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Table 3. Pmduciiotr ofsreca trut by country sitrce 196l (in
millions ofaotroes)

1911 I9EI t 99l 2001

B.nglrdcslr 6295 23 369
lndi. 120 mO l4lmo
hdoncsia ll mO 15 0m
Kcnva NA NA
Malaysia 6500 / 3mO
Maldivd I I
MyMmd 8m0 19 zlj
Taiw, Chira' 3718 l0 075

Tlailand NA NA
world 12E128 423296

25 05t 24120 4? 0@
195 900 2tE 5m ll0 000

lE m0 72at2 36 2m
NA IOO 90

2 500 40oo / 2500
5 16 37

25 807 32210 5t 461
24l5E lr I 090 t65 076

NA ti 250 20 Jm
583 242 a92316 1305',132

Irom FAo(2001)
NA nol .vaili,ble
' rrom Council ofA8iculrur., ROC (2001)

graphical cuhivalion in South and South-East Asia and in (he Pacific basin was givcn by
Furaiado (1933). Areca nut for chewinB is obtained exclusively from lreca catechu,
which is b€lieved ro be native lo Sri Lanla, West Malaysia aod Melanesia (lARC, l9t5a).
This tropical palm ree bears fruit all year, which arc ovoid or oblong wilh a pointed apcx,
meast ring 3-5 cm in lcnglh and 2-4 cm in diameter. The outcr surface is green when
unripe and orange-yellow when ripe. The secd (endosperm) is separaled from a fibrous
pcricarp, is rounded with a lruncaled base and is opaque and buff-colourcd with dark
wary lines. It has a characlerislic astringent and slighlly bitter taslc and is consumed al
difl'erenl slages of maturily accordinB to preference. An individual nay consume the
whol€ nul or thin slices oflhe nut. in iLs natural slate or after processing in many forms.

The nut may be used fresh or il may be dried and cured b€fore us€, by sun-drying,
baling or roasting (Iable 2). Arcca fruit may also be boiled and fermenled (in easrem
pans oflndi4 Sri Lanka) by covering ir wilh mud 1() soften lhe nu for consumplion. Tltese
trealmcnts change the flavour oflhc nut aDd its astringency. In Taiwan, China, areca nul
is most oflen used in lhe unripe stagc when il is grcen, like a small olivc-

Areca nul is known colloquially in Hindi and other languages in lndia as supari; ir is
called puwak in Sri Lanka. 8ra in Sylheli (Bangladcsh), mat in Thailand, pinang ;n
Malaysia, dala in Papua New Guinea,puSra in Guam and ,(m-prsl in Myanrnar (lARC,
1985a).

Chemical coDstituenls

Comprehensive analyses ofthc chcmical composirion ofarcca nul have been rcponed
and revicwed (Raghavan & Baruah, 1958; Shivashankar et al , 1969:' Arjungi, 1976,
Jayalakshmi & Malhew, 1982). l he majo, conslitucnts of thc nut arc carbohydraEs, faE,
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BE]EI--QUID AND ARECA.NUT CHEWING 45

protcins' crude fibr. poryphenors (fravonors and ."nnins), arkaroids and min€mr ma.erThe rangcs in concentration of the chemical corxti._o oi"r",,ui"r" g;;;l;i;;;
and 5. Variatiorls in rl. concentraliorls oflhe vario* .o*titu*o ,rf o.1r;;;;;;;djfferenr Bcqgraphical locarions and according ro rh. d"gr* 

"f 
,;;!.;r#;;;;;;.

ch€mical iDgrcdicnls, trruins, alkatoids and some m;.a. ,fra,.ry f,ir" 1,..]"*i"J";,ilvity €nd adversc effecB on tissues have been subjecte,l ro a"ta;tea slrray. 
.

-... 
Plmh*olt (flouorols, ronnrrr) constrrure a iarge propo(ion ofthe dry weighr ofrhentul rhe ranges in concentralion of polyphenols in unpocessed a"a pr*.".i"r" ar.

:l^.: :i}.b,: . and 5..Thr poryphenot conrenr c[ I nur ,ry ,",y'a.p."Jire 
"] fi.teBton wh.te Areca cateclz is Erown- irs degre€ of marurity ani iu pr*.*f'r.iiJ.Thr rannin conlcnr is highesr in unripe areca nu.. and decr€ases sublranlierv wi,h

rncreasrn8 matunty (Raghavan & Baruah. 1958)- The roasted nur po"s".r." ,t. iiJ..,avemgc conrent of knnins, ranging from 5 to 4 t% (mean, 2t.4%;, ,;"-;;;; ;;,content of sun-dried nurs is 25%; and $e lowesl levels arc seen fli U.if"a rr"*. *]ri"i,conlain l7% (Avang, | 9E7).

. ^ - 
Polyphenols arc responsi ble for the astdngenl raste of the nu (RaShavan & Baruah,r958).
Allalo ls Among the chemical consrrruenr. alkaloids are lhe mosl imponant biolo_gically The nut has b€en sho$,n lo conr.ar r, f.^,.i, "fr,"ilfflfi;:'ffiffiiJ:;(arrcoline, arecaidinc. Euvacine and guvacoline) tf;gure lt have becn con.l;r;;; ;;:rrrreo In Drochemrcal studies {Raehavan & Raruah. IS58: Huan8 & M.f_.irf,, igi,i J.ra

1,-!!-l,1Tr\ 
Arecotine.is grnei y rhe main alkatoid. n 

" .ig* I" .";".rr",i;;arccotrne rn unproccss€d and proccssed nur are given in Tables 4-and 5.The contcnr in lhe four maior alkatorrts-ofiesh 
"r*, ,rt.i",r.a from Darwin,A..slralq have b€en dererrnrncj by high_performancc Iiquid chromarogr-arh; ;T;il';1.

Table 4. Ranges itr concetrtration' oflhe chemical
cotrstilueots o, a variety of uoprocesscd grecn
aDo npe areca nuls

Gren (un ipe)nur Rip.nur

Totd polysaccharidcs

Codc fibr.

69.4 14_l

113 210
6.7 9_4

E.r t2.0
a2 9.8
t72 298
0I{I{
t.2 2.5

36.9-56.?
17.u25-7
6.2-7.5
9_5 t5.t
I L4-t5.4
[.t-t7.8
0.124.24
LI-r.5

liom .la).latshmi & Marhew rI9t))
'P.rccnrdsc b6cd on dry w";gr,r (.i..pt ."*r,,"y

Ir)
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Table 5. R.Dges iE concenlratioD' of some cbemical constiluenti of a
varie(y ofprocessed areca nuts in lndia

seplcs
en1scd

Crud. Tot tpoly-
IibG(%) sccha.idB

t%J

Fa'(%)

Chali

Ballu
Ch@r

Chalaladi
Nuli

7.1 34.9
lt 7 25.0
r96 -45.9

15.2--4 t.1
22.4 55.2

24 94).7
t6 9-18 0

l20 l9.l
190 47.9

0.t o.7
0. t-o 5 /
0. t-o.?
0.2-o.9
0.1 0.9
0.I-o.9
0.2-{.8
04{.9
0.6-{.9

14.3 26.3

t3-0 27.3

l1-5 2a-2

9.2-?E 2

t4.2-27.0
Il.r 28.1

B.l 26.6
22.\.26.9
t6.4 27.7

4.9 24.4 7.1-t7.4
t2.t-tE.t 8.o l4.l
6.E-tE.t 5.4 13.1

J.l lE.5 5.,L1t.5
4.3-t't 9 3.t-t2.3
5.9-t7.6 5.1-15.2
5.5-t2-l 5.91.?
?.t r0.5 5.1-14.9
3.7 t3 8 3.6,6.0

Fom Shivashd-ke e, .l ( 1969)

' PeenLs6 bas.d on dry wcishl

l'igure l. Chemicel structure ofarec, alkaloids

cooc"'i 
(y'oo' ry*' o"".,''f,' 'i 

i
Ar..ol'.. Arcc.idi.. 6uY.ciD' Guvacoline

Fom Mujmdd e, a, (1982)

l able 6. Alkxloid conlcnl ol lrcsh
arccr nuts from I)n'-in, Auslralin

0.1(H).61
0 I l-{.66
00l{(X,
0.19 {.72

From lluMS & Mcl.ish (1989)

'IPcrccnhBc nol specifi.d, Probably bNd

l?r-
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Thc levers werc sriBhrry higher than Ihoseokerved for rndian and papua New cuin€annuts. The aurhors concluded that rhis d
e."phi"a *ftri"* rri,;;;:;ffi,'[H;*e mav resulr rrom scasonal and seo-

. 
^ 

In an agucous cxrract of Taiwancse bctel quid_cornposed of fresh areca nul betelrnllorescence and red lime pastc (g0.5.12 ):/ oy wergbt). arecardine was !h€ most abun_dant alkaloid {?.51 mg/g dry w) and !uv,
No cr*ns. i. rhe r;,ir: ; #'il";:':I:-lhe lea'' abundanr (0 26 m ctE d,v wtt
pro*ss oi freeze-dryine (i;*;;;: ,;iri*'*ed 

dunns cold srorase or during the

txamrnin8 volarilc alkaloids in areca nu lsourcd unspecifiedl by gas chromat<rgtzpfiy-rnass spcrromerry. Hotdswonh pr al (rdc8) 
",a 

s.t'f "i,i lrdsi;*#;t"presence of at leasl six other rela1ed allal
Ilrese wcre iacnrrfiei as';;;'ji.l;;'#:': :l 

addirion ro arccoline and guvacoline'

ana etlvt-ru-merrryipiplri;;:i;;;;;;^ "'tvl nrcorinate ethvl nicorinare merhvr'

ain"-l -."rtoryrri'.. ' ' ' -" ' ' '" ' 
uul' rd le and crhy l-/v-methy l' I '2'5'Glarahydropyti-

Wde vadations in fie arecoline conknl..,"iurry^,",irlut.,,s:';*r;;;::T'r"'#"::,u,,T,";"T,^.;l::Hfl 
ff:T,I

"/ "/., 
1986) Arecotine conlent rs redke.t r.

n 
".onr"ni 

;.,.a,..J r,l,,' ; .l"o il;;"i:f ::T tycssins or rhe nur ( wans. r eEs)

bv 
.soakine 

in ;"'--",,f,; ; ;;";; ; 
/o Dv strn-dryrn8' ro l'2e% bv 

'oasins' 
ro 0.77o

boilinS rhc nur tn u tiquo, ourrin"i ;r#,8r 
In waler (Awanc' 1968) Th€ practice of

incrcase rhe arkaroid coi";,;;;;,;;,:,X-prcvious vear^ s boirins is designed ro

r t ",",r o r,o. po i,, i), ;;.:;iil", t' *"' et o/' l eE6)

vanadrum, manganese. copp.. *d bro.in.:of 
todium magn€sium' chlorine calcium,

orher chewing marcriars,;:,;;il"";;. i;;:,Y:',: 
measured in areca nuL pan nasatu and

obrained for areca 
",, *";i;;;;;il il:ed 

K,nsdom (Rid8e.r a/., 200I ). Tle vatues

lL: 1..'*., *;; il;#;iy'.n-"*:;il'JTffi: J:ffi :;l :'.T"1Hil..;?'l;erements rn arcca nut. bclei leaf, slaked Ii,
Filwe 2ltaidt ct at.,2oo2). "me and rarechu are shown in Table 7 and

In vicw ofpossible llbrogenic, mutaseni
contenr rn sampres of raw -a rro.....a ir".'t "'i 

loxic elTec* of areca nul' lhe coppei

hislrer rhan rhai r"und m;;;;ffi;;;#::r wa\ anarvscd and rcponcd to be m,ch
rseT) I he mcan.;;ffi#:I JH:i-''l''::on:""' o' n"ans {rrrvedv'I a'l'
avairabre a., a n ur -; i; ;; ; # ;;lllL;'",":IHr:1, l.fi ",."Th 

.,9# 
i'"H,:llne copper coslcnt ofproccssed areca nut rva

{copalan eral. Is8qr. -os lound Io bc 2'5 times thal ofthe raw nur

Areco-nut-derived n itrosam,nei: No sru.i,*,-d.,*"d "i;;;;;.; ;;;:d; ,l:llfr ,i::i,:f "#j.?i:"*T[:,,#;:

\"3
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Trble ?- CotrceDlration' of trace elements itr betel_quid

iDgredierts

 r.ca.ur Bclel leai Slalcd )ime

ct (rdet
Mn (r/8)
Fc (rdr)
Co
Zn lpC/c)
M8(lrgc)
Na(pdt)
K(%*1)
Ba (pC/s)

ca lttdg)
Ga
Al(pdc)

Ti

Sn 0rrc)
Sb

As (rdc)
S.
llg
cl (%wl)
Br(Fgc)
Cs
S.
Rb ([e/g)
Ta

C€{lldr)
Nd
Sm

Eu
Gd
Tb
Dy

ltf

0.J010-06
47 !6
75 18
27 ):4

2.810.4
t2t ! t4
0.4110.04
t.710.3
t.2 ! o.2

91t
2.910-5
t2!2
t4 !2
Itr3
t.4 I 0.2
t3 t2
0.34 i O 0.1

120120
6l I
0.t 5 10 02

7.210.9
250140
1812
57 !7
71t

0.2410.04
l0!2
23!4
511
2t 15
1012
t2!2
EJI
t8t2

0.4610.06
380alE
l7l !21
t321t6
t6-6!2.2
6.21:O.9
793 ! 95

4.42 !O.44
15.4 i l.E
4.E10.7
t 613
5-7 t 0.E

26!4
1616
26!4
'1-2 ! LI
46!5
183 !2.2
3E r5
91t
0-5510 1

7.t 1 0.9
?11
33 r4
225 ! 2l
9!2
17i 4

t.t410.20
lE12
1515
7!t
t2 !2

1012
?81 t3
981 t2

l9-2 !2.9
57.t 1E.6
t90129
66!9 t
t_2410.t9
l.l0 t 0.06

67 !7
00ll t 0.002
16.0!2-4

511
'1-2 ! l.Z
t5 !2
4E!7
ltiJ
94i1.4
404 i 60
0-28 t 0.04
?018
8il
Nt)
0.4610.0?
6l I
274!41
20-2 ! 2.4

1816
2958 + 473
8.5 i l.l
t6 !2
I9t3
r201 20

18!6
901 l0
26.t 3

t47156
7a!12

7.3 ! t-2
t70 !20
5t56 !774
22501360
I -77 !O-21
t9-4 !Z-9
6424 !964
0 46 1 0.07
7.1! t.2
12.6 t 1.2

5E19
I E-4 10-2
67i l0
73! t2
E91tl
21.t 11.4
I l0O:t 200
5. i0.E9
t0451 | t8
t2 r2
o.06rt r 0.01

0.6110.0r
14 rm i 2 t00
24901198
232 ! 37

m r lEo
7300 J 1022

20.613 I
2l tl
5liE
296 + 44

l2l l t8
l8r 4

2.t42 !343
I 200 ! 200

From 7-aidi ., a/. (2002)

N.l\. not applicable; ND, nor d.lccEd

' Mcan t $andard d.viarion of fivc dctcmittalions

' Values eiprcrscd in nE/g drywci8hl unlcs othcNis lpccifi€d

r?1



Figurc 2. Trscc clemenls found in lhe mailI ingredients of betclqnid
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1.1.3 Betel leaf

The most common accompaniment for chewing areca nut globally is the l€afofprper
,e//e. This has led to areca nul being labclled belel nur'in rhe English literaore, b$l rh€
Working Group does recommend this nomenclature.

Belel leaves contain betel oil. a volarile Iiquid, which conrains several phcnols inclu-
ding hydroxychavicol, eugenol, betel phenol and chavicol. \,iramin C (1.9 mde) and a
laBe amount ofcarolenes (80-5 mB/g) have also been reponed (Wang & Wu, 1996).

Mean concentrations of 36 race gl€menls in berel leaf are disted in Table 7 and
Fig]l,c 2 (Zaidi et a1.,2002).

f.l.4 Betel inlotescence

Apart from the leaf, other parts oflhe vine such as thc stem, inflorescence (also calted
flower or pods) or catkins are also consumed with areca nut (Tables I and 2)_ Consump-
lion oflhe inflorescence is common in Melanesia and in pans ofTaiwan, China, and it is
moslly added lo the quid for its aromatic flavour.

Betel inflorescence corlains a high concentrarion of phenolic compounds including
hydroxychavicol, eugenol, isoeugenol, eugenol methyl csler and safrole (Hwang e, a/.,
1992; WanS & Hwang, 1993). Concentralions ofphenolic compounds in fresh piper betle
flower, delermin€d by high-performance liquid ctrornatographic analysis, are lisled in
Table t. Safrole, rhe major phenolic compound, is a possible human carcinogen (IARC,
1976).

]'abls 8. Conccnlralions of phcnolic compoutrds
in trcsh Pipet be ? Ilower by high-pcrformance
liquid chromalograpbic aoalysij

Mole.uld (-'oncotmlion
*ei8hr (E) (mgs frcsh sl)

E!8€nol

162

l5r

l7E
l6r
318

l5l5

l.5l
l8t
t8t
l

Fmm Hwo8., a/. (1992)

I 1.5 Slaked lin"

Slaked lime (calcium hydroxide) is ofien combined wirh areca nut (Table l). In
coaslal areas, it is obtained by healiog thc covering ofshell fish (sea shells) or is harvested
from corals. In cenEal pafls ofa country ir is quarried from limesronc (Tabl€ 2). In thc

\7"b



BETEL.QUID AND ARECA-NUT CHEW'NG 5 I

Asian markets, slakcd ,ime is sold as a pastc mixcd with watcr which is white o, pink. lnPapua New Cuinea. stated lime is avaitabte in rhc p";;.;;;#;;;;J; *;JI*n,
containers,

, , 
Free calcium hydroxidc, iron([) and magocsium(I) w€rc measured in 25 samDlcs of

:*:lI: *i Papua New Guinea, aDd tar8e variations in rheir concentrations wexIound ( Na r r €r al, | 990). Mean concent rations of 35 lrace elements ,".rur"d in .t"r"afimc are lisred in Table 7 a^d Fignrc 2 <Zaidi et ol.,2OO2).

i.1.6 Cabchu ' ,

. ^Catechu 
is an astrinSenl, rcddish-brown subslance which is oflen smeared on lhe betelleafuscd ro wrap the ing.cdicns ofb€lel quid. Two ,";, rye", "f ""r""ir;;;; ;Odependjng or rhe rree or stuub from whichihe ca,."hr;; ;J;;;;;;;i;?;. fi",yp" gf "ll::l: is prepared by decocrion -a .*rru"rion iro, rt,. i-#*l#., i",1',"cotechu, Wrlld. (N.O. Leguminosae), a uee indigenous to lndia and M;;;';';"somerioes referred ro as brack carechu orcurch. Thi ,uin;;;;il;["i,l"irr,.

1l!-{Z-\lSUO, 
acacarechin (2-t0%), qucrcetin a"d 

"",""h, 
;;. ;;;;;il;#:;,

rs an aqueous ext "acl prepared from .hc leaves and young shm.. 
"f 

U*i""-C_rrii",Roxb.. (N.O. Rubiaceae), a ctimbing shrub indigenous ro"the V"fry ir.ii*f"-_1.'i,.ijsomerimes refencd ro as pale calechu u gorir. The,nrl; ;;i;.;;;T; 
"?;;;(7-3't7o). calechu-rannic acid (22 S0%). querc€rin and carechu rcd rCounclt;;,; ;;;]

maceulrcal Sociery of Creat Brihin. l9l). tn addition, l, N".il ;;l;;, ;;;;may be dcrived from fie sun-dried por:ndcd barr. "i u,n*ii^' iri,iiri..i"r],rcferred lo as rarg lo (Mor.rgne 
"r 

rt. i9E21.

. 
Mean concenrations of i5 trace elemenb measured in catechu are listcd in Tablc 7al,d Figwe 2 (Z-aidi et at.,2OO2).

I .1.7 Tobacco

robacco is often added ro rhc quid mixnrrc. chewrnS robacco in rhe Indian sub(ontinenlrs preparcd from sun-dried and panly fermcnted. coarscly cut lr u", ot Nir,ri*r;';;;;;;.;and Ntcortuna rabacum $ilhorl funhcr proccs.rng. Sometimes t"b;."; ;';;;;;;combined with molasscs or borled bcforeu\c ( Iable 2).

L L8 Milc"tlun?ou.t udditiv"s ant conrumnanrs

Somc ofrhe mosl common additives arc lisled in Table 2,
Sago palm nut is sometimes used as an adulleranr in packages ofsun-dried or Dro(essedarcca nul. Sweel potalo and tapio.a are orhcr adLI,.r_,, (.:"ru'i"Lt ri a V;;*J ;;;:"

_. Arcca nur can hc conumuared \virh fL,ngr such 
^ ^;;;,i;'lr*;:,";;,;;:.r:"0lh:z.opus.sp 

(Borte& Gupra. I9E?) Almo:r loZ rr:riziof impr'es-o;;,;:";""i';;
India analls€d usinU thin-layer chromarography conrained aflarox;". rr,tHi:'r-nnr,'r"-mean concenuarron of anarurin B, jn rhc rnalysed .".r,", ;;';; ,J;"ij;*.1

+
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18-208 t4/(g), largely exceeding lhe commonly acccpted food limit of 5 UgAg Nin-e

,"rplc. 
"-orilin"d "on"enlration; 

of aflatoxin Br higher rhan 50 pg/tg (Raisuddin &

Misia, 199) ). Atl I0 samPles ofmw areca nut analysed in a South African study conlained

aflaloxin Br, with a mean concenrration of 5 pglk g(range,2 l-10 2ltgkg) (Van dcr Bijl

et o1.,1996').

l-2 Ar€ce Dut-based iDdu3trial packaged products

A variety ofpackageri aleca Poducts are now availabte in several counrfrs Based on

labelling, rhese iackag-ed produits may falt into any one oflh€ four cateEories described

in Secti;n l.l.l, d€p€nding on th€ substances included (s€-€ Table l)'
Two main producs irc gutla md Pon masala Gutko A a dry' relalively non-

perishable commercial pr€par;ion conlainingareca nu! slaked lime, calechu' condiments

lnd powdered tob"""o- Tlt" same mixlure wiliout tobacco is called Pa' masalo firc

-"air.t. *lr"a on lhe ma*et in lhe lale 1960s and early lc70s' Both Sutko a d pon

IrJ.or. in un r"riue foil packets (sachels) and lins which can be stored and carried

"o*.ni.ntly. 
nggr".riue advertising, targeled at fie middle class and adolescents since

ii" ."riv rqilo,,.i,as 
"*anced 

the sales oithese products ln advenisemens' pan masala

ir a"ri"La *;rpfvirg ftospitality and equaliry, as is belet quid' 
'"an 'drala 

and qutln:rc

,.r"Lout", in *U"n-ureas of ln;ia and Pakislan. especially among adolescenb and their

,.*[-ry it Srowing fast in rural areas (Gupta & Ray 2002I Ahhough $e acruat

"rJr"t.n.. 
ofrtti. ttuUlt is unknown. ils populariry can be gauged by currenl commerclal

ir,irri"i trrring,rt. Indian market for pan nrasala and gzlta at several hundred million

ui Jott"rs- m"i" p-au.rs are exponcd to all countries where Asian miSrants live (sce

SectioD I.3.20).

f J Coosumplion by geogrsphicrl region

Global estimales rePon up to 600 million chewcrs (GuPta & wamakulasuriya' 2002)'

tt ir-*.r;on ."ui.,n, p"ttems and prevalencc of consumption in diflerent countries For

tfre sak. of claritv, f,e nomenclatuie has been made unifonn throughout the section (see

Glossary A for definitions).

l.3.I lndia

Countrywide surveys on the use ofarcca nut have not bcen conducted' nor have any

",fr", 
,u*.y, t".".oniucted to invcsliSale sp€cifically the use of areca nut Sur"-eys,of

iutit, tur"'b""n 
"onaucled 

on lhe use oftobacco and olher chewing habirs' especially

lli"iqria .f,.*ing, in frmited populalions Studies ofadults are presented first' followed

i"',f,J. 
"f"f,itarJ" 

_a adoleiccnrs. Within rhcsc caregories, mral studics arc prcsenled

firsr. fotlowcd by available urban studic:'

,i,?
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I t-20t pge8), largcly exceedinS the commonly accepted food lirnit of5Ig/kB. Nine
samples conlained concentmlions of aflabxin Br higher than 50 pgitg (Raisuddin &
Misra, l99l). A ll l0 samplcs ofraw arcca nut analysed in a South African sody contained
aflalo)(in Br, with a mcan concentralion of5 pgAg (range, 2.1-10.2 pg^a) flan der Bijl
et al.,l99A.

l-2 Arec. trul-bas€d itrdusrrial pack g.d pmducts
ll

A varicty ofpackaged areca prodrrcts are now available in sevcmlcounries- Bas€d on
lab€lling, these packaged products may fall inlo any one ofthe four categories described

in Scction l.l.l, depending on the substances included (se€ Table 1).

Two main products aft gutLa and pan masala. Gutka is a dry, relatively non-
perishable commerciel preparalion conlaining ar€ca nut, slak€d lime, calechu, condimens
and powdered tobacco. The same mixture wilhoul tobacco is called po, masala. Tlte
products arrived on (he market in the late 1960s ard early 1970s. Bolh gutka a^d pan
naralo come in allractive foil packets (sachels) and lins which can be slored and carried
convenienlly. Ag8rcssive advertising, targ€t€d at lhe middle class and adolescenls since
the early I 9E0s, has .nhanced fie sales of lhe$ produc6. I n advertis€ments, pon mosala
is depicted as implyinB hospilatity and equality, as is betel q\id. Pan nasalo and gutka 

^revery popular in urban areas oflndia and Pakislan, especially arnong adolescenls, and thcir
popul.rity is growin8 fasl in nrral areas (Gupta & Ray,2002). Although fie acrual
prevalenc€ ofthis habil is unknown, its popularity can be gauged by current commcrcial
estimales valuing fie IndiaI]. market for pan nasala nd gurka at several hundred million
US dollaIs. These products are exported to all countries wherc Asian migranE live (see

Secrion 1.1.20).

