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Design A case–control study was carried out in Chennai, South India.
Participant selection All subjects (cases and controls) were recruited 
from the outpatient department of Ragas Dental College and Hospital, 
Chennai. The cases were patients who had either reported for treatment 
of oral submucous fibrosis (OSF) or who had been diagnosed with OSF 
during routine oral examination. The clinical diagnosis was confirmed by 
biopsy in every case using established criteria. The control patients were 
chosen using a random selection method, in which every fifth patient of 
the outpatient department would be included. These individuals had no 
oral lesions other than periodontal disease associated with a chewing or 
smoking habit. One control was then selected for each case, matched by 
age (±2 years) and gender. All chewers in case and control groups used 
some form of areca nut at least once a day.
Data analysis The habits of cases and controls were classified into var-
ious categories without any overlap. Statistical tests were performed to 
find out if there was any significant difference in the duration, frequency 
and intensity of all habits between cases and controls. Univariate binary 
logistic regression was used to ascertain the significance of risk factors for 
the cases.

Table 1. Areca nut habits and Odds ratios  

Habit
No. of cases 
(%)

No. of controls 
(%)

Odds 
ratio

95% confidence 
intervals 

P value

Areca nut 9 (4.9) 3 (1.6) 3.10 0.83–11.65 0.078

Pan masala 33 (17.8) 0 81.50 4.95–1341.12 0.00‡

Areca nut or pan masala plus chewed tobacco 17 (9.2) 3 (1.6) 6.14 1.77–21.32 0.00‡

Areca nut or pan masala plus alcohol 29 (15.7) 0 69.93 4.24–1153.86 0.001‡

Areca nut or pan masala plus chewed tobacco and alcohol 43 (23.2) 9 (4.9) 5.92 2.79–12.56 0.00‡

Betel quid*† 13 (7.0) 0 29.03 1.71–492.17 0.00‡

Betel quid plus chewed tobacco* 14 (7.6) 0 31.37 1.86–529.88 0.00‡

Betel quid plus alcohol* 7 (3.8) 0 15.59 0.88–274.97 0.00‡

Betel quid plus chewed tobacco and alcohol* 19 (10.3) 0 43.45 2.60–725.30 0.008‡

Smoked tobacco* 0 15 (8.1) 0.03 0.00–0.50 0.00‡

Alcohol* 0 9 (4.9) 0.05 0.00–0.87 0.00‡

Smoked tobacco plus alcohol* 0 71 (38.4) 0.0 0.00–0.07 0.002‡

*0.5 added to each cell frequency to calculate OR. 
†Betel quid, a combination of betel leaf with slaked lime and areca nut. 
‡Significant at 1% level of significance. 

Results A total of 185 consecutive patients with OSF were assigned 
corresponding age- and sex-matched controls. The male to female ratio 
of OSF cases was 9.9:1.0. All areca nut products were associated with 
OSF (Table 1), with the risk being greatest for pan masala (processed 
areca nut without betel leaf; odds ratio, 81.5). This was followed by areca 
nut plus alcohol use (odds ratio, 69.9). Smoking and alcohol, together or 
on their own, did not show any correlation with the occurrence of OSF 
but their concurrent use along with processed areca nut increased the 
risk of OSF (P<0.05). Both duration and intensity of habit showed a sta-
tistically significant difference between the cases and controls (P<0.002 
and P<0.005, respectively). There was no significant difference in the fre-
quency of chews per day between the cases and controls.
Conclusions The present study confirms the strong association 
between areca nut use and OSF and between OSF and the increasing use 
of pan masala.
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Commentary 

OSF is a clinically significant disorder characterised by fibrosis of the 
submucosal tissues of the mouth, which limits movement of the oral 
mucosae and tongue, giving rise to microstomia and eventual dysar-
thria and dysphasia. There is a significant risk of potentially-malig-
nant and malignant disease with OSF. The condition is predomi-
nantly caused by long-term use of areca nut-containing agents and 
agents, although it may also have a genetic basis. The epidemiology 
of OSF reflects geographically- and ethnically-related use of areca nut 
products and thus is most common in areas of the Indian subconti-
nent.

 This work by Ranganathan and colleagues comprises a case–con-
trol study of individuals resident in southern India, with and without 
clinical features of OSF, to establish the association between OSF and 
the use of tobacco, areca nut (and areca nut-containing agents such as 
betel quid and pan masala) and alcohol. 

 The presence of OSF was confirmed histopathologically in the 
case patients. The control patients were systematically selected from 
an allied outpatient clinic (although this was described as “random” 
by the authors) and were age- and gender-matched to the case sub-
jects. The oral disease of the control subjects that necessitated attend-
ance at an outpatient clinic is not stated. 

 The results of the study indicate that OSF is significantly associ-
ated with use of pan masala and pan masala plus areca nut, with or 
without concurrent alcohol use. Tobacco smoking and use of alco-
hol without use of areca nut products is not associated with OSF. 
The results thus revealed that areca nut and areca nut-containing 
agents, with or without alcohol or tobacco, are of likely aetiologi-
cal significance in the development of OSF. In particular, individ-
uals using pan masala plus alcohol are particularly at risk of OSF. 
Tobacco or alcohol were not risk factors for OSF, whether taken 
alone or in combination. 

 The investigation did not include histopathological examina-
tion of the oral mucosa of control subjects, so it is possible that the 
study may overestimate the risk of OSF associated with areca nut-
related agents. The very high OR values associated with use of areca 
nut agents, however, does suggest that an aetiological link with OSF 
is highly likely. 

 There remains no effective clinical method of reducing the 
severity of OSF, nor its potential to give rise to oral squamous cell car-
cinoma. The significant finding of OSF being associated with areca 
nut, pan masala (with and without alcohol), suggest that there is a 
need to enhance strategies that increase public awareness of the risks 
of use of areca nut agents, or to develop strategies to limit the avail-
ability of such agents. Effective public health promotion initiatives 
are more likely to have an immediate effect upon the epidemiology 
of OSF than any innovative in-vitro research. 

Practice point
• The very high odds ratios associated with OSF and use of areca nut 
agents suggests an aetiological link is highly likely. Effective public 
health initiatives are more likely to impact on the epidemiology than 
innovative research.
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