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Abstract

The socio-economic aspects of areca nut consumpnion have been overlooked. A narrative review was conducted
to establish some of these features of areca nut consumption. Medline, Pubmed and the World Wide Web were
searched using the terms: areca nut, betel nut, areca catechu and pan masala. Further analysis was conducted
of datasets describing aspects of United Kingdom areca nut sales and consumption. South Asian economies at
different stages of development have varying areca nut cultivation pracnces, employment opportunities and
marketing sirategies. Attempts at regulation of areca nut vmport and sales are described. Rerail practice among
the South Asian communities of the United Kingdom was found to reflect the diverse consumer practices current
in their countries of origin. A study of areca nut consumption patterns and motivations among Bangladeshi
women resident in East London identified differences berween those chewing areca nut in paan with and without
tobacco. Further research into the socio-economic aspects of areca nut consumption is needed which should be

mulndisciplinary in focus, of sound scientific quality and incorporating the opinions of consumers.

Introduction

To discuss socio-economic aspects of areca nut
use provides belated recogniton of a neglected
aspect of a muludimensional behaviour. The
main thrust of resegrch into areca nut use has
been epidemiological, seeking to idenufy trends
in behaviour and the resulung disease outcomes.
Less attention has been given to the social aspects
of areca nut consumption. This focus would
widen the debate from a disease 10 a social model
of health, recognizing that the determinants of
health are broader than individual behaviours.
The preventive focus has been upon developing
messages for individual consumers, disregarding
opportunities to introduce other policies and
initatives that focus upon other determinants of

this behaviour. Changing social and economic
policies may lead to changing cultivation and
marketing practice which will, in turn, affect
individual consumption. The search for a pre-

" venuve message has given inadequate attention to

variations in areca nut use. In the United King-
dom the emphasis has been upon understanding
a South Asian model of consumption, which is
linked to positive sociocultural messages per-
ceived as promoting increased consumption.' In
other populations consumption could be differ-
ent, because areca is associated with abundant
availability and tradition.®* Current estimates
that 10% of the world’s population are regular
consumers, comprising perhaps 600 million peo-
ple, suggest the desirability of widening per-
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spectives. A review was therefore conducted to
establish and describe some of the relevant socjo-
economic features of areca nut consumption,

existing literarure sources was undertaken, Med-
line and Pubmed were searched using the scarch
terms: areca nut, bete] nut, areca catechu and pan
masala. In addition the World Wide Web was
accessed for ;a supplementary search focusing
upon the production, Processing and marketing
of areca nur. Secondly, further analysis of data
sets which describe aspects of areca nut sales and
consumption within the United Kingdom was
conducted >-5 Reflecting the limited nature of the
resources available 1o describe the s0cio-eco-
nomic aspects of areca nut use,
presented as a series of case studies.

Results
Changing areca muy culnvation

Areca catechu, of which areca nur is a fruit, is one
of the palm species. Palms are one of the oldest

a rural agrarian
c€conomy. They provide fodder for cattle, edible
fruits, building materials, fuel and fibres. Gandhj
argued that one species of palm had such a
multiplicity of use that its cultivation and harvest
would banish pPoverty from the land, while 1000

palm.”The date palm is considered the staff of life
by Moslems, recognizing the importancc‘of the
date in the breaking of th¥ys, during Ramadan,.
The cultivation of A

tion of fresh perishable products, based around
individual preferences and tastes.
The liberalization of economic policy, trends 1o

the needs of 3 mass marker. The development of
Pan masala, a pre-packaged mix of areca nut,
lime and spices, in India has been one response to
this need. More Pan masala is sold in urban than

well feel exploited and aggrieved, following the
loss of a traditional right.® The development of
areca nut as a market €rop has resulted in j;
replacing other €rops such as rice, cultivated
Previously for subsistence, and the introduction

of fertilizer and pesticide applications 10 Improve

make paper or as g source of fuel for electrical
POWwer generation, 1213

Parag, a premium Pan masala of fresh areca nuts,
cardamom and lime, as part of 5 product range
which includes tobacco products, Coconut oil,
washing powder, greeting cards, mineral water
and writing pens, ' Suppliers of the raw product
for export can be located on the Web, most
usually from Indonesia, where it is possible to
purchase different qQualities of nut in 50- or 85-kg
sacks, !5

packaged producy either as pan masala or, with
tobacco added, as gutkha, 16-18

Changing employmeny apportunities

€ processing of areca nur in India has tradi-
tionally required the employment of a labour
force, especially in Preparing the nur for con-
sumption. The nu has then been supplied 1o
from whom individual



permanent labour force to tend the trees who, in
return, receive regular cash wages.® The aggres-
sive marketing of pan masala has jeopardized the
pan wallahs’ livelihoods. There are reports of pan
wallahs striking in one Indian town because of
reduced profit margins due to the price they pay
for areca nut doubling in 12 months.'® The
production of pan masala requires the integration
of supplies of individual ingredients in addition to
areca nut alone, all of which may be produced in
different parts of India. Other industries asso-
ciated with pan masala production are the spice
and silver foil industries. This use of indigenous
suppliers enables the Indian pan masala trade
association to make the claim that their product is
‘swadeshi’, signifying a product using domesti-
cally supplied ingredients.?®
One focus of this marketing activity has been
on the urban Indian consumer. However, it is
estimated that 70% of Indians live in rural areas.
Growing rural affluence has led to the creation of
a developing market for packaged goods which
manufacturers have not been able to meet. This
has been ascribed to factors such as inefficiencies
in distribution through a fragmented transporta-
tion infrastructure. It has been noted that innova-
tive methods of packaging have been introduced
to bring down overall costs and create markets. As
with products such as hair shampoo and tooth-
paste, the packaging of pan masala has been
changed from containers to 10-g sachets. This
change is considered responsible for an increase
in sales in India from five million dollars in 1985
to 66 million dollars in 1991.2!