1,3 Consumplion b, geogrephicel rrgioD

Clobal eslimares reporl up ro 600 million chewers (Gupta & Wamakula$riya, 2002).
This seclion reviews palrems and prevalence ofconsumption in different countries. For

'the sake ofclarity, the nomcnclature has been made uniform throughout lhe scction (see

Clossary A for definitions).

1.3.1 l,tdia

Countrywide surveys on the use ofareca nut have not b€en coDducted, nor hav€ an)'

other surveys been conduckd lo investigale spccifically lhc usc ofareca nut. Surveys of
habhs have been conducred on the use of lobacco and orher chcwing habils, €specially
bclclquid chcwinS, in limiled populations- Studies ofaduhs are prcsenled first, followed
by those ofchildrcn and adolescenls. Wirh,n rhese carcgorics, rural srudies arE presenled

firsl, followcd by available urban sludies.
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Thc tobacco included in belel quid varies from region lo reSion. ln Uflar pradesh,
,'airprlri tobacco, which isa mixrure ofrobacco with sl.ked Iim., finelycut arcca nu and
powdcred cloves or carnphor, is commonly tlsed (Wahi, 1968).

(o) Aduhs

(i, Rural studies

S€veral srudies have investi8ared the prevalence of belel,quid chewinS in limired
Fopulalion samples.

The prevalence of all chewinS habits, wifi and uithoul areca nul and with and
wilhoul tobacco, wai recorded in house-to-house surveys among villagers in va ols parts
of India (Mehu ?, al, t 97 I , I 972). There were marked d ifferences b€twcen localiriei and
some dillerences between sexcs (Tablc 9).

ln Emakulam Dislricl, Kerala, informalion on smoking and chewing habits was
collected during a survey oforal lcsions in a samplc of5099 penons aged 15 years and
oldfjr (Dafl y et al-,l9E0). Belel-quid chewing, mosrly wilh robacco, was practiced by
23.7o/o, snoking by 21j% and borh habils by 9.E% (Tabte l0). Overa , 34.jyo of men
and 32.4o/o of wornen indulgcd in thc habir, and onty abour 0.?o% chcwed betel quid
wi6ou consuming any form oftobacco.

In another hotrse-to-house survey during 1977-7E in Emakularn Dislrict, 12 212
tobacco users aged l5 ycars or older were idenlified in a rural populalion ofabour 4g 000
(G\pta et al., 1986, 1989). Of thcse, lt 412 were inr€rviewed. Among lob.cco users,
37.7% were chewers only, mosrly oI belel quid, and t4.3% bolh chewed and smoked
(Table I l). Thus, approxjmalely 50% ofrobacco users chewcd bercl quid, Among robacco
us€rs, 95.5% of women and 33 6% ot nen (of whom more than half also smoked)
chewed. Betelnuid cherring w:s mosr common in the group aged j5 years and above.

Teble 9. Prcvalcncc of chewing habils (wilh and withour
smoking) in housc-tohouse survcys among villagers in
lndia'

sanple sir Pr.talen.c of chcsinS habirs (%)

Nirh robrcro Nirhout robacco

Bih&, Dubh&ga
l)ihd, Singhbhum
Gujm'

t0 t69
t0140
1004E
t0 07t
t0 2E7

tot ?6lt

23
t5
t3

3

26
2E

05
t.l
0.4

l5
04
06

'l mm M(hla.t a/ I I97l ). unls olhrN'$ sp..rficd
! frem Mchla., a/. I l9?2,

igi
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Tablc 10. PrevaleDce of tobacco and arec.-nut habits in a

populalion >lSycars old i, Ernakulam Districl, Kerala,
India

Atl

No.

ro habir t 467
Smolineonly l0E7
Chewin8only 138

t9.6 lE2E
45.6 I I

t4-2 668

20-5 tl
t00.0 2120

67 _2 2295 45.0
0.4 t098 2 t.5

lt.9 t206 23.7
r r70 23.o

16 07
0.5 500 9.E

t00.0 5099 t00.0zf19

Iiom l)atdy et o/ (19E0)

Tablc ll. Prcval€nce of tobacco and .rcc:r_nut habits
amoDg tobacco users >15 years old in llrnakulam
Dislrict, Kerala, Indis

 lt

No.

Smo*in8@ly J3l0
Chewinsonly' lllT
Borh hahits 1554

Total 8021

($.5 r50 4.4 5480 4E-0

t4) 1162 932 42v) 37.7

t9_4 79 2-3 t633 l4.l
100.0 ll9t 100.0 ll4l2 100.0

From Cupta et at (1966)

' I obacco $ as chcwed mosly i. lh. fofm of b€l.l quid.

In 1986. a house-lo-house survey of tobacco habis was conducted among 30 544

villagers ofall aSes in 373 villages in lhrcc areas ofKolar Districl, Kamatak3, ro Sather
b&seline information for an intervenlion study (Anulha el ul., 1995). About E 16% ol
men and 29 39% of womcn had chewing habits (Tabtc l2). Wtile the conlent of the

substanc€s chewed was not defincd in $is sNdy, a cale__conltol study carried oul in
Kamataka by one of lhc aulhors ide ified the chewing habits of women as including

tobacco, betel teaf, areca nul and slaied lime and as being the only tobacco habit of
women (Carley .r 11., I994).

Ma)ra is popular in Gujaral, lndi4 espccially among the young. The Prevalence oflhis
habir increased tremendousty in the l9?0s and | 9E0s (Sinor et a/., 1990)

\g 2_
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Table 12. Prevalencc of lobacco and er.!ci-
nut habits among villageN in Kolar Districtt
Krrnatak ,lndir

55

No. 5164 5169 4891
t7.7,4. t 2l_M. 2l.T/.
16.4% 7_7y. a.1!y.

5236 ,!905 467.1

w. 0/. v/o
1E-5% 2a.7y. 30.4/.

The distribution of arcca-nul lrse and robacco smoking and chewing habi6 was
asscss€d firough a house-lo-horac surv.y in Bhavnasar Dislricl Gujara; Of 2l E42
viUagersagedl5yearsandabove(Guplas/a/.,t9q8).22s8men(20.47iofaltmen)were
chewing only and used areca nut in thc form of Dl.Na $ bctet quid wilh lobac;;
(Table l3).

From Aranlha 
", 

ar ( 1995)
' Inf.md ai bcrcl quid wirh rob@o from Cdtey ., al
( r994)

Tablc 13. Prevalcnce of tobarco aDd arcca-rul hrbits among
villagers in Bhrvtragar Dislricl, cnjarat, India

llabn

No habil
Smokins o.ly (oy)
Chcwing only(sy)

B.lclquid *irh bbacco

I 64E

3 942
I 124

2 t27
t7l
799

27

544
II25E

32.4

150
27.1

tE.9
t.5
't.t
0.2
4.8

tmm

9 325 EE.l
16 0.2

1242 I t_7
7 0.t
2-
2

l23r ll.6
t-

105t4 tm.o

Fron Guph er al { I 99E)

tE3

Habn
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ln West B€ngal, 1990 women aged lfuO yeaN attending rural cancer delection

clinics attached to a Calcutta based cancer insdrurc were interviewed aboul thcir lobacco

and areca-nut habiE (Cizlrabani et al., 1990). Tlc habit usually coDsined of chewing

betel leaf, areca nu! slaked lime, catechu and a few flavouring agcnts. Sometimes women

added zarda- Atc,al6f 23.3% rcpo(ed chewing b€lel quid, halfofwhom used tobacco in

the quid (Table l4).

Tatrc 11. Pr.vrlcnce of lobacto and areta-
rut habits in lYomen attending rural caDcer

d€teclior clinics in \Ycst tscngal' India

B.rcl quid wilhoul lobac@
Bdcl quid with tobacco

1502

226
?36

26

t990

'75.5

.4

I1.9
l.l

r00.0

From ChatEbani er d/. ( l99o)
'olhd habi6 includcd drinkin8 ad chcwinB of anisc

*.d5 ud clorcs

A study of chewinB and smoking habits among 259 rural school teachcrs (230 men

and 29 women) aged 28-63 years was conducled in lloogly Districl West Bengal (Pandey

e/ a/., 200 I ). ln rh is populalion, 5 I 
oz were currenl tobacco users tnd I 6 2% were former

users- Among lhe currenl use6, ?2oZ werc predominandy smokers, while 28% Preferred

smokcless forms ofiobacco. Some 12% ofall teachcrs chewed betel leaves wilh tobacco

(Table I5). A small fraction used manufaclured areca_nu! products such as Sulko and Pan

(il) Urban studies

Thc mosl detailed accounl of chewing habi6 was reported among l0 000 Persons

adm i(ed to the cl in ic of lhc dcnlal school in Lucknow' Utur Pradesh No less than 22

differenl belel-chewing habils were rePoned (Pindboryct al', 1967)'

Dayal e, at (t9?8) presenled a delailed rePon on chewing habils withoul a simuha-

ncous;moking habit among 57 518 lexlile-mill workers aged 35 years and above in

Ahmcdabad, Gujaral (lablc I6). Of all workers' E7l0 (15.2%) had no oral habit,22l2

(3-8%) had a currenl chewing habit and 475 (0.8%) had a pasl chewing habit, all ofthem

wiihout a simuhancous smoking habil. The data show lhal rh€ praclice ofa singlc chewing

habit is rarc.

A survey on issues penaining to the conlrol oforal cancer was conducted among 120

heahh profcssionals in the fictd ofoncology from all over India, 85% ofwhom wcre mcn

1gL
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Teble 15. Prev.leDce of smokiog and
chewing hsbits in rurel school leachers
of Hoogly Dist.ic! 'l,t/csi tsengat, ttrdia

5',]

Filt.r-lipp.d cigaEns

Bd.l l.sv6 wilh tobac@

121 49.0

82 llt.I7J l29.Ol

t2 lt2_41
17 16.61

Fron t,&d.y er al (2ml)
'l.rccnra86 do nor add up bc.aus! 66 respon-
dents us4d morc lhm oft tom ofrDbacco.
" lncludrDg lobac.o qurd (l./dr,rl. \nufl lobac.o
pta. lgudok ), Fn reota ud gut*!

T.ble 16. PrcvaleDce of current chewiDg hebits emoDg
57 5lE rcrlile-mill lvorkers is Ahmedabrd, cujarat, India

B.rcl quid wifi statcd limc, @rehu, e@ nut od

Ba.l quid wirh statcd limc, srehu edeantrr
Bd.lquid *ith stat.d tim
B.rcl quid wirh u.c. nur

tiom Dayat ?, a/. ( t97E)

and 2E% ofwhom were undcr 15 years otage (Stanlcy & Sljemsward, 1986) Amono

'nose 
survcyed. 

-6'% 
curenrry chcwed bercr quid wrrh lubacco. 4% were prcvio's rceura;

cncwers irnd tzyo rcpoded occasional chewrng (l;ble I7). The prevalence of ch;rng
was sinilar among men and women.

- In I99:-94. a bascline survey on Iobacco an.l areca-nut habits was conducrcd am.^n
99 59t permanent residenrs of Mumbar. aged j5 y""rs a"d abore. bel;r;i;; ,;;.H":
socioeconomic srrara (Gupra. tsq6). The pr..!atenccofsmoketess habirsl,,i if"i, 

",,".,,borh women and men fTable l8y. Overall. areca nut in all forms,ras used by;9.?% o;rlomen and i7_8% ofmen, and bctel quid B,irhour robacco by 0.4% ofm., _aO.SZ" .iwomen- Ten per cent ofmen praclised bolh smokcless (incl;dirg 
".*r-"r, i"bii.)';r;

smoking habils.

l]l5 l2.tl

n1 lt.ll
2 lo.mll3 l0.0o5lrB lo.2l22 lo.ul

tst
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Table 17. Prevaleoce oftobacco etrd arecs-out habits of 120 heelth
pmf€ssionals in the ficld ofoDcotog/ itr lDdi.

llabir

cieden. I0 I
Bid, tO tl
Bcrclqu,d q h robaqo E ))

t4
I

66
9',l

r00
t00
I00

From Sbley & Siemswdd (1966)

'Pd habir eas dcfmcd 6lhoschavinS qlir torar l.an I Donfi

Teble 18. Prcvalence of tobacco and arccr-Dut brbits amoog permenenl
residcnts of Mumbai,IDdia, of low€r socioc{oBornic slatus

AI

No.

Smolins
Smokcl.ss robacco and smoting

Use of s notz t ers tobo. co

M6r,i + b€t.l quid ynh bbacco
tl.r€l quid with lobacco
Tob6cco + rlat.d lime

No srnotcless lobacco Nc
(no habir + smol(,i8 onty)

lr2 2E0l 130 7l
lE 122 45_1

5 494 D.7
3975 9.9

4007t t00.0

[4 r40] r0.3
4 976 124
5 87r t47
2991 7 5

I t44 1.9
2 993 74
116 04

17'l't4 44.4

400?r t000

15 740 26.5
t06E7 IE.o
3 527 5.9
640 t.t

I 2m 2_O

2 0B t.3
3m 0.5

25 4t4 42_7

59 527 lm.o

19 880 20.0
15 661 t57
9 398 9.,1

3 637 3_7

2344 2.4
5m6 50
442 0.5

4l t8E 43 4

99 598 100.0

I25 2681 I42 5l Il7 5481 Il?.71
14 0t9 57_t 5214t 525

t46 0.2 5 640 5_7
94 0_2 4 M9 4.1

59 521 I 00.0 99 598 I 00 0

From CrEa(19 )
'lncludG abour lta7,l ofmeh a,d lj%l ofwomen $ho s..r. fom.r us.E oflobGcco, mo$ly in lhc
form of smokclds lobaeo-
b Ar.ca-nur chcwinS. mo$ oflcD a! bcletqlid *irhour bbacco

)ba
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In a nonhem suburb ofTrivandrum Ciiy, Kerala, two groups of men and women, 15
years ofage or older. mostly oflowcr socioeconomic starus, wer€ inrerviewed in 1995-9E
(Sankaranarayanan eI a/., 2000). Chcwing habils, consisting mainly of berel quid wi$
lobacto, were praclised by 268yn of men and 26.40/0 ofwomen in on€ group and 20.520
of men and 17.6% of women in rhe orher group (Table l9). Chewing habirs t'erc more
common in low-income, lowrducation panicipanls and in individuals with a manual
Gcupalion or retirees (Hashibe e, a/.. 2001) Among those for whom ;nformarron was
availatle, 8s% chew€d bet€l quid with tobacco, I t"/";hewed beret quid wilhoul robacco
and 0.4% chewed tobacco only (Thomas €, al, 2003).

Table 19. PrevaleDce' of tobacco aDd arc.ca-nul habits
among urbatr residents iD 'l rivandrum, Xcrala, lndia

G.oup I Group I

No habn

ChryinSh
SmtinS

25 453
3 r.4
26.8

55.E

2l356
44_t

20.5

43.9

14441
123
?6.4

2.4

lt l5l
EIE
t1_6

t.0

Fbm Slnkarrneyad d,l. (2000)

' Pcrccnha.s do no{ add !p lo l00o/c posibly becau* sme rsidenrs
r.poncd multiplc babns.
b Mostly bcrct quid wilh robacco

(b\ Children and odolescents

ln 1992, a survey of 146 children and teenagels (84 boys and 62 girls) beNeen rh€
ages of 5 and 20 ycars was conducted in the coaslal fishing community of Mariyanad,
Kcrala (GeorBe e/ a/., 1994). Chcwing of betcl quid wilh robacco was by far $e mosr
prcvalent habit in both boys and girls, and \ras invers€ly relaled lo level of cducalion
(Table 20)- Two boys both chewed b€lel quid wi$ robacco and drank alcohol. One boy,
l7 years ofa8c, chewcd betel quid wirh rcbacco and smoked.

A survey cooducted in l99E among 400 male medica! srudents rcvealed lhat about
12.5% were rcgular useB ot gutka (Tablc 2l) and 27.5olo wcre occasional users of areca-
nut products withoul tobacco (Sinla & Cupra, 200t). Among lhose wilh a regular habir,
aboul half had smokeless habirs, consisting of chewing grrla and t dmi. Occasional
Ltsers mainly chewed arcca-nul producb nol conlaining tobacco, c.g. pan moralu.

A numbcr ofsu*cys conducted in households in lndia have sho*'r| lhal /)ar rrasaL,
and gutka arc commonly chewed by children and adolesccnts, espc-cially in Gujaral,
Maharashlra and Bihar. ln a survey of 1200 students from junior and degree colleges of
Maharastra. 9.9% chewcd pan masala and 9.6Vo chcwed gada. In a survey of95 boys and
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girls in lhe 8lh and 9th Brades ( ll-l4 years old) ofa small-rown privare schoot in Anand,
Gujamt, l6% used gullr. In a village community of Kheda Disrrict, Gujar at,72yo o[ rnen
aDd 50oZ ofwomen under 26 years ofage used tobacco products. Men favoured bidis and
grrlawhile rvomen preferred gl.tto ard tobacco roothpaste. Among high school stud€n$
in class€s | 0- I 2 ( | 5- I 7 years old) in Patha, Bihar, approximarely l2Yo tsed pan masola
(Gupla & Ray,2002).

l able 20. Prevalence of lobacco and arec.,nut habits of childrcn rnd
tecnagers aged 5 20 year: in a coashl 6shing village in Kerala,India

Hab,r Boys 6nls All

No % No % No. 6/.

No habit
Bdcl quid with loba.o chc*ing

R.Suldly
Bidi smokin8

Rcguldly

Rca!luly

l44l l52.rl l52l t8t.9l l%l I65.El

t2 14.3 7 | I.3 19 t3.0
23 ?7.4 I 1.6 24 t6_4

2 3_2 2 l_1

I 1.2 I 0.7

44.E-42-7

84 t00.0 62 t00.0 146 rmo

From GorBe "r,/ ( l99a)

Tablc 21. Prevrlcnce of lobacco and arcca-nul
babils of medic.rl sludcnls in Paln:r, Ilihar. India

llabn

No habir

Tobrcco (smt,ng and chqing)
Rceular

Smoting
Chcving

Arecr-nrt producrs withour bbacco
RcBulr,

Toral

l?81 18.8

172 4t.0
20.7
20.2
t2.5

l7 9.1

I 0.t
I t0 21.5
400 tm.o

lrom Srnh!& (;unrn (2001)
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I .3 .2 Pakistan

In a srudy on dietary and chewinysrnokin8 habils, dala on lO 749 persons oflolx and
middle socioecgnomic slatus, aged 20 rca6 zrnd ovet were collcctcd from various
distrjcls of Kaiachi (Mahrn d et al , lg'11\. O.9..,"ll,2? .9o/o ol men 

^nd 
3.t .EoZ of women-

chewed areca nut in lhc form ofbelel quid (Table 22). Orrhis group,47.5% ofmen and
31.9% ofwomen chewed betel quid withoul lobacco (Table 23j.

' T.bl€ 22, Pr€valeDce ot aob.cco ,nd arecs-nul h.bits io a t
population sample ih Krrechi, pakisran, 1967_72

woo.n (7, Tobl(7o)

No habn

Sl,DtirS
ran + robocco chcwinC

Tob{e ch€wina + sDtina

56m
36.9

4.2

2.6

30.1

6.t
89
o1

t.6
t00

4947

56.8
I t.5
I,9
2.2

25.O

0.1

o.t
0.9
t.2

I00

lo 149
46.0

7.6
2.2

174
t4lt
5.0
o5
5t
t.4

tm

lion Malmood ., da ( I 974 )

Tablc 23. Prevalence ofparr-cbewiDg habits in a poputalion
sample ir Krrachi, Pakisran, 1967-72

Men (o/o) women (%) 1.r,1(%)

Wnh lobacto lcaf + gpan'

70.9

l3.l
2.t

t23
0.1

0.2

0.9
100.0

6t.2
t20
2.6

225
06
0.3
0.9

100.0

66.5
121
2-3

t7.0
0.5

0.1
0_9

t00.0

t'roh Mahmood./ ua ( I974)
' (/r@u (also rFtl L,.a). pere prp .d from pro(.cs*d tobac.o t.av6.
riom $hrch rhc ilall\ md rr.ms har. becn rcmo\ed, rhar 4c $a!cd Eno
boiled i, wat $ith flavourinSs and spicai, maccmr.d ard slrain.d. tle
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A survey was conducled in a sample of 160 primary school stldents aged ,l-16 years
(98% were < 12 years) in a fishing community on Baba Island ofKarachi, Pakistan (Shah
et al., 2002). Ol the I 5 9 respondenls, I I 8 (74.270) used arcca-nul products in the form of
sweetened arera nul or belcl quid (Table 24)

Table 24. Irevalence of arcca-nul hrbits among
primary school children (4 l6 years of age) on
IJaba lslaDd, Kamchi Harbor,Pakistan /

No habn

Sw6icrcd alEa aur 6ly
Ba.l quid only
Swelmcd arcca nur and b.iclquid

B.r.l quidr wirh bbacco
B.r.l quid wiriour lob!.to

4t
6)

4

t0

r59

25.4

39.6
2.5

32.t

16.21

t2891

100.0

FIom Shan ?' ar (2m2)

'Alorc or in conjmcrion wilh e.ao.d area nul

lft. workiD8 Group notcd smallinconsisrcnci.s brrwccn rhc
r.xt dd tabl. in rh. p.rc.ntagc of us€ls of swcccncd arcca
nul dd lh. ttumber ofb.l.ladd !$6.1

1.3.3 Bangladesh

Prevalence pattems ofuse oftobacco and areca nut by Bangladeshi populations have

not been published in lhe English languaBe literature. Exlrapolaiing from migrant popu-
lations onginating from Bangladesh and living in thc tJnited Kingdom, il is clear thal lhe
habit of chewing areca nul with and wilhoul lobacco is very prevalent in rhis population
(see Section l-3.6) and may lherefore be laken as evidence for the €xislence ofthe habit
in the home counlry.

1.3.4 Sri Lanka

ln Sri Lanka th€ quid consisls of fresh areca nut, slaked lime from seashells, fresh

bercl leat and slightly dried (or proccssed) tobacco (Chiba et a/-, 1998). Studies in the

early 1970s (Senewiratm & Uragoda, 1973) indicaled lhat, among a group of healthy

peoplc, 55.6% ofthc men and 42.7% ofthe women added tobacco to the quid-

ln rural Sri Lanka, the habii ofbelel-quid chewing is widely practised. Stephen and
Uragoda (1970) reponed thal 30.1% of 1088 persons (men, 27.9o/o; wome132.3 /o)
chewed belel quid wifi tobacco. ln a large-scale srudy in rural Sri Lanla, it was shown

thar [57%] of men and women wene chewers. aboul half of whom included tobacco in
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under the a8e of l6 were abl€ to purchase glr*a easily (National Cenlre for Transcuhural
Oral llcahh, 2001). Only a few areca prodwts Sive specific health wamings on thc

dangeB ofchewing areca nut, although mosr carry the stalulory health waming regarding

added tobacco. In 20 commercially processed and packagcd areca-nul groducts on sale in
the the Uniled KinSdom, only ttuee canied a health waming ;elaled lo oral cancer; none

wamed aboul submucous fibrosis or polenlial addiction (Trivedy,2001).

(dt Lmred bans in orher countries t t

In the late l97G,lhe Public Serviccs ofPapua NewGuinea issued a ban on bctel-quid
ch€wing in governmenl oflices (Bunon-Bradley, 1978). Possession of areca nul in rhe

Califomia public school system is grounds for suspension (Croucher & lslam,2002), ln
Singapore, spining in public places can lead to a fine, indirectly discouraging lh€ praclice

ofbclel-quid and ar€ca-nul chewing ( Cheong, I9E4).

2.1

2.1.1

2. Studies ofCancer in Humans

Oral caocer

lndia, Pakistan and Sri Lanko

(a') Descfiplive studies dnd case series

In lhis seclion, the subsiles included in oral cancer were rarcly specified, but moslly

included lip, tongue and mouth. Th€ repons summariz€d in lhe prcvious monograph on

b€tcl-quid and a.eca-nDl chewinS 0ARC, I9E5a) are givcn in Table ll, which shows that

thc pcrcentage of oral cancer among all cancers diagnoscd in hospilals or SrouPs of
hospitals in Asia was always much higher than fial usually found in weslem countries

(l-5%; Parkin et aL,2003), where lhe habil of chewing belel quid, with or wilhoul

tobacco, is virtually unknown.
lnmany descriptive studies, investigators havc obtained hislories ofch€wing b€lel quid

with tobacco from series ofpalienB with oml canccr (]'able 34). In most of$esc studies,

the percentage of patients who practise chewing habi6 is extremely larye. Severalauthors

also commented lhal the cancer generally develops al lhe place lvher€ the quid is kepr.

A high incideme oforal, oro- and hypopharyngeal canccr is observed in regions of
the world wherc a high proponion oflhc populalion pracliscs betel-quid ch€win8 (Parkin

et a1.,2003). Ol the 26'1 000 new oral cancers eslimaled to occur around thc year 2000

throughout th€ world, 128 000 (4E%) occur in South and South-Easl Asia; ofthe 123 000

cases of oro' and hypopharynBea! cancer eslimaled !o occur Slobally annually, 61 000

(51.2%) are accounled for in South and South-Easls Asia ([igures 3 and 4)

ln lndia, the agc-srandardized incidcncc rales (ASR) oforal canccr (lCD 9: I40 115)

p€r 100 000 populalion are 12.8 in m€n and 7,5 in wom€n (Fcrlay e, a/., 2001).
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Tablc 3.1. Casc serics oforalcanccr and cherying habits

I I I I I I I I I I
I I I I I

:
1:

B.rclqurdwnholltobacco

Ba.lquid wnhour robrc.o (9E%)

Bcrcl quid wlhour robicco (t29/130)

Toblc co ed b.r.l-qu id chcPins

Bctl-quid oh.a.Br 9 (1.6'l.)
Bdcl.quid + lobic.o chcw.rr 29

lt2%l
Tob!.co ch.s.B. 20 (8%)

16 5%chcvds (lobacco + bdd)
219%chcs.l! lnd.hot.6

l8 4% no h.bil (6ong onl'cavriy

100%lobocco r bd.l-qu'd chcvcB
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ozoo

E

o

=
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Figure 3. Crncer of the oral csvity (ICIL9: 140-145) in (a) men
.nd (b) wom6n
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Figur. 4. Omph2ryDg.at eDd hypopbaryDgerl c2Dcers (ICD!9:
l.{6, I1E-I49) in (.) men ahd (b) wolnen

ll5

(a)

Sqxh aid S4,lr!Ed a*
w.slern E{or.
E.std. Erope
sqrh  ,Bta

Ndr.rnAlBt5
sorhdn Europe

Ea$dr /(rirr
Ndts. Euope

€aslsn atit
c€nr.al A@E

WestM Arlt
Caibb€a

Nonhsn arri6
Ausr.rE^s Zatand

Mlddte Alrta
W6ter. Atft.

