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Betel nut and tobacco chewing; potential risk
factors of cancer of oesophagus in Assam, India
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Sumw&mdmmémsmm&mnmtydhgmwm males in Assam, in north-eastem India, and ranks second for
females. The chewing of betel nut, with or without tobacco and prepared in various ways, is a commaon practice in the region and a case—control
study has been designed to study the pattem of risk associated with different ways of preparing and chewing the nuts. 358 newly diagnosed
male patients and 144 female have been interviewed together with 2 control subjects for each case chosen at random from among the
attendants who accompanied patients to hospital. There were significant trends in risk ratios associated with the frequency of chewing each
day, with the duration of chewing in years and with the age at which the habit was started that were apparent for both males and females and
which remained significant after allowance was made for other known risk factors, notably tobacco smoking and alcohol consumption. The
adjusted ratios, in comparison with non-chewers, were 13.3 M and 5.7 f for chewing more than 20 times a day, 10.6 M and 7.2 F for persons
who had chewed for more than 20 years and 10.3M and 5.3 F for those who had started before the age of 20. Among the different
combinations of ingredients that were chewed the adjusted odds ratios were highest for those who had been using fermented betel nut with any
form of tobacco (7.1 M and 3.6 F). The risk associated with tobacco smoking and alcohol consumption, which are high in some parts of the
world, were less in Assam than those associated with the chewing of betel nut. @ 2001 Cancer Research Campaign  http:/Mww.bjcancer.com
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Cancer data, from both populaton-based and hospital-based
cancer registries in India, showed the highest incidence of
oesophageal cancer to occur in Assam in the north east of the
country, followed by Bangalore and Bombay (NCRP, 1984-1989).
In Western populations, oesophageal cancer (especially amongst
men) seems to be mostly due to a combination of tobacco smoking
and alcohol consumption (Tuyns et al, 1977). Poor nutrition may
increase susceptibility in many parts of the world and various local
factors such as very hot liquids, and the consumption of pyrolysed
products such as opium dross in Iran or dottle from the stem of
tobacco pipes in South Africa seem to compound the risk and to
produce very high rates even in areas where tobacco smoking and
alcohol consumption are rare (Munos and Day, 1997; Kinjo et al,
1998). Aetiological studics in India have quantified the nsks of
oesophageal cancer associated with betel nut chewing and the
consumption of alcohol and tobacco in Bombay and Bangalore
(Jussawalla, 1971; Jussawalla and Deshpande, 1971; Nandakumar
et al, 1996) but no such investigation has been made in Assam
where certain ingredients and methods of preparetion of the betel
nut quid differ from those common in other parts of India.

In Assam ‘raw’ (“green’), "ripe” (‘red’) and ‘fermented’ (*under-
ground’, “processed’) betel nuts are all chewed. The latter, known
locally as *Bura Tamul’, is prepared in a 4-5 foot hole n the
ground where ripe betel nuts are left for 3-4 months covered with
bark from the betel tree, cow dung and soil. During the period of
fermentation the outer fibrous shell of the nuts decays. Chopped or
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crushed nuts at the different stages of ripening or decay are
wrapped in betel leaf and are chewed with or without tobacco.
‘Dhapat’, dried tobacco leaf that may be treated with lime
(calcium oxide), is sometimes added to the betel nut in the quid
while a mixture of finely cut and dried, ‘raw” or “nipe” betel nut
(*Supan’) and finely cut, scented tobacco (*Zarda’) is also chewed.
In Assam a larger proportion of betel nut 1s included in the quid
and fewer leaves than in the ‘pan’ which is chewed in Bombay and
which includes only a very small quantity of betel nut that is
always processed (‘fermented’). As in Assam, the Bombay quid
may also include tobacco. Dried tobacco chewed alone in Assam
is known locally as ‘Chadha’. Whatever the composition of the
quids, they are usually retained in the mouth for about 20 to 25
minutes but occasionally the mixture may be retained in the
mandibular groove dunng sleep (Bhansle et al, 1979).

A case-control study has been camed out in collaboration with
the Dr. Bhubaneswar Barooah Cancer Institute (BBCI) in
Guwahati (the largest city in Assam) to investigate the nsks asso-
ciated with the vanous chewing habits that are practuised in the
state and to estimate the effect independently of tobacco and
alcohol consumption.

METHODS

The BBCI 15 one of the regional cancer treatment and rescarch
centres in India and provides treatment for patients from the 7
north-castern states, of which Assam s the largest, (total popula-
tion 31.4 million (1991 Census)). The study was conducted from
July 1997 to June 1998 during which peniod 3720 cases of all types
of cancer were registered and 590 new cancer of the oesophagus
cases. All suspected cases of cancer of the oesophagus were
directed to the social investigator(s) of the project for interview
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before referral to the medical consultant. At the same time infor-
mation was collected from the attendants who accompanied cancer
patients and who provided a readily available and cooperative
source of controls from the same socio-economic background as
the patients. A final group of matched controls (2 for each patient)
wmscicdcdbymndompaiﬁngofdrcmwiu:mbjcm from
the pool of controls after matching for sex and age (within + §
years).

Only cases confirmed by microscopy and for whom the oesoph-
agus was the primary site of cancer were included in the study. Out
of the total cases 93.2% had squamous ce!l carcinoma, 5.2% had
adenocarcinoma and 1.6% other types of cancers. Patients with
advanced disease (20), where the tumour had spread so as to
obscure’the primary site, patients with recurrent cancer (20) and
lhosclh'howmlnoeldedy(u)andwim refused to be interviewed
(31) were excluded from the study. A total of 502 patients were
finally included (358 men and 144 women).

Details of age and sex and various demographic variables were
collected in the course of the interviews as well as details of
personal habits that included tobacco smoking and the consump-
tion of alcohol as well as chewing practices. A pre-designed, pre-
tested questionnaire was designed specifically for the study. The
selection of controls from among the persons bringing the patients
to hospital is likely to have minimised differences of socio-
¢economic conditions and also of adeguacy of nutrition between the
patients and controls and these have not been investigated further.

Analysis ofﬂ\edauwubynmlﬁplelogisxicngnssionmr:sluu
and Day, Im)ﬁmwhjd:nﬁmofr:hli\-cri.sk(oddsmﬁo=

-

stratified adjustment of each factor for the other 2, potentially
confounding, habits). In the multifactorial models, the ‘other’
factors were fitted before the exposure factor of interest.

Estimation of the proportion of cases of a discase artributable to
exposmloapanicdufacmrhasbcmdonebyulcuhﬁngdw
‘aetiological fractions” for each variable (Levin, 1953).

RESULTS -

The adjusted risks associated with the chewing of betel nut were
higher than those for tobacco smoking and alcohol consumption at
all levels of consumption (Tables 1-3). However, for all 3 habits
there were significantly elevated ORs at high Is of intake or
after a long duration of consumption and clear indications of
dose-response effects for all 3 habits. The adjusted ORs for
persons who cbew:dmomlhanmtimadayin comparison with
non-chewers were 13.3 for males and 8.4 for females (P < 0.001
for both comparisons) (Table 1) whereas the adjusted ORs for
smoking more than 20 times a day were 3.7 and 2.5 (P <0.001 and
P = 0.03) (Table 2) and the adjusted ORs for the highest leve] of
alcohol consumption were 4.8 (P =0.05) for males (drinking more
than 10 times a week) and 3.6 (P = 0.006) for females (drinking
5-10 times a week) (Table 3).

65% of men in the control population and 38% of women were
chewers but only 24% of the men and 3% of the women smoked
tobacco and only 24% and 4% consumed alcoholic drinks. In view
of the lower population-exposure and of the lower adjusted ORs
for the smoking and drinking habits, compared with those for

exp(B)) and standard errors were derived for
tobacco smoking and

betel nut chewing,
alcohol consumption (with or without

chewing, the detailed results are tabulated (Tables 2 and 3) but are
not mentioned further in the text.