The regulation of areca nut marketing
The regulation of areca nut and produgts such as
pan masala is extremely difficult. First, the
traditional method of consumption has involved
the assembly of a quid with ingredients reflecting
individual preferences. Secondly, there is a large
informal sector, highly decentralized and unh-
censed, which operates outside of official control.
While the Indian government seeks to impose
excise duty upon the sale of pan masala, it is also
recognized that there is wholesale evasion of
payment of the duty. Recently, pan masala with
no tobacco and no more than 10% of areca nut by
weight has had the rate of excise duty reduced
from 40% to 16%.%*

Within North America the US Food and Drugs
Administration maintains an import ‘alert’ for
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i

Socio-economic aspects of areca nut 141
areca. lmports are automatically detained if
detected on the grounds of it being ‘adulterated,
containing a poisonous or deleterious substance
or unsafe food addinves’. There are also reports
of artempts to import areca nut by misbranding
the product as ‘fragrant wood slice’. This ‘alert’ is
supported by the US Department of Agriculture.
Commentators note the need for clarification of
the status of this alert since US Customs advise
that dried betel nuts should pay an import duty of
11 cents per kilo.?*

Areca nlit for persondl consumption, ‘pure nut,
chopped and ready to chew’, is readily available
to purchase on the World Wide Web from Amer-
ican suppliers, at $10 for 60g and $25 for 240g,
along with advice on consumption.?* Possession
of areca nut in the Californian public school
systemn is grounds for suspension. The Food and
Drugs Administration has also formally expressed
a view to the US House of Representatives that
individual possession for personal consumption
should not be allowed.?*

Within the United Kingdom, analysis of pre-
packaged pan masala products has identified a
group of problems.?® First, labelling on the
packaging was someumes non-existent. Instruc-
tions as to use were also omitted. Secondly, the
labelling might be unsatisfactory in omitting
items which, on analysis, were found to be
present. Thurdly, products contained non-per-
mitted food addiuves, sometimes in excessive
amounts. Samples of the raw ingredients such as
pan leaves were also examined and found to be
contaminated with salmonella. The labelling
inadequacies would be expected to lead to
prosecution of the importer of the product.

The markenng of areca nut in the Urmited Kingdom

Two contrasting studies of retail practice in the
United Kingdom have been carried out in Lon-
don and Leicester.>* The first investigation was
carried out in 1996 to map the availability of paan
ingredients in the London Boroughs of Tower
Hamlets and Newham. First, the addresses of
retail outlets selling paan ingredients were
mapped. Secondly, a structured interview sched-
ule was administered to the owners of each shop.
The overall response rate for the interview was
76%.The schedule contained questions about the
type of shop and its opening hours, which paan
ingredients were sold, in what quantity and for
what price. One hundred and twenty-eight shops
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The trade in aJj Paan products (betle leaf » hme,

weight a week for each retailer, with 2 range of
500-600 pounds weight. The rerai] price was
approximately £1 per pound weight and the
cstimated weekly sales were £8538. These sales of

Howéver, in contrast to the Eas London rerai-
ers, the sale of Pre-packaged pan masala prod-
ucts was much more €ommon than the sale of
individual ingredients.
1t was also

report suggests that the Practice of consuming
pre-packaged pan masala would start following
visits to the Indian subcontinent. Thijs argument
would have less validity in Bangladesh. As the

poor and the
transport infrastructure js undeveloped, visitors
returning there would find that plain paan prod-
ucts would continue to be preferred.??

The prevalence of areca muy consumption

Within the United K; gdom there has been a
series of studies of Paan chewing, usually with or
without the addition of tobacco.?*33 Eqimares of
the prevalence of chewing paan vary from 45 (o
95%. There are several possible reasons for this
variation. First, the samples may not haye been
drawn from the same South Asjan community.

experience of use (‘have You ever had’), while
others have inquired about current use. Ques-
tions have not always adequately defined the
terms used, failing 1o distinguish between paan
with and without tobacco. Thirdly, there has been
variation in sampling practice. These studies are
reviewed by Wamakulasuriya in this issue.,

Commonly used factors to explain any varja.
tuon might be age, gender and social class, Ag
suggested above, the data 10 identify variation
around these factors is not always available
Within these constraints:

suggest that the age of
stanmgtochcwarcca, usually in paan, is abour

® Atage of onset there appears 1o be no variation

in gender, although older people eat more
areca. !

® Consumption decreases  with educationa)
attainment. '

® The Bangladeshj community is the most
socially disadvantaged'of the three South Asian
communities. Estimates of paan chewing ip
this community are high, reflecting its adop-
tion by women as a method of consuming

The validated prevalence of paap chewing with
tobacco by UK resident Bangladesh;j women has
been investigated.s The

1§02
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Figure 1. Rerrospective age of siarting current paan use (with and without wbacco) in a sample of Bangladeshi women
(n=166)

interview schedule containing questions about
age, aspects of tobacco use and the degree of self-
reported dependence upon tobacco. Validation of
responses was achieved with carbon monoxide
and cotinine concentration analysis. This valida-
tion exercise enabled the identification of a group
of paan chewers without tobacco.

The outcomes of this study showed that 75%
(n=169) of the whole sample were currently
chewing either paan without or paan with
tobacco. While 49% (n=111) of the whole
sample were classified as current paan with
tobacco chewers, 25% (n=58) were currently
chewing a plain paan with basic ingredients of
betle leaf, areca nut and lime without tobacco.
Current plain paan chewers had a significantly
younger mean age (32.4 years vs. 39.0 years,
t = 4.0194, p=0.000). The consumption patterns
gf plain paan chewers and paan with tobacco
chewers differed in terms of the mean number of
paan chewed daily (2.23 vs. 9.00, r=6.905,
p=0.000), the age of starting their current
practice (9.7 vs. 21.2 years, 1= 8.342, p=0.000)
and the length of their chewing career (22.7 years
vs. 17.9 years, 1= 2.179, p=0.031).

Figure 1 further clarifies the age at which the
current paan chewing practice had commenced.
The majority of plain paan chewers had started
their current practice at or around the age of 8
years, while the impetus for starung to add
tobacco to paan occurred at different nmes in the
respondents’ life spans. Fifty per cent of the paan
with tobacco chewers had still to start their
current tobacco consumption at the age of 20

years. These differences were tested using the log-
rank test for equality of survivor functions and
were found to be statistically significant.

