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Oral submucous fibrosis in India: A new epidemic?

P. C. GUPTA, P. N. SINOR, R. B. BHONSLE, V. S. PAWAR, H. C. MEHTA

ABSTRACT
Bilckground. Oral submucous fibrosis (OSF) is a precan-

cerous condition caused by use of the areca nut. The reported
prevalence of OSF in Bhavnagar district during 1967 was
0.16%. We investigated whether the impression of an increase
in the incidence of the disease was real.
Methods. A house-to-house survey was conducted in

Bhavnagardistrict, Gujarat state. The use of areca nut-containing
products and tobacco wasassessed through an interviewer admin-
istered questionnaire. The oral examination was done by dentists.
The diagnostic criteria for OSF was the presence of palpable
fibrous bands.
Results. A total of 11 262 men and 10 590 women aged

15 years and older were interviewed for their tobacco habits.
Among 50 18 men who reported the use of tobacco or areca nut,
164 were diagnosed as suffering from OSF. All but four cases
were diagnosed among 1786 current areca nut users (age-adjus-
ted relative risk: 60.6). Areca nut was used mostly in mawa, a
mixture oftobacco, limeand areca nut, and 10.9% ofmawa users
had OSF (age-adjusted relative risk: 75.6). The disease as well as
areca nut use was concentrated (about 85 %) in the lower (< 35
years) age group.
Conclusions. An increase in the prevalence of OSF, espe-

cially in the lower age groups, directly attributable to the use of
areca nut products was observed. This could lead to an increase
in the incidence of oral cancer in the future.
Natl Med J India 1998; 11: 113-16

INTRODUCTION
Oral submucous fibrosis (OSF) is a chronic, progressive, debili-
tating disease that was first reported from India in 1953.1•2

Initially the disease was found only amongst people living in the
Indian subcontinent or in Indian migrants to other countries.
Later, it was reported from many South-east Asian populations.

In this disease the oral mucosa loses its elasticity and fibrous
bands develop.' The epithelium is atrophic and there is a marked
intolerance to spicy food. The opening of the mouth progressively
reduces and in extreme cases it may be difficult for even a straw
to pass into the mouth. The disease is precancerous'> and carries
a high relative risk (397.3 after controlling for tobacco use) for
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malignant transformation." Spontaneous regression has not been
reported and there is no effective or widely accepted treatment.

Several aetiological hypotheses for OSF have been proposed.
The most prominent among them was its relation with intake of
chillies. This was influenced by the fact that affected individuals
showed a high degree of sensitivity to chillies as well as its occur-
rence mainly among Indians who used chillies liberally in their
daily diet. However, this and other hypotheses have not been
confirmed.

It has now been demonstrated that the chewing of areca nut is
the most important aetiological factor for OSF. In case-control
studies from Bhavnagar, Gujarat? and Karachi, Pakistan," very
high levels of relative risk for areca nut chewing were reported
(109.6 and 94, respectively). A hospital-based prevalence study
of 1790 patients" and a population-based prevalence study of
11 046 individuals,'? diagnosed 136 and 335 OSF cases, respec-
tively, all of whom were areca nut chewers. In an intervention
trial, the incidence of OSF was lower (although not significantly)
in the intervention cohort where there was a substantial decrease
in smokeless tobacco and areca nut use due to health education,
than in the control cohort. II

The practice of chewing areca nut in a betel quid is at least two
millennia old. 12 It remained a rather personal habit in which a user
purchased areca nut from the market or ordered a vendor to
custom-prepare a fresh quid. Tobacco was introduced about four
centuries back and currently almost all regular areca nut chewers
use it with tobacco. This necessitates frequent spitting of a red
colour juice, a scourge for almost all public places in India. This
practice appeared to be slowly decreasing with increasing educa-
tion, urbanization and unacceptability of spitting behaviour.