Table 1 mammmmmmmmmmmwm“mmmmn«mmmuu

Chewing Maie Female
Characteristics Cal/Co OR Pvalue  AdjOR P value Ca/Co OR P value Adj OR P value
(95% Ci) (95% CI) (95% Ci) (35% Ci)
Non-chewer 30249 1 34153 1
Chewers 328/457 58 < 0.001 26 0.045 10135 ar <0001 19 0.062
(23-102) (1.3-74) (1.6-10.3) (0.02-7 8)
Frequency (per day)
1-4 60/169 29 <001 23 0.041 25/60 19 0.093 15 0.093
(1.3-84) (0.2-84) (089-53) (0.07-57)
5-10 TN 35 <0001 2.5 0.021 17734 23 <005 17 0.072
(1.9-10.4) (0.7-9.6) (1.02-8 4) (0.02-6.4)
11-20 8077 86 <0001 48 <0.001 38/25 68 < 0.001 23 0.031
(3.9-15.3) (13-84) (25-138) (0 5-6 5)
20+ nms 15 < 0.001 133 <0.001 3016 B4 < 0.001 57 < 0.001
(9.4-28.2) (4524 6) {43-196) (25-176)
Duraton (years)
<1¢ 51180 24 <005 18 0.083 2571 16 0.087 12 0.143
11-82 (0.09-7.1) (1.2-68) (007-52)
10-19 64/165 32 <0.001 19 0.068 42/49 39 <001 17 0.082
1.8-10.5 (0.06-55) {1485) (0.03-6.1)
20 + 213122 145 < 0.001 106 < 0.001 4315 1229 < 0.001 T2 < 0.001
56-239 (56-17 3) {2.0-188) (26-142)
Age start (years)
<20 154/90 142 < 0.001 1013 < 0.001 4927 82 <0001 53 < 0.001
(5.4-26.3) (31-197) (25-208) (2.1-18.2)
20-29 1421178 6.6 < 0.001 48 < 0.001 40730 6 <0.001 39 < 0.001
(23-12.4) (14-95) {11-1586) (15-7.8)
30+ 321199 13 0.075 08 0.37n 2178 12 0.064 05 0.561
(08-58) (007-4 2) (0867) (0.02-6 1)

Ca = cases. Co = controls. OR = odds ratio

British Journal of Cancer (2001) 85(5), 661-667
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Table 2 Risk estimates of smoking habits and dose-response parameters with or without adjustment for chewing and alcohol

Smoking Male Female
characteristics
Ca/Co OR P value Adj OR P value CalCo OR P value Adj OR P value
(95% Cn (95% C1) (95% C1) (95% CI)
Non-smokers 198/544 1 129/278 1
Smokers 160/172 26 0.031 12 oo7 15/10 32 0.04 18 0.34
(1.2-8.1) (0.03-65) {1.9-10.5) (D.05-5.8)
Frequency (per day) - -
-4 20/50 1.4 072 0.85 046 3 22 0.058 16 043
(0.05-4 5) (0.04-3.5) (0.9-9.4) {0.3-45)
510 35/48 2 o 13 068 5/14 27 0.052 18 034
{0.02-5.8) (0.03-37) (1.3-10.4) (08-62)
11-20 a7/41 . | 0.006 25 0007 42 43 < 0.001 21 0.04
(15-86) i (14-7F) (1.8-15.8) (0.6-10.3)
20+ 5833 48 < 0.001 T <0001 amn 6.4 < 0.001 25 003
(25-125) (1.8-85) (3.6-205) (08-85)
Duration (years)
<10 38/68 15 0es 0.68 069 5/i6 18 0.48 06 0.15
(0.4-6.5) (0.04-35) (0.4-42) (0.03-5.1)
10-19 56/53 29 oor 15 031 T3 5 < 0.001 27 0.03
(0.8-83) (0.4-4 6) (26-122) (0.9-10.8)
20+ 66/51 a6 0.005 28 0098 n 65 < 0.001 32 0.007
(1.4-11.5) (0.3-6.5) (3.2-18.3) (15-95)
Age at start (years)
<20 B4/45 51 < 0.001 44 <0.001 62 6.5 < 0.001 23 002
(1.4-14 50) (1.8-16.3) (2.3-14.5) (06-92)
20-29 46/56 22 015 1.7 058 63 43 <0.001 2 0.004
(0.6-9.5) (0.7-8.5) (1.8-11.4) (0.9-8.7)
30+ 30m 12 035 08 076 s 13 0.46 04 0.48
(0.04-56) (0.03-4.5) (0.9-8.8) (0.07-3.9)
Type of smoking
Bidi T255 36 0.007 28 076 T3 5 < 0.001 24 0.006
(1.8-95) (1.3-7.4) (2.1-126) (13-83)
Cigarette 5673 21 035 15 046 53 36 0.004 18 008
(13-86) (0.8-6.3) (1.4-89) (0.06-8.6)
Others 3244 19 061 1.2 058 4 16 o1 07 0.43
(0863) (05-7.8) (0.7-4.5) (0.07-6.3)

Consideration of the duration of chewing habits and of the age at
which the habit was taken up (Table 1) shows adjusted ORs of 10.6
and 12.9 for men and women who had been chewing for more than
20 years and of 10.3 and 5.3 for those who started the habit before
the age of 20 (P < 0.001 in each instance).

The nisks associated with the different types-of quid that are
chewed are shown in Table 4. The highest adjusted risks for men are
associated with the chewing of betel nut together with tobacco (both
Dhapat (OR 7.1, P < 0.01 where fermented betel nut is used and OR
3.1, P < 0.01 where green or red betel nut 1s used) and Zarda (OR
6.6, P < 0.001)). For men who chew tobacco alone (Chadha) the nsk
is also elevated (OR 4.9, P < 0.001). The pattern for women 1s
similar but not identical. However, the numbers are smaller than
those for men and so the ORs are likely to be less stable.

For both men and women the adjusted nsks associated with the
chewing of betel nut without tobacco are lower than those where
tobacco is used, especially when the tobacco 1s added to fermented
nut (OR 7.1, P<0.01 for men and 3.6, P < 0.001 for women). The
ORs associated with taking just green or red betel nut are 1.9 for
males and 0.5 for females, neither diffening significantly from the
risk in non-chewers. For chewers of fermented betel nut without
tobacco there is a slightly raised nsk for males (OR 2.3, P < 0.05)
and no elevation of risk for females (OR 0.8, P = 0.351).

The risks for persons who spit out the juices of the quid con-
trasted with those who swallow them and for those who retain the

© 2001 Cancer Research Campaign

quid in the mouth for longer periods of time are given in Table 5.
For males there is a clear trend in increasing nsk from those who
spit or swallow sometimes (adjusted ORs of 1.4 and 1.6 that are
not significantly different from the risk in non-chewers) to those
who both swallow the juices and retain the quid in the mouth
(OR 6.3, P < 0.001). For women the pattern is less clear but the
numbers who retain the quid in the mouth with or without
swallowing are very few.

The combined effect of betel nut chewing and smoking as well as
chewing and alcobol drinking are shown in Table 6 and Table 7. The
highest nsks for men (OR = 15.3) and women (OR = 27.4) were
found to be associated when fermented betel nut was used in combi-
nation with tobacco and bidi smoking. A combination of fermented
betel nut with tobacco and non-commercial alcoholic drinks showed
a highly elevated nsk (OR = 18.5M and OR = 13.5 F).

The nisks for persons who practice different combinations of the
three habits are given in Table 8. For both men and women, the
highest risks are among those who practice all three, chewing betel
nut, smoking tobacco and consuming alcoholic drinks, (ORs 13.6
and 11.8); and then among those who chew and smoke (ORs 8.4
and 8.1). The ORs for chewing and drinking are also elevated but
to a slightly lesser extent (ORs 5.5 and 7.6). The nisks associated
with the practice of just one of the habit again show chewing (ORs
3.4 for men and 3.5 for women) with a higher nsk than smoking
(ORs 1.9 and 2.5) or drinking (ORs 1.4 and 1.7).