SoutrEm Alrh€

100@ 20 @0 30 @0 4omo 50 @o

(b)

Sb!!n td Sdrt}Cct An
W6Ern Euop.

NdlhenaGt
Sho$ ArE€

€6lan Eulpe
Ea3rdnAs6

i.d,En EwoF
sdjrE . Ed!9.

wbslma!6
C&ibo.,

Eardx@
car-rAEi5

i dd. Ant
NodEo Atrics

AusfC',?ra Zcd.rn
Sorrh.m Ati@
w6!.m alre

M€tan6ia

lio,n ledl}.rdl 12001) (ll-Ol]OCAN 2000

'd1)T



]ARC MONOGRAPHS VOLIJME E5

A sludy from Mumbai,lndia, in I99l-97 comPared lhe incidence rates oforal cancer

among Parsi and non-Parsi communilies (Yeole el al.,2O0l)- Parsis form a very small

subSroup (abour 0.8olo) ofthe populalion ofthe city oI Mumbai; ttw smoke and very few

chew (for religlous reasons), whereas chewing and smoking are common in lhe

population ofMumbai as a whol€- The annual agc-adjusled incidence rates (p€r 100 000)

in 1995 of cancers al sev€ral siles wer€ lower among Parsi men than among the male

population ofMumbai as a whole: tongue and moulh,4.5 versus I1.9; pharynx, 2 6 versus

I 0.6; oetophagus, 2.6 versus 8.?, stomach,2.8 versus 6 6; larynx, 2 2 versus 7 2; and Iung,

4 2 versus 12 6

Gupta (1999) reponed an increasc in the incidence rales of mouih cancers (lCD 9:

)43-145) in 1995 compared with 1983 8? among inhabihnls under lh€ age of50 years

in the city ofAhmedabad, India, which is consistenl with the hypothesis ofan increas€ in

orat canccr among the young due lo increared us. of Sulko and Pan nasola.

ln Karachi, Pakisran's larBesl city, the ASR ofcancer ofthe oral cavity per 100 000

populalion is 17.9 in men and 16.l in women (BhuBri, 2001)

(r) Cohort s.udies

A population-based prospcctive study was repon€d by Wahi (196E) from a tempomry

canccr rcgistration system eslablished in Unar Pradesh (MainPuridistrict),lndia Over a

period of30 months ( 196H6), a lotal of146 cases oforaland oropharyngeal cancer werc

delecled and confirmed hislologically. Exposure data were oblained from these palicnls

by queslionnaire, and a house-to-house inlerview survey was conducted on a l07o clustcr

sample of the district populalion- The numbcrs in various exposure calegories were lhcn

exlrapolatcd lo lhe populalion as a whole and used as denominators for calculaling oral

canccr period prcvalence. Chewing MainPuri lobacco was dislinguished from olher

chewinS habits. Prevalence ratcs lor lhe two kinds ofchewing habits and for combinalions

ofalcohol and smoking habits are summarizcd in Table 35. Prcvalence rales were hiBhesl

among nsers of Mainpuri tohacco and higher for all olhcr chewin8 habits than for no

chewing habir, after adjuslinB for smokin8 ard drinking- 1'tre strength oI the associalion

bctwccn chewinS and oral can€er was sludicd in many ways Ifrequently intercorrelaled]

(Table 36) and was reponed lo t€ Posilive by every crilcrion. [The Working Croup of
IARC Monographs volrme 37 noted that diflcrences in a8c bet$'een cancer palients and

rhe populalion $mple do nol seem lo hav. been taken into account; il is possible that thc

prevalcn€e ofhabils within the populalion was aBe-dcPcndent-]

Mehta ., lll ( 1972a) examined a cohon of47l4 policemen in Mumbai, India. for oral

precancers, at baselin€ in 1959, and 5 and l0 years Ialer Of the l6?4 policemen followed

successfully, 49oZ chewed (moslly bclel quid with tobacco) and l2% chewed and smoked.

Oral canccr u'as found in onc man who chewed and smoked.

Of57 518 lcxile induslry workers in Ahmedabad, Indi4 examined in the lirsl phase ol
astudyconducledin196TTl,Bhargavaelr/(1975)re"cxamined43654workets2ycars
tarer. l}ley diagnosed l3 new cascs ofoml cancet all ofwhich had dcveloped among indivi-

duals chcuin8 bctel quid with iobacco andlor smoking tobacco (lnblc 37).

la.' i5



BETEL.QUID AND ARECA.NIJT CHEWING

T.ble 35. Numb€rs of orrl catrcers atrd
st,av ia ruainp,Jaisf ili, ;;;:''' -" prevaleDce Per I0o0 populerion in

87

Orh.r tiDds of robeo

No habii

Srnokint
Dri in8 od srEkint

t2 0.80
2 t.08

47 1.76
2 0.5t

tl Lt5

J9
6

7E

l0
t73

21
0

54

9

90

0.t8
0

0.57
t.J6
016

t15t
659
E.t7

I t.,t5

Crpta et al. (19E0) followed a rand
lrmaruram aisr;cr; ror'" *,i"0 ",:,d-r#r i6#l;r;i,'L3::#ilJ3:i.J:rX"#f
a follow-up.rate of 87%. Chewing berei quid wi,r,,"U*"o ** 

" 
Lrio";;ii;ltl:,arc4 and att t3 new cases of orat canc€r were diagnosed amo", .;;;;;;#.;1"";chcwers who also smoked. Tle oerson v

incidencc rares were ag€-uai rrr"a 
't 
rust" iiio 

mcthod was trsed for data analysis 
''na

. ^ - 
Apparently healthy subjecrs aced 

.t5 
yean or older in rurat Kerala were included from1995-9E in an inteNention rrial. in whic-h >,, 8q4 indivrduals formed lhe screened prouoand 54 707 formed the non.screrned srou

b",., q,,d *i,; ;;;;.,;ilil;:i'"T.#ii:I * fi .,"",:lrT:X 
il"li:*X:44% of $bjec6 in the screened and non

robacco (chewing berel qrla ,ri,r, ,otr..o'--"lfened 
SrouPs rcsp€clively' reponed no

arre.hc sran or,he srudy. rr .",", oro,r .li#lifil"l:i:"Ti#:X"i:::l.:T
were idenrifi ed in rhe screened eroup and I 6 r rncrd;;.;;; ffi;;$:llf TJnon-scrcened group (Sankarana.ay anan et ul.. 2OOO ).

(c) Case control stu.Ji"t

Case{onrrol srudies for oral (comDrisir

-a p,rar.. rr,. r.ngu.,,;;il ;'il J#i:":',lr.i:::....rii:ffi::i J,::::l,H:;chewing bcrel quid wirh or uirhour robacco are dc..cribed ," Irbt. j8;'il;;J,
response relarionships found in thcse sludies
and women were combin.a und ,"ru,;r. ,i"t 

utt summarizcd in Tabl€ 39' lDara for men

tAR(' Monogrophs Vorume 37 from ,h. du,:^L:':'"j:,'lut"d 
bv the workrn8 Group of

unless providejby rhe arir,"*1 111 "'" ""'' e 'cn tn thc papers published up ro 1985'

rangcd from 0.1 lo4i.q rn drfrercnl (rudie. 
lrclrlrvc lisl cslimates for u\e ofbclel quid

-^ A lasc_<onlrol study was rc poncd by Shan ra a nd k.shnam unhi ( I 
q 5c), consrsl inp of206 canccrs orrhe buccat mucosa and rhe floor or rrrc mourrr analu's ranJ;;;J::1."j

111



E8 IARC MONOGMPHS VOLUME 85

non-cancerous controls. The proportion of bctel and arcca-nut chewers was 8.7% in the

cancer group and 51.89/o in rhe control group. [The perccnlaBes ofhabits given for cases

as well as for controls were inconsislent.]

Tablci|6. Prlvatence oforal cancer by chewitrg habil
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Teble J7. Chewing atrd shokinp hebits aEd orat crnccr in lwo c.obonsludies.ltrdia
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Chand.a (1962) reported a srudv of 4S0 cases of cancer of rh€ cheek (2E7 men. t6lwomen) and 500 hospilat visilor co;rr6i. /
rh" p,"p"ni;;;;i;;;,f;;:'l';;."'o *n e0 women)conducred in ress se

robacco was 2i.i% amone ,"t. 
"*".. co.:.1"1" 
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,r :% and rhose among-e;i;;;,;;: I.#il:i;,T,Tt"j;T.1ilil:, werc,6 4 and

-, 
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:..lJll fl:i ilt".:":lx was very hard lo find lndjans who had nor c
o, _o,r,". n"y opinJ ;il;ilffi ;;i.,1#:,lHI:rr-J'lT:"j::,",.,.i$:,:T
lrcanc€ in etiolo8y and is only a reflecllon ot.ltab rn rhe aen.r,t M^,,r",i^- t .

Hinyama oeoo)r€ponea u.^.*,.."r 
",af or ;;,il;;;ff;:"i,._..".".

ducred in India and Sri Lanka J}le srudv inctr,
1 reo men. r7o women). r;;.;.;;:';.:;':t"":l '4) 

cases or canccr urfic buccar mucosd

,,.,s.s orcanc., oi ri; ,";;"ir;;:;:;;:'1".fl1:l"i;:XTll,f.';:1,,"r,:r"Jj,t
pharynx (81 mcn. 2 t women) and 440 L,,nrrdr,*'*r,o .r,.*.j ,.."1;;;',;'r"";;:"J'ill:,,;ll-T,::..r:II":1"J.1"fftr";::.:i

9-o:



Tablc 18. Cltse-<onlrol sludies oforal' and olhcr canccrs and their associalion Bith cheEing of betcl quid

Q-q

o

r (t95rL55)

(1952-54)

to0

5!l (M * r)

?18 (108

,1)

276

206

Q. l2%

Q, r2%
Q+ S,l8%
s,48%
Q.28%
Q + S. .2'Z
s, l8%
Q.5%

s,580/!

BQ,9'l,
BQ + T,85%

Q,9%
Q * s,24%
s, to% (M)

q.r02

Q,! 0

Q,8 0

Q, ro0

BQ,0 r

BQ+T. ]9

on (l9ll)

(!955)

oz
oo

o
-

Q,t9%

Q.9ol,
Q+ s,24%

BQ.52%
BQ + f. rr%

178



Tablc l8 (conrd)

C.tcura.
t,ir
(1955_59)

Mrdn3. tndh

N,
6

r^)" ABr, Ind,t
{1950-62)

Sn tinka

V.nMn.
tir,r
(l9titro)

M6ni.
Itldr

t9&i-2001

Kcral..lndr.
(l9Elltl

BQ, O I (M)
BO+ T,2l (ul
T.l5(M)
Bql r(F)
BQ+lr I (F)
T, l.r (F)

Eq0l (M)
BQ+T,l72lMl
BQ,O8 (FJ
BQ+ T,20 I (F)

T, ,4 t 2

210

Q,12

BQ+ L6 r (l l-,14)(M)
BQ + T + S,7 02 (t Gll 5, rMt
s.4 98(2 5-93liM) -

BQ,6%(M)
BQ + T.2J7.(M)
f,6./.|Mt
BQ.l8%(F)
BQ+ T.4{%(r)

BQ. 2crtz (M)
BQ+ T 64% (M)
8Q.50% (F)
BQ + T. 71% (F)

T+S,l8%
s,55./r

Q.3r%

Q. s. 12%

BQT I, J8%(M)

lQ, E%(M)
BQ + T, lr?.{M)
T, aolr (M)
BQ, t7%(F)
8Q+T,l9%(F)
T,2%(F)

8Q. 1Cr.Z (M)
BQ+19%(M)
8Q,56%(F)
BQ + T, rr% (F)

'1, t2y.
T+S,6%
s,28%

Q. lor'l,

Q,25v.

Q,lsu,
Q + S,20%

( l96l)

o
=

3

z
-.1

e

2
O

]lt

2'{ M

158 (N]) ll4(Ml BQ + T,l0% (M)
BQ + T. J9%(F)

I I I I I I I I I I I I I I I I I I I I I
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Tahlr -18 (contd)

(l982-3t,

109(M)

250(M)

2ll (F)

r4t (M)

BQ. T.38%
BQ. T. t3% (M)
BQ + T,5r% (F)

aQ + T,I%(M)
BQ + T, sr% (F)

(1993)

ao r T.3r"o{M) t46(M)
BQ + T. iivt (Ft l4e(F)

BQ, D./t(M) lt5(M)
BQ+ I.28%(M) 2ll (F)
BQ. 4ol. (F,
BQ. T,8E%(F)

BQ+ T,5.% 6ll (Ml

BQ + T,3 8 (l6-215) (M)
BQ + T + S, 16I (6 5_..0 9)(M)
s,lr(r2-,1?)(M)
8Q+-t.14I (3 2-24 8)(M)
BQIT+S,2t5( 9-18 5)
(M)
s,,r 2 (2 0F8 5)(M)

BQ, | 5 (0 6-1 6)(M) _
BQ+r,,r0(r8-89)(M)
BQ, 2 2 (O 7-5 5){F)
BQ + T. t04 (r2 6-714) l?)

BQ+ T,l 7(l 2-2 6)

FQ + T,0 9(0 ?-r 2)

T, r5 9 (6 9-r5 ?)

T+ue!.102 (a t-2t 5)
8q 2 E (r 09-7 4)
8Q+T,9r6.r-r7.,
BQ + T,5 8 (3 6-9 5)
BQ, r 7(0 9-3l)

8Q,9 9 (t 3-55.6)
8Q . T, 8 1 (2 l-lo 6)

q,
o
c'

BQ, D%(M)
BQ+T, r0%(M)
BQ, Bv. (F)
BQ+ T. 25% (F)

BQ'T,!o%

t
oz
o
c)

:i

o-
E

Bhopol.lndr. Oetcalrry
(1986-92)

(2000)

(2000)

1.8 260

BQ,6%
BQrr,42%

BQ, J%
BQ+T.97%
s + T, llol.

BQ ti%
aQ+T,52%

8Q,1./.
BQ+l 16%

EQ. rcrt,!
BQ+T,90%
s+T,17%

EQ.II%
BQ + T, loil



'Iabli: -18 ((:onl{l)

a
E

zl,

z
C:'
e

{
2
o

qo
o
q

109(M)
282 (F)

EQ.5%(M)
BQ+T.45%(M)
BQ,5%(F)
aQ +T,79% (F)

BQ,6%
BQ+ 1.48%

292 (M)

290(F)

,6lt(M)

BQ,2%(M)
BQ+T. l]%(M)
Bq2%0)
BQ+T. r%(F)

BQ,5%
BQ + r. ltr'l
s,5t%

8Q,42(rrll8)(M)
BQIT 6 16 8-9r)(M)
BQ,l6{(48-565)(F)
BQ + T,45 9(2t0-34 l)(F)

BQ,2l (t 6-1 0)
BQ I T,5 l{4l-6 0)

BQ,1 ? (t t-2 6)
BQ *T 2 7 (2 2-14)

8Q,26(r3-t7l
BQ+T,r0(5 ?r t)

(2002)

M, m.n, f, womcn. Q, bct.lqurd wilh or wnhoul robrqcotS, hokrnsonly, BQ, bclclquid withoul tob.cco. T, tob.cco
'U$.lly compnJca B!h. nmr olrhc houth. buccalmucola.nd p,l,'., rh. bng!. mly br alo i.cld.d
I tn.dd,n.n r..-1.i...r
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Tablc 39. DosFr€sponse rrtalionship lcatcutared by
the Working croupl berwccn rhewing of bcl€t quid
wilI tobacco atrd oral cancer

Frequocy oichcwinB

I lrayama ( 1966) Or(t931)

RdaininA quid in slccp

t.0
E.4

11.2

17.6

6l

t.0
49

I t.'1

68
212_5

mucos4 l-7oz for cancer of thc anrerior longue, 2.5% for oropharyngeal c ar\cer ari 2.go/o
for controls. Among women, thc percentage of areca_nut chcwem wi 4.5% for camer of
the buccal mucosa and 19.6% for conlrols. C
nedr.marchcd ror age and sex. i*. -;il:1,'':#:;ffi,',Ig':tT:jl1'ffi:
viewinS palients and by using hospiralrcco(ls ifconsidered reliable. The prop.nl"".i.r"i
:* *r^t-n9r menrioned.l A dose_response relarionship was calculared by rhe Working
Grotp of URC Monograpk Volume 37 using case comrol sruaies reporcjby Orr 1t S3i1
and Hirayarn! (1966) and resulrs are given in Table 19. gort .ruai"..to*Ja u oor;tir.
doseJesponse relalionship, fic hjghei relatrvu rist being t}ral ofreuinine rt" b.Ll q;ia
during sleep.

The case-conrro! sltudy of Jussawalla & l)eshpande ( l97l) on 2005 cancers of rhc
uppcr aerodiSestive rract arso rcponed increased rclarive risks for several subsitcs oforar
cancer Thesc resulls arc described in delail in Secrion 2.1.

)afarcy et al. (19'l'7) reporled a casc .ontrol snrdy ofcancer ofthe oral cavity and oro_
pharynx conducled in Karach;, palisran, in 196? 72, comprising f fq: 

"^.riOgj *.r,509 women) and 1562 conlrols (t9?8 mcn. 1584 women; po'pularion 
""";.1; 

;;;.
matched for age, sex and place of binh. AmonS nonsmokerc, lhe risk for oral cancer ol
chewing betel quid alonc in men and women was 4.2 and 3.2, respecrively. When berei
quid was chewcd $ith lobacco, the risk a,Don! nonsnrokcrs increased lo:O.O in ,"r rra
2q.q in women^ fhe to,nr etTc(l oIrhe$rn! hctul quid wilh tubacco and .."ki;;;rJ
ln men and l5 9 rn wom.n

A case-<onlrol study on several oral canccr subsires was conducted in Kerala,lndia. Thcfiri pan ofthe srudy (Sankaftnarayartan et al . t989a) fial focus€d on ca*., ofd*;;r";;.
Ncthirds oftongue and floor ofmourh conrprised 228 cases ( I SE men, 70 w";";t;;;;J
hospilal non-cancer controls (3ll men. I 19 $'tllneD) narched for rg., ."* _d ,.1;; Th;
risk associared 

_wirh 
chewing bcret quid s irh robdcco *,as towcr in iren rhan t" ;;;; il.

sccond pan of the study on cancer o, lhc ErnSrva (Sankarunarayar_ , "i rS8;;,
comprised 187 casc'. ard thc rhird pan urr Lsnccr o, buccal an,l lahial rnr.o,n.o.rri.J

306



BETEL.QUID AND ARECA.NTIT CHEWING 95

414 cas€s (Sankaranarayanan e/ al, l90a). Hospital controls (rl = 895) with no cancers
were used for both thc s€cond and lhird studics. Attributable risk in men for chewing belel
quid wirh tobacco was eslimatd ar 54% for gingival G3ncers_ Slarigically significanr
d6eJespons€ relalionships were observed for all orat canc€r sites, for dudion ofchewing
bercl quid ;i$ tobacco and for number of belel quids wilh tobacco consumed per da!
(Tables lE and 40).

Nandakumar eral (1990) rcponed a casc{ontrol studyconducted in Bangalore, lndia.
usrng cases pf canier of lhe Iip, tontsue (excluding bas€ of longue), alveolus and moulh,
rcgisl€red ar &c Bangalorc f,opulation-based cancer registry, and population controls wirh
oo evidence ofcancer malchcd by age and area of residenc€_ This sludy showed increased
risk fororalcancer in bofi gcnders for chewing berelquid wirh robacco (Table 38). Higher
risk was seen among thosc who retained lhe quid in lhe mouth while aslcep (odds ratio,
17-7;95%.Cl,8.7 36-l) than among those who did nor (odds rario, 8_ 5; 95% Cl,4.7-t 5 _2).
Risk incras€d wilh increas€ in duralion of chewing betel quid with tobacco, with rhe
number oftobacco quids consumed p€r day and wilh duration (period) of rclention o[the
quid in the mouth (Table 40). Risk for chewing belel quid wilhour lobacco were increased
in men (odds rario, I.5; 95% CI, 0.G3-E) and in women (odds rario, 2 .2;95% Cl,O_'t 4.5\
and also in lhe combined analysis ofmen and womcn (odds ratio, 1.7;95o/oCl,0-9 3.5);
however, these risks were not statistically significani. [The Working Group noted thal lhe
results were nol adjusled for lobacco smoking- No information was available on othcr
polenlial confounders.l

A sludy was conductcd in Mumbai, India, of 142 male cases ofcancer in the anlcrior
two-thirds ofthc longuc, 495 male cases ofcancer in the poslerior lhird oflhe longuc and
615 hospital conlrols withoul cancet infection or benign lesion. lnformalion on chewing
was available for 14l cases of cancer oflhe anterior two-thirds of longuc, all cases of
cancer ofthe posrerior lhird offic tongue, and 631 conrrols. A risk associal€d wirh
chewinB bctel quid with tobacco was seen for the anterior rwcthirds ofthe tongue bur not
for the posterior third (Rao & Dcsai, 199t) (Table l8).

Wasnik e/ o/. (1998) reponed a hospital-based casc-control study conducted ar thre€
teniary carc cenrres in NaSpur city, Maharashrra, India, comprisinB I2l hisrologically
confirmcd cases o[oropharyngeal cance. (73 men, 50 lvomen), 123 cancer controls (sites
other lhan orophaNnx) and 123 non-cancer conlrols, matched by age and sex. Univariate
analysis wirh both lypes of conlrols showed an elcvarcd risk lbr chewing betel quid
wilhout lobacco and tbr chewing areca nur alone, as well as a more lhan ninefold risk for
chewing tobacco alone or wilh belel quid. Muhivariare analysis adjusting for robacco
smokin8 and occupation showed an eighrfold risk (95% C!.4.t t3.6) for chewing
lobacco. Th€ anribulable risk for chewin8 tobacco was eslimared ar 87%.

A case{ontrol study conduckd on l4E cases ofcanc€r oflhc oral cavily regislercd in
fic populatjon-h&\cd Bhopal (lndia) Cancer Registry and 260 populalion conrrots shotlcd
a sixfold risk for chcwin8 belel quid wrth lobacco for canccr of the oral caviry. An
increased risk (odds ratio, 1.7:95% CI,0.9-3.3) was sugg€stcd for chewing belel quid
without tobacco Thr populalion anributable risk for developing carrcer of rh. orat cavrrv

.ta-l
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Table 40. DosFresponse rclationship associaled rvith chclr'inB hrbil

CNs Conlrols Oddsrario (9J%CI) p for r.nd

K€rala Study

I. C.oc.. orrnr.rior 2/3 ofronsu..nd noor ofhorth (S.rk.12nrr.y.n.r ., ar. t969.)

M.n
Du.ation ofcheenB 0.@s) I t

Ncverchcw.B 5E 216 l0
< I0
ll20
2t-30
3t40

<5
54
> t0

<5
54
>t0

Dwt i on of c hca i n8 (r. ars)

<t0
I l-20
2l 30
3t-40
>40

Avrage doily adouit (na ofquids/dot)
N.vcrchcwcr 5E 216 1.0

8 E 1.9 ( 1.2 t2.8)
| 24 t.?(0.7 3.%)
29 26 1i(2!).0)
27 23 5.2 (2.JF10.7)

17 13 5.6(2.1-l] E) <0.m1

12 ll 4_o l2_?-7 _51

29 43 2.9(r.653)
3l 18 5.5 (2.9,10.7) <O.0Ol

t3 84 1.0

E 8 7_6/.t.97 29.t)
9 ll 1.5(r r to.E)
ll 20 4.6(1 5 l].E)
l0 7 t J.9 (16-69.0)
15 8 rE.l (4.7-7r.4) <o.mr

t3 E4 t0
t9 24 5 8122 t5.2)
20 22 6.6 t2 5-17 -7)
t4 E 9.1(3.t 27.6) < 0.00t

Awruge dail) ahoDt (n. ofquids/day)

Il. ( ancer of lhu Bineiva (Sanl"rnnnrarxnin crrl, t989b)

Dtot ioh oJ. h.v kg (tP ot,

5 t0
20

2t 30
31 40

t9 lrn t0
4 tl 58{t.620.?)
9 54 29lr26E)
13 49 4 95 (2.1-lO.E)
2E 40 tJ.6t61 27_7)

3l 25 32.t(11.9-7t.E) < 0.00t

ic&
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Table 40 (cortd)

Odds r.lio (957. CI) p fo. trod

,E@e. daity ontu (ao. ol qmd\/ddr)
N.vcr ch.e6 t9
<5 2l
5-9 / lO
>to I 

16

Du,ouh olctE*me (yu,
Necr.h.wc6 6<lo 4|20 r02l-10 t4
.lt -40 16
>40 27
Avetug. dail, Mtuit /no_ ofquids/.la!)
Nevdchcw.B 6<5 t9
19 Jg
>!o U

t.0
5.95 (2.99-l I .8)
6.9 Q.1-tZ9'
r5.r (7.t-29-0) <o-mt

t.0
2.4 (0.6,9.t)
5.9ll_97-17 6)
9.3 (3.126.6)
32.3 (tO.6-%.1)
54.2 (16_3 rEO.1) < o.mt

160
6t
EO

40

t6E

4E

4E

t9
tl

l6E
92
6J
22

l@
tl
55

49
40
25

160
6t
EO

40

t6E

4E

49
48
l9
tl

1.0

6.6 l2_lt7 .7)
tE.5 (7.2 47.E)
117 14.442.5) < 0.mr

III. C.nc.r otln. buccrt.nd tabi,t muros, {S.n lrr.rir.y. nrr ., aar t99u.)

Avog. da,ly on@r! ("o oIqlidt.lay)

Durah on ol.he-inE 0.d^)

< t0
lt 20
2r l0
3t 40

59
> tc

Dv,onh of ch.|jine (tzaB)

3to
lt 20
2t-30
lt no
>40

t.o
6.9(2.t-t6_t)
5.E (1.3-10.ll)
'7.7l4_4 t3.4)
13.2lt_5-23.3t
37 E (t9 5-73-t) <0.@t

t.0
9.1(5.5 t 5,2)
9.04 (r.7-t4.5)
t6.4 (9.7-27 .7j

t.0
r.E (0.E 4.r)
3.8 ( r.9-7.E)
7.7 (4.0 15.0)
2t .3 (9-647 .1'
J4.9(21.2-142,t)

l1

'75

l7
lt
l5
19
4E

70

tt)
ll
22

]E
ll
l9

&o1
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Trble 40 (coDrd)
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Odds 6tio{95%Cl) p for rcnd

r68
92

6l
?2

27a
l.]
2E

8

Av.,ae. daily an@d (no. ofqu.lsldoy)
t.0
1.7 ( r.99-7.0)
l0Er.i0-196)
r4 2 (6.9L29.5!