During the last two decades, the situation has changed once
again and the practice of chewing areca nut has received a boost
with the advent of 'pan masala'. These areca nut-containing
products are industrially manufactured and commercially market-
ed. They are available in small convenient sachets and are backed
by high profile advertisement campaigns. As a result the use of
'pan masala' and similar mixtures containing areca nut has again
become quite common.

The prevalence of OSF was reported from population-based,
house-to-house surveys in rural areas of six districts in India. 13.14

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. 15

Thus, OSF 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 OSF.

The present study was undertaken in Bhavnagar district,
Gujarat to investigate whether there was any increase in the



114

prevalence of OSF and, if so, could it be attributed to an increase
in the use of areca nut?

SUBJECTS AND METHODS
Bhavnagar district is located on the western coast of India in the
state of Gujarat and has an area of 9259 sq km, In Palitana taluka
of this district, 20 geographically contiguous villages were selected
and all individuals aged 15 years and older were included in the
study. A brief questionnaire on the use of areca nut and chewing
and smoking of tobacco was administered by trained investigators
to each individual during house-to-house visits. Those men who
reported some kind of chewing or smoking habit were examined
in natural daylight using two disposable wooden spatulas by the
authors (PNS, VSP) who had been conducting similar studies in
this area for many years. The visits and examinations were called
off after 5018 male tobacco users were examined as more than the
targeted oral precancerous lesions were accumulated.

The criteria for diagnosing OSF was the presence of palpable
fibrous bands in the oral mucosa. This criteria has been used
consistently in all our studies since 1966.13

The most popular method of areca nut use in Bhavnagar region
is the chewing of mawa. This is a combination of areca nut,
tobacco and slaked lime [Ca(OH)2]' Areca nut is also chewed with
betel quid. Some people chew tobacco with lime without areca
nut. Application of commercially available dry snuff calledbajar
is also popular, especially among women.

The most common method of smoking in this region was bidi.
This is made by putting a small amount (about 0.2 g) of coarse,
ground tobacco on a rectangular piece of dried temburni leaf,
hand-rolling it into a conical shape and securing the roll with a
thread. Its length varies from 4 to 7 em, Another common method
of smoking tobacco was in a clay pipe. All these habits have been
described elsewhere."

RESULTS
A total of 11 262 men and 10590 women were interviewed for
their areca nut/tobacco habits. Figure 1 shows the age distribution
of the sample for both sexes. The pyramid first increases but then
tapers off rather steeply in older age groups.

Table I shows the distribution of tobacco habits among men
and women. Among women, almost the only tobacco habit preva-
lent was oral application of bajar, practised by 11.6%. Tobacco
use was much more common among men (67.6%). A variety of
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tobacco habits were prevalent, the most common being bidi
smoking (31.3 %), followed bymawa chewing (18.9%). Smoking
was slightly more popular compared to smokeless tobacco use
(35% v. 27.7%) with 4.8% reporting both kinds of use. Cigarette
smoking was rather uncommon (0.2%).

Among women, thebajar habit was concentrated among older
age groups whereas among men, smokeless tobacco use was
concentrated in the lower age groups (Fig. 2), 76% of all smokeless
tobacco users were less than 35 years old.

OSF was diagnosed among 164 men. The age and tobacco
habit distribution shows that 70.7% were solely mawa chewers
and an additional 22% used tobacco in other forms as well (Table
II). Only 4 persons (2%) did not report any current areca nut use
(they were past users). The disease seemed to be concentrated in
lower age groups; 84.1 % of the cases were less than 35 years old.

The highest prevalence of OSF was amongmawa users (10.9% )
and the lowest among those who did not use areca nut (0.12%).
Compared to no areca nut use the age-adjusted relative risk for any
kind of areca nut use was 60.6 (Table III).

Figure 3 shows the age distribution of the prevalence of OSF
among men with' some kind of tobacco habit and those with
smokeless tobacco habit only. Among men with some kind of
tobacco habit, the prevalence was high in the lowest age groups
(15-19 and 20-24) and then fell sharply. In contrast, among
smokeless tobacco users the prevalence fell rather slowly.