British Journal of Cancer {2001) 85(5), 661667
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Alcohol Male Female
CalCo OR P value Adj OR P value Ca/Co OR P value Adj OR P value
(95% C1) {95% CI) (95% CI) (95% C1)
_—
Non-alcohaol drinker 189/544 1 1261276 1
Alcohol drinker 169/172 28 0.085 22 0.15 1812 33 0.04 1.3 0.06
. (0.9-63) (0.8-7.5) (15-95) © (007-7.6) %
Frequency (per week)
<1 31/56 16 0073 15 027 4/ia 22 0.058 16 0.08
(0.06-4.8) (0.05-9.2) (0.8-5.6) (0.05-4.5)
2-4 3755 19 0.065 14 0.23 BiI5 26 0.052 15 0.08
(0.06-6.3) (0.07-7.2) (0.4-7 3) | (0.06-62)
510 63/43 42 0.009 28 0.082 &3 58 < 0.001 36 0,006
(1.8-10.6) (0.06-8.3) (24-117) (0.9-63)
10 + 3818 6.1 <0.001 48 0.005 0/0 V] V] o (4]
(2.7-14.8) - (18-117)
Duration (years)
<10 42/70 1.7 061 1.3 0.72 Tie 26 0.004 15 031
(0.7-5.5) (0.08-85) {0.4-63) (0.09-5.4)
10-19 69/76 26 0.04 21 0.08 5//4 27 0.002 13 053
(0.9-7.2) (0.4-9.3) (0.8-7.8) (0.03-84)
20 + 58/26 6.4 <0.001 51 < 0.001 642 66 < 0.001 a 0.006
(26-14.5) (0.1-7.5) (3.1-16.3) (02-122)
Age at start (years)
<20 4714 a7 < 0.001 73 < 0.001 4amn 8.8 < 0.001 32 0.007
(36-207) (2.8-16.7) (32-185) (14-82)
20-29 52/56 27 0.002 18 0.075 64 33 0.006 7 0.48
(0.8-8.3) (0.9-5.4) (1.3-11.6) (0.02-9.4)
30+ TO/102 19 o007 13 0.15 T 25 0031 1.4 0.5
(0.84.5) (0.3-4.6) (0.9-6.8) (0.03-6.1)
Type of alcohol
Non-commercial 63/40 45 <0.001 24 0.007 s 39 0.003 1.9 0.09
alcoholic drinks {26-6.0) (0.5-9.6) (1.7-68) (0.07-7 5)
Process drinks 52/64 23 0.04 18 0.08 54 27 0.008 15 0.35
(0.942) (0563) (08-59) (0.02-95)
NCAD + PAD 54/68 22 0.05 16 0.09 413 29 0.006 17 062
(0.7-3.3) (0.4-7.5) (16-67) (0.06-5.4)
NCAD = Non-commercial alcoholic drinks, PAD = Process alcoholic drinks.
Table 4 Risk estimates of different habits of betel nut chewing with additives
Chewing practices Male Female
=t — T
CalCo OR P value Adj OR P value CaiCo OR P value Adj OR P value
{95% C1) (95% C1) {95% CI) {95% CI)
Non-chewer 30/249 1 34153 1
Chadha 6a/84 6.7 <0.001 49 <0.001 15/8 84 <0.001 34 <0.001
(2.7-16.9) 28116 (24-188) 1.3-56
BL + RIGBN 501120 35 =0.001 19 0.089 20/56 16 0073 05 0422
(1.3-9.8) 0.08-63 (0.9-8 5) 003-37
BL + UG BN 65/132 41 <0.001 23 <005 15/32 21 0.062 08 0.351
(2.2-105) 07-84 (1.6-102) 0.06-4.6
BL+R/GBN +D 40/62 54 <0001 31 <001 25114 8 <0.001 43 <0.001
(2.4-152) 1.3-67 (2.2-138) 1597
BL+UGBN+D 82/54 126 =<0.001 71 <0.01 25116 7 <0001 36 =0.001
(5.7-238) 3567 (32-172) 14-92
BL+SBN+Z 2315 127 <D.001 6.6 <0.001 1008 5 <0.001 22 <0.05
(5.8-26.3) 28105 1.6-11.4 0463

BL = Betel leaf, R/G = Red/green: UG = Underground, BN = Betel nut; D = Dhapat. S = Suparni; 7 = Zarga

British Journal of Cancer (2001) 85(5), 661-667
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Table 5 Risk estimates of practice of spitting, keeping in mouth and swallowing of betel quid after chewing

Type of chewing Male Female
CaiCo OR P value Adj OR P value CalCo OR P value Adj OR P value
(35% C1) (95% CI) (95% CI) (95% CI)
Non-chewer 307249 1 34153 1
Spitting s 19 0072 14 0.091 25/30 38 < 0.001 1.7 0.082
(1.2-57) (0.06-5 2) ~ (15713 (0.09-586)
Partially swallow 34/85 33 <(0.001 16 0.167 30/46 29 <0.01 31 < 0.001
(18-96) (0.04-62) (12-886) (1.2-9.6)
Swallowing 721105 57 <0.001 39 < 0.001 45/50 4.1 <0.001 43 < 0.001
(23-84) (1392 (2.2-1086) (19-86)
Keeps in mouth 3535 83 < 0.001 i.s < 0.001 ' & 51 < 0.001 31 <0.01
(32-11.4) (23-119) (26-142) (1.2-98)
Swallow + Keeps in 92/80 95 <0.001 63 < 0001 22 45 <0.001 29 <001
mouth (3.2-15.9) (1.4-132) (1.6-9.2) (16-7.4)
Table 6 Risk estimales of diflerent i 15 of betel nut ch g and smoking (adyusted for alcohol)
Male Female
CalCo OR Pvalue  AdjOR P value Ca/Co OR P value Adj OR P value
(95% C1) (95% C1) (95% C1) (95% CI)
NCh & NSm 261227 1 a2 1
Chadha 2039 45 0.003 a2 0.004 Bis 73 <0.001 62 <0.001
(27-83) (16-95) {2.4-115) (24-121)
Chadha+BSm w2n7 62 0.001 57 oo 43 61 <0.001 51 <0.01
(26-104) (18-103) {32-129) (1.9-10.3)
Chadha+CSm 1119 51 0.001 43 0.003 3 46 0.004 a7 0.006
(24-98) (21-96) (2.7-10.3) (18-65)
BL+R/GBN 22/63 3 002 24 0.09 12//40 14 04 05 052
n512) (12-55) (0.4-58) (0.01-4.3)
BL+R/GBN+BSm 20035 5 <0001 43 oo 6110 27 oo7 14 041
(2.3-106) (26-83) (13715 (0.02-52)
BL+R/GBN+CSm 14130 41 < 0.001 iz 0.005 4/110 18 05 o8 0.66
(1.8-108) (18-6T7) (06-63) (0.06-3 B)
BL+UGBN 34/68 44 0.002 26 0.008 10/f26 18 on 12 D48
(1.8-9.3) (1.4-65) (0.3-45) {0.05-4.6)
BL+UGBN+BSm 20734 51 <0001 43 0.007 5 2T 015 19 0.26
(2.1-10.5) (2.3-98) (1.6-76) (02-5.7)
BL+UGBN+CSm 19137 45 <0001 38 0.006 214 23 o021 15 0.37
(2.3-8.6) (1.7-10.5) (1.5-06) (0.3-7.6)
BL+RIGBN+D 2032 55 < 0.001 48 < 0.001 1615 49 < 0.001 38 0.004
(16-9.8) (26-10.3) (2.5-9.6) (1.3-8.5)
BL+R/GBN+D+BSm 17720 T4 < 0.001 6.5 < D001 3 107 <0.001 85 <(0.001
(2.1-11.3) (28-118) (33-137) (26-16.3)
BL+R/GBN+D+CSm 12in9 55 < 0.001 5 < 0.001 aur 69 <0.001 45 <(0.001
(1.3-104) (18-10.8) (2.8-12.6) (1.6-8.4)
BL+UGBN+D 35/20 153 <0.001 9.5 < 0.001 12116 9.2 < 0.001 6.6 <(0.001
(7.1-238) (33-208) (36-154) (2.4-11.5)
BL+UGBN+D+BSm 26/9 252 < 0.001 153 0.003 ain 366 <0.001 274 <0.001
(103-312) (46-287) (18.5-48 6) (14.3415)
BL+UGBN+D+CSm 25114 156 < 0.001 51 0.006 Sl 229 < 0.001 16.1 <0.001
(63-212) {24-176) (75-427) (8.1-27.3)
BL+SBN+Z 12in% T <0001 56 < 0.001 St 33 0.03 19 0.28
(26-13.3) (23-103) (1.7-86) (0.4-6.5)
BL+SBN+Z+B5m 618 65 <0001 a1 0005 3 46 002 28 009
(27-12.2) (1.8-97) (2.3-10.5) (1.3-7.6)
BL+SBN+Z+CSm 74110 61 <0001 37 002 202 45 0.005 24 0.04
(2.3-11.5) (1.4-7.6) (1.9-126) (1.1-9.4)

NCh = Non chewer. NSm = Non smoker, BSm = Bici smoker, CSm = Cigarette smoker, BL = Betel leaf, BN = Betel nut, /G = Raw/Green, UG = Underground;
D = Dhapat; Z = Zarda

®© 2001 Cancer Research Campaign Bnush Journal of Cancer (2001) 85(5), 661—667
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Table 7 Risk estimates of different comb

—p—

15 of betel nut ch ',Nmﬂwlmhm]

