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Abstract

Background: Oral submucous fibrosis (OSMF), a 
premalignant condition of oral cavity is associated with 
usage of smokeless tobacco. The growing prevalence and 
cultural acceptance of consumption of flavored arecanut 
and related products along with traditional smokeless 
tobacco products are confounding the scenario. 

Objectives: To find out clinical staging of OSMF and 
correlate it with consumption of smokeless tobacco usage 
related factors among subjects with oral sub mucous 
fibrosis in Ahmedabad city.

Methods: A cross sectional hospital-based study was 
conducted on 250 randomly selected clinically diagnosed 
OSMF subjects. The data regarding various demographic 
details and habit related factors was recorded in a 
pre-designed study proforma. The data obtained was 
statistically analyzed.
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Results: Among 250 OSMF subjects, 9% were having 
grade I, 32% were having grade II, 39% were having 
grade III and 20% were having grade IV OSMF. 81.6% 
of males and 18.4% of females were having OSMF. The 
youngest age when habit was initiated was around of 8 
years which is alarming in nature. The lowest duration 
reported to develop OSMF was 6 months. Statistically 
significant difference was observed between gender, 
duration, chewing time, swallowing of tobacco juice and 
clinical staging of OSMF.

Conclusion: It is alarming that around 70% of the total 
subjects of OSMF were in the younger age group. The 
community-oriented outreach programs along with 
strict policy formulation and implementation should be 
developed to curb the usage of arecanut and smokeless 
tobacco derivatives.

Key words: arecanut, smokeless tobacco, OSMF

Introduction

Oral submucous fibrosis (OSMF) is a chronic debilitating 
disease and a premalignant condition of oral cavity, which 
was first described by Schwartz in 1952.[1] Fibrosis and 
hyalinization of subepithelial tissue are the most crucial 
clinicopathological features of OSMF, which greatly affect 
the patients’ quality of life. Oral submucous fibrosis 
(OSMF) poses a global and regional problem to public 
health, especially in East and Southeast Asia involving 
mainly India, Bangladesh, Sri Lanka, Pakistan, Taiwan, 
Southern China and Polynesia.[2] In the year 2002, the 
statistics for OSMF from the Indian continent alone was 
about five million people (0.5% of the population of 
India). [3] The malignant transformation rate of OSMF is 

reported around 7-13%.[4,5]. Although it is believed to be 
multifactorial in origin; the etiological factors to date are 
chewing of arecanut, capsaicin in chillies, micronutrient 
deficiencies of iron, vitamin and zinc. Despite of various 
suggested etiological factors, data from various studies 
suggested areca nut as a most important etiological 
factor to be considered for the development of OSMF 
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[6,7]. The areca nut is either chewed alone or along with 
betel leaf and other ingredients such as lime, catechu, 
spices or sweeteners or commercially available as gutkha 
or zarda. However, a careful search of literature revealed 
that very few studies have reported the role of critical 
components of habit to the clinical staging of OSMF, which 
is very important in terms of future possible public health 
intervention programs to reduce the burden of the gravity 
of the disease among chewers. Thus, the present study 
was attempted to compare these habit related factors to 
clinical staging of OSMF in Ahmedabad city. 

Patients and methods

A descriptive cross- sectional study was carried out at 
out- patient department of Government Dental Hospital, 
Ahmedabad to collect the data after obtaining ethical 
approval from institution ethics committee. Sample 
size was calculated to be 200 based on the prevalence of 
disease taken from hospital records and the methodology 
assessment of study (Power 90%, α error 5%). Physically 
healthy subjects, who are current smokeless tobacco 
users and willing to participate in the study and sign 
the informed consent form were included in the study. 
Subjects having any other deleterious habit other than 
tobacco chewing, a history of previous treatment or 
who are under current treatment for OSMF or patients 
having cervical lymphadenopathy and diagnosed case 
of oral squamous cell carcinoma were excluded. People 
having connective tissue disorders like rheumatoid 
arthritis, scleroderma etc which limits mouth opening 
were also to be excluded. 

Subjects were selected by applying a simple random 
sampling method. Universal precautions were taken. 
Informed consent was obtained from the patient after 
describing the study protocol in detail. The data regarding 
various demographic details and habit related factors 
were collected in a self- designed validated study 
proforma. Clinical Staging of OSMF was evaluated by 
applying Khanna and Andrade’s classification of OSMF[8] 
based on which subjects were divided in following 
stages. 