The plain paan and paan with tobacco chewers
also differed in their motivations and practice
(Table 1). Plain paan chewers were more likely to
cite ‘refreshing’ as their main reason for chewing
whereas those chewing paan with tobacco most
commonly cited ‘habit’ as their reason for chew-
ing. While the paan with tobacco chewers were
more likely to have their first paan of the day
within 1 hour of waking, for those chewing plain
paan this was more likely to happen at least 2
hours after waking. Finally, plain paan chewers
reported only a moderate intention to stop this
practice, compared to the paan chewers with
tobacco who were more likely 10 report a strong
intenuon to stop adding tobacco to their paan.
These differences were tested using the chi-
square test for wend and were found 1o be
statistucally significant.

Discussion

This paper has reviewed some of the socio-
economic aspects of areca nut consumption.
Data to support a comprehensive systematic
review, reflecting the wide use of areca nut, is
lacking. The sources used have their limitations,
being dependent upon the geographic location
and focus of academic research interest in areca
nut and the geographic development of the World
Wide Web. An emerging outcome has been the
identification of a heterogeneous method of use,

| Go>
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Questionnaire jrem (n=58) (n=111) Significance
Reason for chewing (%) - i
habit 228 61.2

refreshing 63.2 126 0.000
helps teeth and gums 7.0 223
other 7.0 38
i
First paan quid of the day (%) /
within 1 hour 1.8 398
within 1-2 hoyrs 7.0 26.2 0.000
2+ hours 91.2 340
Intention to quit (%)
none 28.1 214

moderate 54.4 3.0 0.002
strong 175 45.6

with variation within and between Populations.  areca nut consumption started, and any change in
The areca nup may be placed in a quid along with this behavioyr OVET time,
the piper betle Jeaf and lime, drunk in beverage Fourthly, accessible and robust data clearty

a case-study basis. Ing areca nut in paan with tobacco, with g

SOcCio-economic change in Indja. have been largely overlooked, inhibiting the

Thirdly, a focus on the health ang behaviours identification of clear conclusions, This research
of the United Kingdom South Asian commuy- should be multidisciplinmy in focus and of high
nities, who make up about half of the United scientific quality, The Consumer voice js currently
Kingdom ethnic minority Population, has deve]- ignored in the development of this research

group, differing along variables such as geo-
graphic distribution in the United Kingdom,

educational attainment and €conomic prosperit y. At:knowiedgemenm

It cannot be assumed that their patterns of areca Sharif Islam s an MRC Health Services Research
nut consumption will pe similar. Further data Training Fellow. Dr K Chaudhry, from the
collection should establish factors such as return Indian Councij] of Medical Research, made con-
travel to their families® country of orgin where SUUCtve comment On an earlier draft.

[Goy
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Oral submucous fibrosis: study of 1000 cases { ‘-om central
India

V. K. Hazarev'. D. M. Erdewad', K. A. Mundie®, 5. N Ughade’

*Departmient of Oral Pathologr & Aficrobiolegs o oot

Nciewce & Engweering Governmenr Engineeving €44
Cavernmentt Medical Colloge. Nagpur, Indiu

BACKGROUND: Yery few reports have been published
on the.gender specificity of oral submucous fibrosis (OSF)
in relation-to habit patterns and the severity of disease in
the world literature. The purpose of the study was to
ascertain the gender specificity for dilferent habits and
severity of OSF.
METHODS: A hospital-based cross-sectional study on
various habit patterns associated with OSF was per~
formed in Nagpur over a 5-year period. A total of 1000
OSF cases from 266 418 out patients comprised the study
sample.
RESULTS: The male-to-female ratio of OSF was 1.9:1.
Occurrence of OSF was at a significant younger age
group (<30 years) among men when compared with wo-
men (OR = 4.62, 3.22-6.63, P = 0.0001). Reduced mouth
opening, altered salivation and altered taste sensation
were found to be significantly more prevalent in women
when compared with men. Exclusive areca nut chewing
significantly more prevalent in women
(OR = 44.5, 215.4-79.8, P = 0.0001). Whereas significant

habit was

increase

(OR = 2.33,

for Gutkha

(Areca quid with
1.56-3.54, P = 0.0001) and kharro/Maowa

tobacco)

(crude combination of areca nut and tobacco) (OR = 6.2,
4.36-11.06, P = 0.0001) chewing was found in men when

compared with women.

CONCLUSIONS: There is a marked difference in liter-
acy, socioeconomic status, areca nut chewing hahic,
syimmptoms and disease severity in women when com-
pared with men in the central Iindian population.
| Oral Pathol Med (2007) 36: 12-7

Keywords: oral submucous fibrosis: descriptive study, gender:
pan masala: oral cancer
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Introduction

Oral submmucous fibrosis (OS5 o high risk precan-
cerous condition characterizad I chanees in the con-
nechive esue libers of the s Prepo el ‘IC'-'I“"
parts leadmg to stilfness ol the mecosa and restrieted
mouth opeming. OSF has been seported almest exclu-
sively among Indians fiving i adia and among other
Asintics. with a reported preval 2 ranoing up 1o 0.4°%,
i Indin rursk popuatation Fodenuological and
fovere capenmmental stadies boeoe shown that chewine
arev ni e dreca .'rfh'{'fﬂil 1~ |l'h.' Tunek§tsT g hn[»'z_i!h‘;'ll [:l(‘tl\hl
for OSE (7)

Althoureh there ave regrona! Crsitions in the tvpe of
areca nul produocts used m b, the berel ot (130
was the most populas and pic.alent habit in ancent
Indian culture. But-in 1980, boih areca quud products
such as Pan masala (Areca qui!} and Gurkla (AQ
tobacco) were mtroduced in Indvan market as commer-
cial preparations. Since then theie has been an ncrease
in the use Pan Masala (Arcca gqud) and  Guikhba
(A + T n the vounger age crouns. winch had lead
o mescised incidence of OSE 1

P Mosida (Areca qniai! el sfes arecn nnt. catechu,

e Hlsvenrs and spices (hin cvrs st based

e conbrod study has prosad e associaton ol flan
Musaeda A0 wahi haghea Alne bk N9 0 ol
developriiest of OSE ¢4y, Gk a0 1AQ = 7T conttns

ali mpredicnts of Pann Masate 1AQ3 pius (obacce and
other contents, that are closely v arded seeretes and s o
commercial substitute to local preparatton populariy
kiown as Klarra: Mawa (3).