Male Female
Ca/Co OR Pvalue  AdiOR  Pvalue  Carco OR Pvalue  AdjOR Pvalue
(95% i) (95% cn) (95% Ci) (95% C1)
NCh & NAD 22218 1 280149 1
Chadha 1635 as 0.003 s 0003 62 <0.001 58 <0001
(16-103) (19-85) 2.4-159) @1-124) _
Chadha+NCAD . 1928 67 <0001 6.1 000¢ a3 71 <0001 63 <0.001
28-124) (26-128) (28-197) (24-14.3)
Chadha+PA 15723 65 <0.001 53 0002 w3 53 <0001 a4 <0001
(24-152) (22-13.1) (15-163) (1.7-95)
BL+R/GBN 21153 39 0.008 28 0.06 10027 2 0.04 14 024
(14-126) (13-7.5) ©7-85) (0365
BL+RIGBN+NCAQ 26/a1 63 0.002 56 0004 720 2 0.08 16 041
5114 (22-96) (03-106) (02-9.3)
BL +RIGBN+PA 14725 55 <0.001 42 <0001 &2 27 <001 17 015
(19-108) (18-10.5) (11-95) (06-85)
BL-UGBN 22/58 38 0004 31 0002  ans 32 <0001 24 <001
(12-956) (1.6-85) (18-115) 09-72)
BL+UGBN+NCAD 39/46 84 <0001 62 <0001 7m0 a7 <0001 21 004
(34-145) (24-11.3) (1.3-107) (13-54)
BL+UGBN+PA 20041 48 0.001 36 <0001 sy 3 <0001 19 008
(16-11.2) (1.7-95) (15-86) (0.4-75)
BL+RIGBN+D 2138 55 <0001 5 <0001 @8 53 <0001 42 <0.001
(23-11.8) (1.7-10.6) (1.7-108) (16-105)
BL+RIGBN+D+ 2026 76 <0.001 73 <0001 78 62 <0001 56 <0001
NCAD (28-123) (2.5-12.8) (23-142) (23-124)
BLARIGBN+D+PA 12722 54 <0001 48 <0007 513 89 <0001 73 <0001
(18-106) (17-93) (24-198) (26-103)
BL+UGBN+D 26120 129 <0.001 103 <0001 125 128 <0.001 104 <0001
(32-185) (3.6-208) (42-208) (26-18.5)
BL+UGBN+D+ N4 219 <0.001 185 <0001 on 16 <0.001 135 <0.001
NCAD (75-32.4) (5.6-27.3) (83-26.4) (31-206)
BL+UGBN+D+PA 1215 79 <0.001 63 <0001 52 133 <0001 106 <0001
(19-145) 25-147) (54-216) (3.2-182)
BL+SBN+Z e 149 <0.001 84 <0001 74 93 <0.001 8.4 <0001
(46-228) (2.6-175) (36-18.5) (31-163)
BL+SBN+Z+NCAD  6/3 19.8 <0.001 121 <0001 8 <0001 65 <0001
(53-28.6) (4.3-21.4) (24-17.3) (27-146)
BL+SBN+Z+PA 704 173 <0001 136 <0001 2m 106 <0.001 73 <0001
(42-245) (4.6-225) (35-204) (18-153)

DISCUSSION

Betel nut chewing with or without tobacco has been shown to be
independently associated with the development of oesophageal
cancer in Assam and there are clear dose-related responses that
indicate a causal effect. Risks are higher for men than for women
and further evidence from the data shows that male chewers stan
the habit at a younger age, use tobacco more often and chew both
more frequently during the day and for longer periods of time.
Similar findings have also been reported from elsewhere in India
(Jussawalla, 1971, 1981). However, in Assam it has been found
that the risk from chewing betel nut and tobacco together 1s higher
than that from betel nut alone and this differs from the earlier find-
ings from Bombay where chewing betel nut alone gave a substan-
tially higher risk, apparently because the Juices from the quid with
tobacco were usually spat out while those from betel nut alone
were habitually swallowed (Jussawalla, 1971).

The betel nut (dreca catechu L) has been shown to have
carcinogenic potential (Sun et al, 1971, Sharan and Wary, 1992)

Bntish Journal of Cancer (2001) 85(5), 661—-667

and 3-methyl nitrosamine propionitrile  (MNPN), a potent
carcinogen (Nair et al, 1987) and safrole-like DNA adducts (Chen
etal, 1999) have been detected in the saliva of betel chewers. Both
saliva and the active alkaloid, arecoline, present in the nut have
been shown to be genotoxic and mutagenic (Chena et al, 1996,
Chaterjee and Deb, 1999. Mahanta et al, 1999, Saikia et al, 1999).
Contamination of areca nuts has also been found by fungi such as
Aspergillus flavus, A. niger and Rhisopus sp. (Bandre, 1983; Borle
and Gupta, 1987) which can produce carcinogenic aflatoxins.

Clearly the effect of chewing is greatest on the buccal mucosa
and many studies have indicated a strong dose-response relation-
ship with tumours of the oral cavity (Blot et al, 1997). However,
components of the betel quid are absorbed through the mucous
membrane by chewers while some portion 15 also swallowed so
that the oesophagus is also affected. The present study strongly
indicates that betel nut chewing is probably the most important
risk factor for oesophageal cancer in Assam and shows the need
yet again for public education to highlight the risks associated with
this deeply entrenched local habit.

© 2001 Cancer Research Campaign
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Table 8 Risk factors for cancer phagus related to isolated and combined habits

Habits Male Female

CalCo RR (95% CI) P value CF EF CalCo RR (95% CI1) P value CF EF

No habit 2217 1 26/132 1 .

Chew only 67n33 34 0005 018 o7 78/113 35 0004 054 on
(12-95) (1.4-10.3)

Smoke only 27198 19 023 oos 047 510 25 o.o8 0.03 061
(0.3-56) 5 - (0B-73)

Drink only 221106 14 D46 0.06 029 4“n2 1.7 063 0.03 041
{0.1-4.5) (0.5-5.8)

Chew + Smoke 83/67 a4 <0.001 023 0.88 8/15 81 <0.001 0.06 0.87
(26-14.3) (23-129)

Smoke + Drink 2827 7 < 0.001 0.08 0.86 ans 41 0002 0.03 0.75
(21-13.4) { I (13-103)

Alcohol + Chew 25/31 55 < 0.001 oo7r 0.82 1248 76 <0.001 0.08 086
(13-14.3) (2.1-16.3)

Chew + Drink + Smoke 7437 136 < 0.001 021 093 3 ns <0.001 0.05 0.92
(45-21.3) (3.7-215)

Chew = Chew betel nut with or without tobacco; Drink = Dm&smdmybrm(‘.a Cases, Co = Control; RR = Relative risks, CF = Case fraction

(Proportion of all cases in ith gory of exp

). EF = Aetiologi
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cm{onw%dmoplugaﬂm carried out in
T;mkmh,hmagn7maug8‘;?cmmﬂkk
wsmdaedﬁnniumpm'ﬁqd}-mhmdlmwt
and cigarette smoking, drinking

A Igarettes
regular alcohol use (in each category
d-esenevﬂ'indulging'hther*nmhabit).

ies, however, have provided limited clues regarding risk
factors for this disease in m-inddcmc regions such as
northern Iran and north-central China, where alcohol and
tobacco appear to Play a negligible role. Dietary and nutri-
tional factors, thermal irritation and soil-related factors have
been implicated in the aetiology of oesophageal cancer ip
these regions (Li, 1982; Yang, 1980; Mufioz er al, 1982;
T'humhamctal., 1985; Ghadirian, 1987; Liet al, 1989).

India has a Jow 1o medium incidence of this type of cancer
(Muir ez g1, 1987), age-adjusted incidence rates varying from 6
- in various registration regions of the
National Cancer Registry

Regional Cancer Centre, Trivandrum, and carci-
Boma of the oesophagus accounts for 4.5% of these. It is the
h commonest cancer among males and Sth commonest
2mong females in our Centre. Since there is no population
'cmll;ykin Trivandrum, incidence rates for this region are not

- An apparently higher fr, ucncy of oesophageal
been reported in Kashmircqas compared to hospital
Ures in_the rest of the Country (Siddigi and Preussman,

Previous case-control studies from Bombay have identi-

“Moking ciparette smoking, alcohol and nasal snuff inhalation
M oesophageal cancers in Southemn India.
MATERIAL AND METHODS

Al the Regional Cancer Centre, Trivandrum, 267 patients
Vith Cancer of the o¢sophagus were seen during the years

34
£
‘ ]

I Cancer Centre, Trivandrum, 695 01 India; "MRc Biostatistics {ni;

Trimnde‘ and *Cancer

1983-1984. These patients were interviewed by the social
workers of the hospital cancer registry to elicip information on
their habit pattern. Histological confirmation was obtained in
67% of the patients, and the rest were diagnosed by radiologi
cal means
WETE NO restrictions regarding the patients® residence. In most
cases the details were obtaincd by direct nterviewink of the
patient and in 10 ¢ases from a Surrogate such as spouse ot

wing, pan-
tobacco (a mixture of Pan plus natively cured dry t%)bapacco
leaves/stem) chewing, bidi (a native cigarette of coarse to-
in a dry termburni leaf) smoking, Cigarette smoking.
alcohol drinking and nasal snuff (a fine home-ground tobacco
powder) inhalation.

