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ABSTRACT

Objective: The objective of this research is to evaluate
the prevalence of OSMF stages in different age groups
and by gender distribution and to assess the association
of habit duration with the clinical stages of Oral
Submucous Fibrosis in a private dental institution.
Materials & Methods: In the outpatient department of
Oral Medicine, Ziauddin University, Karachi, a cross-
sectional study was conducted over 12-months. Following
the approval of the Ethics Committee, 61 individuals
with diagnosed cases of OSMF were chosen for the
study, including data categorized by gender, age and
duration of habits. Diagnosis of OSMF was done
according to clinical staging proposed by More et.al.
Descriptive analysis was done according to frequency
and percentages. Cross-tabulations were carried out
between gender and stages of OSMF and between the
duration of habits and different stages of OSMF.

Results: The research revealed a notable male
predominance (60.7%) among the individuals, with the
age group of 18 - 31 years. The most prevalent stage of
OSMF among both genders was Stage III followed by
Stage II, I and IV. Based on the duration of habits, group
3 (more than 10 years) showed more prevalence than
the others.

Conclusion: OSMF has a high risk of malignant
transformation, it poses a serious threat to public health.
This study advocates for increased understanding of and
strategies related to the management of OSMEF,
considering the severity and prevalence of the condition,
particularly in males within the group under study. It
also emphasizes the urgent need for public education on
the harmful effects of areca nut.
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INTRODUCTION

Oral submucous fibrosis (OSMF) is a chronic, progressive
disease that mostly affects the mouth and, in certain
circumstances, the throat. It is identified by the gradual
development of fibrosis in the tissues underlying the
mucosa and an inflammatory reaction close to the epithelial
layer. This causes severe rigidity, which in turn limits the
ability to expand the mouth'. This condition is associated
with serious disease and an increased risk of developing
cancer, making it a major public health concern in areas
where it is common’.

A common habit among South Asian and Southeast Asian
communities, constant eating of areca nut has been linked
to the cause of OSMF.The active alkaloid, arecoline found
in areca nuts, has been associated with the onset of OSMF
because of its inflammatory, cytotoxic, and fibrogenic
properties’. Moreover, the disease is more complicated
due to certain factors including immunological effects,
dietary deficiencies, and hereditary vulnerability®.
Epidemiological research on OSMF has revealed a varying
prevalence worldwide, with South Asian countries like
India having the highest rates, which may be attributed to
dietary and cultural patterns’. Recent research indicates
that OSMF is a potentially malignant condition, with a
global prevalence estimated to be between 2.28% and
8.62%". There is a male predominance for the condition,
which has been associated with higher rates of areca nut
consumption among men than women’. Nevertheless, the
prevalence is not insignificant in females, indicating the
impact of genetic predisposition and passive exposure®.
The malignant transformation rate of OSMF has ranged
from 7% to 30%, which raises serious concerns’. This
variability highlights how crucial it is to identify affected
people early, manage them appropriately, and keep
monitoring them constantly. The mechanisms leading to
the malignant transformation of OSMF are not fully
understood, regardless of known risk factors and the
demonstrated malignant potential, necessitating further
research’’.

OSMF classification and staging are critical for assessing
the severity of the condition, constructing treatment
strategies and projecting results. There have been various
proposed methods for clinical staging, the most used ones
center on the degree of mouth opening and histological
features. These staging methods make it easier to compare
study results and to conduct standardized OSMF
assessments''.

In light of the substantial impact that OSMF has on public
health, particularly in endemic areas, comprehensive
initiatives that address prevention, early detection, and
management are needed urgently.A comprehensive strategy
to combat this disorder must include public health activities
that reduce the intake of areca nuts, improve nutritional
status, and raise awareness of the risks associated with
OSMF". Different characteristics of OSMF have been
recognized by dental researchers. However, more work
needs to be done in the field of evidence-based dentistry,
particularly with respect to the relationship between the
clinical staging of OSMF and the gender role and duration
of habits. These factors have been associated with the
various clinical stages of OSMF in the current cross-
sectional study.