Recently, it has been documented that the habit of
chewing Gutkha (AQ + T) hal gamed considerable
popularity among the younger wien in this region. The
rapidly increasing prevalence of this habit can be judged
from the 1eports that the Indian market tor Pasi srasale
yAQY and Guthka (A = T) o~ owerth 28 biflion (178¢

W) oo e

Many opidenmiologweal studic s one OSE urve been
aublishied i worhd iteratuie 11, 750 17 10, Do YR
bhoseaer cery B seperts lon weegy petthlishied oo
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gender specificity of OSE 4, felation to habit paierns
and the severity of disease (7). Given this paucty of
mnlormation, a hospital-hased Cross-sectional sty was
rerdormed o aseertain the sonder specificity for iler
ent habits assockated winh OLF and the precaion .
e cancer among these it controthng
chewmg habiis,

SE B e

Materials and method-

A otal ol 266 41x paticen visited  fhe S g ien)
department of Goverumc_ur Dental College Hospy
tal, Nagpur, central India. 10 4 Syeur pertod o,
January 2000 to December “D04). Out of these. 100
patients were diagnosed for O5) and they compried (he
study sample. Criteria for dragnosis of OSF were the
presence of palpable fibrous hands in the fabial and o,
buceal mugesa, loss of elasticity of the buccal fabiy]
fmucosa and inability to open the mouth wide (1. 6). The
B3 Wis confirmed by biopsy 11 . gk
eroup of cases, using estali'iched eritersy: subringos!
dense and - avascular colianous  connectis.
variable number of ¢hrong
epithelmi atcophy ().

Cemplete chinical izt - mcluding demmoe s ph,
detatls. various oral habis he frequency tsanidr
times per day), duration ears of consumption i
Iype [Areca nul. Kharerg 1), it Measeds 1\
Crvetklier (AQ + ), BQj clony with tobagoce. Ut
recorded in case record formy,

s,

e,

Devta sranagement aud ettty yin
For the purpose of daty Y. storage M veirievy),
chuician-friendly graphical  softwyye progrimme
'SOFPro 10" was specially designed and developad wiil,
the help of a qualified software programmer. Graphien}
user nterfice (G U Sereem were developed sy
Visual Basics 6.0 and dntabuse in MS Access Devionina
of a suitable “form’ or g SIEY Gind Fornge
storage of information FCEMPUIeT serecns w - doane
Per the structure of case ro i form for Q5
Al staitistical WSS g el 5
vooled STATA Veraon ¥31 1§17 & SO,
Lakeway, TX, USA) so e Deseripun ¢
like mean vilues and Standard desianion. foy IR
varwables and PeTCentage for categorica Vaibics
calculated. The OSF cases were classificd by gender for
comparison purposes. Esiimation of odds rauo (OR;
along with 95% confidence intervais was made for
comparing risk of OSF by gender. Tests of significance

Feag

Bk

LEE R L FT TR

Wl

like unpaired /-test for Companng  means
chi-squared test of ASSOCIALION  were perforined [y
companng pereentages of 1wo mdependent MU
men vs. woinen). A value of 4+ D03 was Comreitivs el
stitistically sienibican
Results
Yo Wi presalence of @) o Wie b b g
'-JI.!«IJ 11 'I‘:hf\' | Ll o L TEHIRL IS T
tound to sanpe from 240 ) o g frot Traus

I

wflimmators -

CSF: srudy of kg wasey

Mabrs . e al

Table | Yearwise prevalesce of oral submucous fibrosis
Ve Cuses Sample size Prevalence {per Iin casey
s 1er e v S— '
NEH _ jaC 59973 278
TEr RS 4R R4 143
Ty Bl 46 751 4.4
Waji 4% 257 .42
S T
L B TR highlights ihe mereasing tren:! iy

¢ ol OSF since 2000.

e alegn

Dimsnepgintic /

Tabk 2 shows the.demographics of 1000
= 830) was 27.60
women (n = 170)
Thus, occurrence of

HWean age for men (n
12-75) years and for
.78 + 120 (range 9-75y years.

OSF cases. The
+ 9

58 (range
it was

OSF was at 3 significantly younger age (<3p vears)

Jihone
LI

-
L
L
& Y 1a
s i 4z
i 278

e
L aphics of oral submucoys filiosis
—————
Male Female
(¥ = 830 i =t70;
Vb aty, No, s N %
‘ ——————————————
'|."'. E'-'}"!l
o - 1 06
i pa 180 ¥ 4 i 23 13.5
20 29 439 529 42 242
Wiy 131 158 59 347
oy 55 66 R{H 17.6
'-- 25 30 13 LR
! i .
h 1.1 194 12 7.1
i LLTHT I 67 62 4 103 o6
ere g gh 51 61 44 258
! 51 6.1 1 {3
O T
241 11§ 22 32
A [l 54
I L5 I |
' i I 1% 832

women (OR —
£ = 0.0001). Prevalence of OSF in
(53,0 was significantly (P < 0.0001) more than i

4.62,
men
n

1 06
203 35.2
481 77.6
190 30,5

85 243
40 1.8
173 17.3
670 63
93 .5
[ 6.2
A5 352
LR .33
By 3
| 1«
—_—
) S
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_Table 3 Symplems and oskdistrtbution of OSEF by g

: Mufe (N = x)

Sympsom® No. e s

Reduced mouth opening 747 90 0
Burning sensation 734 BE.4
Ulceration 545 657
Altered salivation 307 RO
Tuste change 268 bb e
Dvsphagia 205 M7

*Seune patients had mdre than one syw‘plurru of OSF.

women (17%) with male-to-female ratio buoing 19
Signtficantly highér proportions of women belonzod 1o
low socioeconomid status wheh compared with micn
(OR = 1.43, 1.00-2.04, P = 0.035). Proportion of illit-
erate women was significantly higher when comparcd
with illiterate men (OR = 5.46, 3.38-8.74, P = (.0001).

Table 3 shows the gender-wise distribution of symp-
toms in OSF cases at first presentation. Reduced mouth
opening (OR = 1.98, 097-4.5, P = 0.053}, altercd sal-
vition (OR = 1.41. 0.99-1.99, P = 0.043) and altered
taste sensation (OR = 161, 1.13-2.29, P = 0.004) were
found to be significantly more prevalent in womwn vhen
compared with men.
Chewing habits :
Out of 1000 paucnts, 77.8% (= 778} paticnis woie
having multiple (more than one) habits, wheieas 20 57
(n = 205) patienls were having exclusive habits tonly
one habit), 1.7% (n = 17) patients did not give history
of any habit. Average length of chewing for all cases
was 21.5 £ 22.6 min with a mean frequency of chewiny
1.28 + 4.03 per day and mean duration of chewind
1.4 £ 3.59 years.

