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ABSTRACT

Oral cancer is a serious and growing problem in many parts of the globe. Oral and pharyngeal cancer, grouped together, is the 
sixth most common cancer in the world (World Health Organization, 2006). Oral cancer is sometimes preceded by clinically visible 
lesions which are noncancerous to begin with and which have therefore been termed precancerous. Certain microbial species 
have been found to be cancer associated. For instance, Prevotella melaninogenica, Capnocytophaga gingivalis and Streptococcus 
mitis appear to be significantly elevated in tumour tissues compared to normal counterparts from the same patient. The aim 
of the study is to assess the awareness and knowledge about the microbial flora in oral potentially malignant disorder patients 
among dental students. The survey was conducted on an online platform called Google Forms. The survey was answered by 100 
participants belonging to Saveetha Dental College, Chennai. I BDS was the least knowledgeable about the oral microbial flora in 
oral potentially malignant disorders when compared to II BDS, III BDS, IV BDS and interns. Moreover, this association between 
the different study years and their knowledge in PMDs were significant (p<0.05, chi-square test). Within the limits of study the 
awareness about oral microflora in oral potentially malignant disorders among dental students is less. I BDS and II BDS students 
have less awareness when compared to the other groups. III BDS, IV BDS and Interns are aware of the shift in Oral microbial flora 
in patients affected by PMDs.
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INTRODUCTION 

Oral cancer is a serious and growing problem 
in many parts of the globe. Oral and pharyngeal 
cancer, grouped together, is the sixth most 
common cancer in the world [1]. Oral cancer is 
sometimes preceded by clinically visible lesions 
which are noncancerous to begin with and which 
have therefore been termed precancerous. 
The common term oral potentially malignant 
disorders’ (OPMD) has been suggested for oral 
precancers, including both oral precancerous 
lesions (e.g. leukoplakia, erythroplakia, and 
oral proliferative verrucous leukoplakia) 
and oral precancerous conditions (e.g. lichen 
planus and submucous fibrosis) [2,3]. All oral 
mucosal lesions that carry a risk of malignant 

transformation are included under this term [4]. 

It has been well established by researchers that 
virtually all oral cancers are preceded by visible 
clinical changes in the oral mucosa usually in the 
form of white or red patch (two-step process of 
cancer development) [5]. Prevention and early 
detection of such potentially malignant disorders 
have the potential of not only decreasing the 
incidence but also in improving the survival of 
those who develop oral cancer. Lack of public 
awareness about the signs, symptoms and risk 
factors, along with the absence of knowledge 
for early detection by health-care providers are 
believed to be responsible for the diagnostic 
delay in identifying the OPMDs [6-8]. 

Many etiological factors have been put forward 
by various authors, some etiological factors are 
Tobacco, Alcohol – synergistic action along with 
tobacco, Virus infection (HSV,HPV,EBV,HIV) 
, Bacterial infection (Treponema pallidum), 
Fungal infection (Candida), Electro-galvanic 
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restorative metals, Ultraviolet radiation from 
sunlight -associated with lip lesions (actinic 
chelitis), Chronic inflammation or irritation 
from sharp teeth or chronic cheek-bite (tissue 
modifiers rather than true carcinogens), Genetic 
(5% are hereditary), Immunosuppression–organ 
transplant, HIV, Malnutrition – iron (anemia), 
vitamin A, B, C deficiency [2,9].

Certain microbial species have been found to 
be cancer associated. For instance, Prevotella 
melaninogenica, Capnocytophaga gingivalis and 
Streptococcus mitis appear to be significantly 
elevated in tumour tissues compared to normal 
counterparts from the same patient. Besides 
that, the salivary microbiome of oral cancer 
patients formed a distinct cluster separated 
from the normal group in a study using the 
Denaturing Gradient Gel Electrophoresis 
(DGGE) fingerprint technique. It has been 
suggested that this association between oral 
cancer and microbiome can be exploited for the 
development of diagnostic tools since bacteria is 
able to selectively bind to and colonize mucosal 
surfaces similar to a “lock and key” mechanism 
[10,11].

OPMD with subtle abnormalities present 
diagnostic challenges while the potential 
for multifocal cancer development not only 
complicates prognosis but also reduces 
treatment effectiveness. The associated oral 
microbiome was not addressed in previous 
studies which otherwise could uncover OPMD 
associated oral microbes that have the potential 
to be biomarkers for the detection of genetically 
abnormal oral mucosa prior to the early oral 
cancer stage [12-14]. 