Stage I: very early cases: common symptom is burning 
sensation in mouth, acute ulceration and recurrent 
stomatitis and not associated with mouth opening 
limitation.

Stage II: Early cases: Buccal mucosa appears mottled 
and marble like, widespread sheets of fibrosis palpable, 
inter incisal distance of 26-35mm

Stage III: moderately advanced cases: trismus, inter 
incisal distance of 15-25mm, buccal mucosa appears 
pale, firmly attached to underlying tissues, atrophy of 

vermillion border, vertical fibrous bands palpable at soft 
palate, pterygomandibular raphe and anterior faucial 
pillars

Stage IVA: Advanced cases: severe trismus, inter 
incisal distance of less than 15mm, thickened faucial 
pillars, shrunken uvula, restricted tongue movement, 
presence of circular band around entire lip and mouth

Stage IVB: Advanced cases Presence of hyperkeratotic 
leukoplakia and squamous cell carcinoma.

American Dental Association Type III examination of 
the oral cavity was done to assess the severity of oral 
precancerous lesion or condition in the subjects, based 
on this, the staging of OSMF was noted in the intake form 
itself. Data was analyzed by applying chi square test using 
SPSS version 17. Level of significance was kept at 5%.

Results

A total of 250 subjects having OSMF participated in 
the study out of which 81.6% were males and 18.4% 
were females. Gender wise distribution reveals males 
were significantly more affected with OSMF than females 
(Table 1). OSMF was divided in four clinical stages based 
on mouth opening. Highest prevalence was recorded for 
stage 3 (39%), followed by stage 2(32%), stage 4 (20%). 
Lowest reporting was for stage 1 (9%) (Graph 1).

Subjects were divided in 3 age groups i.e. <20 years, 
21- 40 years and 41-60 years. Age wise distribution has 
revealed that majority of the subjects affected with OSMF 
were in age group of 21-40 years. More prevalence was 
reported for stage 3. In group I, more prevalence was 
reported for stage 2 and stage 3. I Group 2 and group 3 , 
highest prevalence was reported for stage 3. However, the 
result was not statistically significant (Table 2). 

Table 3 reveals association of age of onset of habit 
with staging of OSMF. We have found that only 11.6% of 
individuals have started the habit after 36 years of age 
and developed OSMF. Around 35.2% of individuals have 

Stage of 
OSMF

Males Females   Chi square, 
p value

Stage 1 19 5 24 0.002

Stage 2 70 9 79 (H.S)

Stage 3 83 14 97  

Stage 4 32 18 50  

  204 
(81.6%)

46 
(18.4%)

250  

Table 1: Gender wise distribution of subjects according to 
staging of OSMF
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started to consume smokeless tobacco when they were 
below 18 years of age and have developed OSMF. When 
the habit was started below 18 years of age, 52% of 
individuals have developed stage 4 i.e. severest form of 
OSMF.

An investigation was done to check the assess the 
association between duration habit and development of 
OSMF. The subjects were divided in 4 groups i.e. subjects 
having habit of taking smokeless tobacco less than 3 
years, 3-6 years, 6-9 years and more than 9 years. 
We have found that around 54% of individuals had the 
habit of taking smokeless tobacco more than 9 years and 
developed OSMF. As the duration has increased severity 
of disease in each group has also increased. The result 
was statistically significant (Table 4). 

Table 5 shows association of chewing time with staging 
of OSMF. It has been found that only 4% of individuals 
were having the habit of keeping tobacco in the mouth for 
more than 30 minutes. 20.8% were having the habit of 
keeping tobacco in the mouth for less than 5 minutes and 
still developed OSMF. The stagewise comparison revealed 
that, majority of the subjects had the habit of keeping 
tobacco in the mouth viz. 6 to 10 min in stage 1, less 
than 5 min and 6-10 min in stage 2, 11-15 min in stage 
3, up to 30 min in stage 4. The result was statistically 
significant.

Table 6 shows association of swallowing of tobacco 
juice with staging of OSMF. It has been found that around 
77.2% individuals had the habit of swallowing of tobacco 
juice for which, the result was statistically significant. 