TABLEI. Distribution of tobacco habits among men and women

Tobacco habit

Any smoking
Bidi
Cigarette
Pipe

Any smokeless
Mawa
Betel quid
Tobacco
Bajar

Mixed
Any habit
No habit

Total

Male Female
n (%) n (%)

3942 (35.0) 16 (0.2)
3526 (31.3) 15 (0.1)

19 (0.2)
397 (3.5) 1 -

3124 (27.7) 1242 (11.7)
2127 (18.9) 7 (0.07)

171 (1.5) 2 -
799 (7.1) 2 -
27 (0.2) 1231 (11.6)

544 (4.8) 1 -
7614 (67.6) 1265 (11.9)
3648 (32.4) 9325 (88.1)

11262 10590
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FIG2. Age distribution of the prevalence of smoking among men
and smokeless tobacco use among men and women



GUPTA et ai. : ORAL SUBMUCOUS FIBROSIS

TABLEII. Age and tobacco habits of subjects with oral submucous
fibrosis

Age Mawa Mawa and Areca nut No areca nut Total
(years) others and others

15-24 59 12 2 73 (44.5)
25-34 42 16 3 4 65 (39.6)
35-44 9 5 3 17 (10.4)
45-54 5 3 8 (4.9)
55-64 I I (0.6)

Total 116 36 8 4 164
(70.7) (22.0) (4.9) (2.4) (100)

Figures in parentheses are percentages

TABLEIII. Prevalence of tobacco use among subjects with oral
submucous fibrosis (OSF)

Areca nut Users OSF Prevalence % RR
(age adjusted) (age adjusted)

No areca nut use 3232 4 0.12 (0.16) 1.0

Areca nut use 1786 160 9.0 (9.7) 60.6
Mawa 1326 144 10.9 (12.1) 75.6
with tobacco 136 2 1.5 (1.5) 9.4
with smoking 324 14 4.3 (5.0) 31.3

Total 5018 164 3.2 (3.3)

DISCUSSION
The prevalence of OSF in Bhavnagar district is available from a
population-based house-to-house survey of 10071 individuals
aged 15 years and older, carried out in early 1967 by the same
group of investigators. 13 In that survey, a total of 16 OSF cases
were diagnosed; a prevalence of 0.16%. In the current survey
carried out in 1993-94, using the same criteria and with one
common examining dentist (PNS), 164 OSF cases were diagnosed
among 5018 individuals examined with tobacco/areca nut habits;
a prevalence of 3.2%. A total of 21 852 individuals were screened
and even if we make the most extreme assumption that no OSF
existed among the remaining 16 838 non-examined individuals,
the prevalence still is 0.75%.

The old and the new prevalence are not equivalent for compari-
son because of the involved assumptions. Also in the older
sample, the villages were selected by random sampling giving a
representative sample of the entire district. In the current sample,
geographically contiguous villages were selected from one specific
taluka of the district. No other kind of selection, however, was
allowed. Although the examinations were stopped before complet-
ing.all villages, this is unlikely to have introduced any bias since
the villages were not being examined in any specific order. Also,
the age-sex distribution of examined individuals was compared
with that of the entire screened sample; and these were identical.

It seems unlikely that this sample selection procedure can
account for the large difference between the old and the new study
since the people studied are from the same district. Such a large
difference even on the most unfavourable assumption cannot be
an artifact either.

The real difference in the prevalence is higher than apparent at
first sight. In the older sample, not a single OSF case was found
among men although 5227 were examined out of which 71% were
tobacco users. 16 Thus among men, the prevalence increased from
zero in 1967 to at least 1.46% in 1993-94 (164 among 11 262
men, again making the extreme assumption of zero prevalence
among 6035 non-examined men).
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FIG3. Age distribution of the prevalence of oral submucous fibro-
sis among all tobacco users and smokeless tobacco users only

