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Abstract
Oral submucous fibrosis is a precancerous condition caused by use of the
areca nut. The reported prevalence of oral submucous fibrosis was 0.16%. It
is extremely important to understand the level of knowledge of practitioners
in not only diagnosis of oral submucous fibrosis, but even in the
pathogenesis of oral submucous fibrosis. The aim of the study is to
determine the knowledge and attitude of dental practitioners of presence of
iron and copper in oral submucous fibrosis a sample size of 250 dental
practitioners in the general public of Chennai in India was selected and an
online questionnaire of 10 questions on oral submucous fibrosis was
circulated. The data collected was tabulated in Microsoft Excel and the data
is analyzed using IBM SPSS version 20.0 software. It can be said that the
majority of clinicians are well educated about the etiological agent,
malignancy rate as well as clinical features and are not aware about levels of
iron and copper in oralsubmucous fibrosis.
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Introduction
Oral submucous fibrosis [1] is a progressive, chronic,
debilitating disease that was first reported in 1953 from India.
Initially, the disease was found only amongst people living in
Indian subcontinent or in Indian migrants. Later, it was
reported from many South-east Asian populations.
In this disease, the buccal mucosa loses its elasticity and
fibrous bands develop over a marked duration of time. [2] The
epithelium shows atrophy and there is a marked intolerance to
food which is spicy.[3,4] The mouth opening capacity of the
patient progressively reduces and in certain extreme cases, it
may be difficult for even a straw to pass into the oral cavity.
[5]
The disease is a precancerous state [6] and carries a high
relative risk (397.3 after controlling for tobacco use) for
malignant transformation. Spontaneous regression has not
been reported and there is no effective or widely accepted

treatment. Several etiological hypotheses for oral submucous
fibrosis have been proposed. The most prominent amongst
them was its relation with the intake of chillies. This was
influenced by the fact that affected individuals showed a high
degree of sensitivity to chillies as well as its occurrence
mainly among Indians who used chillies liberally in their daily
diet. However, this and other hypotheses have not been
confirmed.
Recently, it has been demonstrated that the chewing of areca
nuts is the most important etiological factor for oral
submucous fibrosis. [7] In a series of case-control studies from
Karachi, Pakistan and Bhavnagar, Gujarat, very high levels of
relative risk for areca nut chewing were reported (94 and
109.6, respectively). A hospital-based prevalence study with a
sample size of 1790 patients" and a population-based
prevalence study with a sample population of 11,046
individuals, diagnosed 335 and 136 oral submucous fibrosis
This is an open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix,
tweak, and build upon the work non-commercially, as long as the author is credited and
the new creations are licensed under the identical terms.
How to cite this article: Faiz N, et al. Awareness and Knowledge of the Role of Iron
and Copper in Oral Submucous Fibrosis Patients: A Survey amongst the Dental
Practitioners of Chennai. Ann Med Health Sci Res. 2021;11:453-459

453

©2021Annals of Medical and Health Sciences Research

Faiz N, et al.: Awareness and Knowledge of the Role of Iron and Copper in Oral Submucous Fibrosis Patients: A Survey amongst the Dental Practitioners of
Chennai

cases, respectively, all of whom were avid areca nut chewers.
In an intervention trial, the incidence of oral submucous
fibrosis was lower (although not significantly) in the
intervention cohort study where there was a significant
decrease in smokeless tobacco as well as areca nut use due to
the health education, than in the control cohort study. [8]
The practice of chewing areca nuts in betel quid is at least
two millennia old. [9] It remained as a rather personal habit in
which the consumer purchased areca nuts from the market or
ordered a vendor to prepare a fresh quid. Tobacco was
introduced nearly four centuries back and currently, almost
every regular areca nut chewer uses it with tobacco. This
necessitates the frequent spitting of a red coloured juice, a
scourge in almost all public places in India. This practice
appeared to be slowly decreasing with increasing levels of
education, urbanization as well as unacceptability of spitting
behaviour.
During the last two decades, the situation has changed once
again and the practice of chewing areca nuts has received a
boost with the advent of 'pan masala'. These areca nut
containing products are manufactured industrially and
commercially marketed. They are available in convenient
small sachets and are backed by high profile advertising
campaigns. As a result the use of 'pan masala' and similar
mixtures containing areca nuts has again become quite
common.
The prevalence of oralsubmucous fibrosis was reported from
population-based, house-to-house surveys in rural areas of
six districts in India. The highest prevalence (0.36%) was in
Ernakulam district and the next highest, in Bhavnagar district
(0.16%). The annual incidence per 100,000 was 13.5 in
Ernakulam and 5.5 in Bhavnagar district. Thus, oral
submucous fibrosis did not appear to be a very common
disease. However, there is a widespread feeling among health
professionals, especially dentists and otorhinolaryngologists
in northern India, that there is a marked increase in the
incidence of oralsubmucous fibrosis. The hallmarks of the
disease aresubmucosal fibrosis that affects most of the parts
of the oral cavity, pharynx and upper third of the oesophagus.
The factors that have been discussed as possible etiological
factors to date are areca nuts, capsaicin in chillies and
micronutrient deficiencies of iron, zinc and essential
vitamins.
The daily intake of copper in an adult in developing countries
is between 0.6 to 1.6 mg/day. [10]An adultIndian chewing
areca nuts daily consume over 5 mg of copper per day. The
copper released during chewing is brought over direct contact
with oral mucosal keratinocytes for prolonged periods of
time. Early studies have shown that it takes 40 minutes for
raised salivary copper levels to return to its baseline value.
Copper content of various constituents of quid are red areca
(18.3 ppm), white areca (14.9 ppm), Betel leaf (18.5 ppm),
gutkha (13.2 ppm), flavoured areca (12.2 ppm), tobacco (6.3
ppm). In institutional setups, there are various types of
studies which can be carried out. Majorly conducted studies
in colleges are of 4 types in vitro study, [11,12] in vivo study,
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case reports [13-17] and surveys. [18,19] Apart from research
studies, even reviews are published often. [20-25] Several
studies show iron, vitamin, protein deficiencies in oral
submucous fibrosis. Oral submucous fibrosis is basically a
collagen disorder. The decrease of iron is due to utilization of
iron in fibrosis. Lack of iron causes improper vascular
channel formation and concomitant decrease in vascularity.
This makes percolation of esters of arecoline easier.
Previously our team has a rich experience in working on
various research projects across multiple disciplines. [26-40]
Now the growing trend in this area motivated us to pursue
this project. The aim of the study was to determine the
knowledge and attitude of dental practitioners of the presence
of iron and copper in oral submucous fibrosis.