Bangalore study (NaDdakumrr er d,/., 1990)

<5
5-9
> t0

D*at i od of . hewine 6pus)

t-5
6 t5
t6 25

t--4
!9
>10

Du to t i on of c h.\9us (teoa)
N.rs chcwcrs
t20
2t l0
>10

l5
6 10

> t0

l9
36
72

l5

ut 21E
46

237
56 20
t54 37

r.0
r.7 (0.t 9.3)
I0.l (1.6 29.6)
t2 4 15_6-27 2)
l5 95 (E.,t 10.2)

t.0
9.3(1.9 t7.5)
r2 8 (6.G25.0)
t6.6 (6.1-44.3)

t.0
6 4 (0.9-45 t)
9 7(4.7 l9.E)
t6.517.2 37 _1)

ll.2 (5 8-30.0)
6.6(t 6 27.0)

t0
Ll (0.J 2.4)
5 512 9 t0.6)
2t 9 {t2.0 47l)

1.0

2000t.8)
6 7 (3 7. t2.t)
I I 9 (7 _t-27 .2t

Aw,age da y ahtutt (no ofqridt/day)
lll
E2

98
l5

Ch irg period ldin)
Nev.rch.wcB I It 278<J 5 3610 61 20ll-20 59 ll
2t J0 54 t1>lo ll 6

Bhopal study (Dikhir & Katrhere,2000)

2E

t2
32
72

AwruC. doily Mtud (no. of qrids/doy)
llr
t9

t5

Jto
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Table 40 (contd)

Od.b Erio (9J%CI) pt6 t@d

Mulricetrtre srudy in Souti tndia: Chetrnai, BaDgrlorc {Dd Trivandrum
(B^l^rrm et ol.,2m2t

,lge sto,ted ch.vhq (y. s)
>25
20-24
<20 z7
,tE.ag. doily an@it ("o ofquidt/ddy)
Ncv6ch.wc6 127

> 5 ll

<5 40
59 46
>lo 31

Ag. sto,t.d chtuinE (t ors)

2l t-o
r0 t.5 (06_4.2)
6 1.5 (0 5 5.0) 0.19

232 1.0

ll 4.2 (1.9 9.6)
, 5.E (2.r I].2)

Ir3 l.t(r 6 5.9)
12 E.2 (3.9_16.9)
1 7_9 \3 2 19.4) <0.00t

5t
42

>25
20-24
<20

B t-0
12 1.9(0.7-5.3)
4 5.4 (r.5 19.7) 0.0t

251 t.0

6 2O_2 (6.1,43.9)
I 60_4(t5.t 210.7)

13 22 I (lo.t -1t.5)
I] 58.6 (26.Gr29_O)
I I l2-4 (30.9 409.6) <o.{Dl

,lwrogc daily ohdt ltu ofquidrdor)
Ncvcr chcv.6 29

<t t7
> 5 lt

< 5 ,t
5-9 tot
>lo lt

o- t9
20-39
>40

l-l
45
>5

Sludy itr liouth India: Chcnrri rtrd TrivatrdrrJ,n (ZIisor et ot,2OO3t

Nclclch.EiDs 7tl 3079 t.0
Dtatio, of rh"v nt lrpta )

25Cr

432
t70

Averaa. .Jaily adnu (no b./qu6/dar)
219 t4l 2 U, (1.7 25)
z-tl [5 6.0214.7 1.7.)

loo 600 r r 9 (E.9 15 96)

246 II(2.5 1.9)
2$ 5.1(4.t {.5)
64 5-2 (31 7.3)

&\)
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Table 40 (cotrtd)
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Odds ratio (95Y. Cl) p for rcnd

Cunulotiw .rp6!,. to ch.ving

Tt@ ttr. qu t,E c,,ri,s /)E6)
r ' crmr chacs uo

?4 93

< tom
> 1000

59
lo- l4
> I5

154
2t I

riE
26

4A
4l
20
t9
t9

1.6 (2.95 .1 E)

ll.r (E 5 20.9)

1.0

1.2 (0.E,t.E)
r.6 (0 9 2.8)
0.7(0.2L1.4)
0.7 (0_4 1.3)

59

l0
.10

cl. coDfidcncc intcrvrl

was 660Z for chewers ofbetel quid wilh tobacco (Dikshit & Kanhere,2000) (Tables 38 and

40).
Merchant sl a/. (2000) reponed a case--conlrol sludy in three hospirals in Karachi,

Pakistan, comprising 79 (54 men, 25 women) hislologically confirmed cases oforal squa-

mous-cell carcinoma and 149 controls (94 men, 55 women) matched for agc. gcnder,

hospital and time of occunence, withour pasl or present hislory of cancer. An eight- to
ninefold risk for developing oral cancer was associated with ever chewing b€tel quid wilh
or without lobacco,and evcr chcwing naswar, after adjrlshent for oralsubmucous fibrosis.
cigarette smoking, alcoholand other chewing habits where appropriate. A doseresponse

relalionship was obse ed between l€niles ofparFyean wilhoul lobacco (averag€ number

of quids pcr day x average years ofuse) and the risk for oral canccr (Avaluc for lrend =
0.0008), afler adjustmenl for smoking, oml submucous fibrosis, alcohol drinking, and

chewing naswar or pan with tobacco. [Possible limitations of the study are rhe use ol
hospikl conlrols walhout exclusion of berel quid-related diseases and adjustmenl for oral
submucous fibrosis, which is a disea$ that is strongly related to chewing b€tcl quid.l

Balatryn et al (2002) rcponed a multicentre study conducrcd in thrcc lndian cenrrcs,

Ilargalore, Chennai and Trivandrum, in I99G99 on 591 cases of canccr oflhs oral cavity
(109 men, 282 women) and 5E2 hospital controls (292 men, 290 *onrcn). Conlrols were

frequency-matched with cases by centre, age a;rd sex. Conlrols were ideniified and inler-
vicwed in lhe same hospital as cascs. ln Chemai and Ban8alorc, conrrols uere visitors of
patients admitted for carcers olher than orai cancer In Trivairdrun, controls wcre non-
cancer palients allending lhe hospilal for diagnosis or lreatmenl. The resulls showed lhat
80oZ of malc and fcmale chewers combined che*ed quid wilh tobacco;rhe odds ratio for
chcwin8 belcl quid withoul lobacco vcrsus non-chewers \vas 4.2 (959/0 CI, 1.5-11.6) in
men and 16.4 (95% Cl, 4.8 56-5) in women after adjusring for age. centre and rducarion

Ibr men and women and smoking and alcohoi dnnking for men only. Thc risk associaled
with chewinB belel quid 'with or without tobacco was h;8her among womcn lhan anronB

mcn. A signilicant dose-response rclalionship wifi rhe numb.r ol bstcl quids Nirh or
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witiour tobacco chewed per day was found in bolh s6xes (p < O.0OI), while e"rly aee arstaning^chewing was significanrly associared with,1. ,;rl i., oJ"",".r'i, ;'#";,,
CD - 0.01). Only , (eight cases, five conlrots) and , (sir cases. fi* ."""i.i *.rn.r'i"rhe study were smokers and alcohor drinkers, ;..p.;;""ty, il;;;"ili,I""r1,jrywomcn had lirtc charra of bcing contbundcd by smju,e _1i"h"ialii,*. ;# *^a slighr decreas. in risk I0 yean afier qurning the r,"b, j.r,"*i"g Gliil;? #;;;

.znaot et ot.l2ooll,epned a srudj condicred in ,*"..*".li,i'.r,i,,,a"i"- ii",lr,,ard rrivandrum' on 156'r marc orar can6r cases and io'tE con,,ors (l7r r mare cancerconrrots from Chennai and Trivandmm and t927 hcatrhy ,",1 i*p;iJ riii.? 
"."?1,,from Chennai), during rtre period lcsl 99. Atrhough,h. ;..;ri;;;;;rJi;;;ffi;,

are Ihe same as rho6c in rhe srudy of Balaram er-al (1004, ditr;; 
";;;;;#;.wer€ used in fie |wo sludies. A,l canccr ca:

r,,"a -a "onr."r"*o" 
i;;;ffi ;,il;,iltTT::"*"""[ffi ,1i';"."#,]dil;

rados were idjn(tcd for age, cenue, leveioleducarirr, rl."h.l ";;;;;;; il;;;Th€ risks forchcwing betet quid wirho,r robacco wer., ,ir;r;;i:1.i;:,jril:;:;5i
*".:l-.::,.o;]r,rl:"cLr..r-2.6)forcancc,orrhcron8ue3nd2.6(esyoc, i;]iror cancer ot thc mourh excludrng longuc. The anatysrs srmtilied by smokin* ;; ;;;;ldrin}ing showed rlr risk for chewin! berel quid u,irhour ,.Ur""" ," t i i'ioii7",2.0a-5.1) in nonsmokers and non{inken J 

"r.J;1. iffiffi;;;;,I';::'response relalionships werc obscrved for duralron of ,f," *rnUir.,f i"iii"?"i.iirffifqxid wilh or wilhour tobacco, average darly amounr or bctel qurd with oI withou tobaccochewed and cumutarive years of chi*ing Lret qr:id *i,h 
", 

;;"ri-.il;;;:';;;;
Thc risk asrocialed with omt canccr decicased wrlh duraron sincc quinin*,t l ".rUr.lhabit of chewing berel quid wirh or widour lobacco, Ur, ,f," 

"aar'rii*-f", ,i."'"ir""quitting werc Dol staristically significanr (1-ables 38 and 40).

(A Cro.ts-sectionelsuree$

Cross-secrional sludres summarrzed jn Volume l? of the ,/,{I(. Mo nogrophs llARC.1985a) are piven rn l'able 4t. fhcsr srudre, pro,,ac ,nfor,,atio, on f;;;,J;';'f ;;:icancer among persons chewing hctel quid wrth or withoul lobacco, as wefl * "".ii""jor not wilh smoking. No ner* prcvJlcn(( studrcs w"r" r*,f"tf. ,o,f,. Worffi;il;;
thrs fionograph

{e) Syneryism

layam a d tla77) examincd lhc nos,ibrljt) of rnreracrion berwcen chewing andsmokjng.habir, in lhc etiolog) c,, rrncur ol ul( uppcr ahmenlary lract using the dala ofJussawalta and Deshpande ( I97l) Ir ua, found rirar chcwin, 
";d ,;il;;ilil;;.:acled synergisricalty for cancers ofrhe orar cavjry..r.pf,"ryri, f,yp.pn-"ryia'-f".y*'iLa

orsophagus.

A sigDificrnr inleraclion wilh the smoking of bjdis was obssrved in fie studics fromKerala, India (dcscribed in delai, in Sccrion 2.t.1(c)) Ihe ,r"dj;; ;;i";;"k';;;
chcwing beret quid with and wirhour robac.o and sm"h"g U,d;, i;,il;*";",.i1"'d";

Jrs
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oforal cancers of the longuc and floor ofmourh was I.02 (g5% Cl,3.6_13.5) in men, com_
pared with nonsmokers and Don{hev/ers (p for inleraclion < 0.Ol) (Sankaranarayanan
e1a1, 1989n). In the second pan ofue srudy on canccr ofrh€ gin8iva (Sankarararryanrn
el al, 1989b), $e risk aisociar€d wifi mixed habirs ofchewing Lrel quid wirn robacco aod-bifi 

smoking was 16.5 (95% C\,'1.5-36.1) in men, compared wirh nonsmokers and iron,
chewers (p for interacrion < 0.05). Rr_sk estimates were nol adjusred for a8e. In lhe lhird
sludy on cancer ofthe buccal and labial mucos4 the risk in men ofchewirig and smoking
pid is was 2 I .5 (9570 CI, I I .9-3 E.5) compared wilh nonsmokers and non-it e,rers q fOi
intcracrion < 0.05) (Sankbrana,ayan?Ii. et al ,1990a)

The sNdy by Balararn el al (2002) conducted in sourhem I ndia wilh 59 I cas€s ofcancer
of$c oral caviry and 582 hospital conEots (dcscribcd in Scclion 2. t. t(c)) showed a seven_
fold risk for developing oral carcer among men who $cre cunenl che\rers of betcl qurd
l\'ith or withour tobacco ard who smoked 20 or more cigarettes/bidis or equiualena per juy,
and a ninefold risk among those who were crx'rent chewers and currenl drinkers. T.his stua,
showcd a negative interaction belween chewing tobacco and smoking (Table 42).

Znaot et al- (2003) rcponed the resuhs ofa study in men conducted in lwo cenlres
(Chennai and Trivandrum) in Sourh India lhar includcd l56l cases oforal, 616 cases of
pharyngcal and 566 cases of oesophageal cancer, I 7 I I d iseas€ conlrols and I 92 7 healrhv
conlrols (see Seclion 2.t-l(c)). Table 43 shows liejoinl eflecrs ofsmoking, drinking anl
ch€wing habits Compared with subjects who did not smoke, chew berel quid wittr or

]'able 42. Risk for cancer of the oral c^vily among meni intcr-
xcrion betwecn chcwinA rtrd smokinp. and chcwtng aoa drinting

C&V (Xds mrid
controls (9J%CI)

Cdcs/ Odds mrio'

(rur.nr snokm (cig /doy)
t-r9
>20

1.0 4946

r E (0.91-t.5) l5lt0
3.t (t 9 7.2t 22i8

t 0 48/tE
2.E (LG5 I) 45lr 3

9.2 (4.,r r9.1)

E.9(l6 2t.E)
6 7 (2.5 t6.t)

7.3 (3.E. t1.1)
E.6 (4.1 t8 I)

25/lM

l3/55
4E/l5

un14
4ERE

lrom Balamm s, aL (2m2)
'Uncodnional logis'lic rcgrGsion adjusred tbr r8c. ccnu.,
chc$in8 dd snokrn8 od dnnkinS habiN a apFropirar.
CI. orfid..cc inlnal

cducation. oBl hraicnc.

O' r-att:>
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Tablc 43. Odds rarios for orat cancer
srDokirg, chcwing atrd atcohot drinking

and combiDatioDs of

Smtin8 Ch@in8  t.ohol 9J%CI

No
No

No

No

t47t
E]

127

1084

75

49
t02

t5
26

449
l4

I t9

122

24

t59
268

t6
25

l6l
6

95
7a?
ll

142

No No

t.o -
3.4 2.U_5.1
9-3 6.&-12.7
2.5 1.9-l.l
2.6 I _446
4.E 2.t_E.l
E.5 6.t-n.9
4 4 t_6_t2.3

21_3 14.9-39.7
4.E 3_7-4.2
E.t 4.7-t4.0
16.3 t2_t-22.0

F,mZnNt.t at. e$3)
Adjusrcd tor at., enlo ed tcvcr of ..rucario,
CI, confidmcc inlcBal: Ti, wirh robacco; 

.r:, 
wnhour robaeo

wi$our tobacco or drint alcohol. rhc nsks wcre I 4 (95% Cl, 2.04_5.7) for chewins betelquid wirhout robacco,9.3 (95% Ct.6.8 t2 ?) ,o, chcwing b.,.t q;;;t;i;;;":.":;
(95%Cl, 2.8-El) for horh smoting and chewinE berel ouid wirh",,r,""";; ;;
(:5olo ct. r.6- t2.'r) for borh drinlinB;tcohot and .h:-j;;q,];;,il;;r*- ll; i l(95yo Ct, 4.7-14.01 tot smoking. drinking atcohor _d .r,i*i"e q,id'*iii;;;;;il; "i;
all estimates retal€d ro inrerauion berw(;n rwo habir". rhc rhiid irabtu ;;;rr"ti;";;in addition to age. cenlre and lcvet o[ educarion l. jt etihood rario ress ;;.,,",i;Jsignificanr (p < 0.05) for thc combrnalron ot.the d,n*.n, f,uUi,, _ 

- 
ain-lin;an.a'rr*;I

chesinB and smoking. but nor chcwrng and dfln[inB

2.1.2 Taiv)oh. Chino

(a) Descriptite study

One ecolo€ical study in Ta;wan, China, found thal lhe increase in incidence trends oforopharyngeal camer parallels lhe lime irend o1.."".r.p,i." 
"f;;;;;rr,;;";;i;;idoubled from 1985 ro tsgj and $hrch wa! much gr(alcr rhan lhe 

"*a f., *" .""*.?rion of robacco and alcohot {Ho p/ ,/.. ZOt: Lr. in" ,"J",j,y 
"f 

;."Iq;lj.;;.,:';[
men.lhe .arye increasrn! lrend of thcse can(ers rn n,.n utro rrppons tt. i.orr,;;;,;,,;;"cause being consumprron of areca nur ABc.srandrrdi/ed t""il;.; ;r,1,;;;;J";;J:
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increased from 5.4 (95% Cl,5.05-5.8) in l97q-83 to 15.95 (95% Cl, 15.3-16.6) in

1994-96 and those for women from 1.6 (95% CI, 1.4-1.8) in 1979 8l to 2.1 (95% Cl,
1.8-2.4) in 1994-96 (Ho et 01.,2002)

(b)' C&se connol strdies

Kwan (1976) reponed a casc--control study oforal canc€r in Taiwan, China, in which,

out of lol cases, 20 were bclel chewers and 35 wer€ betel chewers with other habits- No
control subjectchewed bctcl. [Therefore, it was not possible to estimale lhc relalive risk.]

Thrce recenl case {ontrol studies in Taiwan, China, are summarized in Table 44.

Ko er r/. (1995) conducted a hospilal-based casetontrol sludy to assess lhc €ffecls

ofbetel quid without Iobacco, smoking and alcohol on the incidence oforal cancer. A lotal

of l0? oral canc€rs (104 men, three women) confirmed by histopalhology (lCD l40 14l

t43 I 45) between I 992 and 1993 were ascenaiDed from Patienls al lhe dental depanment

at Kaohsiung Medical Collegc Hospital, in southem Taiwan, China. Controls werc

selecled from ophtalmotogy and physical check-up depanmcnls in the same period as

cases: 93 cases werc matched with lwo contmls and l4 cases wilh one control according

to age (t 5 years) and scx. lnformation on dcmographic variables, rhe habil ofbelel-quid

chewing, cigarette smokinB and alcohol drinking was collectcd by a slruclured question_

naire adminislercd by a lrained inlcrviewer After controlling for education ond occu_

pation with a conditional loSistic regression rnodel, betel-quid chewing was considered to

bc the most imponant risk factor for oral canccr, comPared with alcohol drinkinB and

cigarelte smoking. The associalion bctween chewing bctel quid and oral canccr was signi'
ficant for current chewers, wilh a sevenfold increasc in risk, but was olborderline signi_

ficance for formcr chewers, with a fivefold increase. The associalion berwecn smokinS

and oral cancer was slalistically significant for currenl smokcrs (fivefold increase in risk)

and of borderline siSnificance for former smokers (fourfold increasc) Being a curr€nt

drinker was also slatislically significandy associared with risk for oral cancct whereas no

elevared risk was found for formerdrinkers. By slratified aralysis incorporating lhe lhrec

lacrors simulhneously, rclalive risks werc cstimat€d at 122 6 (95% Cl' 17'l E80-5) for

$e combinalion of the three faclors, 89 I (95% CI, 10.0 ?90.7) for chewing betel quid

and smoking, 54.0 (95% CI, 4.4460) tot chewing betel quid and drinking and 28.2

(95%oCI, 1.9414.4) for chewing betel quid only, as compared rvith paniciPanls absEi-

ning from all thrcc habits. The relative risk for combin€d areca_nut chewinS, smokinB and

alcohol is 8r€aler lhan the risk &ssocialed wilh the lhree risk factoE independcntly. lA
synergislic effect is suSSested, bul no assessmenl ofinteraction was made in this studr-.]

wilh regard ro lhe type ofnraterial chewed, chewers who used lao-rt rr quid and mixcd

cheweB (/ao-ry o quid and bcte I q uid) had a I 2-fold and ninefold risk, respectivcly, bol h

of \xhach wcre slalislicatly significanl- Bclcl-quid chewes with th€ habil of swallowing

thejuice had an ll-fold slalislically significanl risk for oral canccr.

Anolhcr malchcd cast<onlrol slud) was conductcd in the cenlral area ol lai\'an.
China. A tolal of40 comecutive hisloPatholosically diagnosed oral cancers (14 mcn, six

rlomen) werc asccnainid from patien6 al Changhua Chrislian Hospilal belwecn 1990

a rf-



Teble 44. Crs6{ontrol saudies of bctel quid_chewing end oral cancer in Teiwen, China
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and 1992 (Lu et ol., 1996r. Each case was matched to four nci8hbourhood non-cancer

controls (136 mcn, 24 women) in Changhua County according to four criteria: sex age,

Iiving in lhe same community residence as the case for at least 5 years and educalional

background. lnformalion was gathered from a queslionnaire adminislered by a social

worker that covcred ddmo?raphic and socioccotromic faclors, duration. type and daily

amount ofsmokrng, ch€wing and alcohol drirJdng Aficr adjustmenl for each individual

risk faclor, the aulhors showed that chewing belel quid without lobacco was highly

associaled wilh risk forPr4 canccr bul thal only a moderate non-significant association

was noted for smoking;nd ihal no associalion was found for alcohol drinking Adjusted

odds ratios increased wilh duralion ofchewing and quanlity ofbelel quid chewed per day'

suggesting a lrcnd for increasing duration and amounl.

A case-conlrol study on th€ association between human papillomavirus (HPv) infec-

tion,.hewinS belel quid uithoul lobacco and cigarolt€ smoking was conducrcd using

biopsies from 29 cascs of oral squamous-cell carcinoma and lhose from 29 conlrols thal

inciuded normat or inflammatory mucosa obtained from a negative biopsy, leeth extraction

or excision of a b€nign lesion (mucocele and haemangioma). Case and control biopsies

were collected from the archives of the Medical and Dental Universiry HosPiral from 1994

to 1997. B€tel-quid che*ing rcmained fi€ mosl significant faclor, giving a l7-fold increase

in risk after adjusting for mv sequences 6, ll, 16 and 18, sex' a8e and smokinS (Chen

et al. , 2002).

2.1.1 South-Fnst Asia

F-pidcmiolo!,icaldata from Soulh-EastAsia on the association between oralcancerand

the h;bil ofchewinB belel quid are mre However, age'standardized mles for oral cancer in

men and wonrcn are availablc for some counries (Tables 45 and 46) Some dcscriptive

studies on oral cancer *ithout dehils on betel_quid chewing habils have been published

from lhe Soulh- l:a\l A sian region (Piyaratn, 1959; Lay elal., l9E2; Wamakulasuriya e/ al,
1984; Kuek e/ o/., 1990; lkeda s, d1., 1995; Budhy e/ a/., 2001)'

(a\ l4alaYsitt

Ahluwalia and Dtrguid (1966) reponed on th€ dislribulion of cancers in differcnl

ethnic Broups of the Miit0) Peninsuls (Malays' Chinese and InCians), using records fronr

the Kua-la Lumpur Insritute for Medical Research. Of4369 cases ofcancer (1961-63), 4?6

(10.9"/0) were oral canccrs in chcwers of betel quid with and withoul tobacco O[ 912

cancen at atlsitcs in Indians who are knowntochew betetquid with tobacco,306 (li 6%)

werc oralcanccrs. Of?76 cancers at all sites in Malays who are known to chew belel quid

wilhoul lobacco. 74 (9 59lo) had oral cancer.

Ramanalhan and l-akshimi (1976) r€portcd on racial varialions ofcancer in lndian'

Malay and Chincse populat;ons in Malaysia. OI a total of E9E cases of oral carcinoma,

31.17" occuncd in Indian women, 29 1% in Indian men. 10'6% in Malay m€n, I l ' l% in

Malay women, l4.l% in Chinese men and 4% in Chinese t{omen' Chewing and smoking
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Table 45. Cr[cer ofthe orel cavity (meD, ell .ges) in South-f,rst
Asia ib 2000

l09
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6
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2.4 l.t
t.l 2.r
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T.ble 46. Crbcer of tbe orat cavity (wolrletr, . ag6) ir Sourh-
East Asi. iD 2(X)O
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habi6 were nor studied in panicular Elhnic differences in the pattem oforal carcinoma
were evrdent and paflly anrrbuled lo differenr oril habirs suci as bcrel-ou;,j ctr.wl".i
which is morc prevatenr in rhe Indran and Malay poputurtons .orp"J *,;;.H;.l:l

Ng e/zl ( l9E6) srudied fie beret-quid chewinB and .,rrf.;g t rtia, *;.ii*1;"i;i
consumption of I00 Indian. Chinese anrt Matay pariens (39 min, 6 t *"rd;;;;;;
logically confirmed oral squamous-ccll carcinoma Betel-quid 

"fr."lr, *1, ii" *J
common singlc habit t85%). followcd by atcohol c.nsumprton (55%) ana-srn.nr;';;;.'
sevcnrv-one p€r cent of chc$er) u.ed bct.l qurd $ilh lobacco Thc t.*ar;on' of rfr"

ae)
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squ.rmous-cellcarcinoma in belel-quid chcwers was associaied withthesile where the quid
was retained in lhe moufi.