No previous studies were presented based on 
the surveys on oral microbial flora in patients 
with potentially malignant disorders. Various 
studies on etiology, diagnosis, treatment and 
management of these conditions were reported 
in literature. The aim of the study is to assess the 
awareness and knowledge about the microbial 
flora in oral potentially malignant disorder 
patients among dental students. Our extensive 
slide collection has enabled us to publish 
numerous articles in the past 3 years [15-22]. 
Based on these inspirations, we have planned 
to study the awareness of oral microbial flora 
in oral potentially malignant disorder patients 
among dental students. 

MATERIALS AND METHODOLOGY

Study setting

The study was conducted with the approval 
of the Institutional Ethics Committee [SDC/
SIHEC/2020/DIASDATA/0619-0320]. The study 
consisted of one reviewer, one assessor and one 
guide.
Study design

The study was designed to include all students 
belonging to the year I BDS, II BDS, III BDS, IV 
BDS and interns.
Sampling technique

The study was based on a non-probability 
consecutive sampling method. To minimize 
sampling bias, all responses were reviewed and 
included.
Data collection and tabulation

The survey was conducted on an online platform 
called Google Forms. To minimize sampling bias 
all data were included. Data was downloaded 
from google forms and imported to Excel, 
Tabulation was done. The values were tabulated 
and analysed.
Statistical analysis

Descriptive statistics were performed using SPSS 
by IBM on the tabulated values. Chi-Square test 
was performed and the p value was determined 
to evaluate the significance of the variables it 
was used to evaluate the association between 
the year of study and the responses obtained for 
various questions. The results were obtained in 
the form of graphs.

RESULTS AND DISCUSSION

The survey was conducted among 100 students 
and the results were collected and analyzed. Of 
100 participants, 20% were I BDS, 20% were II 
BDS, 20% were III BDS, 20% were IV BDS and 
20% were clinical practitioners (Figure 1). 

All the figures in response with the questions 
such as regarding whether they knew the term 
potentially malignant disorders (Figure 2), the 
risk factors in causing potentially malignant 
disorders (Figure 3), knowledge regarding few 
of the potentially malignant disorders (Figure 
4), about the oral microbial flora (Figure 5), 
about how important the oral microbial flora 
is (Figure 6), knowledge regarding some of 
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the normal oral microbial flora (Figure 7), 
knowledge regarding some of the microbial flora 
present in with potentially malignant disorders 
(Figure 8), if there is any difference between 
the normal oral microbial flora and microbial 
flora in precancerous lesions (Figure 9) and 
if oral microbial flora can help in diagnosing 
these precancerous conditions (Figure 10). 
Comparison among the different study years and 
their responses id represented in graph (Figures 
11-14). 

Students belonging to the academic year I BDS, II 
BDS, III BDS, IV BDS and CRRI were included so 

Figure 1: This pie chart represents the distribution of population 
involved in the study, where blue denotes I BDS, red denotes II 
BDS, yellow denotes III BDS, and green denotes IV BDS and purple 
denotes CRRIs (Compulsory Rotary Residential Internship). Each 
category consists of 20% of the population.

Figure 2: This pie chart represents the responses that have been 
received for the question whether they knew the term potentially 
malignant disorders, where blue denotes yes, and red denotes no 
and yellow denotes maybe. This pie chart shows that 78% of the 
total population responded yes, followed by 16% of the population 
responded no and 6% of the population responded maybe.

Figure 3: This pie chart represents the responses for the question 
regarding the etiological factors responsible for potentially 
malignant disorders, where dark blue denotes tobacco, red 
denotes alcohol, yellow denotes diet habits, dark green denotes 
hereditary disorders, purple denotes smoking, light blue denotes 
drugs; pink denotes all of the above and light green denotes none 
of the above. The most common responses were tobacco (36%) 
and all of the above (32%).

Figure 4: This pie chart represents the responses regarding the 
common potentially malignant disorders that they know, where 
dark blue denotes erythroplakia, red denotes nevus, yellow denotes 
oral submucous fibrosis, green denotes oral squamous cell carcinoma, 
purple denotes all of the above, light blue denotes none of the above 
and pink denotes leukoplakia. The most common responses were all 
of the above and leukoplakia (24%). The next highest response was 
oral submucous fibrosis and leukoplakia (22%).