MATERIALS AND METHODS

This study used a cross-sectional methodology to
investigate the prevalence and distribution of oral
submucous fibrosis stages among patients who came to
the outpatient department of Oral Medicine, Ziauddin
University, Karachi. Using a purposive sample technique,
the study included 61 diagnosed OSMF patients. Patients
with OSMF of any age or gender were included in the
study while participants who had other potentially
malignant oral diseases were eliminated.

Patients were classified according to gender (male or
female), age, and duration of habits once the OSMF
diagnosis was confirmed by clinical examination.The
following criteria were used to define the age groups: 18
- 31 years, 32 - 45 years and 46 - 60 years. Duration of
habits was divided into 3 groups which were as follows:
Group A: 2-5 years, Group B: 6-10 years and Group C:
more than 10 years.This classification made it possible to
thoroughly analyze the distribution and prevalence of
OSMF stages across different demographic groups. As
suggested by Chandramani More et al.,” of the selected
patients were divided into 4 groups according to their
clinical stage. This staging system divides OSMF into
several groups according to clinical characteristics, such
as the degree of mouth opening, the existence of fibrotic
bands and other associated features. A standardized
framework for evaluating OSMF severity in the study
group was made available by the criteria for each stage.
Software for statistics was used to process the data collected
from the study. Descriptive statistical techniques were
used to describe the demographic characteristics of the
study population and the distribution of OSMF stages.The
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percentage of the study participants impacted by each
stage of OSMF was calculated. Chi-square analysis was
performed to investigate the association between the stages
of OSMF and demographic variables such as age, gender,
and duration of habit. A p-value of less than 0.05 was used
to indicate statistical significance.

RESULTS

These are the findings from our 12-month cross-sectional
investigation on the occurrence of OSMF at a private
dental institution. 61 patients in total were clinically
diagnosed with OSMEF, after which they were grouped
according to age and gender to determine the condition's
prevalence and stage.

Distribution of gender:

Significant male predominance was evident in the gender
distribution of patients with OSMF (Figure 1). A significant
majority of the 61 patients diagnosed with OSMF, 37 were
men, making up 60.7% of the total cases. By comparison,
out of all the cases, only 24 patients were found to be
female, accounting for 39.3%. Targeted interventions are
necessary, as this gender disparity is significant.

Gender
[VALUE] [VALUE]
(60.7%) (39.3%)
37 24
| Male Female

Figure 1: Distribution of OSMF by gender

Age distribution:

The condition was most common in the 18-31 age range,
according to the age-wise distribution of OSMF (Figure
2). The number of patients affected by OSMF in the age
group of 18-31 years was the highest, with 18 patients
aged 46-60 years, and 15 patients aged 32-45 years,
suggesting a concentration of cases in young adults.
According to this distribution, young age may be a crucial
time for the onset and diagnosis of OSMF.
OSMF stage in females:

With 11 cases reported, stage 3 OSMF was found to be

the most common among female patients (Figure 3).
Subsequently, stage 2 accounted for nine cases, while

Age-wise distribution of OSMF
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Figure 2: Age-specific OSMF distribution
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Figure 3: OSMF stage in females

stages 1 and 4 each had two cases. The increased frequency
of stage 3 suggests that women in this group were primarily
diagnosed with a disease of moderate severity.
OSMF stage in males:

Stage 3 OSMF had the highest prevalence (18 cases) in
male patients, comparable to female patients, indicating
that men were also diagnosed with the condition at a
severe stage more often (Figure 4). After this, stage 2 had
13 cases followed by Stage 1 with 5 cases and Stage 4
with 1 case. The data shows that a considerable proportion
of male patients have advanced OSMF, underscoring the
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necessityfor early detection methods in this population.
The prevalence of OSMF according to habit duration has
been shown in Table 1. Group C had a higher prevalence
(52.5%) than Group B (34.4%) and Group A (13.1%).
There was no statistically significant prevalence (p=0.31)
*p-value <0.05 is considered significant, Chi-square test
was applied

The findings show a distinct pattern related to gender and
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Figure 4: Staging of OSMF in males

Table 1: Prevalence of OSMF based on stages of OSMF

Duration of Stages of OSMF ot
habits Stage 1 | Stage 2 | Stage 3 | Stage 4
(zdfoﬁ;af) 0 1 6 1 8
oy | 2 8 1 0 21
e Growpey| S| B[ 2 |2 | o®
Total 7 22 29 3 61

age in the staging and prevalence of OSMF, with a greater
frequency in men, especially in the 18-31 age range. Stage

3 OSMF was found to be the most common stage at
diagnosis in both genders, giving rise to possibilities for
early management and possible insights into the natural
evolution of the disease.