Controls (895) were selected from patients contemporane-
ously seen at the cancer centre (271 Ppatients) for conditions
not diagnosadasmalignam Of pre-cancerous lesions and from
those atiending the teaching hospitals of the medical schoo)
with dj of acute respiratory, Bastro-intestinal apd
genito-urinary infections (624 patients). They were also inte;-
viewed by the social workers to obtain information on the
habits above,

Few subjects reported irregular indulgence in habits, and for
these subjects exact daily frequency, duration and age ai

Statistical analysis was by unconditional logistic regression
producing odds ratio (OR) estimates of relatiye risk and
deviance Chi-squared tests for effect. Dose-response was
evaluated by tests for trend. A forward step-wise procedure
was used 1o construct a multivariate model of risk eliminating
those habits which had no effect on risk when adjusted for

analyses incorporated adjustment for age and religion (Hi.l‘u.iu‘
Muslim or Christian),

RESULTS

Table I shows frequencies of cases and controls by agc, sex
and religion. Since only 4 males (all controls) and 6 females (3

“To whom correspondence and repring fequests shoull ~¢ senz ay
the Regional Cancer Centre, Trivandrum.

Received: December 27,1990 and in reviscd fo-— aTe . el

only. Since this was a hospital-baseg study, there ™
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TABLE I - FREQUENCIES OF CASES AND CONTROLS BY AGE, SEX
AND RELIGION

creased. This was partly explained by confounding wigy,

; smoking (sece “Discussion”), as measured by raw numpe. bid; FABL
 Fador Category Cases Controls Tow!  bidis smoked per day. Riskwasajsom(}bymtﬂmﬁq S
Age <40 8 58 67 exposure 10 habits, but this was no more Prcdkﬁveqtﬁ:: s
4049 43 189 232 duration or frequency of habit. _ )
50-59 89 306 395 Effects of occasional usc are shown in Table IV. The relat; &,n—l
5069 88 236 328 risks associated with bidi smoking and alcohol drinkine ¢ Ne
0% 39 106 145 higher than those for regular use, suggesting tha;ng - s
Sex Male 207 546 753 occasional users under-reported their consumption. The gjpy: ;}
I"‘f‘“'" 60 349 409 icant effect of occasional use of snufl suggests that themm' 11
_ Religion Hindu 191 544 735 also be an effect of regular use which is not significant, |hmfnay1 gl 41
ﬁtns_nm g; iDS(‘} ﬁé the number of snuff users was small. There is also a si pidi:
= o association of occasional pan-tabacco chewing with high ﬁsknt Ne
Effects of siarting the habit aficr age 20, compareq 2% :
Omitting occasional users, selative risks, 95% confidence s‘m“““‘ﬁh?f:“ nge 2l we studied based 0n antlyeia saly o i
3 i 3 b gularly indulged in each habit. Snuff was excj Ciga
intervals and results of significance tests in relation to fre- 4 “XCluded Ne
: . : g ue to the small number of regular users. The relative
qucncyoihabus,mshownm’rah!c IL. Significant effects were ated with afate ¢ starfine bidi (RR = 0.26). b <
noted in males for bidi smoking, bidi and cigarette smoking associated with 2 “atc age & ng bidi (RR = 0.26), bidi ang 21
P . . - cigarette (RR = 0.29) and alcohol habits (RR = 0.28) are .
and alcohol drinking, higher frequency of use being associated ;5 b ihe huerond clincts of Gueshi low, Bidi
with increascd risk. No significant effects were associated with consistent with the o effects of duration. Late age 3 Ne
smoking cigarettes alone, taking snuff (although few subjects Commencng pan-tobacco chewing is similarly associated wigy <
indulged in this habit) or pan-tobacco chewing. In female lower risk (RR = 021), again indicating that the cffect of 20
subjects there was no significant effect of pan-tobacco chewing. duration observed above requires explanation. Alco
Corresponding results for duration of habit are given in Table V shows the results of step-wise logistic regression, Ne
Table 111. Snuff is not included as there werc too few yegular  which resulted in a model )m_th 4 factors: duraticn of bid; fb
users for further subdivision of snuff-taking. Results were  smoking, daily frequency 9f bidi and cigaretie smoking, alcohol o5
similar 10 those observed for habit frequencies except that, in  use (yes or no), and duration of pan-tobacco chewing. Relative (®)
males, we obsesved a significant effect of duration of pan- risk estimates are similar to those adjusted only for age and Pan-
tobacco chewing. No consistent risk gradient was apparent, the religion (see Tables 11 and III). Note that the estimates in Ii‘
relative tisk rising falling and rising again as duration in- Table V are also adjusted for trends of risk with exact numbers 1
21
3
TABLE 11 - FREQUENCIES, RELATIVE RISKS AND RESULTS OF SIGNIFICANCE TESTS WITH RESPECT TO DAILY HABIT FREQUENCIES 411
.y Case Coatrol - HRCL ’ 7 Glotr
(a) Males TABI
Pan-tobacco chewing I
Never 122 360 1.00 — NS NS B
<5p.d’ 23 61 096 - 056, 1.64 (a)?
5 9pd. 33 80 1.03 0.64. 1.64 Pan-
10+ p.d. 11 40 0.64 0.31,1.31
Bidi smoking Bidi
Never 88 402 1.00 - p < 0001 p < 0001
<10 p.d. 45 65 284 E’ 80, 4. .
11-20 p-d. 45 55 348 2.18,5.54 4
21+ p.d. 24 20 522 (2.72,10.00) i
Cigarette smoking f c:
No 198 499 1.00 - NS - .
Yes 9 46 056 (0.26,1.19) Alcc
Bidi and cigarette smoking
Never a8 157 459 1.00 = p < 0.005 p < 0001 Souy
< lg(!).d_ 10 33 0.90 0.42,1.90
11-20 p.d. 16 24 202 1.02,3.98 (b) 1
21+ p.d. 24 30 263 146,473 Pan.
Alcohol drinking
No 109 438 1.00 = p < 0001 - e
Yes 61 7 347 (2.29,5.27) s
Snuff inhalation .
No 192 532 100 - NS - pod
Yes 7 7 239 (0.81,7.04) e
R Signifi,
(b) Females facior
Pan-tobacco chewing
Never 30 168 1.00 - NS NS
<5 pad. 8 2 050 021,1.16
59 pd. 14 63 1.20 0.59, 2.45 i
10+ pd. 3 2 0.70 0.19,2.56 irong
= Ko

‘\Global test for a difference in risk among the categories.-*Test for a linear rend in nisk-'p.d. = per day.
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with big; TABLE I - FREQUENCIES, RELATIVE RISKS AND RESULTS OF SIGNIFICANCE TESTS WITH RESPECT TO DAILY HABIT DURATIONS (IN YEARS) ™™
umbers of ¥ s -
Aal lifetime Duration Case Control R 5% C1 ?’ P
fictive 1t N T R s aaa
. B o cho
; -t ng —_—
The relative P“;}em 122 360 1.00 — p 0.005 NS
irinking. are <10 8 13 1.83 0.72, 4.63
that these 11-20 8 54 0.42 0.19, 0.91
1. The signif. 21-30 10 49 0.51 0.25, 1.
{ there 3140 19 40 1.15 0.63,2.1 —"
2 a1+ 2 25 2.02 1.03,3.94
cant, though pidi ) 2
a significany N{ smoking
! | ever 88 402 1.00 .- p <0001 < 0.001
b high risk. <20 7 » 1.62 (0.65, 4.02 »
compared tg 204 107 118 3.75 {2.61,5.36 p—
alysis only of Cigarette smoking
was excluded Never ; 198 499 1.00 —_ NS NS
relative risks <20 2 18 045 {o_m, 205
+26), bidi ang 21+ 7 28 0.60 0325, 1.42
i i N ey PrE e 57 459 1.00 005 17
t Never 1 A e p <Al < 0.01
- Late age a <20 9 23 1.60 0.69, 3.67 . ¥
sociuter) wigk a1 o4 1.84 11
the effect of et i -
Alcohol drinking
. N Never 109 438 1.00 — P < 0.001 p<0p01 ™
IC IEETession, =20 11 24 228 1.05, 4.91
ration of bid; 204 50 47 3.9 250, 6.35
oking, alcohol (b) Females
wing, Relutie Pan-tobacco chewing o
y for age and Never 30 168 1.00 — NS NS
: estimates in <10 5 48 0.57 0.20, 1.58
exact numbers 11-20 5 49 0.55 0.19, 1.54
21-30 6 48 0.68 0.26, 1.76
31-40 s 19 1.41 0.46,4.32 -
UENCIES 41+ 4 13 217 058, 8.12
. 'Global test for trend.—*Test for linear trend in risk,
7 ‘
TABLE IV - FREQUENCIES, RELATIVE RISKS AND RESULTS OF SIGNIFICANCE TESTS WITH RESPECT TO OCCASIONAL INDULGENCE 1N HABITS
Fsctor - Category Cases Coatrots __RR 5% CL P B 1
b (a) Males
Pan-tobacco Never 122 360 1.00 — P < 0001
Occasional 18 5 10.18 (3.60,28.74) -
Bidi Never 88 402 1.00 —_ P <001
p < 0.001 Occasional 5 4 7.48 (1.74, 32.02)
Cigarette! Never 198 499 — NS
Occasional 0 1 - —
Bidi and Never 157 459 - — s T
cigarette? Occasional 0 0 — —
= Alcohol Never 109 438 1.00 — P < 0.001
Occasional 37 37 4.01 (236,6.79)
0.001 Snuff Never 192 532 1.00 — p < 0.05 —
Rl Occasional 8 7 3.59 (1.20, 10.67)
(b) Female
Pan-tobacco Never 30 168 1.00 — p < 0.05
Occasional 5 4 &2 (1.42,23.77) B -
- ‘Estimation impossible due to sparse data. Not significant by Fisher’s exact test -*No estimation or testing possible.
of bidis smoked and pan-tobacco quids chewed per day, in  to confer a lower risk than never chewing. The absence of
- 9rder 10 account for the confounding mentioned above. No  effect may be due to the predominant habit in this region of
:‘E’"ﬁcam hetcrogencity by age was observed for any risk spitting out the quid and its extracts with saliva rathe, than ™
ictor, swallowing it, thus preventing carcinogens from coming into
2 contact with the oesophageal epithelium. The unexpectedly
NS DISCUSSION low risks observed in some categories of duration of pan-
) tobacco chewing are partly caused by confounding with bidi
One surpnsing result of this study was the absence of a smoking. No increase in risk was found for the only possible
————} Suong effeny of pan-tobacco chewing. Indeed, in males, dura- risk habit (pan-tobacco chewing) examined in women. A stud
tiog pan E : : ; o sy - Y
S of between 11 and 30 years of the chewing habit seemed  of the dietary and nutritional factors might identify the risk
—
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TABLE V- RELATIVE RISK ESTIMATES AMONG MALES AND RESULTS OF SIGNTFICANCE TESTS FOR THE FOUR FACTORS RESULTING FRONM