Exclusive habits

Table 4 gives the distribution and risk of OSE cases
having exclusive habits (n = 192). Females have shown
statistically significant increase in exclusive areca nut
chewing habit (OR =445, 254-79.8. F = 0.0001)

Fahle ¢ Gender-wise nskidistnbution of oral submucons fibross

with exciusive habuts

Maie Ferul

(N =&10), (N=170}.
Variables n (%5) n{%) OR (95% C! 1 veaire
ch‘.‘a nut ) ) .
Yes 20 (2.40) 89 (52.35)  44.5(254-70.5) v
No 810 (97.59) 81 (47.64)
Kharra .
Yes 38 14.57) 0 (00)
No 792 (95.42) 170 (100}
Gutkha . B
Yoo LR CI B g2 (1.1 169 09330 TS
No 795 (95 TR 168 (YR.82)
Tohacco -
Vioy 0ns (iLe0) 03 (1l 76) TR R
N 8235 ['!‘}.]9:’ 167 (98.23)

SR values cannet be calculated because of rero cell hioguenty

e

%

! .ln.—fl \ “r

A - R utEL ¢ )

16 94 - PN 974 %) i

157 921 587 0.85-115) b pas

ti: hi X fIS{ORD | 67 AT
¥iy SARe LS ey

| 438 sk} 13-2 1)

i X2 AN a3 2oy FiarTe
when comparcd woth o men, but simmibicang ancrcase
Gwikla (AQ 1) (OR = 30Y, gl ity oy A
and Aharvaf Mavwa chewmg wis fownd oy e whe

O
—~0

In the present sample. magor pre-mahgnant

compared with women.

Mulriple habirs

Table § gives the distribulion and risk of OSE panen
with multiple habits (i = 721 There was o stanistical
siznfficant increase i arcca nul chowing (4
12,10-34.17, P = 000y, Kharra, Moawa Chewir
(OR = 64, 43611006 P = 00D, Guskig 1N

chewmg (OR = 233 156 354, P - 000015 and sn
king habits (OR = 128, 5.5 4006, /' - 10000 ) 1y i

when compared with women. Although BQ chiewing @
the use of snufl for teeth cleaning were propertionate
higher in men. thev were not found o be sianistieal
stemificant -

Associated lesions
Lsn
associated with OSTF were fenkoplak:a (48703 and hohe
planus (1.7%) followed by crvihroplakia 10 2%
Betel chewer’s mucosa (6.7

Giender-wise risk/distntbunon of ORD sty sinloplke hab

Iable 5 i

Aletie Fertreriv

(N = N30 EN = 171
Vootr eV s o ) W e QR 95=5 ¢ I | L
Areci nut
Vs AT6 457 W) My s 24 (12.10-54.17 TREC
Ny 154 (3265 161 (94 T
| TRTE P
Yes A5 (55 W gl sy N A AR LTT ORETY
M iR EE O IEESDE B
Lititka
Yo .“4.;f3|-‘ml :'_‘l:l 2+ RN B et 1] 0t
Nao AR (RN ] 123000
Tohucen
Yes M55 41424 11 PAs s 2l
N 285 (06.86) | L
Sl
Yes 225N YIa2i T I TR T L S N 1A iy
N W) (T2 28 P32 T8I
Stirok i
Yo s TR 8 ¥ 21 o T
' I MT LU PSS (4T 0%
el il
¥ W fER DD Tew avo b P a3 sl XS "o
Nu 732 (56 R (5= MR

Sl of these patients hond more than one vl
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Fladig by iniciineyr:

distribution of elinien|
neon nuﬂinmrcs), where
were equaliy. (48.39,) affected with
grade HI (20-29 mm) severity,

Patterss of prat Cuncer in OS§F

Qut of 4 total of 33 malignan:
WeI® squamous celt carcinom. .
Were verrucous Carano
malignancy potential in the pre.
the comparison of all the hy
and non-malignant OSE cases
malignancy in OSF cases w;
(P < 0.05) with increased |
and smoking as well
chewing, BO chewmng

cases, 28 cuses (0%
and five cases 5",
Mas. This accounis for 3.
B study. Tuble 6 2ives
M between nniligning

We have found 1hay ~
IS significantly ASSOCated
requencies of BQ chewing
as increion durations of tohaceo
and smoking habys,

Discussion

Oral subnmucous i1
which has been de
seitled 1 o4l
tive Indian

brosis s 4 Pre-inalignang comdition
scribed in derag) M ASINS and Asians
121 Countres, Dcuribing the condition 1y

Women, Schwarry (93 called “troph

whiopathica MUCosae orjs”, Sllh"'l]llﬁ‘llll}'. Joshi culled 1
submucous fibrosjs 10} Vari..ys actiological favior,
have been suggesied for O which include local
Iniiant such as capsaicin ([ 1), Tungeni SpICY Fou|
Table 6 CHEEPITISOn of Mrean Fre pucm . Ipee davy and i LA TE N S
hibrosis cuses
B i = GO e g

Frequeney i per day
Habvits Molignant ¢y — 1 -’\'rmm-ri{gmm! "o 47 - veaf,
a\m-c.é -m.l.‘.. 3_1 T I ;\ - :. . 15
Tobacco 2324 1D+ 32 0434
Kharma 3+ ay X e 4k TRV
Betel qund 124 27 Ty 4 g3 iy
Guikha 4008 Evod owd it
Saull LU TR bk
.‘\‘il-‘k:—Lli.L‘ VoA ) g

Values ase IVEH s b s
I

(12) and areca iy use (1). |
Lo, systemic factors have
Hay o role in the development
:Im:wrm;u_ chronic iron and vitamin B deficiency (13) and
renctie pre-disposition (14)

(hevng areca pug N IS various fo
Prevalent inothe Indiag subcontinent,
Brereased prevalence of OSF, from

gested 1o
of OSF. These include

ms s widely
2iVing rise 1,
an estimated 250 000

CASC e 1980 (15) 1o an Stimated S million Peopie 1y
ity _ BT

bt preseiy study, an mncreasing trepd 12 prevalence for
OSE was abserved since 2000 (2.42 in 2000 to 6.42/1000/

