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ABSTRACT

Background: Oral submucous fibrosis is a premalignant condition affecting the oral cavity. It is characterized by
fibrosis of the submucosal tissues, leading to restricted mouth opening, dryness, burning sensation etc. It causes
significant mortality after its transformation into squamous cell carcinoma (SCC). It has now become a global health
concern.

Methods: The study was conducted amongst the patients aged 18-65 years who visited the ENT OPD of Muzaffarnagar
Medical College with oral lesions from 01 January 2024 to 30 June 2024 (6 months). Of these patients that were
clinically diagnosed with oral submucous fibrosis (OSMF), were given a detailed questionnaire and further studied. It
was a hospital based cross sectional study conducted by Department of ENT and HNS, Muzaffarnagar Medical College
and Hospital.

Results: Of the 120 cases clinically diagnosed cases of OSMF. Mean age was 42.7 years. Most patients were in 4" and
5 decade of life and specifically in 31-40-years age range. Male to female ratio was 3.61: 1. Most patients came from
rural areas. Gutkha was the most commonly used habit in these patients. M2 was the most common stage at which the
patients visited the hospital. Muslims were predominant in the study population.

Conclusions: OSMF is an irreversible process, it has been linked to habitual consumption of betel nut, due to its high
prevalence, special emphasis should be given towards its prevention and awareness. Also, due to its increased risk of
malignant transformation, prompt cessation of the particular etiological agent and early management of the disease is
required. Primary healthcare professionals and dentists should be familiar with its clinical presentation, diagnosis and
management.

Keywords: OSF, OSMF, Oral lesions, Oral disease, Fibrosis, Betel nut, Areca nut, Tobacco, Mouth opening, Burning
sensation

INTRODUCTION

mucosal rigidity, and increased risk of malignant
transformation. While initially prevalent in regions where
betel nut chewing is customary, OSMF has now emerged

Oral submucous fibrosis (OSMF) stands as a significant
challenge in oral healthcare, marked by its insidious onset,
relentless progression, and profound impact on oral
function and patients’ quality of life. This chronic, pre
malignant disorder predominantly affects the oral mucosa,
marked by fibrosis of the submucosal tissues, leading to
restriction of mouth opening, dryness, burning sensation,

as a global health concern, transcending geographical
boundaries and cultural practices.

The aetiology of OSMF is intricate, involving a complex
interplay of genetic predisposition, environmental factors,
and habitual behaviours. The habitual consumption of
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areca nut, often in the form of betel quid, pan masala,
gutkha etc. remains the foremost risk factor, compounded
by the synergistic effects of tobacco, slaked lime and other
additives. However, the exact mechanisms underlying
fibrosis initiation and progression in OSMF are yet to be
fully elucidated, underscoring the need for continued
research into its pathogenesis. OSF leads to substantial
health issues and can result in a high mortality rate if it
progresses to squamous cell carcinoma (SCC).
Management of OSF involves a comprehensive approach
that includes prevention, early detection, and treatment of
complications to address the disease effectively.

The combination of areca nut or betel nut and tobacco leaf
has led to a sharp increase in the frequency of OSMF.!

OSMF is characterized by chronic fibrotic changes within
the oral mucosa that produces scars, and precancerous
lesions. This condition predominantly affects the buccal
mucosa.>®

OSF is characterized by abnormal collagen deposition.
Symptoms include submucous fibrosis, ulceration,
xerostomia, a burning sensation, and restricted mouth
opening.*

The frequency of OSMF differs with ethnicity and religion
and is closely linked with diet, habits, and culture.>”

India has the largest population of OSMF patients
worldwide but, this disease is also common in other Asian
countries.8?®

More than 5 million patients are affected with OSMF
worldwide according to World Health Organization
(WHO).20.1

OSMF is caused by various factors including
autoimmunity, deficiency of vitamin B, C, and iron. It is
also caused by chewing betel nut, consuming spicy foods,
human papilloma virus (HPV) infection, and genetic
mutations.1%-16

Aim and objectives

The aim of this study is to perform a cross sectional study
which consists of collecting and assessing data such as
mean age, gender distribution, residence distribution, habit
distribution and distribution according to stage of clinically
diagnosed patients of OSMF visiting ENT OPD of a
Medical College in Muzaffarnagar district, Uttar Pradesh.