FORWARD STEPWISE LOGISTIC REGRESSION
- Factor Category RR' 95% C.1 '
— ‘ i )
Bidi duration Never 1.00 — P <000 -
é’wm 2.10 0.75, 5.87 W1
+ yrs 4.70 .?9.?.39}
Bidi and cigarette Never 1.00 —
daily frequency =10pd 1.85 0.80,4 29 P <00
11-20 p.d. 3.85 glm,uss
21+ p.d 480 234,983
Alcohol No 1.00 - <0
g’ Yes 233 (152, 3.55) P< Ot
Pan-tobacco Never 1.00 - P <0gs
duration lvl%ﬁ 218 0.71,6.70 ;
11-20yrs 0.48 0.19,121
21-30yrs 0.51 0.20, 1.
31-40 yrs 1.02 0.44, 238
i A1+ yrs 223 0.82, 5. i

' All estimates and tests adjusted for the effects of the other 3 factors.

factors in women. A case-control study on diet and ocsoph-
ageal cancer is progressing at the moment in our Centre.
Although those who chew are more likely to smoke than
non-chewers, their consumption of bidis per day was lower. In
male smokers who do not chew, the average number of bidis
smoked per day was 19, whereas in thosc smokers who also
chewed the average was 12, This was also observed for bidi and
cigarette smoking.

Tobaceo smoking in the form of bidi smoking and bidi plus
cigarette smoking have emerged as independent risk factors
for cancer of the oesophagus. This is in agreement with the
results of previous studies in India. Jussawalla and Deshpande
(1971) reported a relative risk of 2.9 with bidi smoking. Using
the data of Jussawalla and Deshpande (1971), Jayant et al
(1977) calculated an “actiologic fraction” (attributable risk) of
549, for smoking. Notani (1988) rcported relative risks of the
order of 4 and 4.7 when compared with hospital and popula-
tion controls, respectively.

As cxpected, alcohol has emerged as an independent risk
factor for this disease. Only 2 studies from India have assessed
alcohol as a risk factor in this diseasc. Jussawalla and Desh-
pande (1971) reported relative risks of 12 and 18 for men who
drank alcohol as weli as chewing tobacco and for those who
drank and smoked, respectively, compared to men who neither
drank alcohol, chewed tobacco nor smoked. Notani (1988),
using multi-variate regression analysis, reported relative risks
varymng from 1.5 to 2.7 with alcohol and observed no associa-
tion between alcohol consumption and cancer in those over 60
years old. Many studies from Western countries have also
identified alcohol as a major risk factor. Alcoholic beverages
consumed by members of low socio-cconomic groups in many

parts of India are qualitatively different from those consumeg
in Western countries, prepared with greatly varying local
ingenuity and with diverse ingredients, albeit with an ethang|
content varying only from 40% to 50%.

There was no significant heterogeneity of the cflect of
smoking between drinkers and non-drinkers. The irplicatio
of this is that the relative risk for both habits can be obtained
by multiplication of the relative risks in Table V. Thus, for
example, the relative risk associated with drinking and the
Highest category of bidi and cigarette smoking is 2.33 X 4.80 =
11.18. This high combined relalive risk is consistent with
previous results.

Regarding the reliability of the data, the prevalence of
habits in our controls was comparable to that found in other
Indian studies (Sankaranarayanan ef al, 1989). We would,
however, expect some misclassification in both cases aod
controls, particularly for alcohol use. It is therefore likely that
true relative risks are higher than those observed. Further, the
high risks associated with occasional habit usc suggest that
there has been some underestimation of habits.
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Oesophageal Carcinoma - A Study of Risk Factors
(Emphasis on Nutrition) in a Teaching Hospital of
Kumaon Region of Uttarakhand

Su bhash C Joshi’,Sandeep R Saxena’, VN Satyawali’, Arun Joshi”, Pranesh Nigam™,
VK Singh™, SP Rai™"

Abfstract ! : i i

Background: Cancer oesophagus is common in India and is the third leading cause of cancer death in males and
fourth in females. Various factors are responsible for it and present study was undertaken to study the various
risk factors with stress on nutritional factors associated with it.
Methods: Ninety-four cases of oesophagus
constituted the study. They were assessed
help of standard food frequency questio
and tobacco chewing with or without betel s taken in detail. b

Results: Seven hundred and eighty upper Gl en scopy revealed 94 (12.05%) cases of oesophageal carcinoma.
Histopathology revealed squamous cell‘carcinoma in:87 cases (92.50%), adenocarcinoma in 6 cases (6.30%) and
one with mixed picture of adenocarcinoma and squamous cell carcinoma. Sixth (36.17%) and 7™ (23.40%) decade
of persons were mainly affected with male to female ratio of 2.1: 1. They were mostly of lower socio-economic
(82.90%) status. Various risk factors came across were less consumption of green and leafy vegetables and fruits
and consuming more spicy fried and: hot food and beverages. Increased risk was seen more often with consumption
of alcohal {neat and without or:less salad and snacks), smoking beedi and cigarette, and tobacco chewing with
or without betel leaf. It is directly related to-amount, frequency, mode and duration of use.

Conclusions: Malignancies in general are result of multiple factors and interaction of several environmental
factors. One factor cannot be blamed but combination of factors increases the risk of oesophageal carcinoma.
Nutritional factor is also one of the major contributing factor increasing the risk of oesophagus cancer.

i‘!’éef-:-and'matched equal 'num_bér of healthy individuals (control)
_o_r_'th'éir"_;ﬂ_iétary'pa‘ttern during the preceding 10-15 years with the
e'm_gth;iﬁ;_'lnformation regarding consumption of alcohol, smoking

introduction risk factors (nutritional) associated with oesophageal carcinoma
) ) . - in the Kumaon region of Uttarakhand, India.
C ancer of the gastro-intestinal tract is a major health problem
throughout the world. In India, the gastrointestinal cancers Material and Methods

constitute between 15 to 25% of all cancer burdens and is more
commonly seen in Karnataka, Tamil Nadu, Kerala and also
reported from Assam and Kashmir.' Oesophageal cancer is the
third leading cause of cancer death in male and fourth in females
and the incidence is low in rural India.? The importance of diet

The present study was based on 780 cases, on whom the upper
gastro-intestinal endoscopy was performed, from January 2005 to
December 2006 for various indications at the Gastro-enterology
Unit of Dr. Sushila Tiwari Memorial Forest Hospital, Haldwani.

and nutrition in the etiology of many malignancies has gained Amongst these 780 patients, 94 (12.05%) of them were of
a wide acceptance. The nutrition in oesophageal cancer etiology oesophageal carcinoma who constituted the present study and
has also been stressed. Main stress has been laid as lack of fresh have fulfilled the following criteria.'**

green vegetables and less intake of vitamin-A, C and riboflavin? . Endoscopic appearance typical to oesophageal carcinoma.