In one prevalerrcc study oforal mucosal lesions in out-patienls at two dental schools
in Chiang-Mai, Thailand, and Ku,lalumpur, Malaysia, Axdll s, ol. (1990) found one case
oforal carcinoma amonS 96 womcn from Kuala Lumpur (1.tr/o). This case was diagnosed
in a 45-year-old lndian woman who had been chewinS betel quid wirh robacco daily for
many years_

tl
(6) Myannar

Sein e/ a/. ( I992) reponed on 70 cases oforal cancer (15 men, 35 women) associaled
with smoking and betel-quid chewing (wilh or without tobacco) habits- lnformarion was
galhered from records of the lDstilute of Denlal Medicine in Yangon (1985-E8). The
propo(ion of persons wilh oral canccr was 5 8.6% in regular betel-quid chewers, I 2 - 87o i n
occasional users,28-6% in non-chcwers, 65.?% in regular smokers and l2-9% in non,
smokers.

(c\ Thoiland

A multivariate regression analysis was conducted in a case{onrol study in Thailand
(Simarak €, aa, l9?7). Over a period of 16 monlhs (1971-72) at the Universiry Hospital
in Chiang Mai, pati€nts wilh a confirrned diagnosis of cancer of the oral cavity and
oropharynx (50 men, 3E women), ofthe larynx and hypopharynx (84 men, 12 women) or
oflhe lung (60 men,55 women) were selected as cases; ll13 controls (697 men,416
women) werc sclecled from amon8 patienB anending a radiology clinic, mainly with uro-
genital, respiratory or locomotor disorders; a small propo(ion of controls (7'% of men,
15% of women) had cancers al siles other fian lhosc under study. Histological confir-
mation was obkined for aboul 50% of cases. A qucslionnaire administered by nurses
provided information on personal habils and dcmographic factors. Variabtes thal showed
a significanr rclationship with cancer, afier adjustinB for age and residcncc, and thal wcre
included in thc mullivariale analysis comprised aSricukural employment, rural residence
and bctct chewing for palienr of cach scx, lack of formal schooling, and cigarclle and
cigar snokinB for men- A ftcr adjusling for the efTects ofcovariables, the relativc risk esri-
mates for chewing betel wcre 2 I (D < 0 05) for men and I 2 (p < 0.05) for women for oral
and oropharyngcal canccrs and 2 4 (p < 0 0l) for m€n for cancer offie larynx and hypo-
pharynx. Amon8 cancer cas€s who chewed bclel, 25126 added tobacco to l€ quid,
whercas less lhan lwo-lhirds oflhe control cheweE used belel quid wilh tobacco.

In a case-only study in soulhcm Thailand (1996-98), Kerdpon and SriplunB (2001)
invesri8a(ed the risk fordeveloping advanced-slage oralsquamous-cellcarcinoma- Of l6l
palicnts ( i l7 mcn, 44 \vomen) wilh early- or advanced-stage carcinoma of$e oral cavity
and lip (lCD-9 140-141. 143-145),59/99 cases (59.6%) who presenlcd rhc advanced
srage wcrc berel-quid chewers. [Thc conrposition of rhe betel quid (wilh or wirhoul
tobacco) was nol specificd.l No siBnificant a-ssocialion was observed beNeen chewing
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ard the development ofadvaDced-sra8€ cancer (crude odds ratio, L?; 95% Cl, 0.9-3.2) al
fie time ofdiagnosis nor, upon funher analysis, berween do6e or duralion ofchewing_

- 2-l-4 Papua N?v cuinea

In Papua Ncw Guinea,lhe predominant hbil is chewing berelquid wirh areca nul and
slaked lime wilhout lobacco, and oral cancer is generally the most common form ofcancer., Tle earliesl srudy (Lisen, 1946) concluded that bel€t-quid chewin8 does nor uopar'to
causc cancer ofthe buccal cavity. [The Working Group notcd thar $is conclusion appeared
lo be based on $e finding ofno oral cancer in a cross-section ofsubjecrs.l ln tuoiepons
by Farago (1963a,b), 99yo and gSyo of o'?,l cancer patients were chewers of beiel quid.
Smoking was also rcporlcd to be common_

Two studies (Alkinson s, dl, | 964; Henderson & Aiken, 1979) werc bascd on a cancer
survey and a continuing cancer regisradon syslem. Alkinson e/ a/. (l9A) proposed that,
since thc occunenc€ oforal carcer correlared very well wirh rhe kno\rr dist;ib;rion of$c
habit ofbetel-quid chewing, areca nul and slakrd lime may have carcinogenic eflects even
when chewed withoul tobacco. [The Working Group noted that fie aulhon did nor ta_ke
into consideration cigarette smoking, which r,as reporled lo bc common.l Hende6on and
Aikcn (1979) observed thal the site distribulion ofthcir oml canccr cales w?6 consistent
wilh that reponed oforal carcer among b€rclchcweE from other parts ofrhe world. Cooke
( I969) observed thal only 5% ofall oralcancen occuned in people in rhe highlands [where
50%of $e populalion lived. but where areca nul did not grow and bctel-quid chewing was
less popula Qlendcrson & Aiken, 1979)1. Cigarelre smoking was reponed rc be corimon
in both the highlands and lowlands.

In a study in I97l-78 from Papua New Cuinca, thc agc-adjusred incidence rares of
oral cancerwere compared for differcnr geograph ical areas (A lkinson erd. t982) In the
highlands, wherc vcry few pcople chew areca nur wirh slaked lime, rhe age,atljusred inci-
dence oforal cancer per 100 000 compared wilh rhar in fie lowlantls, where a very high
percenlage of people praclise this habi( was l.0l versus 6.t3 for men and 0.41 vers-us
J.03 for women. It was obscrved rhat, in a pan oflowland weslcm papua. inhabited by a
specific tribe among whom very few ch€w, the imidence oforal canccr was 

"eq, 
lo* The

aulhors, while poinling out lhat thc numbcrs werc very small, noled that the findinq had
becn consistent for 2l years.

ln anolher sludy (Scrimgeour & Jolley, l98j), rhe changes in lhc incidence of oral
cancer were comparcd with lhe changes in smoking and tobacco consumprion durin8 lhc
periods 196q9 and 1975-79. tr rvas found lhar rhe incidcnce oforat cancer had incrled
ffnong men;rs wellas amongwomen; lhc incr€asc for men was nol statistically significant,
but that for women was (/ < 0_0 t) During lhe same period, fie propofljon ofaduit .om.n
in a specif,c area of Papua who smokcd commcrcjat cigarcncs had increased from ]4 to
76%, although thcir b€lel-quid chewinB habils had nol changed grcatty Smoking habils
among men had not changed significanlly.

dd5
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2.1.5 Migrantpopulations

Sludies of migrant populations have proveC of considerable inlerest to cancer epi_

demiologisrs in su8gcsling th€ extent to which cnvironmental exposurcs are imPonant in

th€ etiology ofspeci6c cancers. Migrant sludies on oral cancer risk have included several

Asian groups who have migraled and setrled in llrilain.

(o) Sourh Africa t t

van Wyk er al (1993) conducled a srudy among Indians in Nalal. South Africa, during

the p€riod l98l-89, including 54 men and 89 women with oral and oropharyngeal cancer

(lCD 140, l4l, 143-146). lnformation on areca-nut chewing for $e cases was obtained

directly by palieri inl€rview (, = 75), from famities or friends (r = 42) or was only availablc

from hospiul records (/l = 26). Controls were of l€ same clhnicity, obtained from a random

safiple of househclds. Thc proponion of smokcrs among female cases was 1Vo, and 93y.

chewed areca nul with or \lithoul lobacco. Seventy per cent chewed areca nut without

tobacco T}e crude odds ralio in women (89 oral canccr cases, 735 controts) for chewin8

areca nul withorwilhoul lobacco was 47-4 (95%Cl,20.3_110 5) and thal for chewing areca

nut wilhout tobacco was 43.9 (95% CI, lE.6 l0l.6). Of fte malc cases, 17% reponed

chewin8 belel quid with lobacco and 60lo without lobacco. The proPonion ofsmokers among

male cases was 87%. [The percenlage of fcmale smokcrs was small, and it is known thal

drinidng amonS thes€ women is rarc. This analysis is fierefore clos€ to a stratified analysis,

bur with no adju$nent for ag€.|

(b) United Kinsdon

MarrDot el al. ( I 984 ) reported on I 5 oral canccr deafis in EnSland and Wales bctwcen

1970 and l9?2 among male lndian efinic miSranls. A higher than cxpect€d proportionalc

moiality ralio of 221 was observed in rhis cthnic 8rouP. Donaldson and Clayton (1984)

reponed a significanl cxccss in $c numbcr of incidenr oral canccrs during 1976-32 in

Asian-named individuals in Leicestershire compared with whal they refened 10 as non_

Asians. From I9?3 lo |985, SwerdloD P/ d1. (I995) examined lhc risk of cancer mo(ality

in persons bom in fic tndian subconlinenl $ho miSrarcd lo England and Wates. Of the

numerous canc€rs examined, hilhly siSnificanl nsks in lndian ethnic migmnls were nolcd

for cancers oflhc moulh and pharynx (odds ratio,5-5;95% CI,l.?-8-2)-A laler study in the

l hames region, which has densc pockels ol Asia, ethnic communities, supported these

obs€rvarions (Wamakutaswiya d d..1999) Ilere was a siSnificantly higher proponion ol'

cancers ofrhe oral cavity and pharyr,( amon8 Asiafi elhnic miSrant groups compared with

other nalives {for oral cancer in Asi.ln versus olh€r elhnicities, X? =l1.6;p < 0 01)

The incidence oi oral cancer among migrant Asians is similar lo thal ofAsians in the

countries ofbinh; Asians also aPPcar lo rctain their habit and rhcir increased risk for oral

cancer evcn scveral dccades after miSration (S$erdlow et al. 1995).
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2.2 Some belel quid-.ssocieted lesions, rtrd prscancerous l€sions rtrd

coDdiliotrs

2.2.1 - fntoduction

..Sludiesonrhenaturalhisloryoforalcancersu8geslrhatseveralpotenliallymalignant
lesions and.condirions precedc rhe dev€lopment ofc-anccrofthe oral cavity, p;*ur.;r.;
condilrons lnclude oral submucous fibrosis and oral Iichcn planus and oral precancerous
lesrons ol relevance are teukoptakia and eryrhr.oplakia (pindborB er at. tqpO; sce
Glossary.B). There rsno cvidence lo suggesllhat tobarco use tsmokcd- or chewea) is asst,
cialed wilh thc developmcnt of oral submucous fibrosis (Muni e/ al. 1995; Shah &
Sharma, l99t).

The yudies summarized here include lios€ carried out inAsia and SouthAfric4 wirh
panicular relercnce lo lhe use ofbetcl quid and arcca nut wirh or wifiout tobacco-

2.2.2 Betel quid-.rss@iated orol lesions

Besides oral precancerous Iesions (oral leutoplaha and erfhroplatia) and orat Drc_
cancerous condilions (oral submuco$ fibro6is. oral lichen planus), some or-t., U"r"t oria.
associaled lesions of lhe oral mucosa may te obs€rved. Thes. in"fua" *,.i .i.J",i,
mucosa ard oral lichenoid lesions, which are ofsome imponance in djfferenrial diaono<i.

, A reca- ind uccd Iichenoid Iesion s, m ostly involving huccal m ucosa or rh" ,."g"i t ;""
been rcporred al lhe sitcs of betel-quid rerention (Dafiary ct ot, 1980). tn lr..u nri
chewcrs. rhey are found al rhe sire of quid placemenr and are urilr,"*t in ;";;"- n 

"hrstorogy rs sutslcslive ofa Iichenoid rcacrion and thc rcsion resorvcs folowing cessarion

Bclcl chewer's mucosa was firsl des.ribed by Mehla e/ at (1971) and is characlerized
by a brosrish-red discoloralron oI rhc oral mucosa. Thrs drscoloralion is of,.n u..oror]
nred by cncrustalron ofthe affected mucosa wilh qujd panicles, 

"f,;.fr"," ^i."jiremovcd. and a tendency for desquarnation arrd peeling. the lesion is usuaffy to."iir.i ,i
and assocrrrcd w h the site ol.quid placement in the burcal cavirv. ana ir rrronut,
assocrared wrlh rhc hab of bclel.quid chewins. panrcularly in etderty women lReiclianet ol.. 1996) Stverat epidemiological srudies have shou.n rha, ,f," pr""rf""." 

"i t"i"ichcwcr's mucosa nlay vary heiween 0.2 and 60.8% in drfferenl Sou,f,_g".r rf.;r^ 
""^,,_latrons ( l;ble 47) At pres€nt bclcl chewer.s mucosa is nol consider"a ," U. p",",Illfi

malignanr.

2.2.3 Leukoplakiaonderyrhroplakia

The prevalence of oral lcukoplakia among chewers of berel
lobacco in selectcd populalion samples in India, Malavsia and $e
before l9E4 is sho$n in Table 48

quid with or wirhour
Pacific arca reponed
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Table 47. Prevalence of b€lel chewer's mucosa in different populatiotrs

Prevatencc R.f.r.nc.
t"h\ - -

Thailad

l99l
NG
NG
t993,1,4

t99l/94
t97H4

<l
60.E

854 , ,
i2
l6

tl I

l319 (M r F)
r02 (r)
4E {[)

NC
lE7 (M 1 F)

lE66 {M r F)

It(eda e, aL {1995)

Rahmd e, ar (1997)

z2in et at lt<Dlt

M, m.D. t_, somcn; NC norSiv'n

(ot Indio

GuDta eI a/ ( 1995, 1997) reponcd on a cohon snrdy conducled in tmat'ulam drstricl

.f K;;;;;, lndia. $ar comprised l2 212 robacco uscr\' includrns berelquid chewen'

-i *"1"", *fr. "*" f"llo*ci up for l0 years from l9?7-?8' All panicipat€d in ai€alrh

liJ.liion o,ooo-r. on cessatron oftobacco u'e (chewing and smoking) Th€ incidence

"ii""i."rli""ir"-.a tiqnificanltv fotlowing cessarion'rhe incidence among those.who

..oo"a "h.rr;e 
*"t loi ptr 100 000 p€rsoft yca's compa'ed with lhose who cltd not

"i-iig" 
tf,.i, ftrtlt r:eS p.r I00 000 person ycars men and womcn combined)'

duota t1984) rcponed a dose rcsponse rclatiun'hip berween lhc devclopment of

h',k;;i;;;; .;Jra berel quid wrth or wirhour rohacco' Tle age-adjusted prevalence

ii'r""["r,ll" "* r'rehir among men than womcn and thc prevalence increased with the

numb€r ot quids chewed per day (Table 49)'--- 
HasliUJ er al. (2ttlria1 rePorted on a cross-sectional study in Keral4 lndia' rhai

i"arali q27 cases of oral leuioptak ia (4 I I women, 5 I 6 men) and 47 77I population-

i*.i""rr.,t **n*, 
"ral 

drscase (29 8?6 women' l7 897 men) A case<onuol $udy

ili* *^ 
"nrri.,r 

t",t'e baletrne dala lor a populalr)n screeneci by oral visual inspec'

rioniand intcrvie*ed wilh structurcd quesrionniirr: h) hcrlrh workers. L ltnrcar 0,agnosrs

;;;J;.;;;; "^ "onfirmed 
bv denriss and oncologists Cases of ler'rkoplakia who

i"i'.,n'". "tri 
p.."-""rs o, ot'l iancer wcrc cxclu'ltd hlevated odds ratios for oral

i""i"rf"ii, ".,. "O**ed 
fol helel-quid chewin! \tirh rohalco' after adjustmenl foratse

sex'educalion.Mymas5index'pdck-yearsofsmokin!andyearsolalcoholorlnKlnS
iillf" so, fn. .r..r, ofchervers rn rhrs Npularion chewed berel qurd with robacco'l

itre adiusrc,j IisI was higher for women than for men a'd htSher lor palrcnls wno

r""tal"J ti" iri.. while chewing. or kept the qui'l rn rhetr mouth ov€might 
.Dose-

r"."""r. "fr,i.rttiot 
*"rc obse.,,id for bolh lhe frequency (times per day' p-value for

';# = ; ffi i;*a ;,,rrron (vcars. rlvalu.. for tre nd ' o 000I ) of betl-quid chewins and

the risk for oral lcukoPlakia' - 
u;iifr, ,fr. *nr" irudv p.rpL'larion' 100 clses of cryrhroplakia (49 women' 5l mcn)

\rcrc id.nrifica an,.t;nctudcd in a cirse-conlrol srudr' $ilh thc same 47771 controls

426
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T:Pk 01. .P.:"t:l* or orar tcukopt,kie amoDs chcw.rs in setecrcd srudies inAsir aod lh. Prciric

(t952)

(r%l)

(t96J)

0910t

(r9?t)

(Dihu),

(Bihd),

B.r.l quid wilh bb.6
B.lcl quid s rnokins

AEe n ed $loling

Betel quid with tobleo
B.l.l qlij enho rob'@

AEo rui od mlira

Bacl quil ynh bb.@
a.Elquid wirh@r ioba@
B.lel quid wiln s6rr,
B.r.l qud witn rob6@
tlercl quid wnhoul rob€.6
Cheeing&dmtinS

B€rl quid wiIll lob.co
t drer quid ynhour roba.@
Chcwine ad smldnS

B.leI qui<t widr bb6c@
B.rlquid wnhoul lobaco

Cheyine &d smtanS

Berel quid wirh toblcco
tl€rel quii *ithout tob&@
Ch.winS ed wking

lklcl auid wnh bbac
tlelel quid wirhoul tobac@

0i

w42
42 7-t
I 0.00t

- 9-1 36.3

t5 7.1
30 4.5
63i
2 o-oi

2 t.2

!:,
67 40.t
9 20.0
5 lt-t

47 t.6

67 6t
E 0.2

23 z_9j o-r

I t.0
I 0.6
2 0_3t' :,
2 t4u 

:.n

t:,

2 0l
I 0.02

It9t
595

ut2
6t0

2tx
512

Itr
6699

t62
151

165

t61
45
45

266t
3E

lt06
12tO

261

56
E0l

2620

2<)9

r57
-l t4
320

5U?

1572
r3E

l4E5
1',7l9

1293
4l

432
730

ee+
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(r975)

ChinE

l9l t11

144 5.4

2264 t7_5

[2 |]

Smoking ad lobacco chcwing
Berel qui.l,/dc.. nur wilhout

Snol(ing a.d irlelquid

Iii
2ll9
2681

l2 90 t-

8? t0

951
(1961) (cned

2i

Table 49. Age-adjusted prcvalence of leukoplakia iD India by numb€r ofquids
chewed per day

sludy l.ukopialiG
Aseadjusred No in
prevalen@/1000 srDdy

No. of Aee-a.ijuned
leutoplali s prcvalene/I000

Mcn 1059 :l.r

35

26.6

E4 26r

t2

5

FrcnCupla{1984)

(Hashib€ el dl, 2000b). An association was obscned bcrween cherving bcrcl quid wirh
lobacco and the risk for erylkoplakia, afrer adjuslmcnr for agc, sex, education. body mass
index. pacl years ofsmokin!' and )cars ot dlcohut dnnkrn8flrble50J lth(mat;riryof
chewers in $is population ch.wod betel quid wilh lobacco.l An jncrcase in rhe risk for
erylhroplakia \rr'as observed \vilh an increase in the frequency antl durarion ol.bciel_quid
chewing, as well as lor swallowing rhe juice and keepinS fie quid in mouth ovemighr.
[Cases of er]4hroplakia were cljnically diagnosed try dcnrisls dnd oncologisrs wirh-out
hislopalholo8ical cxclusion ofofier possible oral eryrhematous lesions. This mav conlri_
butc to non-specific oral lesions bting includcrJ in thi\ !linical cateBor) j

(b) thiwan. China

Three recenl sludies addresscd rhe association bcrween chewing berel quid and rhe
occunence oforal lcukoplakja. l he dctails ol dcsiSn, melhod and results are summarized
in Table 51.

A,lg
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. 
Shiu e/ al (2000) used a rerrospeclive leukoplakia cohod ihat included 415 hospilal

paliencs diagnos€d according lo WHO criteria b€twcen June lggg and Februarv l99E lo
study lhe efects ofberel chewing, smoking and drinking on rhe occunence of le;koDlakia
ard malignanl tramformation to oral cancer. To invcslrgar€ (he association berwee; betcl
quid end risk for oral leukoplakia, a nested case{onirol srudy wa! conducled wilh IOO
cases randomly selcctcd from among lhe leukoplakia cohorl and 100 controls selccled from
patients with periodontal diseasc in lhe same hospiIal and period as the cas€s, and matched
by age, ryx and dare ofdiagnosis. lnformation on betel-quid thewing (wirhoul tobacco),
tobacco smoking and alcohol drin](ing was collecled from medical chans and lelephone
inlerviews. Duralion and fr€quency of the $rce habis was also asccnained. Level ol
chewing (frequency x durarion) was classified as high or lorv according lo the disrribulion
of median values- After adjuling for tobacco smokinB and alcohol drinking using
conditional logislic regression, a l7-fold significanl risk was observed among currenl
beteiauid chcwers, whcreas $e risk for former chewcrs was or v twofold ana was ,""-
significant. The risk for oral leukoplakia also increascd wirh rhe tevet of inrensity. sugges-
ting a dose--response relationship betwe€n areca-nul chcwing and oral leukoplakia. 

-
A population-based survey, using lt2 samples obtained by srarified random sampling

with 
^ 

62.3'/0 responsc ra!e, selected from 2059 resid€nls composed mainly of one
aboriginal tribe (Paiwan) in southem Taiwan, China, found the prevalences of oral
submucous fibrosis and leukoplakia lo be t7.6 and 24.4%, resp€clively (yzng et al ,
2001). Tle prevalence ofchewing areca.terel quid was 69.5% and morc women (7B.jyo)
than men (60.6%) chewed- Dose-response relalionships beNeen duration and frequency
of €hewing betcl quid and precanccrous lcsions and conditions werc also demonsrarei
[see Table 5l;rclarive risks calculated by lhe Working Group]. In a muhiple logisric
regrcssion analysis, th€ adjusled odds ralio forchewinB aroca,/bercl quid was 8.2 (95t" CI,
1.8 17.5) for ei$er oral leukoplakia or oral submucous fibrosis.

Lee e, a/. (2001) designed a case--conrrol sludy rc elucidare thc relariorships ofbael-
quid chewing,lobacco ard alcoholwith oral l€ukoplakia and oral submucous fibrosis Cases
were selecEd during 1994-95 among palienB of rhe KaohsiunS Hospilal denlisrry depan-
menr and were hi$oloSically confirmed_ palienls wilh both oral leukoplakia and oral sub-
m ucous fi brosis were cxcluded. There w€re I 25 cases o f oral leukoplakia ( I I 8 mcn, scveD
women) and 94 cas€s oforal submucous fibrosis (93 mcn. onc woman). populalion controls
w€re rccruilcd randomly in lhegrcater Kaohsiung arca. and malchcd 10 cases by age and sex.
A total of 876 controls (E44 mcn, 12 womcn) panicipaled in the srudy. A sr,rblecs were
inlcrvicwed by research workers. The major finding \as rhat belel quid confened a signi-
ficantly increasrd risk nol only for oral teukoplakia (adju-sted odds ratio for curenl che\yers.
22-3; 95o/o Cl, I l.l -43.8), bur also for oral submucous fibrosis (adjusred odds ratio Ior
currenr chewcrs,40.7l 95% CI. I6.0-t03.7). Chewers of/ao,bra quid had rhc hiShesr risk
for oral leukoplakia (adjuied odds ralio, 24.5:95o Ct,II.8-50.7) and oral submucous
fibrosis (adjusled odds ratio,38.?;95% CI, l4 7-i019). Significanr dosllresponse reladon-
ships werc also dcmonsrated wilh respecl todurarion and frequency ofbcrel-quid chewing.
Using an addilive inleracrion modcl, lhc s)nergislic cliL'Lls in lerms ofrhe inleracrion

Jst
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berwcen.bctel quid chcwing and cigarettc smoking wer€ statistically significant for oral
leuloplalia bul nol for oral suirmucous fibrosis. No synergistic ctrcct beirreen belel quid
chewing and drinkioS was found for orat leuloplakia or orat submucous fitrosis. T}e fo_poniofl of hetel{uid chcwing contributing lo Frecancerous lesions aDd €ondilions in th€
underlying population (population arribuhblc pmponion) was quantified as 73.27o for onl
leukoplakia and E5.4% for oral submucous fibrosis

(cY South-F.ast Asio

(i) Canbodia

. - 
Among 953 Cambodian women, of whom J I I (J2.6%) chewed belel quid lwirh or

witho]lr robacco not specified). oral Ieukoptakia was rccordcd in six ( t.99lol iit.j "i"i,t995).
In a sody of 102 rural Cambodian women who chewed belel quid with Iobacco, three

(2-902) showed homoScneous lcukoplakia (Reichan et al., 199i1. f" _.,f,",.,ra, i.
Cambodia thal includcd 4E women who chewcd belel qud wrfi robaccq for.(8 ;r";i;;
oral leukoplakia (Reichan et al.,2OO2).