Chewing of areca nut has been established as the main causative
factor for OSF. 17 The present study shows that the trend in OSF
prevalence closely followed the trend in areca nut chewing. The
age distribution of OSF cases followed the pattern of smokeless
tobacco users rather than that of smokers or the general population.
OSF was diagnosed only among areca nut chewers since on
detailed questioning, all four patients not using areca nut presently
were past users. However, this information was not available for
the rest of the sample so no indication regarding the relative risk
for past areca nut use was possible. Thus while reconfirming the
role of areca nut in OSF, this study also emphasized earlier find-
ings that areca nut chewing in India almost always involves
tobacco chewing as well. 18

The findings in this study point towards an evolving epidemic
of OSF in the rural population of Bhavnagar district. OSF is a
progressive chronic disease with no known cure, yet 84.4%
patients in this population-based study were less than 35 years old
and 44.5% less than 25 years. The prevalence of areca nut chew-
ing in the form ofmawa chewing, followed a very similar pattern.
The age-specific prevalence of OSF among smokeless tobacco
users demonstrated a close and direct link between the two.

The reasons for this increased prevalence of areca nut chewing
and consequent increase in OSF are not hard to locate. Areca nut
is the main constituent of all 'pan masala' (betel quid mixture) that
may or may not contain tobacco. Unlike for cigarettes, government
taxes are low on these products and for 'pan masala' that does not
contain tobacco, there is no restriction on advertising. This has led
to an enormous increase in the use of all types of areca nut and
smokeless tobacco in the Indian population, especially in north
India as almost the entire 'pan masala' industry is concentrated in
the north.

Thus, the perception of a substantial increase in the incidence
of OSF in the north Indian population appears to be reaL Given the
degree of concomitant tobacco use among areca nut chewers and
the high relative risk of malignant transformation of OSF, there is
a possibility of an increase in the incidence of oral cancer. The
epidemic needs to be stemmed urgently by taking measures to dis-
courage the use of products containing tobacco and/or areca nut.
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Descriptive' epidemiology of leukaemias in Greater Mumbai

B. B. YEOLE, D. J. JUSSAWALLA, S. H. ADVANI

ABSTRACT
Background. There is little data available on the occurrence

of leukaemias in India. This is despite a large number of patients
being diagnosed and treated at various cancer centres allover the
country. We, therefore, analysed the available data of the
Bombay Cancer Registry to ascertain the epidemiological
characteristics of leukaemias in India.

Methods. The incidence and mortality rates of leukaemias by
cell type and sex were obtained for the most recent 5 years
(1989-93). The data of the past 30 years were used to study
the time trends using a linear regression model based on the
logarithms of the incidence rates.

Results. Leukaemias constituted 3.9% of all registered can-
cer cases and 5.4% of all registered deaths in Greater Mumbai.
Males were affected more frequently than females. Myeloid
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leukaemias were the commonest. A bimodal age incidence was
observed with the first peak in childhood, a trough bet ween 15
to 19 years of age and a slow rise thereafter. Among the various
religiousgroups Hindus had the highest rate. An increasingtrend
in the incidence of all types of leukaemias was also observed,

Conclusion. The incidence ofleukaemias inGreater Mumbai
is comparable to world rates. There is a male preponderance in
all cell types and an increase in incidence was observed over the
last 30 years. The higher incidence of myeloid leukaemias
observed by us might be related to under-reporting of chronic
lymphatic leukaemia.
Natl Med J India 1998;11:116-19

INTRODUCTION
Leukaemias are conventionally distinguished by cell type (lympho-
cytes, myelocytes, monocytes) and clinico-pathological behaviour
(acute, subacute, chronic). A comparison ofthe different subtypes
is difficult because of the small number of cases and the varied
accuracy of diagnosis, with different proportions remaining
unspecified. As a group, leukaemias represent 3% of the world
incidence of cancer. There is relatively little variation in the types
ofleukaemia occurring in different regions of the world. However,
some variation in the incidence pattern related to various subtypes
has been reported. There have been few reports on the epidemiology
of leukaemias from developing countries including India.