Fungal infections and consumption of very hot beverages has

also been suggested as risk factors in China, Singapore and Iran.** - Histopathological proved cases of oesophageal carcinoma.

The incidence of oesophageal cancer in India is in increasing - Not undergone any treatment i.e. chemotherapy or

tendency but very limited data is available, especially on the radiotherapy.
association of nutritional factors with oesophageal carcinoma, - Ingood mental health to reply the questionnaire.
The present study was undertaken with the objective to study the - Not suffered from any major chronic illness in the past

before the diagnosis so as to assure the actual pattern of
diet without any modification

"Assistant Professor of Medicine, “Associate Professor of Medicine,
“Professor and Head, Departmen'g of l\ﬁedicine, “*"Assistant Professor The control group constituted of healthy individuals who
of statistic, Community Medicine, """Professor of Surgery, Dr. were accompanying the patients and other individuals attending
Sushila Tiwari Memorial Forest Hospital and Uttarakhand Forest the Hisoital witli pationis. Contib) pischwith
Hospital Trust Medical College, Haldwani-263139 (District Nainital), p ¥ PAnEnts. LOROL group Were: matCches wil
age, sex and socio-economic status etc,, and had not suffered

Uttarakhand . :
Received: 22.04.2008; Revised: 18.07.2008; Re-revised: 07.05.2009; from any major illness in the past.
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-—
These patients and control individuals were subjected to 2 Nutritional or Dietary History
thorough clinical éxamination and relevant inve_-stigationsA Type of diet and its constituents consumed during the fas{™
Al of them were subjected t0 pre-tested and semi-structured 10-15 years prior to diagnosis of oesophageal carcinoma
questionnaire so as to get following information. (food frequency questionnaire method) was enquired in
1. Socio-economic profile detail” Commonly consumed food items were categorized
. - —
Information was collected regarding occupation, education, " certain group: e.q., cereals, pulses, legumes, vegetables,
income, religion and place of residence (Kuppuswamy's fruits, milk and. its products and non-vegetarian items.
classification) &7 Frequency and intake amount was assessed e.qg,, days per

week, once fortnight and month etc. They were asked about _
the hotness (temperature) of beverages and food items

Table 1 : Socio-demographic pattern - consumed and stress has been laid on amount, frequency,
Oesophageal Control temperature, spicy and fried nature of intake items.
carcinoma (n = 94) (n=94) 3. Intoxicant Consumption History —
- No. % No. % They were asked about consumption of alcohol regarding
Age (in years) / (amount per day, type, frequency and whether with water,
= 31-40 18 19.14 8 19.14 salad and snacks etc.) similarly they have been also asked
5 4: :;g ﬁ ;; f; ;; 3‘:-?: for smoking beedi, cigarette and chewing of tobacco in its ™
=5 X .\ ¥
Above 60 22 23.40 27 28.60 different forms.
Mini'mum age 34 32 The collected data were subjected to conventional statistical
::axrmls:gage 54;:95 52;:?3 analysis. Chi-square test was employed for comparison
- ek between case and the control group. The test was performed
Sex at 95% confidence limits. P<0.05 and P<0.01 considered to
= Males o 6800 s 8.0 be significant.
= Females 30 ELR) ] 30 BN ] -
Male: Female ratio 2.1 2.1
Socio-economic status Results
Upper class 06 06.38 06 06.38 Majority of the patients were from 6 (36.17%) and 7
Upper middle class 10 10.63 08 08.51 (23.40%) decade of life (Table 1) with age varied from 34 10 ™
Lower middle class 42 4468 41 4361 72 years (mean = 54.67+9.6 years) and male to female ratio of
Lower class 36 38.29 39 41.48 2.1: 1. During the period of 2 years, 780 upper gastrointestinal
Educational status endoscopies were performed and 94 of them (12.10%) came
Illiterate 32 34.04 36 3829 out to be suffering from oesophageal carcinoma. The specimen
Upto junior high school 42 44.68 a1 4361 taken on histopathology revealed squamous cell carcinoma in
Upto intermediate 17 18.08 15 15.95 87 cases (92.50%), adenocarcinoma in six cases (6.30%) and one
Graduate 03 03.19 02 0212
—
Table 2 : Dietary status (relative risk factors)
Oeso-carcinoma (n = 94) Control (n = 94) C195%
Type of diet with frequency of intake Odds ratio o'val
e b No. % No. % Ll uL £ ioe -
Vegetarian Diet
1. Underground & ground vegetable
= Daily to 4/ week 36 38.29 55 5851 1.000 - > 5
= 3/ week to 1/week 48 51.06 36 3829 0.655 0.466 1.486 ~
= Occasional or nil 10 1063 03 03.19 0.262 0.145 2,149
2. Green leafy vegetable
= Daily to 4/ week 22 23.40 44 46.80 1.000 - - i
=2 3/ week to 1/ week 54 57.44 41 4361 0.552 0420 1.422
= Occasional or nil 18 19.20 09 0957 0364 0.257 1.618
3. Fruits
< Daily to 4/ week 04 4.25 5 46.80 1.000 i -
= 3/ week to 1/ week 22 23.40 22 4361 0.800 0.215 3.837
= Occasional or nil 68 7234 67 09.57 0.788 0.232 3.505
4. Milk & Milk products
= Daily to 4/ week 50 53.19 46 48.93 1.000 - -
= 3/ week to 1/ week 28 29.78 36 3829 1398 0.726 1.841
= Occasional or nil 16 17.02 12 12.78 0815 0518 1617
Non- Vegetarian
1 Meat, chicken Fish etc.
=2 Daily to 4/ week 23 2446 02 0212 1.000 - - -
= 3/ week to 1/ week a5 47.87 14 14.89 0.467 0.109 4740
= Occasional or nil 26 27.65 78 8297 4.500 0.304 12.142
* = p<0.05;** = p<0.01
L MR ; ST PE, e e ——e R e
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Table 3 : Nature of edible articles consumed (relative risk factors)

Nkt S oG Qeso-carcinoma (n = 94) Control (n =94) o C195% I
No. % No. % L uL
Spicy food/snacks etc.
=> Mild or almost nil 20 21.27 42 44 68 1.000 - - -
= Moderate spicy 44 46.80 38 4042 0.905 0522 13955
= Too spicy 30 31.91 14 14.89 0.489 0.342 1571
fried food
=> Almost nil 19 2021 50 53.19 1.000 - b L]
= Yes - 75 % 79.78 44 46.80 0.571 0.481 1.28Q -
Temperature
<> Tea or Coffee
- Warm 20 21.27 52 5531 1.000 - . e
- Hot ; 50 53.19 28 29.78 0.258 0.285 1.085‘ N
- Too Hot 24 2553 14 14.89 0.269 0.250 1.281
=» Snacks and/or meals
- Room temperature 10 10.63 66 70.96 1.000 - - =
-Warm 38 40.42 16 17.02 0.263 0.210 1.496
- Hot 46 4393 12 12.76 0.163 0.165 1.254

* = p<005;** = p<001

patient of mixed picture of squamous and adenocarcinoma. It
was mostly seen in lower middle (44.68%) and lower (38.29%)
class of persons who were educated upto junior high school
level (44.68%). Nearly 67 cases (71.30%) were unskilled or semi-
skilled working class.
Dietary Habits

The staple diet in this region is rice (patients 46.80%, control
38.30%) and wheat (cases 34.10%, controls 43.70%), but at times
they used to take mixed diet. There was significant difference
between patients and controls regarding intake of vegetables
(Table 2). They were mostly taking underground or ground level
growing vegetable three times a week or occasionally (41.48%
control, 61.69% cases) and leafy vegetables {53.18% control and
76.60% cases). The insignificant difference was seen in the use
of dairy products and fruits (68 cases or 72.20%). Significantly,
more patients were taking non-vegetarian preparations from
daily (24.46%) to three times a week or once a week (47.87%),
which was spicy in nature,

Significant role of the nature of diet has been observed in
the present series of cases (Table 3). Most of the patients were
taking either too spicy (31.91%) or moderately spicy (46.80%)
meals and majority of them were fond of taking hot (53.19%)
to very hot (25.53%) tea, coffee and meals (warm 40.42%, hot
or too hot 48.93%).

Table 4 reveals the significantly more consumption of
intoxicants by oesophageal cancer patients. They were
consuming more alcohol (patients 74.50% control 48.90%) and
32 of them were chronic alcoholic i.e, all the 24 hours they were
under the effect alcohol intoxication. Quite a good number of
them were consuming neat alcohol (37.14%) or alcohol with
little amount of water and salad etc. (34.30%) and amount was
more than 200 mi per day {55.26%). During alcohol intake or
otherwise, they were smoking beedi, more than one bundle per
day (34.00%) or cigarettes, more than one packet per day (21.30%)
(Table 4) or both depending on availability (9.60%). Tobacco
chewing was present in 54 cases (57.50%) either alone (34.00%)
or with betel leaf (23.36%).