This data can further be used to better understand the
disease so that it can be diagnosed earlier and better
treatment modalities can be researched upon.

This demographic study will help us in focusing on the
target population, so that more awareness can be created
amongst those exposed or those at risk.

Also, this data can help justify the allocation of resources
and funding to areas with the greatest need, supporting
more effective public health strategies.

METHODS
Study design and place

It was a hospital based cross sectional study which was
done at the Department of ENT and HNS, Muzaffarnagar
Medical College and Hospital, Muzaffarnagar, Uttar
Pradesh, a tertiary care hospital.

Study population

All patients clinically diagnosed with OSMF were included
in the study population.

Study duration

The study was conducted for a duration of 6 months
starting from 01 January 2024 to 30 June 2024.

Sample size

Total 120 patients were included in this study according to
the below given inclusion and exclusion criteria.

Sampling technique

No fixed number of cases was decided for the study. All
the patients presenting with oral lesions and related
symptoms were sent to the OPD of the concerned unit.
After taking an informed written consent (also in their local
language), such cases were screened for inclusion and
exclusion criteria. Only those patients who gave their
consent and fulfilled the criteria were taken into the study,
Thus, a total of 120 patients were taken for the study.

Statistical method and tools used in the study

Data obtained was entered into Microsoft excel
spreadsheet and exported to data editor of statistical
package for the social sciences (SPSS) version 23.
Categorical variables were described as frequencies and
percentages. Continuous variables were described as mean
and standard deviation. Chi square test was used to analyze
the relationship between two categorical variables and t test
was used to compare two continuous variables.
Appropriate graphics like pie chart, bar chart and box plots
were used to describe and present the data. A p value of
<0.5 was considered as statistically significant. Analysis
was done using SPSS.

Inclusion criteria

Subjects above 18 years up to 65 years of age with
clinically diagnosed OSMF were selected for the study.

International Journal of Otorhinolaryngology and Head and Neck Surgery | May-June 2025 | Vol 11 | Issue 3 Page 216



Bhardwaj R et al. Int J Otorhinolaryngol Head Neck Surg. 2025 Jun;11(3):215-220

Exclusion criteria

Pregnant and breast feeding women, subjects with previous
treatment history for OSMF, with any collagen diseases or
immune mediated disorders, history of head and neck
tumors, breast cancer and gastric cancer, prior neoplastic
surgeries and cancer metastases, and subjects with
immunocompromised immune system such as human
immune-deficiency virus (HIV), and diabetes mellitus
were excluded.

Study procedure

The study was conducted in Muzaffarnagar Medical
College, Muzaffarnagar, Uttar Pradesh on outdoor patients
of ENT and HNS Department by following inclusion and
exclusion criteria, history taking, and relevant clinical
examinations.

All patients were further divided into four groups based
upon the habit or type of substance used by them - habit A:
betel nut/betel quid/pan/pan masala/gutkha (contains areca
nut or betel nut, with or without tobacco); habit B:
khaini/zarda/chewing tobacco (does not contain areca nut
or betel nut, may or may not contain lime, or smokeless
tobacco); habit C: smoking (beedi/cigarette/cigar/hookah,
or smoking tobacco); and habit D: more than one form of
any of the above habits. For the group subjects the
following criteria were considered for the clinical
diagnosis of OSF: clinically evident blanching and pallor,
palpable fibrous bands, restricted mouth opening (<35
mm), and burning sensation in mouth.