Figure 5: This pie chart represents the responses for the question 
regarding whether the population is aware that oral cavity has a 
rich microbial flora, where blue denotes yes, red denotes no and 
yellow denotes maybe. The most common response was yes (72%) 
and followed by 14% of no and maybe.

Figure 6: This pie chart represents the responses to the question 
regarding the importance of oral microbial flora, where blue 
represents yes it's important, red denotes no and yellow denotes 
maybe. The most common response was yes (16%), followed by 
maybe (18%) and the least response was no (16%).

Figure 7: This pie chart represents the responses to the question 
regarding their knowledge on various bacteria present in the 
oral cavity in normal conditions, where dark blue denotes 
Streptococcus species, red denotes Staphylococcus species, yellow 
denotes Lactobacilli, green denotes Corynebacterium, purple 
denotes Actinomyces, and light blue denotes all of the above and 
pink denotes none of the above. The most common response was 
all of the above (50%).
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that the knowledge about these oral microbiota 
and potentially malignant disorders could be 
compared among these groups. I BDS would 
not have much knowledge since they mainly 
focus on their basic science. II BDS would have 
somewhat better knowledge than I BDS since 
they study about pathology and microbiology in 
their curriculum. III BDS, IV BDS and CRRI have 
better awareness as they responded better than 
the other two groups. Moreover, this association 
between the different study years and their 

knowledge in PMDs were significant (p<0.05, 
chi-square test). 

Many studies have been reported about the 

Figure 8: This pie chart represents the responses to the question 
on the knowledge regarding the various bacteria present in the 
oral cavity in presence of a precancerous lesion, where dark 
blue denotes Streptococcus species, red denotes H. pylori, yellow 
denotes Staphylococcus species, green denotes Actinomyces, 
purple denotes Lactobacilli, light blue denotes none of the above 
and pink denotes all of the above. Most common answer was H. 
pylori (44%) and Staphylococci species (18%). 

Figure 9: This pie chart represents the responses that have been 
received for the question whether there is any difference between 
the oral microbial flora in normal condition and in conditions 
where precancerous lesion is present, where blue denotes yes, 
red denotes no and yellow denotes maybe. The most common 
response was yes (52%), followed by no (32%) and followed by the 
least response of maybe (16%).

Figure 10: This pie chart represents the responses when asked 
about whether the oral microbiota will be helpful in diagnosis 
of potentially malignant disorders, where blue depicts yes, red 
depicts no and yellow represents maybe. The most common 
response was yes (58%), followed by maybe (28%) and the least 
response was no(14%).

Figure 11: This bar graph represents the awareness of the term 
potentially malignant disorders among the different groups 
of students belonging to different years. Most of the students 
belonging to III BDS, IV BDS and interns were more knowledgeable 
when compared to other students. The association was significant 
with chi square value- 82.804, p value-0.000 (p ≤ 0.05).

Figure 12: This bar graph represents the knowledge of bacteria 
that is present in the oral cavity in potentially malignant disorder 
patients based on various literatures. III BDS, IV BDS and Interns 
were knowledgeable when compared with the other categories. 
However, the difference was statistically not significant. Chi square 
test value- 31.088 - p- value- 0.151 (p ≥ 0.05).

Figure 13: This bar graph represents the question when asked 
about whether there is any difference between the normal oral 
microbiome and an oral oral microbiome of a patient who is 
diagnosed with PMD. Most of the I BDS responded as no (53.1%). 
The association was significant with chi square value- 37.260, p 
value-0.000(p≤0.05).This implies that I BDS students are not very 
knowledgeable compared to other years about the change in oral 
microbiome composition in PMDs.
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increasing status of potentially malignant 
disorders in the Indian subcontinent [23,24], 
which urges the need to diagnose these 
conditions faster and with ease so that proper 
treatment plan could be adopted before it 
transforms to malignancy. Since our oral cavity 
is rich in microbes, there could be alterations 
found in the oral microbiota when precancerous 
conditions are present. Hence microbial tests 
and cultures could give us a faster diagnosis to 
treat such conditions.