DISCUSSION

The findings of our research identify notable gender and
age-related patterns in the event of OSMF, with a notable
predominance in males and a higher frequency in the 18
-31 years age range. This inequality in gender is consistent
with other studies as well with 60.7% of OSMF cases
being male showing a high correlation between OSMF
and gender-specific habits like tobacco and areca nut
consumption that are more common in men'*". According
to the literature, men are more likely than women to have
oral disorders associated with areca nut usage'’.
According to our cohort's age distribution of OSMF
patients, the clinical presentation could be directly
correlated with the duration of exposure to risk factors,
especially in the 18-31 years age group'’. This might be
a result of more social interactions and financial freedom
they experience at this age. As a result, at this age, they
engage in a variety of chewing habits, including pan
masala, gutkha, betel nut, smoking, and drinking, either
as a fashion statement, a coping mechanism for stress, or
a result of peer pressure. This is corroborated by the results
of other investigations which have demonstrated a latency
period between the beginning of exposure to risk factors
and the clinical manifestation of OSMF". Moreover, the
prevalence of stage 3 OSMF in our sample suggests that
patients typically look for care in the later stages of the
disease, maybe because of the development of more
obvious symptoms like restricted mouth opening and
burning sensation".

The staging pattern raises concerns regarding the
development of OSMF and the possibility of interventions
during this stage, with stage 3 being the most prevalent
among both genders. Severe fibrosis and major functional
impairment are frequently present at this stage™. A key
phase where intervention might prevent the progression
into more severe stages, which are associated with an
increased risk of malignant transformation, may be reflected
in the high prevalence of stage 3 OSMF*".

Many patients had advanced stages of OSMF, which
emphasizes the need for public health programs that
emphasize early detection and preventive education™.
These results are consistent with research highlighting the
value of awareness campaigns and cessation programs in
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the high-risk population™. In addition, a multidisciplinary
approach to managing OSMF is necessary to address the
complex etiology of the disease. This approach should
involve not just dentists but also oncologists, dietitians,
and psychologists™.

A study conducted in India assessed the impact of areca
nut product type, frequency, and duration on the occurrence
and severity of OSMF. The results indicated that the type
of areca nut product used, and its frequency and duration
of use had an impact on the incidence and severity of
OSMEF. The effects of pan masala and gutkha on the oral
mucosa are more rapid and detrimental. In terms of the
frequency, severity, and incidence of OSMF, the gutkha-
chewing practice had no discernible impact when combined
with the other habits®.The duration of areca nut product
use was found to have a non-significant effect on both the
incidence and severity of OSMF in the current study.
Additionally, the findings of our research demonstrate the
need for more investigation into the pathophysiology of
OSMF, specifically regarding the processes involved in
the development of disease and malignant transformation.
While data from the literature indicate that the
transformation rate of OSMF into cancer varies from 7%
to 30%, identifying the precise stages at which these
transformations occur could significantly affect treatment
strategies and patient outcomes™’.

To establish suitable preventive and control strategies,
epidemiological data gathered across a broad geographic
area will help determine overall incidence and prevalence
rates. Intervention should be at the community level and
should target high-risk individuals and populations who
use tobacco products. Primary healthcare providers and
dentists should take an active part in the prevention and
control of tobacco-induced lesions, as they are typically
the first to interact with patients who are at elevated risk.
The shortcomings of this study include small sample size
and the possibility of preconceived notions because patient
self-reporting was employed to gather data, which could
have led to underreporting of habits. The findings of this
study shed light on the patterns of behavior among the
individuals in the organization where the investigation
was carried out. This is concerning because over half of
the participants were younger and suffering from OSMF.
In the future, more studies should be done with a larger
sample size from multiple centers and in the general
population. Genetics and the susceptibility of the patient
to the onset and course of OSMF should receive more
attention than habit-centered history and management.

Additionally, it is necessary to stress and educate patients
in the early phases of OSMF on the significance of long-
term follow-up after habit cessation.