Staging

Functional staging included - M1: inter-incisional mouth
opening up to or greater than 35 mm, M2: inter-incisional
mouth opening between 25 and 35 mm, M3: inter-
incisional mouth opening between 15 and 25 mm, and M4:
inter-incisional mouth opening less than 15 mm.’

RESULTS

The mean age in the study population is 42.87 years, with
the age range starting from 19 years of age up to 65 years
of age. The SD for age is 13 years. Also, it can be
interpreted that OSMF is more common in later stages of
life i.e. 4" and 5" decades of life. Most were in 31-40-year
age group (Table 1).

Table 1: Age distribution.

Minimum 19
Maximum 65
Mean 42.87
Standard deviation 13

Out of the total 108 subjects, 86 were males and 22 were
females. Male: female ratio was 3.9: 1. Clearly indicating
predominance for OSMF in males (Table 2).

Table 2: Gender distribution.

Gender Frequenc Percentage
Male 86 79.6
Female 22 20.4
Total 108 100

Out of the total 108 subjects, 69 belonged to rural areas
and 39 belonged to urban areas. Rural: urban ratio was
1.76: 1. Clearly indicating a predominance of OSMF in
rural areas (Table 3).

Table 3: Residence distribution.

Residence Frequenc Percentage
Urban 39 36.1
Rural 69 63.9
Total 108 100

Most common habit in this study was habit A, followed by
habit C and D, and lastly habit B. Also, in habit A the most
commonly used substance was gutkha (Table 4).

For reference - habit A: betel nut/betel quid/pan/pan
masala/gutkha (contains areca nut or betel nut, with or
without tobacco); habit B: khaini/zarda/chewing tobacco
(does not contain areca nut or betel nut, may or may not
contain lime, or smokeless tobacco); habit C: smoking
(beedi/cigarette/cigar/hookah, or smoking tobacco); and
habit D: more than one form of any of the above habits.

Table 4: Habit distribution.

Habit Frequency Percentage
A 33 30.55

B 17 15.74

C 29 26.85

D 29 26.85
Total 108 100

In this study the most common stage at which the patients
came to visit the OPD was M2, followed by M3 and M4,
and lastly M1 (Table 5).

For reference - M1: inter-incisional mouth opening up to
or greater than 35 mm, M2: inter-incisional mouth opening
between 25 and 35 mm, M3: inter-incisional mouth
opening between 15 and 25 mm, and M4: inter-incisional
mouth opening less than 15 mm.

Out of the 108 subjects, 67 were Muslims and 41 were
Hindus (Table 6).
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Table 5: Distribution according to stage.

Stage Frequenc Percentage
M1 18 16.66

M2 35 32.4

M3 27 25

M4 27 25

Total 108 100

Table 6: Distribution according to religion.

Religion Frequency Percentage

Hindu 41 38

Muslim 67 62

Total 108 100
DISCUSSION

Age distribution

The inclusion criteria for this study was 18-65 years of age.
Youngest patient was 19 years and the eldest was 65 years
of age. The mean age in group A is 43.47 years, mean age
in group B is 43.60 years, mean age in group C is 39.47
years, mean age in group D is 44.27 years. Mean age of all
the participants regardless of their groups is 42.7 years.
Most patients were in 4" and 5" decade of life and
specifically, most were in 31-40-years age group.

In a study showing similarity with our study, done by
Caiet al in 2019, namely, “oral submucous fibrosis: a
clinicopathological study of 674 cases in China in 2019”.
The age range was 16-67 years, the mean age was
35.23+10.08 years old and OSF was most frequent in the
age range of 30-39 years (33.68%).'®

In a study showing similarity with our study, done by
Ariyawardana et al in 2005, namely, “conservative
management of oral submucous fibrosis”. Mean age for
the 43 patients included in the study was 43.4 years.'®

Gender distribution

In our study out of the total 60 participants 47 are males
and 13 are females. Male: female ratio is 3.61: 1, which
clearly suggests a male predominance.

