosis or black fungus have 

been reported from 28 states and Union Territories, with a 

majority of them having been reported in Maharashtra and 

Gujarat as of 7
th

 June 2021.
16 

In such a dreadful situation, the 

dental fraternity can and possibly should play a main role in 

early diagnosis of these patients. The results of our study 

thus, positively reflect the awareness and preparedness 

among Indian Dental practitioners to treat the current and 

upcoming unforeseen situations promptly and efficiently.  

CONCLUSION 

             The rising incidence of Covid 19, has been 

challenging, and as we continue to achieve stability over the 

current situation, the new imminent threat of Mucormycosis 

has shown an increased level of distress amidst the lashing 

fourth wave. With the possibility of a new wave right around 

the corner, the need for vigilance in early diagnosis and 

management of these life threatening conditions is 

indispensible. Keeping in mind the aim of our study, our 

findings suggest that there may be an infinitesimal difference 

amongst BDS and MDS professionals. However, with the 

advancing age and increase in number of years into practice 

we found no significant difference in the Knowledge, 

Attitude and Practices. This study primarily focuses on 

critical and timely management of the deadly disease, 

however, knowledge about current consensus, 

pathophysiology, occurrence and incidence can further help 

the medical fraternity through the challenging times of this 

epidemic and pandemic. 
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