It has long been known that oral bacteria 
preferentially colonize different surfaces in the 
oral cavity as a result of specific adhesions on 
the bacterial surface binding to complementary 
specific receptors on a given oral surface [25]. 
Indeed, the profiles of 40 cultivable bacterial 
species differed markedly on different oral 
soft tissue surfaces, saliva, and supragingival 
and subgingival plaques from healthy subjects. 
Normal microflora of the oral cavity consists 
of organisms such as species of Streptococcus, 
Gemella, Eubacterium, Selenomonas, Veillonella 
and Actinomyces [26].

The Helicobacter pylori (H. pylori) is one of the 
most common and well-known bacterium in 
the world. It colonizes the human stomach and 
it is responsible for chronic gastritis, peptic 
ulcer disease and has been recognized as a risk 
factor for gastric adenocarcinoma. Apart from 
its presence in the stomach, the H. pylori has also 
been found in dental plaque and feces. Hence, it 
is thought that the route of infection can be oral-
oral or fecal-oral [27]. The role of dental plaque 

as a reservoir of H. pylori and a possible source 
of infection or reinfection of gastric mucosa has 
been discussed for a long time. Nevertheless, it 
is also suggested that H. pylori may be present 
in the oral environment as normal bacterial 
flora [28]. H. pylori has been detected both in 
supragingival and subgingival plaques, and in 
saliva with and without a concomitant stomach 
infection [29].

Helicobacter pylori are one of the most important 
bacteria associated with oral potentially 
malignant disorders. Helicobacter pylori (H. 
pylori), a Gram-negative microaerophilic 
bacteria, usually found in the stomach, is 
frequently associated with gastric and duodenal 
ulcers. Kazanowska-Dygdala et al. [30] compared 
the H. pylori prevalence with the oral health 
status between OPMDs and healthy individuals 
through PCR. The OPMDs included oral lichen 
planus (OLP) and oral leukoplakia (OL). A total 
of 23.6% of OLP and 20% of OL were positive 
for H. pylori, while the control subjects were all 
negative. 

Hulimavu et al. [31] investigated the presence of 
H. pylori in OLP, normal buccal mucosa. Biopsies 
of peptic ulcers were taken as positive controls. 
Immunohistochemistry was used to identify the 
presence of H. pylori. While the control samples 
(peptic ulcer tissues) were positive, none of 
the OLP or normal buccal mucosa samples 
were positive for H. pylori. This study was in 
contradiction with the study conducted by 
Kazanowska-Dygdala et al. [30]

Gupta et al. [32] assessed the prevalence of 
H. pylori in OPMDs and Oral Squamous Cell 
Carcinoma. Unlike previous studies, Chaudhary 
et al. [33] used salivary samples for estimating 
the presence of H. pylori. The OPMDs included 
oral submucous fibrosis (OSMF) and Oral 
Leukoplakia. The study used a specialized 
Campylobacter Supplement medium (Skirrow’s) 
to detect H. pylori. Overall, OSCC showed a higher 
prevalence than OPMDs and healthy subjects. 
Within OPMDs, OSMF showed higher H. pylori 
prevalence than Oral Leukoplakia.

The importance of oral microbial flora and 
its importance in diagnosis of oral potentially 
malignant disorders and oral squamous cell 
carcinoma could help in faster diagnosis and 
adopt a proper treatment plan so that all patients 

Figure 14: This bar graph represents the responses for the 
question where the oral microbial flora could play an important 
role in diagnosis of PMDs. Most of them replied yes where most of 
them belonged to III BDS (27.6%). The association was significant 
with chi square value-20.887, p value-0.007 (p ≤ 0.05).This reveals 
that III BDS students are more certain of a change in oral flora of 
patients with PMDs and believe it can be useful for diagnosis.
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could be benefitted so they could lead a proper 
quality of life.

CONCLUSION

Within the limits of study the awareness about 
oral microflora in oral potentially malignant 
disorders among dental students is less. I BDS 
and II BDS students have less awareness when 
compared to the other groups. III BDS, IV 
BDS and Interns are aware of the shift in Oral 
microbial flora in patients affected by PMDs. The 
subject is important since the ultimate goal in 
any management of disease is to have a proper 
diagnosis and adopt a proper treatment plan 
so that the patient has an improved quality of 
life. Awareness of the oral microbiota and its 
shift in various pathologies should be added in 
the curriculum since it could be a thrust area of 
research for diagnostic tests and also because 
oral potentially malignant disorders are one of 
the most common conditions seen in the Indian 
subcontinent because of their cultural and 
culinary habits.
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