As evident from Table 4 the prevalence of combination of
various risk factors i.e, alcohol, smoking, tobacco chewing,
spicy and hot food, snacks, beverages played a significant role.

€ JAPI SEPTEMBER 2009 VOL 57

In all these combinations alcohol, smoking and tobacco chewing
played a significant role and alcohol intake (70 cases or 74.4%)
was on top. This was followed by temperature of the beverages,
food and snacks and their spicy nature (74 cases or 78.78%).

Discussion

In India malignancy of gastro-intestinal tract is more common
specially in Kerala, Tamil Nadu, Karnataka followed by Assam
and Kashmir, but no actual prevalence data is available.' Few
studies reported the occurrence rate between 15 to 25% of all
cancer burden and Coimbatore Government Hospital, Tamil
Nadu had the registration rate of 8-12 cases of oesophageal
carcinoma every month. In our hospital based study on upper
gastro-intestinal endoscopy we detected 94 cases of oesophageal
carcinoma out of 780 upper gastro-intestinal endoscopies giving
the incidence of 12.05%. As reported in literature," > #'° we too
detected squamous cell carcinoma in 92.50% of cases. Maximum
number of cases were seen in 6™ decade of life with male to
female ratio from 2:1 to 3.5:1°*"" and same was observed in our
present study (6™ decade of life- 36.17%, mean age = 54.60 + 9.60
years) with male to female ratio of 2.1:1.

Cancer in general, is multifactorial in origin and several
environmental interactions are possible. It is not easy to
quantify the contribution of diet to cancer risk. Mumbai study"
revealed the 2.62 times higher risk when vegetables specially
leafy vegetables were less commonly consumed or almost nil.
A diet rich in green leafy vegetables and fruits was found to
be less often associated with oesophageal carcinoma. ®>'0'%'¢
Various nutritional factors have been implicated in causation
of oesophageal carcinoma. In the present study, most of the
patients (61.90%) were consuming less green and/or leafy
vegetables and fruits. It is just because of lack of knowiedge
and poverty. The potentiality of anticancerous property of
green and leafy vegetables is due to carotenoids, vitamin-C and
E, selenium, folic acid, dietary fibres, alium compounds, plant
sterols, indols, flavinoids etc. These agents have complementary
as well as overlapping mechanism of action, detoxification action
of enzymes, inhibition of nitrosamines formation and helping
the binding of carcinogens in the gastro-intestinal tract and anti-
oxidant effects.®'*'*'* It is said that these compounds has also
immunologic properties which may influence carcinogenesis,'"®
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Table 4 : Relative risk factors in relation to intoxicants consumed

Oeso-carcinoma Control C195%
Type of diet with frequency of intake (n=54) (n=94) 0Odd ratio ‘P value
No. % No. % L ut
A. Alcohol
1. Amount per day
< Occasional or nil 24 2553 a8 51.06 1.000 - -
= Upto 200 mi/day 18 19.14 36 3829 1.000 0.449 2226
= 200-500 mi/day 27 28.72 10 1063 0.185 0.192 1.206 i
. = >500 mi/day 25 2654 - - 0.010 0.008 2354 ot
2. Frequency -
= Occasional or almost nil 24 2553 a8 51.06 1.000 - -
= Intermittent 2-4/week 38 40.42 36 3829 0666 0.426 1650 .
= Chronic drinker (almost every day) 32 3404 10 1063 0.220 oz 1.235 e
! 3. Mode of drinking : p
= Mixed with water or soda and with snacks etc. 20 2857 04 8.69 1.000 - - »
= Mixed with water & salad 24 3428 12 26.08 1.625 0.431 3538
= Neat 20 2857 30 6521 0.500 0.198 2.764 b
B. Smoking
1. No smoking 15 1590 29 308 1.000 - - .
2. Beedi smoking per day
= Mild i.e, upto 1 bundle 10 10.60 16 17.10 0.768 0313 2543
= Moderate 1-3 bundles 20 2120 15 15.40 0360 0.246 1676 .
< Heavy more than 3 bundles 12 12.80 07 07.50 0.280 0.181 1.833 -
Total 42 4460 38 405
3. Gigarette smoking per day
= Mild i.e, upto 1 packet 08 08.50 10 10.70 0.600 0.252 2547
= Moderate 1-3 packets 1 11.70 05 05.40 0.218 0.146 1.823 .
= Heavy more than 3 packets 09 09.60 04 04.20 0.213 0131 2.000 »
Total 28 29.80 19 2030
4. Both depending on availability
© Moderate 04 0420 05 05.40 0.600 0.182 3533
= Heavy 05 05.40 03 03.10 0.288 0.119 2851
Total 09 09.60 08 0850
C. Tobacco chewing
1. Alone
> Dccasional 10 1060 05 0530 0.385 0.209 2.085
= Daily 22 2340 02 02.20 0.070 0.070 1.419 e
2. With betel leaf
= Occasional o7 07.40 20 2120 2.198 0.542 3.656
= Daily 15 1596 15 15.90 0.769 0391 2.038
Total 54 5750 42 44.70

* = p<0.05; ** = p<0.01

Kashmir studies'®'” attributed to contamination of raw food-
stuffs with N-nitroso compounds along with use of spicy hot
food items and salted tea. Low socio-economic status and
consumption of very hot beverages, smoked fish, fried and
pickled vegetables and red chilli have been associated with
oesophageal carcinoma.'® Table 1 and 3 of present study reveals
the same thing which has contributed to the cancer oesophagus.
Chitra et al "* stressed more on the use of chilli and pickles in food.

Intoxicant consumption specially alcohol in its various
forms is a well established factor in the genesis of oesophagus
cancer.>'® Alcohol and alcoholic beverages possess some
carcinogenic chemicals and contaminants which are known to
produce carcinogenic effect and few of them need to mention
are N-nitroso compounds, mycotoxins, urethane, tannins and
pesticide residues.>'*'*# |t is the quality, quantity, concentration
and duration of consumption, which matters in causation of
oesophageal carcinoma, In present 94 cases, 74.50% of them were
consuming alcohol and 34.04% of them were chronic alcoholic
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who were all the 24 hours under alcoholic effect and consuming
it for more than 3 years (mean duration = 4.2+15 years). Twenty
six of them were taking neat alcohol and that too mostly without
snacks etc. It seems that alcohol in these cases is one of the main
risk factor. This observation is also supported by Notani and
Jayanti from India and others >'211.13

This series of cases revealed the significant role of beedi
and/or cigarette smoking in oesophageal carcinoma. Amount,
frequency and duration of smoking has direct relationship with
oesophageal carcinoma even though its role in bronchogenic
carcinoma is well established. During alcohol intake especially
when it is taken along with other persons they used to smoke
more. Seventy nine (84.00%) cases were smoking beedi (44.60%)
and/or cigarette (29.80%) for more than 3 years and some of
them (27.80%) were chain smokers. It has been observed that
smoking, mainly cigarettes, increases the risk of oesophageal
carcinoma by 1.95 times in India and developed countries " |n
India and especially in the Kumaon region of Uttarakhand, the
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practice of beedi smoking is comparatively more prevalent than
cigarette smoking as they are mostly of lower socio-economic
group (82.90%) and this seems to increase the risk of oesophageal
carcinoma.

Tobacco chewing with or without betel- leaf has been reported
to be an important risk factor in oesophageal carcinoma in
Karnataka,'® Assam? and other parts of India**” and reported
55 to 2.8-fold increase in cancer risk amongst tobacco chewing
and smokers which is directly related to amount, frequency and
duration of use. We too observed the same as it is clear from
Table 4 and identified the chewing of tobacco with or without
betel leaf as one of the contributing factor in causation of cancer
oesophagus.

Malignancies in general and that too of the gastro-intestinal
tract are said to be multifactor#l in origin apd interaction of
several environmental factors. The present study revealed the
same i.e., an association of cancer oesophagus with alcohol,
smoking, tobacco chewing with or without betel leaf and
lack of protective food i.e. green and leafy vegetables, fruits
and whole grains. It can be said that food which is lacking in
green vegetables, leafy vegetables, fruits and ingestion of fried,
spicy and hot food and beverages, played an important role in
increasing the risk of oesophageal carcinoma. It can be said that
lack of protective food (green and leafy vegetables, fruits etc)
has also played a possible contributory factor in the aetiology
of oesophageal carcinoma.
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Latest Treatment of Blocked Coronary Through ECP is the Emerging Big Trend in
West. Be Pioneer in External Counter Pulsation - Heal Sick & Secure Life

INNOVATIVE PHYSICIANS CAN GET RICH IN FAME, OTHERS CAN DELAY THE
OPPOTUNITY

FDA (USA), NSH (UK) approved for CAD and CCF - ECP Technique and Device
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