In a study showing similarity with our study, done by
Hazarey et al in 2007, namely, “oral submucous fibrosis:
study of 1000 cases from central India”. The male-to-
female ratio of OSF was 4.9: 1, which also suggests a male
predominance.?

In a study showing similarity with our study, done by Rai
et al in 2017, namely, “conservative management of oral
submucous fibrosis in early and intermediate stage”. Out
of 48 patients, 9 were females showing the predominance
of males (81.2%).%*

Residence distribution

In our study out of the total 60 patients, 38 patients came
from rural areas and 22 patients came from urban areas.
The rural: urban ratio in our study is 1.72: 1, showing a
predominance of rural patients. In a study showing
similarity with our study, done by Rela et al in 2018,
namely, “oral submucous fibrosis: clinical study”.
Maximum number of patients were residing in rural areas
(63%) with rural: urban ratio of 1.7:1 and there was no
significant difference in M: F in rural (1.42:1) and urban
(1.46:1).22

Habit distribution

In our study out of the total 60 participants, habit A is the
most used habit with 18 patients, followed by habit C and
D with 16 patients each and group D is the least used with
10 patients only. Also, in habit A the most used substance
was gutkha.

In a study showing similarity with our study, done by
Nigam et al in 2013, namely, “prevalence of oral
submucous fibrosis among habitual gutkha and areca nut
chewers in Moradabad district”. Out of 63 OSMF patients,
42 (66.66%) were gutkha chewers, 14 (22.22%) were pan
chewers and 7 (11.11%) were areca nut chewers.?

Distribution according to stage

In our study out of the total 60 participants, M2 is the most
common stage at which the patients came to the hospital
for treatment. This was followed by M3 and M4 with 15
patients each and M1 is the least common with 10 patients
only.

In a study showing similarity with our study, done by Rai
et al in 2018, namely, “conservative management of oral
submucous fibrosis in early and intermediate stage”. Out
of 72 patients, 48 were finally included in the study, the
mean age of the patients was 32.2 years (range: 19-65).
The mean duration of habit was 5.7 years (range: 1-25).
27 patients were in stage 1l (mouth opening: 26-35 mm)
and 21 patients were in stage 11l (mouth opening: 15-25
mm).2*

In a study showing similarity with our study, done by
Kumar et al in 2016, namely, “oral submucous fibrosis: a
demographic study”. Of the 1006 cases of OSF studied,
422 (41.94%) cases were stage Il. Two hundred and
twenty-six (22.29%) were stage 1V, 184 (18.29%) stage
111, and 174 (17.29%) stage 1.5

Distribution according to religion

In our study Out of the 108 subjects, 67 were Muslims and
41 were Hindus.

In contrast to our study, a study done by Raina et al in
2005, namely, “clinical profile and serum beta-carotene
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levels in oral submucous fibrosis™. Out of the 100 patients,
there were 91 Hindus and 9 Muslims. This may be due to
the fact that there is predominance of Muslim population
in rural areas of Muzaffarnagar where our tertiary hospital
exists.?

Limitations

The study only reflects the characteristics, behaviors, or
health outcomes of patients within that particular hospital,
which may not represent the broader population. Also,
results may be specific to the region or demographic
served by that hospital, and may not be applicable to other
regions or countries.

CONCLUSION

OSMF is an irreversible process, and due to its high
prevalence, stress should be given towards its prevention
and awareness. Also, due to its increased risk of malignant
transformation, prompt cessation of the particular
etiological agent and management of the disease is
required. Primary healthcare professionals and dentists
should be familiar with its clinical presentation, diagnosis
and management.

It is recommended that a similar study with a larger sample
size is required for further research in the treatment of
OSMF.

Also, focus should be given to the amount, duration and
frequency of the particular etiological agent that caused
OSMF in the first place.

New laws should be formulated by the governments to
discourage and even ban surrogate advertisements
indirectly promoting the substances leading to OSMF.
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