Discussion

OSMF, a crippling disease of the oral mucosa, evokes 
the interest of dental professionals in different parts of 
the world. It is a premalignant condition, which is seen 
commonly in Indians and Southeast Asians. It has been 
reported very first in the ancient literature by Sushruta 

Chart 1: Distribution of study subjects according to staging of 
OSMF

Table 2: Association of age group with staging of OSMF

Table 3: Association of age of onset of habit with staging of OSMF

Stage of 
OSMF

Age 
group 

Total Chi 
square, 
p value

<20 
years

21-40 
years

41-60 
years

Stage 1 1 15 8 24 0.7637

Stage 2 9 45 25 79 N.S.

Stage 3 8 62 27 97  

Stage 4 4 35 11 50  

Total 22 
(8.8%)

157 
(62.8%)

71 
(28.4%)

250  

Stage of OSMF Age of onset of habit     Total Chi square 
P value

  <18 years 18-36 years >36 years    

Stage 1 6 15 3 24 0.054

Stage 2 22 43 14 79 (NS)

Stage 3 34 53 10 97  

Stage 4 26(52%) 22 2 50  

Total 88 (35.2%) 133 (53.2%) 29 (11.6%) 250  
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- a renowned Indian physician, in his book “mouth and 
throat diseases” about a condition “Vidari”, the features 
of which simulate OSMF.[9] It happens due to excessive 
formation of collagen, and in turn causes the formation 
of free radicals and reactive oxygen species. This leads 
to high rate of oxidation/peroxidation of polyunsaturated 
fatty acids which affect essentials of cell membrane, 
which may induce tumorigenesis.[10] Recently, an upsurge 
has been observed concerning the consumption of various 
commercially available products of Areca nut alone or 
in association with other agents like lime and tobacco.
[11] With the change in available forms and accessibility 

of these substances, there is a need to evaluate the 
association between the consumption of these Areca nut 
products along with the study of characteristics of the 
population affected by OSMF. The present study is one 
of the first few studies to be carried out on subjects with 
pre-cancerous conditions after the implementation of 
the state level ban on the commercial sale of Gutkha in 
Gujarat state.

Highest prevalence for stage III has been reported in 
the present study is similar to study reported by Biradar 
et al (2018) [12] while for stage 2 has been reported by 
Srivastava R et al (2019).[13] Although OSMF affects both 
sexes, male predominance for this condition has been 
noted in many studies. In our present study also, males 
were significantly more affected than females. However, 
Male to female ratio in our study was around is 4.3:1 
which is lower than the studies reported by several 
other authors. [ 7, 14, 15,16,17,18] Areca nut/ betel quid, gutkha 
is chewed for variety of reasons such as stress reliever, 
mouth freshener, improving concentration and digestion 
after food or as a cultural practice.[19] Higher chances 
of females getting addicted to the habit of smokeless 
tobacco might be because of the social disapproval of 
smoking and easy societal acceptance to consumption of 
betelnut products, thereby become addicted to betel nut 
containing smokeless tobacco products.

Highest prevalence for 21- 40 years of age group in the 
present study is in accordance with the studies reported 

Stage of 
OSMF

Duration       Total Chi square
P value

  0-3 years 3-6 years 6-9 years >9 years    

Stage 1 1 7 3 13 24  

Stage 2 24 7 14 34 79 P=0.0002

Stage 3 18 19 10 50 97 H.S

Stage 4 3 8 1 38 50  

Total 46 (18.4%) 41 (16.4%) 28 (11.2%) 135 (54%) 250

Stage of 
OSMF

Chewing time 
(min)

        Total Chi square 
P value

  0-5 6-10 11-15 15-30 >30    

Stage 1 5 11 5 3 0 24  

Stage 2 25 21 13 18 2 79 P=0.0058

Stage 3 15 20 33 24 5 97 H.S

Stage 4 7 12 7 21 3 50  

Total 52 (20.8%) 64 (25.6%) 58 (23.2%) 66 (26.4%) 10 (4%) 250

Table 4: Association of duration of habit with staging of OSMF

Table 5: Association of chewing time with staging of OSMF

Table 6: Association of swallowing of tobacco juice with staging 
of OSMF

Stage 
of 
OSMF

Swallowing 
of tobacco 
juice

  Total Chi 
square 
P value h

  Yes No    

Stage 1 6 18 24  

Stage 2 52 27 79 0.00001

Stage 3 86 11 97 (H.S)