Materials and Methods
The study was conducted in an online setting the sample size
ethnicity was verified to be Asian. The study was a survey
study consisting of 10 questions which were passed on to the
sample size using an online link to the sample size of 250
dental practitioners. The measure taken to minimize sampling
bias was the technique of stratification and randomisation.
Ethical approval
The institutional review board of Saveetha institute of
medical and technical sciences, Chennai, India on the date
April, 2020, was granted the ethical permission and approval
for the project.
Eligibility criteria
Dental undergraduates students during their bachelors
program in the internship, Dental postgraduate students
during their master’s program as well as the dental
practitioners all situated in Chennai were the target
participants of the study.
Data collection
This cross sectional survey was conducted among general
dentists and specialists from April 2020 to May 2020. A
structured questionnaire consisting of 10 questions was
shared online and 250 responses were obtained. The internal
validity was assured by a questionnaire and external validity
of the study was assured by homogenisation. The data
collection was done survey conducted online and tabulation
of results was done by percentage.
Sample size
Total number of participants of the survey was 250. All of the
participants were ensured to have answered all 10 questions
in the questionnaire and none of the participants were
excluded from the study. Hence, 250 responses were
analysed.
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Statistical analysis
After data entry in the excel sheet, SPSS software was used
to analyze the data. The descriptive statistics were used to
determine the frequencies and percentage of the responses
given by the participants.
Correlation analysis was performed to find the association
between KAP and their application in clinical situations.
Chi Square test was performed to determine the
association between the knowledge about the role of iron
and copper in oral submucous fibrosis patients. The results
are obtained in the form of a bar graph.

Results and Discussion
Of the sample size of 250 dental practitioners, 47.6% are
females and 52.4% are males. The sample size’s perception
of etiological agents is as follows: Areca nuts (75.2%),

smoking (6.4%), both smoking and alcohol (13.6%). The age
range of the sample size is 18-25 year are of 51.6%, 26-35
years are 19.6%, 36-50 years are 9.6% and above 50 years
are 18.8%.
The malignancy rate of oral submucous fibrosis was
perceived as 2.0%-36%, 5.0%-17.2%, 7.6%-32.4%,
4.2%-14.4%. The sample size perception of the rate of cases
of oral submucous fibrosis as: 1 per day: 19.6%, 1 every 3
days: 13.6%, 1 every week: 66.8% [Figure 1 and Figure 2].
The copper levels of oral submucous fibrosis has been
perceived as-increased by 52.8%, decreased by 38.4% and
remains constant in 8.8% of sample size’s perception.
The iron level perception of the sample size in cases of
oral submucous fibrosis-increased in 74.8%, decreased in
11.2%and remains constant in 14% [Table 1 and Table 2].

Table 1: Demographic variables of the survey with the number of respondents.
Demographic variables

Categories

Number of respondents

Percentage

Males

131

52.40%

Females

119

47.60%

18-25 years

129

51.60%

26-35 years

49

19.60%

36-50 years

25

10%

Above 50 years

47

18.80%

Categories

Number of respondents

Percentage

2

129

51.60%

4.2

49

19.60%

5

25

10%

7.6

47

18.80%

Decreased

96

38.40%

Increased

132

52.80%

Remains constant

22

8.80%

Decreased

28

11.20%

Increased

187

74.80%

Remains constant

35

14%

Gender

Age

Table 2: Parameters of the study with the number of respondents.
Parameters of the study

Malignancy rate

Copper levels

Iron levels
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It was found that the difference was not of statistical
significance in both gender groups, it was found that 1 case
of oral submucous fibrosis was majorly seen per week,
followed by at least 1 case per day and least seen in 1 case
every 3 days.