(il\ Thoitand
ln a field study, Rcichan 

"r 
al ( l9t7) invesligated oral mucosal lesions in relalion to

smoking and chewing habi6 including belet quii wirh rcbacco in norh;; Th;i i;;.
Among bercl-qxid ch€\,/ers. oral leukoplakia was recorded in 1.5% ofLahu m en,2.3Vo of
Karen men, 2.6% of Karen women and i. I % of Lisu men.

ld) Misanl,
Pearson (1994) reported areca-nut habits of Bangladeshi aduhs in London, United

Kingdom. in a sample of tsE indivjduats alcDding gcneral practices. S*."*_.i"fr'*l
ctnt chewedpuaz wrrh or wi$oul lobacco, and rhe rnosr common lesion w^ i;rf;l.i;
l22r/o\. ln.^ subsequent sludy on pacn chewing and smoking h"bi6 

";;;;'";;subjects, fie prevalencc ofleukoplakia had incrcased ro 24.tf@earson er ,;,;i;;*
2.2.4 Oral subnucous lbrosis

(a) ln lio utul pakittan

.Inasurveyofovert0000villa8ersinfiveareasoflndia,Mehraeral(t97t)found
submucous fibrosis in people with various chewing and smoking habirs. The p;;;;
are shown in Table 52_

.Ina2-ycarfollow-uFrstudyof41654indusrriatworkeBinGujaral.tndra(1969_?l)-Ilhr5avd et al I te75) Iound seven new cases ot submucous fibr;. ,;;, i;;i; jij;
people who chewed bclcl quid with areca nur, six new cascs amonB 9506i< 0.1"4 wh;
both chewcd and smoked,lhrce ncw cases amonB Il6l (0.3%) who;hewcd.Uu"". 

"f.nland l0 new cases amonS 7065 (0.1%) wilh no such habil.

J:r



It1 IARC MONOCMPHS VOLLN4E 85

Tabl€ 52.I'revalence ofsubmucous fibrosis and licben planus iD fivc
treas of Iodia

'Chc*ins 
h&n Prcval.nc. ot Prval.nc.

subm&ous oflicld
ibrqis pldus

a

(Kerdla)

Bhavnagar

{GujaraD

D6rbhd8,
(Bihar)

Singnbhum
(Bih-)

B.t.lquid with rob..co
A.d quid will'oll rob&co
Ch.wine tud smokinA

B.rclquid with robacco

Brr.l quid wiriour robacco

Ch ingedsoking

Bctcl qui, with tobrcco
Bclel quid wilhoul robacco

Chsine and iloking
No habit

Bcrel quid wnh robacco

Bcrel quid wilholr lob&co
Ch.wing md smoking
No habir

ll€Elquid with lobacco
Bercl quid wiuour tobacco

ChesinA and smokin8
Nohabil

266t
38

It06
42tO

2Er

56

E0l
2620

299

r57
714
320

5641

t572
ll8

l4E5
3719

l29l
4t

El2
710

4454

0l

0.2

29

5

2

l

t.t 50 t-9

0t at 't?
0.05 3 0 07

0_3 I 0.4

7 0-9
I O.O4

t;

2

3

0l
5

t.4 -
0.2 l

I i'
I 0l

_ : ol

; 0.*

t_rom Mchta .r or ( l9?l )

In the lO-year follow-up survcy of cupn er al ( l9t0), thc age-adjlsled incidcnces
pcr 100 000 for submucous fibrosis were ?.0 for men and 17.0 for womcn in Emakulam.
T}e annual incidenccs per I00 000 wcrc 2.6 for men and 8 5 lor women in Bhavnagar; of
thc four new cascs seen in 3E 6lE persons, two had no tobacco habit, onc chewed and onc
smoked. In Emakulam, all ll new cascs (oul oflg E28 pcrson-years) occurrcd among
chcwers of lobacco or oflobacco and bercl quid or rhose wilh a mixed habil (including
smoking).

Murti e, d/- ( I990) calculated thc incidence oforal submucous fibrosis from a lo-year
prosp€ctive inrcrvenlion srudy of I 2 2 I 2 individuals i n an inrcrvention cohon and I 0 2 8 7

in a non-intervention cohon. The intcrvcntion consistcd in a heallh cducalion prosramme
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on cessatior oflobacco habils (smoking and ciewing) and bcrel-quid ch€wing. TIle in(€r-
vention cohorl consisled oflobacco chewers or smokers selected from a bas;line survey
undenaken in 1977 7E on 48 000 individuats from 23 vi agcs. Controls werc provided
by an carlier random sarnple in Emakulam dislricr, followed up froft 1956-67 buiwithour
heallh educalion. Two new cases occurred among men and nine among womcn in lhe
inlervention gmup and tlu:ee new cas€s in men and eight in women among lhe non-inteF
venlion group. The arurual incidr:nle was 8.0 pcr IOO 000 amofg men and 29.0 per
100 000 among l omcn in fie inlervention cohorl and 2l.j pcr 106 000 arnong men and
45.7 p€r 100 000 amon8 women in lhc non-inlcRenlion cohon. However, $ere was only
a small number of oral submucous fibrosis patienls and the decr€6€ in incidenc€ in rhe
inlcrvention group was not stalislically significanl.

A cas€--control study was conducled ar a denral clinic in Bhavnagar, Gujarar, and com_
prised 60 oral submucous librosis patienls and an equal numbcr of hospitat conlrols
malched on age, se)q religion and smioeconomic slalus. Relaliv€ risk were 7g for chewing
areca nul without robacco (p < 0.01), 106 lor chewing nawo Qt < 0.01) and 30 for chewing
areca nul wilhout zawa bul wirh robacco (p < 0.0t) were obEerved. Thc rclative risk
increased wirh increasing frequency and duralion of chewinB (Sirnr el al, l99O).

Anolher case<ootrol sludy was conducled rn Karachi in l9t9 9Q 666pri5ing ;57
histologically confirm€d cases and 157 hospilal-based conrrols matched on agc, sex and
elhnicity. Odds ratios for devcloping oral submucous fibrosjs were similar in men and
women, allhough women wcre prcdominant (ratio ofmen:women, l:2.1). The risk asso-
ciated with chewing areca n ur aionc was 154 (95% Ct , ]4-693) and thar associated wirh
chewing areca nur with tobacco ytlls 64 (95Vo Cl, lj-274). The risk increased with
frequency ofquids chewed. up lo l0 pcr day, and duration ofrhe habil, up lo t0 years
(Mahcr et ol. , 1994],.

Babrl et a/. ( 1996) reponed on a cliniccpathological sludy oforal submucous fibrosis
in llyderabad- The study included 90 sublecls consislinB of50 chewers orberel quid wilh
lobacco and pa, nasolu (alonc or in combination) who had oral submucous fibrosis
(cas€s) and 40 non-chervcrs wirhour orat submucous fibrosis (randomly sclecrcd hospiral
controls). Smokers werc excludcd Irom lhe srudy. pon nosulalgutko chewcrs developed
oral submucous fibrosis afier 2.7 t 0.6 years of use. whereas b€rel-quid chewers deve-
loped oral submucous fibrosis alicr E.61 2.1 y€ars ofuse.

Cupta er a/. ( I99E) found thc highesl prevalenc€ of oral submucous fibrosis among
i*$ o! nauta (l0.9yo) and thc lowesr among those who did noi use ar€ca nur, in a housel
lo-housc survey conducled in 20 villages in Bhavnagar, Gujarar, rhat included I I 262 mcn
and l0 590 women. This sludy atso showed thal rhe highcsr relarive risk (age-adjusred)
for develolrn8 oral submucous fibr,'sis war amolle urcrs of ndwa 115.6),b owed by
users of any kind of areca nur {60.6), inctuding cherving nana, smoking lobacco and
chcwing lobacco, compared wilh ,ron,us€rs ofare.a nul ('labte 53).

Shah and Sharma (199t) rcponed a case-conlrol sludy conducred in Nerr Dehli on
2J6 cascs of oral submucous fibrosis (188 men.88 women) and 221 hospiral conrrols
(120 mcn. l0l womcn) wilhout oral suhmucous fibrosis marched on a8c. scx and s(xio-

as7-
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Table 53. Survey oferec.-nul aDd tobecco us€ ,nd oral submucotri
fibmsis, Gujarat,Itrdir

No of Prcvalcnc. (7o)
(asc-adjuned)

3 232
/ II7E6

I 326
I16
124

t5 0t6

l.o r
60.6
15.6
94

:,,

4 0.12 (0.t6)
160 90(9.7)
t14 r0.9 (t 2. t )2 t.t (1.5)
14 4.3(5.0)

tu 1.2 (3l)

economic st us. No case was found who did nor practise any form ofareca_nut chewing,
whereas in the control group, 165 subjccis (74.7%) had no chewing habil. Among casei,
34.7%chewed b€lelquid wirhoul tobacco,46.2% chewed berel quid wirh tobacco and nonc
ofthem smoked lobacco only. Among controls, 7.3% chewed b€rel quid wilhoul lobacco_
4.5% chcwed berel quid with lobacco and ll% were lobacco smokers onlv Oral sutF
mucous fibrotic changes occurred earlier in peoplc u ho chewcd pta zrtrsala (;1.4 monlhs)
compared with lhose who chewed berel quid (27 9 monrhs) [with or wilhoul lobacco nor
sp€cifiedl.

H{zare et al (1998) reponed the results ofa case<ontrol study conducted for I year
(June I 996-May I 997) on 200 cass of orat subm ucous fi brosis ( I 6E mcn. 12 womsB) and
I97 a8e-marched hospitalcontrols ( 122 men. 75 women) in Nagpu. Maharalhlr4 lndia A
statistically significant increasc in risk was observcd wilh an increase in thc froquency of
areca-nul use in the form ofbetel quid thar almosl always contained lobacco (-lablc 54)

ljrom Gupl6., al (199E)

'l'able 54. DosFresponse relationshil bctwc.cn
frequency of areca-nut use ,Dd oral submucous
fibrosis in India

('onln,ls Rclativcrisli

I

2-3
4-5

'I'olal

I,O

r0.l
14.0
El.9

255.2

5

ll
65

6I
56

I IO

24

42

t6
5

t9'l

liom Haac.' a/ ( I99E)

3rr
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fibrosis was found among those who did nol chew bctel quid. The developmenl oforal
submucous fibrosis was related Io rhe duratio, and frequenry of chcwile (Tang el al.,
te97).

On Hainan lsland, no oral submucous fibrosis was found among I 00 persom (44 men,
56 women) examined within a pilor survcy oforal mucosa in betel-nul ch€wers lwifi or
wirhour tobacco not specifiedl Howevc,, two cases were suSgestivcofan early_slage pre_
cancerous lcsion rcsembling leukoplakia (pindbolB et al , tS84a).

G) Taiwan, China

Two studies reporting on oml submucous fibrosis in Taiwan have treen rcFnrlcd in
Seclion 2.2.3 (Table 5l).

(d) South-East Asia

lit Cambodia

ln a prEvalence srudy of oral mucosal lesions, submucous fibrosis was diagnosed in
two of l3l9 individuals (0.2%), one m:m wirhout any distinclive oral habiiand onc
woman who rcponed bere! chewing and tobacco smokinS (tkeda el al, 1995).

(ii\ Thailand
Reichafl er a/ (1984) observed one cas€ ofsubmucous fibrosis among the Lisu hill

tribc (, = Il9) who chewed betet quid with tobacco.

(e) Migronts

(i) SouthArica
ln a survey of 1000 consecul;vc, unselecred Indians from the municipal areas of

Joharuresburg and Preloria, all fivc cas€s of oral submucous fibrosis detecred were in
women who chewcd areca nul. giving an incidence of 0.5% (Sheat et at , 1967,). ln a
funher serics, five cases of oral submucous fibrosis detected in hospitals by ttre same
aulhors wer€ also areca-nut chewcrs_ The nrosl frcqucnl habit wa5 chewing beiel out with
lobacco in lhe form ofpar.

In a slralified survey of 2058 randomly setccled Indaans in rhe Durban area in
l98l-81,5% wcre areca-nut chcwers l*.ith or wjlhour tobacco nol spccifiedl; 7t cases
(70 women, one man) of oral slbmucous fibrosis werc d€iected, all of whom chewed
areca nur. Of the cases, 46% had cshbtished fibrous bands and 54% were carly cas€s
(Seedal & van Wyck. 1988). ll hc Working Group norcd thal the crileria for derecrjon of
oral subnrucous fibrosis included very early forms.]

(i;, United Kinpdont

Cannifis/ a/. (19E6) described a large casc scries o, 44 Asian parien$ (eighl men, 36
women) reated at a l-ondon hospilal (22 Indians, I7 lndians who arrived via F,asr Africa
and live non-rcsidcnls including onc pakislani) i'or oral submucous fibrosis. AIt had
chewed areca nul cirher alonc or uilh addirivrs ot,pl"r l-hc nalure ofrhcir chcwin€ habns

J\o
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is shown in Table 56. Tle case series predominanlly consisled ol chewers of areca nul

only (77%); tobacco was us€d by only a f€w' ahhough some added othersubstances to thc

nul.

Trble 56. Details of cbewing habits in a case

s€ri€s oforal submucous fibrosis prtienls amoDg

. migranls, United Kingdom

t'/t

Ro6t€d ueca nut 28 (64)

Raw dcca nul 5 (14)

Roaied nur/d.Icd limc,/b.l.1 l6f 4 (9)

Ro6red nurdalcd limdbd.l latloblcco 215,
Roaned nu/slat€d limo/bd.l lcaflMired I (2)

Pa" po,a'l' 3 (6)

t-rcm Cannif., a/. (19t6)

' Prepmaon consistinS in snall pi@s of .oasrcd at.ca nul

dusted vifi a powdcr of slaked li,ne dd undisclos€d flavou-

nn8 aScnls

Mccurk and Craig (1984) described lhree cases (two Indians and one PakisBni) of
oral submucous fibrosis. lwo of whom had concomitanl oral carcinoma, bul whosc

chewing habits werenol accurately rccorded. Several other single case studies oforal sub_

mucous fibrosis have been rePoned in Asian miSrants !o Australia (Oliver & Radden.

t 992), Canada (l layes, l9E5) and Greal Brilain (Zafarul14 l9E5; Shah er a/., 2001 ). Somc

ofthese cases were in young chitdren who had never been exPosed to lobacco or alcohol

before ard had consumption of areca nul only as a sole risk factor

2.2.5 Oral lichen pldnlt

(a) huiia

The prevalencc of lichcn planus in five areas of lndia (Mehta et al' I97l ) is given in

Table 52.
ln a house-lo-hous€ survey in Emakulam (Kcrala) of 7639 villagers, oral lichen

planus was found in 1.5% of men and l 6% ofwomen. The prevalence in va.rious habil

groups is givcn in Table 57. The highest prevalence was l-ound in chcwcrs of b€lel quid

with tobacco (Pindborg er al, 1972).

ln lhe lo-year follow-up survey of Gupla er a/. (1997), agc-adjusled incidences of
lichen planus pcr IOO 000 pcr year in Emakulam were 251 for men wilh mixed habits

(includinS smoking).329 for men \rto chewed lobacco or betel quid plus lobacco' 146

for women \ilh mixed habir( and 385 for Nomen rvho cherved b.tel quid rvith lobacco

J\I
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Tsble 5?. Prevale.cc of licher planus itr
subjccts wilh verious habits in K€rala, India

llabn No in

I l.,l

61 1.2

t0
l

lt
IO

IrcD Pindborg !, a/. (t972)

(b) South-F.ast Asia

Among 953 Cambodian wom€n studied for oral mucosal lcsions, j65 chewed betel
quid only or in combinalion wilh smoking. Oral tichen ptanus was recorded ;n ZO ofrl"se
women (5.5%); I 9 of lhc 20 women used belel quid wirh lobacco ( lkeda et dt., jg95).

2.2.6 Multiple and nixed lesions

A case-conlrol design wa5 applied to analyse dala collecled from a screening
programme conduccd in Sri Lanka. Three hurdred and fifty-nine precancer escs (3li
men, 4f women, with leukoplakia and submucous fibrosii), age_ and ,"*-ru,"f,J ,o
populalion co rols from lhe sdme villatscs a5 lhe cases. were-rnlludedrn ,f,".ira".( o rols were drsea$-,icc following oral e\aminauorr. The relarivc risk for chewing berel
quid wilhout tobacco among nonsmokers was 5.1 in m€n and S.O in worn""; b"fi;;;;
stalistically non-significanl. Tlc relalivc risk for chewinB betel quid wirh r"b;";;;..;;
nonsmoking men was 15.0 (2 < 0,005) and lhar among nonsmoking ,ro."n *", f:.6
(p < 0.001) (Wamakulasuriya, t990). Chewcrs were ar higher risk rhi smokers_

. _An.additional lt5 subjccB wirh muhinlc prcmatignanl oral lcsions and condil;ons
{dclucd:rs havlng one or moic ofhc followrn8: ural lcukopla}ia, cryrhroplak14 oral sub-
mucous fibrosis;73 womcn,42 men) from lhc Kerala, lndia,.ruay pprfalo, *iif, rf"
47 773 controls describcd in Selrion 2.2 3 (ltashjbe er a/.,2000a,b) were inctra.a;n *ori",
case-control study (Thomas er.r/., 2003). n)e o{tds ralios were 52.g (9j% C1,22J=l2ii\
for chewing belel quid wilh robacco and 22_2 (95% CI, 6.6_74.0) for che*i.e bq"i qrii
wilhout lobacco, aner adjushent for agc, scx. education, body mass index, dk y;;
smoking, years of alcohol drinking and fruil .rnd vegetable i""*". m".-"!p.^l ,."J.

Cltc*ine

Bdcl quid witoul roba.co
t,.lcl quid ynh bbeco

Smokina
Bidi
o'h.r

Ch.qi.g rnd snotin8

2t2
24

t925

rl_t4
166

E45

29

0-7

0.8

3-7

0.3

J\ )__



BETEL.QUID AND ARECA.NUT CHEWING 1]I

were observed ,or the frequency (limes p€r day; p-value for trend < 0.0001) and duralion

orears; pvaluc for trend < 0-0001) ofchewing betel quid (with and withoui tobacco) and

the risk for multiple premalignafl oral lesions and condilions.

2.2.'7 Malignant translormation

(a) lndia ond Pakiston
lt

ln many of the earlicr histological studies of oral cancer, €.9. Paymasler (1956),

leukoplakia was seen concomitantly with lhe cancer.

In thc lGyear follow-up study of Mumbai policemen (Mehla e/ al, 1961, 1969,

1972a), one oral cancer developcd among I l7 cases of ler]koplakia in an individual who
chewed betcl quid (pr€sumably with tobacco) and who also smoked bidis.

ln thc follow-up of Bhar|..ava et dl. (1975) in Gujaial, India, 22 histologically con-

firmed cascs of oral cancer wer€ s€en afion8 43 654 persons re-exBmined after 2 years.

The authors stated thal seven (0.13%) of$e crses had developcd from lcukoplakia.

Of lhe 4?62 persons wilh l€ukoplakia who were rc-examincd after 2 years by

Silverrnan er al (l976), six had developed oral carcinom4 givin8 an annual incidence of
malignanl lransfonnation of leukoplalia of6l per 100 000. One man chewed tobacco
plus betelquid only, two bo(h chewed (one tobacco, the othertobacco plus betel quid) and

smoked bidis, two smoked bidis only and the one woman look nasal soulTonly.
In a lo-year follow-up in Emakulam (Kerala), Soulh India, of 410 leukoplakia

padenls, all of whom were chewers of betel quid with lobacco, nine (six mcn, lhree

women) dcveloped oral carcinoma (GW]o et al., 1980). Thc crude annual rate of
malignant transformation was 3.9 pcr 1000 in men and 6.0 pcr 1000 in women. Four olher
oral cancers were observed: two in patien6 who had been diagnosed with early lcuko-
plakic changcs (preleukoplakia), onc in a patient with sobmucous fibrosis and thc olher
in a case of lichen planus- No oral cancer was seen in subjects who had had normal

mucosa ar the previous exarninalion.

ln an 8-year follow-up of 12 212 tobacco users lhal stancd in 1977, lhe relative risk
fordeveloping oralcancer from nodular leukoplakia was 3241 (6 new cases oforal canccr

among ll c6ses), $at from homogeneous leukoplakia was 25.6 (three new cases oforal
cancer among 4E9 cascs) and thal from lichen planus w&s 15.8 (one among l4'1 cilses).

The relalive risk for maliSnanl transformalion among individuals with oral subnrucous

fibrosis was 197, based on three new cases of oral cancer among 25 cases of oral sub-

mucous fibrosis versus four new ca-ses oloral cancer among l0 145 persons wilh no pre-

cancerous cond ition (Gupta sl a/., I 9E9). The r;sk for mal ignanl lransformation was s igni-
ficant for all lesions excepl lichen planus.

Cupla 
"r 

a,/- ( l9E0) also reponed malignant transformalion in one of44 cases of oral

submucous fibrosis in Emakulan: (Kcrala); none werc found among five cases in

Srikakulam.
A fotlow-up sludy over 4 I5 years of66 paricnts $'nh submucousfibrosis was carricd

oul in Emakulam. Malignant transformaiion rvas obscrved in lhrce palicnls 1.4 and 7

e'j 3
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ycals aftcr jnitial exaDination, gjving an overall ransformation rat€ of4.5% (pindborg
et al , 1984b).

.ln 
a population sampte of27 600 individuzls in Ernatulam disrricl, Kerala. 66 hadoral submucous fibrosis a'd wcre fo[owcd u, for t?;;. ;*;;;.]i;ff; ;;,,

Biving a matienanr rransformarion rarc of 7.6yo (Muni er al, I eS!i .

^-_-A 
sludy conducted in Karachi, pakislan ( I996 98). on ?ecasesoforal squamous_cellcarc,noma and 149 hospital controls showed thar rt'c risl( f", d"".1"p,;;;;.i;;;;;l9 rimes h'ghcr'(sJ% Cl. 4.2 't 7_71amdng_cascs of oot ,rtru*u.'i,liJ;;;;;;;,

subJ:ts.wirh n: e.r:yccmus condrrron lMerchant et ol.,2OOO)
Uupta er al ( t980.) observ€d one oral

lichen planus. carrcer case amoh8 J32 individuals seen with

(b) Taivon. China

,:_ ]n 
$e srudy by Shiu e, al t20OO),60 cas€s of oral and pharyngeal cancer tincludinotrp, tonSue, 8um. mou6 floor buccal palak, oropharynx ; nr*rn""l_i".[ *.".irained by tinting a rerrospecrive teukoplatia 

".r,on 
..^i.,,ng oi- jii;;ilfi:;from hospilal between l98t and I998 lo a population cancer rer;srN The ;cL r^. _^,:-

nant D-anstormalioD increassd with rim. paiiculally f", ,r"L_nri il;;;.;._"";weibult survivat modet, rhe adjusred hazrrd rario for lr,.*i,e "**; ";;;, 
","#."

was 4.6 (95y. Ct, t.: t6.9) aftir adjusdng for ase and sex. 
- -- -' -^'--!,wdLr(

(c) Migronts

. 
M"9y* and Crarg ( 1984) reponcd ma'gnanl transformalron ofsubmucous fibrosisrn iwo tndian women tiving in rhc Unired X i;Sdo,, 

"rt ;-;;i; ;;; ffi ;"J:;areca nul and bofi had lalenr iron deficiency.

23 Or[cr [pper acrodipeslive canccr

2.3.1 lndia

The sludy b) Hirayama { t966) d.scribcd in Secrion 2 I.t{c) reponcd a \rarrsulalvsignrficanl srx.fold rncrease rn nsk for oroDhr
berel quid wilh robacco 

rryn8ealcancer among nonsmokers cht"rng
A comprehcnsive evaluation ol.cancerrisk among betel_quid chewers and smokers wesreponed by_ru(sawarra and Deshpandc { reTi) rn a case{onrrot ,r.;l;;il;t,i;;

selected 2005 hrsrotogica y continncd cantur parien1s $1h *^.*"r,."-^."i ^.-lil]pharyn-\, laryu and oesophagus liquatnumh " ^ uro' !dr.v.
Iarion ,srng erecrorar ror ;;;.; }u]"ffi,.. :,"-conrrors 

wtre selecred from the popu-

was corccied by inrenre-;;; ;;il,J ffi :',:';fl ,:,; :ilil1;:'::';:,JJ:[il:lfor cancer ar each sile in chewers and non_ch
ncanr ror arr .nrdieJ can;;: ;#il::,;i:il, I"J.,lil;: :* ;:':,,*"jJ',,,*,1:Iongue. Jlveolu{. hucc:rl nrucosa. lJrd pdlatc. lon.r,.. ,"lh",l *. hy;"p;;;;,.. ;O,;;

,\\
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Trble 58. Relrlive risks for oml cancer and other cancers of thc

upper .eroaligcstive lmcl among belcl-quid cbewers, Ns!uming

thc risk among oon{hewers to be unity

lli

Chcwi,e (no )

2.i...

I 0 i.ls

1.5 NS

O8NS

72.i'
I,4 NS

2 6...

From Jussawalla & DeshPodc (1971)
I.p< 0.01i.r.,p< 00Oli NS,p : 0.05

and o€sopha8us. Table 59 shows the relative risks for cancers al differenl sites for chewers

only, chewers and smokers srtd smokers only The rclative risks \,€re highly significant for

all cancers, cxcepl canccr oflhe nasopharynx' in all habil groups.

A summary ofthe case_control sludies ofo(her uppcr aerodigeslive cancers in India

published since 1984 is given in Table 60

Sanlaranarayanan et a/- ( l99l) reponcd a case_€onlrol sludy ofcancer ofthe oeso-

phaSus conducted in Keral4 lndia, in I983-E4, lhal included 267 cases (207 men' 60

Nomen) and E95 conlrols comprised of 271 non_cancer c:lses from the cancer center and

624 patients diagnosed with acut€ rcspiralory. Saslroinlestinal or Senitourinary infection

Sixty-seven per cenl of cases were hislologically confirmed (33% by radiology only)

Only four men (controls) and six women (lhree cases' ihree controls) chewcd betel quid

wilhout tobacco. Among men, an elevated risl was suBgested for chewing beret quid with

robacco for lhe a8c Eroup I1 -40 years (odds ra1io, l.l;95% C|,0 6 2' l) and a significarrl

risk for chcwing betel quid wilh tobacco was obscrved for subjecls over 40 years ofage
(odds ratio,2.0i 95% Cl. 1.03-l-9). Among wollen, risks were elevatcd lor chewinB belel

quir-i rvith robacco for thc age groxp 3H0 yclr: (od,ls ralio. 1.4; 95% CI, 0 5-4 3) and

Lip
Anr.rior two-thirds of rotrguc

l]40

E53

129
t15
l5
I

E

t6
t0
26
12

1

lm
t0
2l

246
t38

665

l152

IE?
IE

128

6
54

4

r60
l4

ll3
,|

49
ll4
167

9L r-
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Table 59. Relrtive risks for oral and olher cancers by habit, essuming the risk
among persoDs wilh no hrhit lo be unily

Rctaiiv. Snoki;r R.lariv.
risk only risl

t0.1...
I t.7...
4ENS

1t.8...
1.3 NS

4!5
610

72

2@
6
tl

t9t
6E

595
90

242
l

2l
lt2
67

925 52t
213 557
57 192
49 9t
44
E28

55 t42
?0 tm

I.8 NS

2 5...