Stage 4 49 1 50  

Total 193 (77.2%) 57 250
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by several other authors. [12,13,20,21,22,23] The youngest age 
when habit was initiated was around of 8 years in the 
present study which is alarming in nature. Agrawal A 
et al[24] had reported a case of OSF in a 9‐year‐old Indian 
girl with a history of chewing areca nut. Dhariwal R et al[25] 
has also demonstrated 2 cases of Indian OSF in children, 
specifically, a 10‐year‐old boy with a history of chewing 
gutkha and a 12‐year‐old girl with a history of chewing 
pan masala. This shows that during the recent years, with 
the advent of attractive, conveniently packed sachets and 
mass and media advertisements, consuming of gutkha 
and pan masala by younger people has increased.[20] The 
other reason might be easy availability of gutkha and pan 
masala in every corner as well as due to increased social 
encounters, peer pressure and economic liberty they get at 
this age. Around 35.2% of individuals in the present study 
have started to consume smokeless tobacco when they 
were below 18 years of age and have developed OSMF 
and it is alarming to note that more than half of them have 
developed Stage 4 of OSMF. This might be because when 
the habit is started at young age, chances of absorption 
of carcinogenic compound particularly nitrosamine is 
more compared to when the habit is started at later age. 
Moreover, it has been reported that smokeless tobacco 
(SLT) products sold in the Indian market are likely to have 
much nitrosamine content.[26]

In the current study, severity of OSMF has increased as 
duration of tobacco consumption is increased and this is 
in accordance with the studies reported by Pandya S et al 
[7], Jha VK et al [17], Hosein M et al [18], Holla VA et al [27], while 
contradictory with the study reported by Biradar et al[12], 
Ali FM et al [15]. This might be due to demographic, cultural 
and genetic variation. The shortest duration reported to 
develop OSMF was one year in the present study which 
needs to give attention.

In the present study, majority of the subjects who had 
the habit of keeping tobacco upto 10 min have developed 
stage 1 and stage 2 while subjects having stage 3 and 
stage 4 OSMF had the habit of keeping tobacco for more 
than 10 min. Ali et al [15] have also reported that those who 
had the habit of keeping tobacco in the mouth for more 
than 10 min had the highest rate of occurrence of stage 3 
and stage 4 of OSMF. Similar results have been reported 
by Kumar S [28], Jha VK et al [17]. On the contrary, Rajendran 
R et al [29] were of opinion that severity of OSMF depends 
only on frequency of gutkha and other arecanut products 
rather than duration the tobacco kept in the mouth. 

In the present study, in each stage the number of 
subjects having the habit of swallowing of tobacco juice 
had increased as the severity of OSMF has increased. 
In stage 4; out of 50 subjects, 49 subjects had the habit 
of swallowing of tobacco juice. Only few studies have 

assessed the relationship of swallowing of tobacco juice 
and development of OSMF. The result in the present study 
is in accordance with the study reported by Jha VK et al. 
[17] This might be due to fact that as the patient swallow’s 
tobacco juice, compounds like arecoline, nitrosamine are 
absorbed more. At the same time, it draws the attention 
that although there is a labeled statutory warning printed 
on the tobacco sachet that swallowing of tobacco juice is 
injurious to health, people are swallowing tobacco juice 
intentionally or un intentionally. 

Conclusions and Recommendations 

It is alarming to note that around 70% of the total 
subjects of OSMF in the present study were in the younger 
age group. Although the present study is short in stature 
and cross sectional in nature, it has highlighted the fact 
that there is an enhanced use of smokeless tobacco 
among young population and in females. Findings have 
suggested that national policies which are formulated 
to curb the menace of tobacco consumption are being 
constantly violated. 

Hence, it is recommended that to study the associations 
and enable research to discern the pathogenesis of 
OSMF, further multicentric studies should be undertaken 
and stricter implementation of COTPA should be a norm, 
so as to prevent the occurrence of oral cancer which is 
rapidly eating into the youth of our country. With a global 
recognition of role of prevention over treatment it is 
imperative that developing countries, especially having 
huge burden with oral cancer burdens declare OSMF as a 
public health problem and direct energies and resources 
towards prevention. It is recommended that community 
oriented out-reach programmes targeting children 
should be developed to avoid the use of arecanut/ and its 
derivatives to curb the menace of this disease.
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