Figure 1: Bar graph represents the relation between oral
submucous fibrosis causative agent and gender of the sample
size. X axis of the graph denotes the gender of the sample
size and Y axis denotes the number of participants. Alcohol
(blue) was found to be 100% within males. Areca nut (green)
was found to be majorly within females (63.3%), both
alcohol and smoking (beige) was found to be maximum
within males (100%) and smoking (purple) was found to be
majority in males (100%). (Pearson’s chi square test,
P=0.001, p<0.05).
It was found that the difference was of statistical
significance. In females, only areca nuts were most
prominent to be the causative agent of oral submucous
fibrosis. In males, Areca nuts was the most predominant
causative agent followed by both alcohol and smoking,
alcohol and least predominant causative agent was seen to be
smoking.

Figure 2: Bar Graph represents the relation between oral
submucous fibrosis case rate seen and gender of the sample
size. X axis of the graph denotes the gender of the sample
size and Y axis denotes the number of participants.
(Pearson’s chi square test, P=0.191, p<0.05).

Figure 3: Bar Graph represents the relation between copper
levels and age of the sample size. X axis of the graph denotes
the age of the sample size and Y axis denotes the number of
participants. (Pearson’s chi square test, P value=0.001, P
value<0.05).
It was found that the difference was of statistical
significance. Decreased copper levels were seen highest in
18-25 years and least in 36-50 years. Increased copper levels
were seen highest in the 18-25 years and least in 36-50 years
of. Constant copper levels were seen highest in 18-25 years
and least in 36-50 years and 26-35 age groups.

Figure 4: Bar Graph represents the relation between iron
levels and age of the sample size. X axis of the graph denotes
the age of the sample size and Y axis denotes the number of
participants. (Pearson’s chi square test, P value=0.001, P
value<0.05).
It was found that the difference was of statistical
significance. Decreased iron levels were seen highest in
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18-25 years age group and least in 36-50 years of age.
Increased iron levels were seen highest in the 18-25 years
and above 50 age groups and least in 36-50 years and 26-35
age groups. Constant iron levels were seen highest in the 1825 years age group (100%).
Among many trace elements, copper and iron are necessary
for the functioning of numerous enzymes and therefore it is
reasonable to assume that variation in the serum levels of
these biochemical markers may be associated with the
pathogenesis of oral cancer and precancerous states.
Iron has been recognized as an important factor for
maturation of epithelium and it has been well documented
that iron deficiency is associated with epithelial
abnormalities along with malignancies like tumors of the
pharynx and mouth as well as post cricoid carcinoma. Thus,
biochemical variations of copper and iron concentrations in
the serum of premalignant patients can help not only in the
early diagnosis, appropriate treatment and determination of
the treatment prognosis. It has been postulated that serum
copper and iron levels alterations are observed among oral
submucous fibrosis patients [Figure 3 and Figure 4]. Thus,
the present study aimed to estimate and compare the levels of
knowledge of practitioners on the topic of serum copper and
iron levels alterations among subjects with oral submucous
fibrosis of different clinical stages and healthy patients.
Every study must have some amount of supporting literature
to help us understand a little more on the topic and the
science behind it. Even the study conducted has such
literature present. In Tadakamadla et al. study, copper levels
increased and iron levels decreased in the study group in
comparison to healthy controls. Copper levels increased as
the clinical stage of oral submucous fibrosis increased.
Another study by Hosthor et al. stated that trace elements
may be associated with pathogenesis and progression of oral
submucous fibrosis and oral squamous cell carcinoma.
Another supporting study was given by Kamath et al. It
stated that biochemical investigations are the best indicators
of disease progress or intermediary pathways in
pathogenesis.
Every study has limitations to be improved, including this
study. In this study conducted, the one limitation that exists is
observer bias. To undo the limitation, it could be suggested to
have an outsider who is unaware of the topic and what results
are expected to review the data at hand and provide the final
result, hence helping us accurately prove the study result
received. Our institution is passionate about high quality
evidence based research and has excelled in various fields.
[41-46] We hope this study adds to this rich legacy. The future
scope of the study is to increase the knowledge and attitude
of practitioners of the pathogenesis of oral submucous
fibrosis, hence enabling practitioner’s early detection and
prevention of oral squamous cell carcinoma in the future. It is
important for practitioners to be updated on commonly
encountered pathologies and how to treat them.

Conclusion
It can be said that the majority of clinicians are well educated
about the etiological agents, malignancy rates as well as
clinical features of oral submucous fibrosis and are not aware
of the levels of iron and copper in oral submucous fibrosis
cases.
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