From Juswalla & Deshpardc ( r97 t)
",P < o.ola "',p< o.mt; NS,p> 005

for subjects over 40 yeaE ofage (odds ratio,2.2;95% CI,0_6 8,I). [Thc Working Group
noled that, alnong men, ris* eslimates were potenrially confounded by bjdi smoting ]. 

'

From 1997 to 1998, a bospilal-based casc -contml sludy on oesophageal .ancer in
Assam, India, included 502 cascs (358 men, 144 women) and 994 conlrols (706 mcn, 288
women) who were atendants to cancer patienls_ Controls wgre malchcd on sex and aga
The risk for chewing betel quid (with or wilhour lobacco), adjusrcd for smoking a-na
alcohol consumplion, was 2.6 (95% CI, LI 7 4) for men aDd L9 (95% CI, 0.02_7.8) for
women. The risk increased wrth increasing frequency of chewing bftel quid wrrh or
wrfiour robacco and increased substanlially whcn thc chewing hab[ had lasred 20 years
ormorc. A dose-rcsponse relationship was also observed for age at slarling rhc habir, wirh
a higher risk for suning at a younger age (phukan et a1.200t).

7,naot er ai. (2003\ tcponcd a study conducred in men in two cenres in South lndia,
Chcnnai and Trivandrurn, in t99l 99 lhar includcd 636 cases of pharyngeat canccr
(exccfl nasopharynx) and 566 cases of oesophageal cancer, who were compared with
17I I €ancer conrrols and I927 heahhy hospilaI visilor controls For ocsophageal cancer,
significantly elevarcd risks wcrc found for chcwin8 bercl quid wirhour tobacco lodds
ralio,l.6;95% CI, l.l 25) and for chewing belct quid wirh robacco (odds rario,2,l.
95%Cl. I 6-2.6). For pharyngeal cancer, rhe odds rarios (adjusred for a8c, educarional
lcvcl, smoking , a lcohol consumption and ccnl re) wcrc L4 ( 95% CI, 0.9 -2 . I ) for chcwing
belel quid withoul tobacco and t.8 (95% CI, I 4 2.3) for chewing berel quid with robaccoi
SiBnificanl dose-rcspons€ relalionships \\,erc obscrved for duration of cheu.ing lvith or
rvilhout lobacco, nrunber ofquids consumcd pcr day and cumulaiive ycars ofchcwing for
borh ocsophageal and pharynSeal cancers (Table 6l). A non-significanr subsra-ntiat
decrcase in risk was scen l0 years after quirring lhe chewing habit. i-ikelihood ralio lcsrs

,\r
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Tibl. 60. C.sc{orlrol studi.s ol upp.r i.rodigcslive canccrs oth.r Ihln orrl cnnccrs rDd rlsk ,ssoclrt.d wlth ch.wlng b.t.t qutd
ln Indir (1985-2003)

l..caron Camq.[c ICD No ol Hab{
(Yr.r) cod. c.s.r

R.l.l v. rrk(9t7.Cl) R.r.,.nc! Comh. s

L"
If

8Q*T,Jr 5%
BQ + T,5l l%

Q,65%

BQ,s%
3Q. T, to%

8Q,4 6%
8Q + T, 4l 5%

BQ, T.lr7.

BQ 1T, 109(0 8-l ,)
BQ +T,0 8 (0.-r!)

Q. !.r (r 1-9 t
Q,I5 (r {-r0 r)

BQ.r!(09-2rl
BQ*T. 1 8 (14-21)

DQ. r 6(r r-2 t
BQ+T,2 l(16-26)

BQ. T.l2(0 E-l E)

8Q+T,08(06-12)

(200r)

(2001)

Bhop.l, Orcpharynr

(r98C92)

tr9$-&)

207(M) BQ + T,l5 4% 5,16 (M)
60(r) BQ. T,45 5% 149 (F)

l5r (M) Q.9t% ?06(Mr
r41(n Q. ?6% 28r (f)

6t6(Ml BQ.svo 
'6te(M)BQ. T,28%

566(M) BQ.5v,
BQ*T 25%
s,12vo

147 (M) 8Q, 
' 
6% 260 (M)

BQ + T.42 l%
s + T, 12 8%

l7l (M) SQ + T,297. ,41{M)

tt0

t50

,.]

l.
c
C

z

z
C
-1
.)
E

2o

cr..onidcnc. mr.ral, M. hcn, F,wmcn. BQ. brtclqu'd w hour rob&.o,T, rob.ccos, rmokrngo.ly,Q, b.t.lqui* ho.w hdl loblc.o
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Table 61. Odds rario for pharyneeat an
revet .nd cumulative chewing, Sourt lo'aia 

ophaEeal cancer by durrtion,

Snc

,5y.cl 95.4 Ct

t0

1.2 0.9-1.7
19 1.5-2.7
2.6 1.612

< o00t

t_2 0-9_1.6
r.9 t.3-2.t
1.2 2.7_6.6

< 0_mt

t_4 0.97_t.9
t_n t.05_3.?

= 0.01

I,O

0.E 0.1_t.7
r.2 05-1.0
0 5 0.2-1.3
0_6 0.2 t.1

= 0.62

L0llt
hrution of chzwine 6p ,)0..t9 2E62G39 2Og>40 a

awmq. dott, odount (no ofqrtd:)
ll l$ tor45 |]J 5J
>5 E00 56

Cwrlotive e,postre to ch.einp
< I0@ l5E
> t0@ 26

fi6. tincequ tizA cheving (Ers)
Cur.nt.trcwels 4A tlt

l5
20 t0
196

IO

24
,9
lo t4
> 15

t.l-2.5
t.5-2.E
t.4-3_6
< 0.mt

0.9. t.6
t.5-1.2
4.0-9. t

<o00t

o.7-t.l
0.9-3.1
=0.029

o_2 t.t
o1-2_3
0.2-1.6
0.2-l.r
=0.586

7t t.t
E4 2_05

40 2.3

67
tot

El 12
5l 2 2
61 6.r

69 0.9
23 1.7

r0l
ll

160 t.0
t2 0.J
8 09
8 0.6
1 0.4

Fron b@rn et at. (2Wj)
'Adjuscd for aA., cmrc, t.vct of cdu@rion. alcolol
cr, conridc.c. i'redar @$nptit*e.d sokins

were 
.sklislica liy siBnificanl (p < 0.05) fot (a) lhe combinatron of lhe lhrec habils otchewrng,smoking and drrnkrng for oesophageai and phrryng*l:-.; (b);r'"""","i

and drinking, and chcwjng and smoking. ior ocsophrg*l ;*:* _;i;;;;;ffi ;;;l:betw€en drinling and smokins. and-ch..L.,",i.; ;;-;:, ;;;.;;ili;,;;, ililffi ;T, ;il:Tfi "j:l"i:P"'f,.""1_T:Illl ocsophageat and l4 pharyngeat canccr cases r,ra .r,.*.a Ur"iqril *iirilffi]."J;,
A case.-.onrrot sludv conducrcd in I986 q2 ." :l7 "*;;i;;";;;*;il;:::i; ,men) rcsislered rn lhe popularon_bacd Bhopal Canccr n.g,.rry ari ,"r;;;;;;,#conrols showed a non-significanr risk for oropharyngear cancer associar"o ,"i,ilr,.*i",bcrel quid wirh robacco. Thos( who chcwert more il it;ilil';;#:;;il:i

E\E
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(odds rario,3.6;95% Cl, 1.7-7.4) and those who had chewed quid wilh lobacco for more

than 30 years (odds rado, 3.1; 95% Cl, 1.G5.7) had stalislically siSnificanl risks (Dikshit
& Kanhere, 2000).

A case.conkol sNdy was conducted in Kerala in l9EH4 on l9l mtn with hisiG
logically conlirmed laryngeal cancer and 549 hospilalconrols; afterexcludinS occasional

chewers, lhe number of cas€s and controls (hospilal patienls wiihout cancer) were I 7 I and

541, respecrively. The risk associaled wth chewing belel quid wilh tobfcco was not

increased (Sankamnarayanan er a/., 1990b).

2.3.2 Taiwan, China

One case-€onlrol study in Taiwan, China, in 1996-2000, included 104 cases ofhisto
logically confirmed oesophageal squamous-ccllcarcinoma (94 men, l0 women) and 277

age- and sex-malched controls (2 56 men, 2 I women) withoul malignant disease from the

same hosp,lal- The resulE showed lhal subjccts who chewed moderate amounts of betel

quid withour tobacco (lifctime consumption, l--495 quid-years) had a I Gfold (95% CI,
1.3-10.1) risk and lhose who chewed grealer amounts (lifetime consumption, > 495

quid-years) had a 9.2-Iold (95'/" Cl, LE-46.7) risk for oesophageal cancer afier con-

trolling for cigarette smoking and alcohol consumPtion (Wu er a/., 2001).

2.1 ()lhcr canccrs

The studies from India on cancers ofthe slomach, lunS or cervix are summarircd in

Table 62.

2.4.1 Stomtrch concer

A case-conlrol study of slomach caicer conducted in Chennai, India, in 1988-90

included 388 incident cases ofslomach cancer (287 men, l0l women; 75% hislologically

confirmed) and an equal numbcr of cancer controls matched on agc, sex, reliSion and

native language, showed a noo-significantly increascd risk, when adjusted for income

group, level ofeducalion and area ofrcsidence, for current chewing of betel quid with or
wirhout tobacco (relative risk, I .4: 95y. Cl, 0.9G I .91). Th is r,sk d isappearcd when

fuflher ad1ustment was made for smokinS, alcohol drinking and dieLry items (rclative

risk. 0.6: 95% Cl, 0.5-1.4) (Ga'alakshmi & Shanta, 1996).

2.4.2 Lung cancer

A case-aontrol sludy conducled on 16l male lung cancer cases registered at lhc
popLltalion-based Bhopal (lnd'a) Cancer Regislry and 260 p€pulalion controls showed no

,ssociation between ch€wing bctel quid with lobacco and lungcancer (Dikshit & Kanhere,

2000).

e\1



Table 62. Case-{onlrol studics of chewing betel quid trd cancers of iltc stomach, tung aod cervix, Indll
Canc.r No of Hahil R.lalivc isk (9J%Cr) R.f.rcicc ComnEnG

(r9E8-90)

BIopal,

il9EG92)

(1993-99)

(r 998-99)

stoD.ch 2E7 (M) Q. t8.9o4
l0l (F) Q, I I (0.9t-l 8) CqrtrLjhm,lr

BQ, r.J t0.E-2. t) shllla 0995)
BQ+T, I 3 (o 9-t.98)

BQ +T.0.7 (0.4-t 2) Dikhn &
Kanh.n (2000)

l-un8 16r BQ, 2 5olo

BQ, T,3 t.9%
S + T.21.6y.

7'E (M) NS

281 lul
r0l(F)

260 (M)

3{t0 (M}

Q, J)-T/c

8Q.4.6%
BQ + T,4l i%
S + T. 16.5%

NG Q.0 8 (0.6-t.02)

t

o

o
C

=

I-un8

205 (F) BQ,4 9%
BQtT, ll7%

2r3 (F) 8Q,2.8%
Bo + T.4.2%

8Q.2.6(0.?-9.E)
BQ + T,2.r (0.8-5.9)

aljahkhmi
.t al.12001)

(2003c)

;lro",rdc,". 
i"l.*dr M.,ci: F, woE.nie, bctclquid wirh or eirhour robac.or Be, bcr.t quid without rob!c.o; T, roboccoi S,,mokirs onlr; NC, nor

tt I ttr llrttlrttttttl



BETEL.QUID AND ARECA.NUT CHEWING I39

In a case{ontrol study conducled in men in Chcnnai and Trivandrum, India, in

1993-99 comprising 778 lung cancer patients, I ?l I cancer (non-lobacco related) controls

and 1927 healrhy conrrols, no significant associalion was found betwe€n chcwin8 b€tel

quid with or whhout tobacco and risk for lunE cancer, nor was there evidence_ for
increasing trend with prolongcd duration ofchcwing (Gajalakhmi e, a/., 2003).

2.4.3 Cervicalcai.er t t

A case-{ontrol study of 205 cases of invasive cervical cancer and 213 ag€-match€d

hospital controls was conduct€d in Chennai. India, in 1998 99- A twofold non-signifi-
canlly elevaled risk was noted for chewing belel q'lid wilh and without tobacco. A
shristically si8rificant association was seen among those who chewed more than five
quids with or uithoul lobacco p€r day and lhe dose-r€sponse relalionship was also signi-
ficant (p: 0.02). lThe Working Group noted thal the number oI subjects analysed for the

dose-response relalionship was small.l (Table 63) (Rajkumar er al, 2003).

Table 63. DosFrcsponse rclatioDship: cervicsl cancer
sludy itr Chennai

i\vcEec daily mounr CNes CoDtrols Odds 95% Cl

<5
>5

161 t98
16 9
226

t.0
1.4 0.5.-4.I
4.0 1.2 t3l

rrom Rajklmar"r ar (2001)

'Ad.ju$ed for age, uca ofresider.e. .ducalion, occupalion, mdiral
slrlu! .ec ar fire mMiage, .umber of Pr.Snancies and husband\
€rmn@lal afiaiB

2.4.4 l,iver cuncer

(a) Tdiwan, China

An association was seen in one case rcpon (Liu Pr a/., 2000) of a histologically

confirmed hepaloccllular carcinoma in a 54-year-old Taiwanese man who had chewed

betel quid wilhout tobacto for al leasl 32 years- lle also had an oral squamous_cell carci-

noma. He had smoked 1.5 packs of cigare(les daily and consumcd alcohol occasionally

and in moderale amounls: he was nol infccltd by hepatilis viruses. lligh concentrations

ofsafrole (a product of the inflorcscence of l?er ,erls)-like DNA adducts wcre detecled

in oral afld liv.r cells. [The specilicity of the DNA adducts was queslion€d by lhe

Working Group.l

&st
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Io a prodpeclivc study in Taiwan, Chin4 Sun e/ a/. (2003) followed a tolat of t2 008
meo-ag.d 3(H4 yea wilh no hisrory ofhepalo.ellular carcinoma ar basefirr fiorn fqSO
to 2001. At basehne. inlormation on b€lel-quid chewing was available for I I 989 subiecrs.
of $cse, 1463 ( I2.2%) had a hisrory of chewing. Ar""f ,f," I lel .f,.*". "; i; ;;;;:
chew€rE 

.10 
and lO2 cases of hepalocellular carcinomi were ascenri*d, ,;p;;;;, i;give incidence rates of74.E per l0O 0oO persorFyear for chew€rs and r6s.z'f, iOO'rioo

persorF-years for non/chewcrs, and a crude relarive nrk ot 0-? (95% Cl, O.+l.fl. f, .
multiple 

_r€g,ession 
modet with adjushenl for age. siroking, f,.pr,i,i. g;i".;ir."

1ll9:l ll:rie) sran's. and famity hisrory of liver cinhosis andlor trver cancer, rhe
rerarrve nsks lor the combination of hepatitis C vinrs (HCV) infccrion and betel-ouid
chewlng 

_werE 
0.8 (qJyo CI. 0 4 t.6) for cheweB wilhout IICV infeclion, 2.6 (95% CI,

I .l-4.6) for non-chcwers wirh HCV in feclion aJd 6 .E (g5% Ct, 1 .7_2E.2t l;;;;;;
HCV infcction, compared with non-chewers wifiout HCV infection. The """;.;;;;;;synergy facror was 4-2 (95% Ct. 0.6 lO.7). suggesrinE lhal the cflecl otHCt;;;il;;;
me flsk tor hepatocellular carcrnoma may tr mndificd by belel-quid chewing.

.. 
Anoher case-conrrol sludy in Kaohsrun8 in lS9G97 included 26J 

"r.o of t"ou,.,cellular carcinoma (205 men, 58 wofien). malched ** ZCf _ro"f r-*f .""i-iJl
communiry rcsidenrs who received a hcalrh check_up in rhe same hospiral an; il;;;i
semrn aminolrarsferase lcvels and no space_occupying lesion in rhe lir", ff*i ., "i'2001). Chewing belel quid (wilhout robacco) was assiiared *i0 ,1,";.1'f., i"*,_
cellular carcinoma (odd-s ratro, 1.5. 95% CI. t.? 7 0t afrer conrol ing i"; ;;;;;, ;#trlionnxrng, smokrng, BsAg. anri-lt(.V and educarion, using a condrlion;l lopisr;.
regresrion modet. The nsk tor hepaloccllutar carc iro., ;*.."."i *irl, ;n"r.^i"" ar."ri",
"r.1"*.Y1 :1"^y:l8 --d wjrh frequEncy of chewrns (Table 64) The risk inc"reas,ed insuojecs wlln H( v rnle(tron and an intcraclion b€lwcen HCV infc{0on and chewine wasdemonslrakd The risk was atso strongly associared wirh ,t. ,r..-.. .J H:*ei rrl
cnewtng octel qurd ( tablc 65). Both inlcrdclion.. in lcrms ofsynergism index, werc;aler
rhan I, wirh 5.37 for I IItv-areca-nur chcwing and t.o6 for I lCV_areca-nur ch.*#lIlt.
,ndrng suggesls rhat lhc effccr o[ areca-nur chcwrng on hepatmelluta, .urciroria'_ru
confer an rncreased nsk among subiccrs *ho have HCv - giv i,,r.".".1--* "-

(r) Thaiturut

Acas+<onrrolsrudvconducredinlgSr_88rparkine/r/.tgSlrrncludedt0.]case\t7r
men. 12 women) of cholansrocarEinoma admrncd ro rlrce hospitals in NoJE^;;;;;
and 103 hospiral connols marched by ag€.5ex and resrdence. The c.teria fo, d.fi;;,;;;;
cas€s mcruded hrslorogy. rypicar findin8s oo uru{cound e)\arnination or percurancous cho_
Iangiography. Controls wcre sclecred from indivjduals visiring vario* .;;;; ,;;";
hospilal or from a varietv ofnon-malignanr discases considered ro tr unrelaled Io tJ;";
or alcohol consumplion. lnrcrvieNs wcrc conducrd uring u srru"rur"a qu"sil;;;, ;;_ding informalion on famrty hislory, smokrnB. bele I chewing, dietary habrts arld "il;;i ;.
rJrooo spccrmens r!ere c\amrned for ) lllV senrlogl anrrhodics lo (r/,irrrrrc, is vNentni a\daflabxirFalbumin adduels. l}re final condirionat togisric regression ,"a.f i".fra"l 

"ri-
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AETEL.QUID AND ARECA,NUI' C}IEWING

T.bl€ 64. Dose-responsc relrtionship betwe€n
duratioo and frequency ofchewing and risk for
hepalorellular carcinoma iD Taiwan,-China

No. of Odds ralio
ceYonrols (95% CI)

t.0

0.7(0.1 r.9)
6.8 {2A-20.t)
r5. r (4 4-39-r)
< 0 000t

r.4 (0.5-1.6)
5.6 (2.3-r4.2)
6.3(t.7)0.7t
8.8 ( r.9 r1.0)

l4l

(yca',
<20
20-10
>10

Tot l Mrounl consuhcd
(quids x l0o0)

< t00
100-199
2m-299
> 2v)

19U241

El14

21t5
36t)

I I/t0
3tn
l5/3
l4/2

From Tei"t,l (2001)
Cl, confidcnce inlenal

Table 65. lnteractions betrveen berel-quid chcwing and anri-
HCV, rnd betel-quid chewing and IIBsAg, and risk for hepato-
cellular csrcinoma itr Taiwan, China

Bcr.l,quid Anri.ItCV HBsAg No. ofcascY Odds Etio
conrols (95%Cl)

SlncrBy

12v230
7vlI
s',tDt
t4tl

?4 A1

llE/54
l8/r 8
5lt4

1.0

l2.l (6.0 25.5)
52(299.1)
26.6(l.Gr 16.6)

t0
5.5 (3 6 E.6)
2.50.2.5.4)
ll5 ( lt.l 72 7)

From Tea?ral (2001)
 iI-HCV, aDlibodics ro heparnis C vinrs; HB$c& hcpatiris B surfee antigeni Ct.

dJ5
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?,i,r"1.,.*P,:*.:"Numption and beret{uid che$ng wirh o. widour robacco The
ooos m o tor betel{uid chewrng, comparing *tcUy ro less rhan mon$ly us€, w6 6.4(90% cr. t. t-ie.l).

_ A cas$-conlrol study conducted withjn lhe same investigation of livcr canccr inThailand(Parkine/ol,t99t)included65cascs(47men. I8 ivomen) of f,"rr*.fjrUl
carcinoma admrfled to the same th,ee hosprtals i, N"nf,_g*r nr;#a "ffi;;;;m-arched Dy age. se x and r.sidtnce ( sr ivalanak ur er a/ . r 99 I ). Thc cri reria for definirro.of casis included cyrolo-gy. rypicat findings on uttras"rrd..; *i"d:;l;;";;;;;;;:(ontrors were selected from rhe rame rource a5 in parkin e/.rl (lS9-l) and intcrvic;
were conducted simrlarly. Blood spccimcns were examined for HBV and HCV scrotow
anubodres fo (, we?nin and anatoxin- albumin adducE. The final conditional looisiic
regression model rncluded HBsAg status. atcohot consumflion, so;. ;;;,;; 1,"#;;
berel-quid chcwing wirh or wlhoul lobacco. tlc odds ralio for b€tel-qrid 

"#*;;;l;;:paring week ly ro tess rhan monrhty usc. was I L0 (90% Cr. r.u Lii.s]l-.;; ) 
'' '"' '

3, Studies ofCancer itr ExperimeDtal Animals

3.I Oreladmitrisrration

3,1.1 MoL\e

Croups of I5 2l malc Swiss mice, E_l0 weeks ofage, wcre adminiskred by eavaqe0 I mL of aqueous exrracts of arcca nur (conkining I img arecoline au i;;;;li
phenol) or bcrel lcaf or a polyphenol fraclion of arecl nr:t qc"onrarning I t;; *;i:;;;)
on 5 days a ueek for tife. A Broup ot j0 male CI7 mjce received 0]t rnL.'ran ""*.*extracl of areca nul by Bavage. Croup\ uf 20 male Swiss and 20 male C tt.;,il;;
untreated conrrols. of rhc animals lrcaled with aqueous areca_nul **"i, ijnl's*ii.
mice developfd rumours (five hepalocellular carcinomas, t*o haemangioma".il"l;;,
twoadenocarcinomas ol-rhe lun8. one aden(rcarcinoma and one squam"ou.-";i;;:l;;;"
of the stomach, and one |eukacmia) and 8/10 Ct7 mice devcloped ,r;.;; G;;;
squamous-cell carcinomas and lwo adenocarcinomas ofthe stomach, rwo l"rkr".i;;;;
one adenocarcrnoma of lhe lung) ln swiss mjce fed lhe areca-nut p"lroh;;;i;;;;
rwo devclopcd nrmours of rhc satr\aD gland and onc a haemangiomi ii ,i" f,r.,. f.i.i
rumour was observed in eilher ofthe conrrot groups or in rhe micJfed aqu"ou, b.r"i_l.uf
exract.(Bhide er a/., t979). [TIe Working Group noled fie absenc€ of ;*l; il ;;
indicalion ofduralion ofthe experiment for the lrealed and controt mice.]

A group of l4 male and tg rcmate (.t 7 mice, lO I2 rveeks ofage,was feda dielcon_
raiDina l0% (w/w) arcca nul coared wirh saccharin lconcenrr",i.r-"",,p.Un"aifi,, iO
weeks, and rhe animals were folowed lbr life. Anolhcr Sroup of I2 malcs*O Zji.rrf..
s€rv€d as unreated conlrols. In thc group fed areca nur. rwo malcs devcl.p.d ;q""r.;;:
cell carcinomas of rhe foresromach and three ,-emales developed ulerin; ,ri;;;;;

es1



t,t ) Con..r.lt6,tb t9 l2$5\
o 2005 wilcy-Liss,lrc.

Tobacco.specific nitrosamines in smokeless tobacco products marketed in India
Irina Sl.p.novr, St.plt.n S, H.chrr', Srevidy. RrD.lrirhn.o' .trd Pnrsh C. Cupi.!
tTtu CdM., C.nto. UnivcBit, oJ Min".toto. Min .opoh. MN. UsA
tTata M?@.ial C.ntr.. Mu^bai. lndia
'Tob tanitut. of FmdaM,tol R.kotth. M"nbai, tndia

P dN L'".r/4 j'

Marerirl .!d m€thods

Tobacco s,npl.t
lndi{ smol.l.ss lobeo prodEis w.E prrcha*d from rda'i

s'oEs in Gujd.l. Kdaraf,. md Mumb2i, lndia in odob.r-
Nordbd 2@3. Th. &t. .nd pi& ofpurch.* od barcn numb.!
of @h purche wa rddtd. Thc 32 bnods colEGd fd an.ly.
rn rcpr.s prcducc (mhd y n$d in lidir- MGt of rh.m (22
b.mds). such a zdda, gutla, lhaini ald mishri. aE ch.vins
tobacco products lhal hav. b€.oft .spdiatly popular among
renaActs and yount .dulrs i, mmy Mi.soflndia- Orh.r tobacco-
@nBinir8 prDdrcB *.8 (fu, snuff, . r@thp6E, ed moisr
SEdiih snuff rhrt is b.ina mart.rcd i, lndi. trndcr rh. brand
nmc Clicl. ThE bods or r6rh powdci EE ol unloo*o
robacco 6r.n( bur $spercd ro cotrin bbEo d rhe b6srs ot
prcyi@s d.ly*s csicd dr in Ind,!. Fivc lEpul b.ods of
chcwins mirluB lhr do Dor cmBin lobeco (suDdi) *€rc also
irclud.d. Univc6ny or Kcnrocly moisr smot.l.s r.*uch
bba.co lS3 wa an.ly&d for comprisoo. Fq 24 hr b.forc ealy.
sis, thc bbacco w6 coDdnioftd 

'n 
a chmber at !Elarive humid.

iry of60%.