LD The period Zre\;llence rate:
“idh other Indian and Malaysian studies
(137 and less when compared with stndies from
Chitr and Taiwan (19 20). Tlus striking difference
betveen the i
litstory
Areca/BO in Taiwan

The mpean age of all cases
IRE v g vears, wiich g relatively a, younger age
when Comipared with south Indian (324 + 10.4 years
td north Tadian (30.42 + 10.86) OSF cages (21
Fhere yre Yery few reported ca
SR E T E ni study,
LD L dd girl a
Pxae

DUr sy showed 5 |y
Bicn o O, which is simj
repagicd by v

for 2004 was
ST N

bay

activities (20).

alfected with OSF was

eh preponderance of
lar to a male
arious authors $, 21, 2
stuches higve reported femaje prepo
Ioiabsilagy open the mowp

cennphimt 190.8%), which clearly
the diagnaste s1gns of the disease,
Cpcing (29-31) 1, the presen; st
CINCS with g history of areca nu
chewrng o smoking habits. Seedai
fromm San Africa made simifar ol

OSF 1
Preponderance.
. H

(AR NPT N
s the
thethi by

Prosent study,
nocb mucosae,

posterior one-third

of oral cavity
retromolar

area and gofy palate)

wir- :‘mi-\r‘.-n.']:mll_\-' :l[feclet‘i, which s similar 1o the
v Civalon from Pune group from Maharashisy State
Amd i contradiction with findings from Ernakulam
Beap e Keraly Slate, where jahig) Mucosa wag
Vol Bl hubing g malignam and fet-mahignant o) subninen e
Frransion veurs )
e N
oo Maliciant in = 33 ) Now-matigngny fn =967, Pevalye
36 & 7y 2852 60 0.507
LI M) 2231 1 52 0.033
42 & 59 250 5 34 0.G15
24 ! N7y 5 32 0 oo
215 4 34 Ny
12) v a; i tng
I n® i LIRT 13
. - e
Vel Porr
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;igniﬁf‘.;mll}" affected, wihuch  represents o regional
varnation with respect to various chewing habits prac-
tised in different parts of India (33).

Women have shown statistically significant jncrease
for exclusive areca nut chewing habit when compared
with men, which is mainly attributable 1o the local
cultural practices and easy availability of arcca nut
Similar finding had been reported by several studics in
Astan and South African population (25, 3y Inversel
men have shown statistically  significant increase i
Gutkha (AQ + T) and Kharra/Mawa chewing habin
This finding justified tha! the commercial it oo
Guikha (AQ + T) have equated with the local prepa
ation Kharra/Mawa. Negiigible number of female smok.-
ers {n = 5) was found in our study as it was in Yang's

» study (27).

In the present study, majority of OSF (48.3%) cases
were in grade III (20-29 mm) seventy with an average
mouth opening of 24.62 mm. which is in contrast with
Cox's study (35), who found an average mouth opening
of 3¢ hm_in the Nepalese OSF cases. Our study also
revealed a Strong association between the incidenee of
leukoplakia (4.8%) and OSF. which might be attnbuted
to BQ chewing and smoking habits (36).

Although this study was not designed as a case
control study, we tried to evaluate by calculating O
with group comparisons. the association between OSF
and other baseline characteristics, which highlighted the
significant association of OSF with younger agc. ititer-
acy. low sociocconomic status and various chowme
praducts.

In this study, a malignant potential of 3.3%, wus
noted. These malignant OSF cases have shown statisti
cally signiﬁcauliy increased frequencies and duration of
BQ, tobacco chewing as well as smoking labits when
compared with non-malignant cases. This finding con-
firms that tobacco plays a modifying effect on mahznant
transformation in OSF. A similar malignant poicntial
(3.6%) was noted by Camifl in Durban. 5South
Africa (37).

The present study also confirms the fact that the
wercased Guikha (AQ & T chewing habit. whicis o
suhstituted the BOQ and Ehaveai Mawa use i tis voziedl
has not only given rise {o mercased prevalenoe of Uhl
hut alse can give rise to ncreased  mciduenee o il
cancer among these pauenis mainly  because of b
tubacco and other carcinogemc additives.

We hypothesize from the present epideminlogical
study that there is a marked difference mn habits. then
1'rcqfxcncy and duration. signs and sympionis and
disease severity in women when compared with men
secking dental care for OSF at tertiary level i the
central Indian population. The present Cross-seciionil
study, to the best of our knowledge. is the single Largest
report on OSF so far published from Tndia

Conclusion

1

The impression ol emergng prevalence of OSE an
~ann (0.42-0.64%0). in relatively vounger populaten

fadia seems to be justiftied by the data observed ot

present study. Lirpent regulaton actions are therelos
warranted (o control the manufacture, marketing o
the consumption of preducts that contain areca nut and
or tobacco, ecspecially pan masala and Gutkha. Speci
efforts are needed to educale the adolescent populatio
using available modalities such as oral health exhiibito
and camps,

Endorsement

-

Iothe undersigod, 2 b S AL Ganvua . bereh
criskorse that, the datin ssed o the reseanch bl oy
submucous fibrost study of 10DO cases Frany cente
India’ are hospual based and were obtamed i
patients who visited the Department of Oral Patholdz
and Microbiology, Government Dental College an
Hospital. Nagpur, Maharashira. India, during b
period January 2000 to Deceraber 2004

I have verified the claimed conclusions and foun
them correct as per the resulis obtimined from this siuds

Dr (Mrs) S M. Ganwr

Professor,

Department of Oral Pathology & AMicrobimlass

Government Dental College and Hospital,

Nagpur (MS) India
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Body mass index, tobacco chewing, alcohol drinking and the risk of oral
submucous fibrosis in Kerala, India.

Hashibe M, Sankaranarayanan R, Thomas G, Kuruvilla B, Mathew B, Somanathan T, Parkin DM, Zhang ZF.