CONCLUSION

The demographic trends found in this research add to the
expanding body of data supporting the screening and
intervention techniques. The development and progression
of OSMF are influenced by cultural and behavioral factors,
which should be considered in age- and gender-specific
strategies. Future studies should carry out more
investigation into the natural history of OSMF, the efficacy
of different therapeutic approaches and the significance
of molecular and genetic markers in the development of
the disease. Due to the high incidence of OSMF, there
must be a major public education campaign and careful
management of the disease. Dentists and other primary
healthcare providers must be educated about
etiopathogenesis, clinical presentation, diagnosis, and
treatment of this condition.

Author's contribution

KI: Contributed to the conception and design of the study,
methodology, data collection, drafting the manuscript, and
critical revision.

FA: Contributed to the critical revision of the manuscript
and provided final approval of the version to be published.
SF: Performed statistical analysis and approved the final
manuscript.

AA: Contributed to data collection, formal analysis, and
literature search.

YA: Contributed to methodology, statistical analysis, and
data collection.

AN: Reviewed and edited the manuscript. All authors
have read and approved the final manuscript and agree to
be accountable for all aspects of the work.

Funding
This study did not receive any grants or funding.

Ethical approval

This study was approved by the Institutional Review Board
of the Ziauddin University, Karachi with the No
(1840120KIOM, dated: March 6' 2020).

Informed Consent
The written consent was obtained from all participants in
this study.

Altamash J Dent Med

30 AJDM / Vol. 03 Issue No. 01 - 2024



Igbal et al

Acknowledgements
The authors are grateful to all faculty members who
participated in this study.

Availability of data and materials
The data supporting this study’s findings are available
from the corresponding author upon reasonable request.

Consent for publication
Not applicable.

Disclaimer of using Al tools

Not utilized. All ideas, arguments, and conclusions
presented in the letter, however, are entirely the authors'
original work. The authors take full responsibility for the
accuracy and integrity of the content.

Conflict of interest
No conflict of interest.

REFERENCES

1. Gupta S, Jawanda MK. Oral submucous fibrosis: An
overview of a challenging entity. Indian J Dermatol
Venereol Leprol. 2021;87(6):768-77.

2. More CB, Patil DJ. Epidemiology of oral submucous
fibrosis: Prevalence and trends. In: More CB, editor. Oral
Submucous Fibrosis: A Guide to Diagnosis and
Management. Cham: Springer International Publishing;
2023. p. 17-29.

3. Sharma M, Sarode SC, Sarode G, Radhakrishnan R.
Areca nut-induced oral fibrosis: Reassessing the biology
of oral submucous fibrosis. J Oral Biosci. 2024;66(2):320-
8.

4. Nayanar G, Reddy MG, Kakodkar P, Dony EC. Malignant
transformation rate of oral submucous fibrosis: A systematic
review and meta-analysis. Oral Surg. 2023;16(2):220-7.
5. Wei C, Shen X, Liu W, Du R. A scientometric study on
research trends and characteristics of oral submucous
fibrosis. J Dent Sci. 2024;19(3):1834-9.

6. Evanjelin PJ, Maheswari TU, Salam S, Tripathi S,
Pandey A, Bahadure P, et al. Prevalence of different stages
of oral submucous fibrosis in India: A cross-sectional
study. Educ Adm Theory Pract. 2024;30(5):4750-6.
7. Thirumagal K, Jain RK. Age and gender predilection
of oral submucous fibrosis in an outpatient population of
a dental college: A retrospective study. J Contemp Issues
Bus Gov. 2021;27(2):2996-3003.

8. Igbal K. Expression of salivary HIF-1? levels among
the clinical stages of oral submucous fibrosis. Pak J] Med
Dent. 2023;12(4):63-7.

9. Peng Q, Li H, Chen J, Wang Y, Tang Z. Oral submucous
fibrosis in Asian countries. J Oral Pathol Med.
2020;49(4):294-304.

10. Rao NR, Villa A, More CB, Jayasinghe RD, Kerr AR,
Johnson NW, et al. Oral submucous fibrosis: A
contemporary narrative review with a proposed inter-
professional approach for an early diagnosis and clinical
management. J Otolaryngol Head Neck Surg. 2020;49(1):3.
11. Motgi AA, Shete MV, Chavan MS, Diwaan NN, Sapkal
R, Channe P, et al. Assessment of correlation between
clinical staging, functional staging, and histopathological
grading of oral submucous fibrosis. J Carcinog.
2021;20(1):16-20.