- -

Department of Epidemiology, UCLA School of Public Health and Jonsson Comprehensive Cancer Center, Los

Angeles, CA 80095-1772, USA. | {

Abstract

OBJECTIVE: While chewing areca nut is considered a risk factor for oral submucous fibrosis, the effects of cigarette
smoking, alcohol drinking, and body mass index (BMI) have not been examined; nor are they well established. In this
study we investigated the association between BMI, smoking, drinking, and the risk of oral submucous fibrosis.
METHODS: We conducted a case-control study within the framework of an ongoing randomized oral cancer
screening trial in Kerala, India. Trained health workers conducted interviews with structured questionnaires and oral
visual inspections to diagnose oral premalignant lesions. A total of 170 oral submucous fibrosis cases (139 women
and 31 men) and 47,773 controls were identified. The odds ratios (OR) and 95% confidence intervals (Cl) were
calculated by logistic regression in SAS.

RESULTS: The adjusted OR for ever-tobacco chewing was 44.1 (95% Cl = 22.0-88.2). An inverse dose-response
relationship was seen between BMI and the risk of oral submucous fibrosis when both genders were combined (p for
trend = 0.0010), with an OR of 0.5 (95% CI = 0.3-0.9) for the highest BMI quartile compared to the lowest. Alcohol
drinking may possibly be associated with the risk of oral submucous fibrosis; the adjusted OR for ever drinking was
2.1 (95% CI = 1.0-4.4). Cigarette smoking did not appear to be a risk factor for women or for men. Both smoking and
drinking were rare habits among women.

CONCLUSION: This study suggested, for the first time, that BMI was inversely associated with the risk of oral
submucous fibrosis for both genders when potential confounding factors were adjusted. Our results indicated that
alcohol drinking might be a moderate risk factor and confirmed the previous observation that chewing tobacco was a

strong risk factor for oral submucous fibrosis.
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Abstract

Although chewing tobacco, smoking, and alcohol drinking
have been suggested as risk factors for oral cancer, no
study has examined the relationship between those factors
and the risk of erythroplakia, an uncommon but severe
oral premalignant lesion. In this study, we have analyzed
the effects of chewing tobacco, smoking, alcohol drinking,
body mass index, and vegetable, fruit, and vitamin/iron
intake on the risk of erythroplakia and explored potential
interactions between those factors in an Indian
population. A case-control study including 100
erythroplakia cases and 47,773 controls was conducted, as
part of an on-going randomized oral cancer screening
trial in Kerala, India. The analysis was based on the data
from the baseline screening for the intervention group,
where the diagnostic information was available. The
information on epidemiological risk factors was collected
with interviews conducted by trained health workers. The
erythroplakia cases were identified by health workers
with oral visual inspections, and then confirmed by
dentists and oncologists who made the final diagnosis.
The odds ratios (OR) and their 95% confidence intervals
(Cls) were calculated by the logistic regression model
using SAS software. The adjusted OR for erythroplakia
was 19.8 (95% ClI, 9.8-40.0) for individuals who had
ever chewed tobacco, after controlling for age, sex,
education, body mass index, smoking, and drinking. The
adjusted OR for ever-alcohol-drinkers was 3.0 (95% Cl,
1.6-5.7) after controlling for age, sex, education, body

Received 6/21/99; revised 3/15/00; accepted 4/12/00

The costs of publication of this arucle were defrayed in pan by the paymemt of
page charges. This article must therefore be hereby marked advertisement in
accordance with 18 U.S.C. Section 1734 solely w0 indicate this fact

' The Trivandrum oral cancer screening project 1s supported by a generous grant
from the Association for Intemational Cancer Research (AICR), St Andrews,
Scotland. Additional data collection in this study is supported by the Impenal
Cancer Research Fund (ICRF), United Kingdom. The analysis was carmed out by
M. H. under an LARC special training award dunng the summer of 1998, in the
Unit of Descriptive Epidemiology, IARC, Lyon, France This project is also
supported in part by Grants CA77954, CA09142, and CA 16042 from the Natonal
Cancer | NIH, Dep of Health and Human Scrvices; by a seed grant
from University of Califomia-Los Angeles Jonsson Cancer Center Foundation,
and by the Weissman Fund

* To whom requests for repnots should be addressed. 21 Deparmment of Epide

miology, University of Califormia-Los Angeles School of Public ﬂnllh. T71-225
CHS. Box 951772, Los Angeles, CA 90095-1772 Phone (310) 825-84 18, Fax

(310) 206-6039, E-mail: ZFZHANG@UCLA EDU

mass index, chewing tobacco, and smoking. For ever-
smokers, the adjusted OR was 1.6 (95% Cl, 0.9-2.9). A
more than additive interaction on the risk of
erythroplakia was suggested between tobacco chewing
and low vegetable intake, whereas a more than
multiplicative interaction was indicated between alcohol
drinking and low vegetable intake, and between drinking
and low fruit intake. We concluded that tobacco chewing
and alcohol drinking are strong risk factors for
erythroplakia in the Indian population. Because the Cls
of interaction terms were wide and overlapping with
those of the main effects, only potential interactions are
suggested.

Introduction

Oral cancer is the most common site of cancer for men and the
third most common site of cancer for women in Trivandrum,
which is located in the state of Kerala, India. The high inci-
dence of oral cancer in Kerala has been attributed to tobacco
chewing, tobacco smoking, and alcohol drinking (1-3). To-
bacco is chewed predominantly as an ingredient of betel quid or
pan, which is a combination of betel leaf, areca nut, and lime.
It 1s smoked mostly in the form of bidi (a native cigarette of
coarse tobacco hand-rolled in a dry tembhumni leaf) and ciga-
rettes.

The study of oral premalignant lesions is of importance for
the prevention of oral cancer because premalignant lesions may
be treated to prevent their progression 1o oral cancer or used as
surrogate (intermediate) markers for oral cancer intervention.
Cessation of chewing tobacco and smoking has been associated
with the regression of oral leukoplakia, a common oral prema-
lignant lesion (4). Dietary supplements of vitamin A and -
carotene have also been implicated in the regression as well as
in the prevention of oral leukoplakia (5—7). Although several
studies have been conducted on risk factors for oral leukopla-
kia, very few have focused on erythroplakia, the most advanced
type among oral premalignant lesions.

Erythroplakia is an uncommon but severe disease, defined
by WHO as “any lesion of the oral mucosa that presents as
brnight red velvety plaques which cannot be characterized clin-
wcally or pathologically as any other recognizable condition™
(8). An updated definition for erythroplakia was proposed by
Bouquot (9) as “a chronic red mucosal macule which cannot be
given another specific diagnostic name and cannot be attributed
to traumatic, vascular, or inflammatory causes”. Erythroplakia
patches may be located near, or associated with, oral leukopla-
kias. Bouquot and Whitaker (10) suggested that erythroplakia
may occur with leukoplakia in the stage called erythroleuko-
plakia. Erythroplakia has been considered the most severe form
among all of the oral premalignant lesions because of its high
malignant potential (11). When erythroplakia biopsies were
studied, 91% were dysplasia, carcinoma in situ, or cancer (12).

There are very few studies on the prevalence of erythro-
plakia. When 65,354 cases from two oral pathology depar-
ments were reviewed, 58 erythroplakia cases were identified
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6000 villagers over the age of 15 years, five cases were diag- to identify lesions suggestive of ora) leukoplakia, erythroplakia, =
nosed, with a prevalence of0.83% (13). In an oral lesion survey submucous fibrosis, and/or ora] cancer, and then referred sub-
in Malaysia among 11,707 adults over the age of 35 years, one Jects with positive findings. Subjects with tobacco and alcohol
case of erythroplakia was identified (14), habits were advised 10 stop these practices. Two dentists and

In the study of 58 cases of erythroplakia, the discase was three oncologists who used uniform criteria were involved ip —
found to be more €ommon among people in their 50s and 60s the final diagnosis of these oral premalignant lesions. Of the .
(12). The risk factors for oral cancer such as chewing tobacco, 3585 subjects referred, a little more than one-half were exam.-
smoking, and alcohol drink; 8 are assumed to be associated ined by dentists, and vanous lesions were confirmed. Erythro.
with erythroplakia. In 5 recent case-series study, erythroplakia plakia cases were defined as subjects diagnosed with erythro- =

To our knowledge, lhm have not been any case-contro) with ORs® and their 959, Cls, derived from logistic re ression
studies focusing on chgmgg tobacco, smoking, drinking, and analysis. Continuous vanables such ag years of ?:hewingg. smok-
the risk of erythroplakia in the literature, although the risk ing, or drinking, and frequency of use were firsy analyzed as
factors for erythroplakia have been assumed to be sim_ilar to continuous variables and then were categorized INto groups
those of oral cancer. The Purpose of this study is to examine the according to categories often used in previous studies. BMI was
independent effﬁcl? of major Polential nisk factors, such ag calculated by dividing the weight in kilograms by the height in
chewing tobacco, cigarette smoking, and alcoho) dninking, and meters squared, Dummy variabjes were created 1o estimate OR
1o explore possible interactions between them. for cach category of exposure in logistic regression analysis. 1
Trend tests for ordered variables were performed by assigning
the score j 1o the Jth exposure Jeve| of a categorica) vanable

Subjects and Methods (where; = 1 2 = ) and treating it as a continuous predictor

Study Populylion ‘am_i Data Collection, A randomized ora] in unconditional logistic regression. -
cancer screening trial js currently being conducted in Kerala, The distributions for age, sex, religion, occupation, and
India, with the objective of cvaluating the efficacy of ora] visual education were €xamined for cases ang controls. The distriby-
1spection by trained health workers in preventing death from tions differed greatly between cases and controls for age, sex
this cancer (18). The state of Kerala is located on the west coast and education. BM] has been indicated as a Potential risk factor -
of southern India with an area of approximately 38.90¢ km?. for oral cancer (19). O the basis of these distributions and of
Kerala is an ideal place for the screening trial because of the prior knowledge of potentia) risk factors for ora] Premalignan;
high-prevalence of chewing tobacco and smoking habits with lesions and oral cancer We adjusted for age, sex, education, ang
59.1% of the population Practicing at least one of the tobacco BMI in our data analysis, '
habits, and because of the high risk of oral cancer. Keeping the Three models were useq 1o aSSesS exposure effects- (a) no
chewing tobacco ™ the lower groove of the mouth is a habit covaniates (crude analysis); () statistica] adjustment for gpe
espec:al_ly common in Kerala. N (continnous), sex (F/M), education (categorical, g5 shown in
This case-control study Was conducted within the frame- Table 1), and BM) (continuous, kg/m?); and (€) statistica)
work of the intervention tria) using data from the intervention adjustment for additional covariates ncluding chewing 1o-
arm. A total of 59,894 subjects, ages =35 resident in seven bacco (continuoys duration in years), smoking (continuoys
panchayaths or rural administrative structures (total resident pack-years), and drinking (continuous, duration N years) in the
Population 172,567) were randomized to the mtervention groy logistic regression model where appropriat
to receive three rounds of screening at 3-year mtervals. In the Stratified analysis was used lo assess departures from
first round of intervention_ 49 174 cligible subjects participated additive and multiplicative effects among major potential risk
and were interviewed and screened in their homes by trained factors, including tobacco chewing Cigarette smoking, alcoho)
health workers. The 100 cases of erythroplakia and 47,773 drinking, low vegetable intake, and low fryiy intake. The puj]
controls in this study were identified from this group hypotheses of additivity and multiplicativity were tested. A
The health workers were required to be college graduates more than additive interaction i indicated when: OR | ~ o
who were residents of the area They were trained specifically + ORy, ~ 1, where OR,, = OR when both factors are present
In epidemiology, diagnosis, mvestlga_non. and_managcmem of OR,, = OR when only factor lis present, OR,, = OR when
oral precancers and cancers ag dcscnbt_:d Previously (18). The only factor 2 is present. A more than multiplicative interaction
health workers conducted face_-lo-facc Interviews with a stryc. is suggested when: OR,, > OR,, x OR,, (20). Departures
tured questionnaire. The subjects were asked about demo- from multiplicative effects ere assessed and tested by inclyq.
graphic information and their tobacco chewing, smoking, and INg main effects and a product term of the main effects in the
alcohol drinking habits I terms of duration, frequency, and logistic regression model.

in their mouth overnight and whether they swallowed the chew Results
g tobacco fluid. Health workers asked whether fruits were The general characteristics of the erythroplakia cases and con
taken frequently, vegetables were taken daily, and vitaming/ trols are shown in Table | The erythroplakia cases were cop-
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