12. Gadkari TR, Bhadage CJ, Bhoosreddy AR, Sisodiya
SD, Chatgile RG. Effect of patient's age, duration, and
frequency of tissue abusive habits on severity of oral
submucous fibrosis. J Dent Res Rev. 2023;10(3):119-22.
13. More CB, Das S, Patel H, Adalja C, Kamatchi V,
Venkatesh R. Proposed clinical classification for oral
submucous fibrosis. Oral Oncol. 2012;48(3):200-2.
14. Munde A, Nayak P, Mishra S, Karle R, Farooqui A,
Sawade R, et al. Demographic and clinical profile of oral
submucous fibrosis: A retrospective study. J Pharm Res
Int. 2021;33(56):308-17.

15. Tariq H, Ahmed S, Naz M, Naureen A. Frequency of
oral submucous fibrosis and its correlation with the level
of education in patients coming to a tertiary care hospital
of Karachi. Asian Pac J Cancer Care. 2020;5(3):157-60.
16. Sumithrarachchi S, Athukorala I, Rumy F, Jayasinghe
R. Prevalence of tobacco and areca nut use among patients
attending a dental teaching hospital in Sri Lanka and its
association with oral mucosal lesions: A cross-sectional
study. J Oral Biol Craniofac Res. 2024;14(1):39-43.
17. Cai X, Yao Z, Liu G, Cui L, Li H, Huang J. Oral
submucous fibrosis: A clinicopathological study of 674
cases in China. J Oral Pathol Med. 2019;48(4):321-5.
18. Cai X, Huang J. Clinicopathological factors associated
with progression of oral submucous fibrosis: A population-
based retrospective study. Oral Oncol. 2022;130:105949.
19. Kumar LB, Mathew P, Madhavan N, Siddique S,
Kshetrimayum N, Iyer K. Evaluation of mast cells and
burning sensation in various stages of oral submucous
fibrosis. J Oral Biol Craniofac Res. 2020;10(4):430-4.
20. Sharma SR, Chavan S, Karjodkar FR, Sansare K,
Bharathi S, Singh S. Correlation of clinical features in

Altamash J Dent Med

31

AJDM / Vol. 03 Issue No. 01 - 2024



Igbal et al

oral submucous fibrosis: A 9-year retrospective study.
Ethiop J Health Sci. 2022;32(1):56-64.

21. More CB, Gavli N, Chen Y, Rao NR. A novel clinical
protocol for therapeutic intervention in oral submucous
fibrosis: An evidence-based approach. J Oral Maxillofac
Pathol. 2018;22(3):382-91.

22. More CB, Patil DJ, Rao NR. Medicinal management
of oral submucous fibrosis in the past decade: A systematic
review. J Oral Biol Craniofac Res. 2020;10(4):552-68.
23. Singh K, Sharma D, Kaur M, Gauba K, Thakur JS,
Kumar R. Effect of health education on awareness about
oral cancer and oral self-examination. J Educ Health
Promot. 2017;6:50-61.

24. Agrawal P, Gupta C, Bhola N, Pawar SS, Sonpal PM,

Gattani V, et al. A case of advanced oral submucous fibrosis
management: Beyond the conventional approach. Cureus.
2024;16(6):55-62.

25. Srivastava R, Jyoti B, Pradhan D, Siddiqui Z.
Prevalence of oral submucous fibrosis in patients visiting
adental OPD of a dental college in Kanpur: A demographic
study. ] Fam Med Prim Care. 2019;8(8):2612-7.
26. Murthy V, Mylonas P, Carey B, Yogarajah S, Farnell
D, Addison O, et al. Malignant transformation rate of oral
submucous fibrosis: A systematic review and meta-analysis.
J Clin Med. 2022;11(7):1793-99.

27. Igbal K, Butt S, Razi A. Clinical characteristics of
patients with oral submucous fibrosis: A single institute
study. Natl J Health Sci. 2024;9(1):44-8.

2. 8. 8.8.8.8

Altamash J Dent Med

32 AJDM / Vol. 03 Issue No. 01 - 2024