Tobe.esFcific niuosies wcE a.lyzd by gas .hrma
logEphy wirh nn,t)seift sle$v. d.r..rid (@-TEA) usinS a
nod.l 5890 g6 chmarogEph (H.wl.ll PEct d, Pato Atb. CA)
interfaced with a modcl 610 Th.mal EneB, Analyzer (Orion
Rc*mh, Bcvcrly, MA). Thc GC was cquipFd wirh a DB-t3ot
capillary column (30 m x 0.12 mn x 0.25 Fm) [6% (cysopro.
pylphcnyl)mcrhylpolysilord.; i&W S.ic ific, Fol$m, CAI and
a 2 n r 0.51 om deriv.ted fu$d lilic. pcolumr. TlE 0o$
6t Bd ?.6 mumin Hq splnLss injerid pon lcmFdu. wa:
225'C. Tlc fouowing ov.n rcmF6lurc prc8hh e6 u*d: 8O"C
tor 2 min, lh.n l2'C /mir io !5O"C, UEo 7 nin .t l5O"C. rh.a
l2'clmin ro 2oO"C, rh.n l0oin ar 200"C.

Gc-mss sF.uomcny (MS) $rer.d-ion monibnna .n.tysis
lbi nicoriDc was caricd our with a modcl6E9O GC cquipped wtlh
an aubsampl., and inrerfaed enh a model 5973 mas{et.crilc
det cro, (Agilcnr Tcchmlosies. Pato Allo, CA). The GC wa\
cquipFd wnh . DB-5MS tusa, silicr capill.ry column (15 m r
0 25 mn . 0 25 ,rm) Tlle rplrll$\ h).crro Pon remF,alu'r !r\
.?50 4. rhcolen r.mpenru'( wa 70"C tor 0.5 m'n. rhen 

'frrea\.uro ISDC d lo'C/mo. rhe. h4E fd I min, rtE. 5o"C/'nrn

nrr..r/r,r C5 NNX, r {mrl-yln rNmlnu) I rl.pynJ}l, I p.nrx
none. CC.TIA. ed chmrogaph) s'ln nruoemft *tau\e iltr.uld
r M.NNN < n,.rhll.,\r.n r(MomtronE. Vs.ma! \Fnnm.r). rAB
M.. riwharft, NAT. M flu{rsMubrk. NNX. a rm.rhyin,ud.-
n'no). i {l.ptridy,). ltoffi : NNN, M,.nrmiuift

Cnnr \Fry, U.S. N.rim.l C d l.iir[.i cnnr numls C,\
3ll0l: C!tur sFnbr Aftnco ('rmc, S6rry, Crei Dnnber: RP.{XJ
l13, Glrnr \FJnq Oflic! or lnc w.,rd Hcrlrh Or8,tubr,on R.pr.{n'..
rv.blndi N D.lhi Ch n

'CoJr.spond.n.. b: Un,r6iry ol Minn.sora Co(.r CeoEr, Mayu
M,il Codc 3(16. 420 D.lrw. sr SE. Mrnn.rnolir, MN 5i455. USI
Frr.t 6lt626irlt Lm l h..h(xD@umn.du

R.rei!..1? AuSu{ 2lxx. a.ceF.d!h., Ev'ron l2 Nov.nh.r 2l)o,l
I]()l l0 rur2r]( lr)9{,6
l'Jbl6ldi $[E 3 Mrch 2(Ut tr $rty t .rslErc (wr nrcr*-rrk

SDokeles lob.c.o products rr.. ttrown..ue ofodl..nc.r in
Indi. Cr.cinoeeni( lobsccsp.cin. dlr6aniDs in tn* prod.
u.ts .r. b.li.v.d lo h. .t |..sl p.ni.ll, msponsibL ror t. .r
indu.tio.. bll lhn. h.v. b... no rcnt, .Elys of Ih.ir
,menG- W. qu.nri6.d l.v.ls ol4 tob.cap.d6. dtrNni6.
l/ nnr@@rd&rin. (NNN), nf nnr6@orrbi.. (NAT), 

^/.tritrl)wDbasin. fi AA) rDd alE.rhylnil16mitroll{! prridrl)-
t-buLmn. (NNX), in l2 prod!.t5 -.tl.l.d or.nllJ in lndia.
Ii!.is ol nir..l., nnrir. .nd ,iotin. *.r. ,Lso d.r.min.d. Th.
hiehen bv.ls of lobr.cEsp..if. nilr@Din6 scr. lound in .er-
taitr brands ol lh.ini, arda ud o(h.r smoL.l* tob.cm pro<l
ud\. Conc.nrrrlioB ol NNN d NNK in lnN product\ r.ng.d
r,om I.7lL76.9 d0.(ts 24.4 Iple, rdD.(l n.rr. kveh ol lob!.e
sp.(in nirrdmin6 itr autl, '.r. B.n.r,llJ emdhar lor.r
rtin in rh6. prodrct! bul still o6id.r.bly h,ah.. lh.n nilG-
amirc l.rls i. food. Tobr.e5r..i6. nkr@Din6 *.r. rftl,
d.r..r.d i. $prri. shich dG .ot onr.itr Iob.@, or in r@rh
po*d.r! Ih. rd[r ol ou srud, d.no.srr.r. rhrr .rp6rr. to
subsl,ntial.me.ts of ar.iroa.ri. lob.rcsFci6( nilr*ni.6
throush ue ol5tulcl6 lobiao ,rod!.tt r.m.ins. m.jo. prob-

E 2N5 Wil.t.Lns.ln

K.t words: rob.eo sF.ific nircamrrcs: lndim tobacco: qal
.aE f, gndG: ['.i.ii z.nj{ nishri

oEl canccr is onc of ln. mo( coomoo canccE in lndra wiul
mrcs amons rhc hishc$ in thc world I ln many rgions oa lidia.
oral canccr incidcncc 6res exceed 6 IEr l00,0OO males and in
somc pan\ rh.y m as high as I08 po lm,mo. Smotclcss
robac.o prdjucrs (prcducts in which thcrc is @ cmbunion or
pyrolysn ar rtr ume of u$) ccou ro ovs ore-Dird of au
robacco con{uncd i, IMra. Th.E de approrimatly lm hill,on
u*6 ofs,n6t.l.s! rob,ao producis in lfrria ed P,lisb Trad!
rio.al fofln\ oI smorclc$ tobeco inclldc bct l quid com.'ning
robacco. ruha.L,' $rrh lrm. md robr( eo iturh ,{*dcr hur Lh.( @
al{ nrw pru.lL.r\ s h 

'ncM.rrB 
popul{nr! chewrnS nf b.r(l

qdr'j conrdrnrn! robJcro r\ a rell+\6blhhcJ uur oI ur!l c$c,
rn Ind'd / ' atrl l(uropldl'3 sd .ubrnu(ou. hbroi'. I't.ly p..
cuMr lcsions ro onl cancer, ft als slron8ly linled lo smokclcss
robacco ue. ln ltul,a and othcr p.ns o, southcm Asia. smolcl.ss
robdco usc i\ a m.jor publ;. hcalrh pn)hlcn.

TDbaccGsp.ciric n,rrceDircs d. rhc nDi p'cv'l.nr srro.e
cdroogcns 'n sdok.lcss tob&.o prcdu.rs and dc *rd.ly
trl'.ved lo plrt r siEnrhLanl rol€ a <ru{\ of u'al (cnccr in p.o.
rlc who ui rh..'produ,rs'" th.sc.rcrnofcns u. tomcd
from rob.cco allaloids dunns rhc .u'nrs a.d prccssns oi
iobacco. Vrsr amounls of data .onvrncirgly dcmonsulrc lh.ii
prcence in vuiou\ foms of smotclcss lobacco. bul prdjucs
zv,ii,blc in lndra hav. bc.n crmined nt onlv scarlccd rruJic\
od rhcE hav.. bccn ro repons $ncc 1989 o '' '' In "i." of rh{
v iert ot nr* \holclcss lobrco prDdu.rs nor availabl. r! lndra
aod dre vid.iprcrd ur ol lhe* p,odu.h, tr it niponanl roobrarn
curcnr data on lcvcls ofrob4.csp..ni. nilrosmines. Such data
m crnrcal 

'n 
lpnoch.s ro rhe control rnd reSuldion ol strrokc

lcss lob.cco pnxtucrs in l.dia, .nd ulrinr.rcly ro ptevenrnln ol
oral.an.c, 'l hdrclus. Nu malyz.! d lnricq oi ptodu.s [, l .

niruonor r(.r'nc (NN\). 4IrkIh!l rr,o\r r"t) I 1l f)ntlrlr
l-burrnonc iN\}(,. \1!'trLr$mrbrnh( LNABrand]\ n ro'oJnl

e uicc

-?s<



ro 3m!C, and rclurEd lo inidd c6<ririonr. TIE noe hrc *as

. Nnix. rnd dEit. (n!.trt w@.t t.Din d by io ctlwog,r.
pny u3in8 , Dinr lcs-2m b oll@rrosnih

'l.tlIDtnn'l'in,,D:.

R.r.rM Nt$I. NNX, NAB, 5 mdhlt-M nrft6onmrco.tft tr-M.NNN). a.d 5-(mdhylnik@rm)-t-B Dwidv||. t.Eh.ra,R (C5 NNX) ret rynfidized r\ pl.v,dity iElb.d.l. N
NAr v.s po,ch.kd f,m Tdolo Reeh Ch;rEd. tm fi.r.,ro. Onrfo. CdEda) lcDrlNi(qr sa ourur! tm_si;,
Ch.mical Co. (Sr.,ais. MO).

/..Iob&.9-_sp6i6( nirofujEs ar,tyss ss .ei.d @l b, rsliShiodi6.d,d ot r mrhod da.rib.d F!i@tty by Sr.p.;!.r a/'" F vc-hundr.d milt,s:u of humdiv<ddtuoned rorE.lrd t0 nL or orn'..plBpharc hfrc, (iH 4.r, (nrainint
eqbrc.*id wfr r&cd ro ! JO n[ N!tg.n. ar,tuSc ru*(Nrlgc Nom ltrlcrurion l, RcrEso, r.)1 TwchundEd nN
amr_or5 M.NNN (hEh.t iurdrrd fo NNN, NAT, .nd NABIad C5.NNX (inl.trEt rrtdrd fd NNK) *cE .dd.d. Ti. sm.pl6 (E homScrrEd fd 30 min sLh. potyrrm tr1s lDbSc..id (Bnnlitu |rsftftnrs, W.{bu,y. Ni) .d sior.d idI hr. Ti. btrfis .f.ds rft *puor.a llm lh. Fni(t6 ot
rotAco by hiBh sFd ccnEtusaun 5.m)8. ro nm) Tlr
.r h(b w.rc frtrcrld 

'trlo 
50 mL ds w.* roi c.nrr u8e rub.\

lximblc. vin.ted, NJ). rrld rlE pH w.\ adJu{:d ro 7 bi .dd,n8
rm FL ot t0 N NaOH. E{h s;pk *.iaDDtia, 1o a 20 mi
ch.mEld c.,rds. (vrim. Hr,hq C ,. CA),.tur.d *,lh I .
m mL CH?CI:. ,nd fi. .t@rs Ift o;b,Ed rid @r.u6r.d
ro dry*ss *ror . mod.l svT2mH Spccdv- (rrenhro
(Ttmo Savd', Fm'ngdJ.. NY) Rc$d;.\ w* distvcd rn
O.5 mL of CH,O: md ,unlB pn6.d by etd.phu .xtutron
u\int Scr.PaI PIB $lic! crnDdgslwat;6 ('oqr., Mittord, MA).
rft{qu,lbBrcd w'th CH?CI: Tlr crmdlc\ "]c. "n 

rre,t *rt
5 mL CH,CI ./.rhyt adar.: 5O/5O, ,nd rrE rob&.crF(ifrc nrrs.m'Es *.,e .lur.d sirh l0 mL ot.6yt e.Dl. TlE.6rl rcbr.
clurnrs lm (oafuFdcd lo drra (SF.dv,(,. Ttr dry r{ducr*.8 lmrt iEd mto Cic-mrcrc vial\ e h 1 . 50 uL mrh-6r
dri.d, dd rcdrsltetl 

'n 
lqj rL ol elmrhk.'Illr m,.mt .^

of rh. lrcrE cd smplc ecrc injelcd inro cC TEA
Nicorinc analFi was cdi.d @r u dcsibed paviosly.ro

Fltry nill,erans of humidnr{ddnioncd ror,aao dd 20 ha ot
mclhlDl cmbining 50 ma of KOH xe .ddcd ro lO mL NalE ncqlntu8. !ub.\ Tlr s4pl6 wE h@o8cnu.d {Potrron,_ead
th.D sica'ud to, I tu. Tt hdhanot.{B(6 w.(. *pa;dcd nom
rhc rob@o by hith sped c.nrifusalon. Mc$;ol crra.rs
(2m FL) w.re m.sfcrEd inro a sil&izd 4 nL viat and 20 !L or
IcDrnicoinc inrem.l sraDd&d eas addcd Thc sples wcr.
lrest r.d ro (r,nim ins.n viats and salyr.d b,Ci(]IMS-StM

Ftr nilr.tc dd nrhk ealy$! tm mB o, humd yrmd r{nd
rob{co and l0 mL of E.8.nr Bra& w,r.r rM,lL.e, Mr rFtr(
Corp., *.r added ro a 50 mL glN y,.E (,p rnhtug. iub<
(Xinblc) prc wah.d *rlh ward Iw rdcr Er;rNe (mlrots aJ
rhc conrrul elurions @rcininS l,oq.dcctrs.r'otu ot nir,tc
and niritc v.E imlu(hd 

'n 
rh. rdplc q toba(co *,\ homo.

8cni2.d (Pol)eou, a4d dE tub.r *.E sor(arcd tor l0 m,n Th(
susp.nsons w.rc endfuacd &d llE .qucous k'b.ao.xrBo wa\
appli.d ru. C.l8 SPI Larbd8.lwarr^ ('orp. Mrt,ord, MA)(d
dnioocd w h 2 mL ol m.lhaml.Ir nN s mL otrtumr *a! d,\.
6d.d- The Erl 2 oL of .lu{l w6 cottelcd ir. pEw6hcd
plasric rrlE d noEd ar 20'C unrit ary's. Th. s";ples we!(
dilutcd l0.told b.aoE an.lysis by io. chromarorr.phy. C;ndnion\
w€rc as lollow\: rn ASl4 lnioo exchoSc coturnn and Surd.ot
umn {.i,.clJr..r * n rdh,r c/ttrdrbonr..u..,.,, J <(lmL,J,r,ot.
lop and r uu! nr. ol LO mLJrnrn nc".r.ari.e, "qe ..n,crr
our ar rhc Univerny of MnEsou CtrehcmrcJt  Drttnr F-a.ittr)

. 
FEBL I rypiel clf@rogtm o6r.j,Ed upoo C,C-TEA etFBo, r(B.o )pc'n n'rltlsiEs D r s,Er.is b6..co pGiE,

_ kaen c(ftl.o6 w.r&t6nin d usu8 S,smt ph 2OOL v
7 l0l TSPSS,lB. Ch'c!eo, tL, ' -

A rypr.l C,C-TEA re ot lob..@srernc
or- .t rh. \mot.ts b6.co Foduct, a.t)...d tEE i3 prrntcd

lrv€ls ot lobao3pcclnc n,r{xsrB, ninar., nnnrc and nr.dDe n-rhc prod(ls e rmmuz.d i, Trbt. I Elch v.tu. r rhc
rnedn of 2 rl}rs tor tobe(o tpcrrfic n,trMiEs: th. rr\uh\
agreo on avc68r eru'n <toq R@vffi ot rm.mat standards
ne68ed-.23%. Fd ud. ard.iElk, ah vrtE Epesnr\ ln.
mc6n ol <tuplrn. old.i6( orlh. !.fr smptc, wrrhjk .vemgedrll.rrc bercn fi.2 vatrrb.,,g ?J% Fq n,.d,F,. (,neic
\Mpr. or e.Lh brand was prcp&d,.Dd.&h valE 

^ 
rh. rc\uliu,

On rhe bntD o, fi. roba.@sF.,fi. n,ulx@,E matye\, rhe
I,oddr( can b..tivid.d hro I trup.. Thc tAr tr ,r.nicls w h
hrph lrt.lr rR.Ja dxt Htu clrh.p ahr-,. sh_h ;u,b _d (jui
(nhrp bna(o) lr ork prcdu.ls. t.v.hof NNN and NNX $er(Jxe r 770 tSD) rdg, me. - t9.2 ?6.9 rplr axt E99 Ill.0 p&/8, ret. - 234-2A 4 rgl.. rspcri,ely" f})c *cqra
truut-comm(s produ(h wirh mcdrum ro tow lcvch ot tobcc(o.

NNN,nd NNX rn rh.r p,ducl\ 3mounrcJ
n,-/ 14 : / bJ tst ) rre. rdts o.OJ_a :16 !&rr r, 20, anttr,.r 0h6/E/8, Bnpeoot too lprf r" iOr rc.pcrr^"ry
rr, rh. rhud Fop I'm'h po*d.,s.n<t tup ,r, robaL(o.\p..,nc
"dros.m'nc! 

*cE B,.l! d€reci.d.
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The hrBncsr lev.ls or NNN od NNK. ?69 Frt ed 28.a,rre.
rcspecriv.ly, w.r obs.p.d in R.r! Ihajni. Th. sond highcst
NNN hv.l. 394 !s/G. wa\ ob$p.d io Hars Chh.p kllini
AmonB rhc Frdlu(ts in *hrh rob{(csp.c,6c niro$minct *cr
.ommonly d.r@red, rtE l(Mi l.v.h wcE ob$tu.d trgu.nny in
different gork. b@dr.

Nirne varicd rbm nonn.Edablc (<0.02 !&/g w.r vcishr
robrco) to 1.020 !B/t ad l.alo !9/s ir Raja tlaini md lr;s
Chh,p lhi'ni, EsP€.hv.l) Th. .v.68. l.rcl ot nrrEtc *6
7201 870 (SD) rg/e. n.B. - 7 5 2950,r&/8 (. . l2). LveL or
tolaltobacco spc.i6c nirosrmincs dd nor comlar. *irh nicorm.
o, nirare. i\ corclarion w.5 ob*ocd b.rwecn ioral bbacco spc.
.ili.,ir.osmin s.ndnnnrc(r - 078.!< 0mot).

\\. !nJl,-/ed 12 In.l'!n k)h.c. tnxtucG. rnctudrn! srnDtct.\\
rubr,o proru.rr. robarru.rEe chc;'np produd\. c,:.my \nuri.

robeco lo{hp k-and r6th powdcr. The\. froJkh wcr( pur.
chas.d in 200t il tnd.r md e u*a comnronil ,D dlJkrcnr du\otLhc.6unh

Our !tud, \how\ rhar Lh. t.v.tsofrob{(o ip< rn. nruo{mrm\
D rk* producls vrr) *idety Ditf.rcnl brads or,h
", 

p,"d,J',,,"uy.;;*;;'r"Ji:l]Jiiil:,il 
"",*1 

lil":.,,'J:
in robacco pc6jn8 dd i\ rn jsree

menr *rln rtE 8.k,at pnft'ph rhat y(td, ot robalG\Fc,hc

$e mmJlar ing of smotrl.5s robaccos :r' :, Ttre trrgnc.r
h!cl'olroba(cu sFonc uosms wer oh$ed n 2 dr .rnr
oraDo\ o' lh. emc tancr). ti,inr. Kha,nr i\ J Inr{uF ot r6bd.. o,lime.rd m.nLlnl d mdrc rprcc\ Th€ mft.,c o, rohJ(uo trcc\\-nE rhd I'l(tv fJrr^ rhe rcdu!rtr,n o, n rJk ru n,ll e Jn.] !i roq'rIf rl( . tau J h( r..|on.rhls [o, rr( L fh r,h!c.,, .l*-\,h.

abl. b.cdu\c rho t c!. nr nrrritr rn lhN : hrJnJ. Jrc rhc t.Ehc.r

36.2
i^tt ,lr, n(' Srnm *cr *crEhr ND, nor d?ra red: d.r(Ion Lmjr tO fmUE rob,c!o, NA nor MatyTed rMc o, duptr(urc and)€\ ot prodLr!fi.n,uncprllee'McJnolduphcar.'nr<r,onrorJug,c,rmpli,rD:Ahddcm,mron



i, er nudy m.,, .rBu.btr, rhonS *E hiBh.{ r.pod.d ,n rmolc
rar robko prcducl! . ft lholtd b. mnir(md riar rha,n, N u3o..lly plaed in rlE m@rh dd rcpl m. Ar crlnGdrE,ty h,8h
2,@nr ot nihr. w'tt rh.n be Erc.!.d ,nro sriva ed lwatiou;
A! . rcsuh. .dd 

'oEt 
rmenB ot tv-nrtr@ .npo.rndt coutrt bctoirEd.ndoS.,udy

AdtF tob...o prodkt sifi Et.lr.ty h,SLob&cqE,6.
trtu()r4im l.EIs n ad., wh'ch 6 usudly ctEp.d d r.F ,n tn.
m@th To p'odF zard!, 

'ob&@ 
t..I ts bortcd in $a!.r ;irh hh.rd sp'c6 unlil.v,pon[on. Th.6durl pdict.s m rh.n dn.d

..d .otor.d wilh t.t bbt. dyo ro, bd;r of rhn Frdud tc4lm, Mol.h.r'd Sup.r. S.aId 999, A.b. t2O) @b,n d aE
18. of 6.85 + , 55 (SD) pg,/g NNN. Th. 6[ih b6nd (Shjn !J n
E_lanv.ly high in l.Il{N conr.d { r9c rAlg),.vcn rh@gh rh.lrv.tr
or ortir. ard nr@xr a'c tim'l ro rtr orh., ad! bred!.

Irr "dtEr to6a@ Fod(rs Oabt. D lh r &d tor chew.nt mr, b.JdlaEd d mptr*cd. rr is mr.r.{ing !o nde lh,r
Lh. b6nd G4 Chh.p, wh'.h ii mrd. frcm unrtue-ed robKo,
@r.inr rh. hiShd 106&0 \F,fic nnr6;rE le.h ol lhisgtup. (]dly, fd6 dlH lhm F(.js,ns (& nf,EEc n,rr6
miE ldcls in UEe poducrs.

Mrslri is a [Dw&Ed f(m ol lob,@ rh.t i3 uEd Flmuity fo,(l@'na rerh. !r s prpar.d by betioe rob*ro m. hd m.tit
pld. udil n b..o6 un',omty bt*l Th. bred Shahrn mlshi*a tdnd to @r.in 4.2 I !g/E NNN TDd O E7 r&/s NNX. A\ s$\d. orthe orln p'lduct\ (udrcd h.r, niuosminc upht. frm
mirtui may 'rr,!& eh.o r us.d h2b'rulr, (i.. b;rnt pla..d
ard El2'n d in.rE neth.v.rat hrcr r d!y)

Curra usually c@rains posdercd rob&co, bcl.I nul, .arehu,
limc and navo6. Ir has b..n cdMcrciariad sine t9?5, havioS
niginally ben .v.ilablc oqm mrr.d ton pd.vcndo6. Th;r of lhcs produds s srh8ly M'.rcd * h sal calEr r l
Th. lcvck of totEeGrpd'fc n't,Mmin6 rn surta rcrc los.r
the lhor in FDy ot0k orh.r produch eram'Ed he,.. bu kc
\rill msi.lcdbl, hiSho rha niu()flrr l.r.h r^ f6l lnd odE,
cmhm produd! wh'ch N ryp,(rtty in rlE tow ppb tut. |)i
suIM. wh'!h ,s s'mild ro pulra hd dc\ no' con6;; robdcro. dd
nor have derccrahle levch ofrobar(o sFcrhc n roffinc\

fiXO6^MINFJ IX INDT\N TOB^CIO

" 
Tob.(o n d mmmmd s e BB,ldrcnr ol r.d tturh posdh5Mr mtuN or n(drm .M ke DNnrs ot rob.ucsF.,6(

niE.xoies y@ obsD.d 'n Es Fodnn!, how.r.r. ;1,n8.ocmr rbai 
'h(n 

sf.rr. C6l<|.nbt. Lv.t, ot rob&tu_rp<'hl nnrcsmifts !d Dmrft *.E toud rn D.nrob*, ,robac@ .'nin8 torhpalt.. tr ir Etrr*,bt. lhr . ptodud coi.
rr'nh8 rldiv.lr h'th t.v.hof .eie8mi ard a.d;(tN. ag.nt
R m.rt.rcd fd $c PurE oI &Dut hysrE

Th.lcv.k ol tobrc(o-ttc'6c nitleDim rn I ot rhe pnducK
.n.rlz.d (R.j..\rEm'. Hd chhrp r.bin,. cai chhap rob.c.o)& coB&nbty hiStH fi.n rh& fend ,o md sDot -rs roo..co F.duc mrnd.d in EurcF.dd Nonh Arurjca,

or rhe* compound\ e usurtry.lt IgB-"." 'kvcl\ of rh.* (e'me.nr rn K.nrucky rct i.e sml.l.s roh..co tsl & <E r&/s CT.bl. t, Ouilqtrsrru! ro .mphr'u 
. 
rh. po{d,.1 hadr ot lh.r producr

mar*cr.d in an eaof hilh mt (ft.r,md.ne
. .To 

or rrcwhd8., rrh h.,c b*r.o hbh,rEd ,.ponr 6roD.(cG\F.rhc n- ,l,1oimt in tndir rmot.tcs b6.eo !trodu.t\ m r,r pal li ).6. Btullthun.r d/,, Epofl.d hv;l\ ofrokG\p.('||c nroem'nd in ob.eo usd rn b.rcl auid. Th.@unrs w.r. nmilI ro rhe Epofl.d trE,nAull, N.ir.r,r'i
ldrx, hilh I.v.ho, bt..Grp.(i6c njE6D,;,n tnd,rn(h.w.
in8 roboeo r.<, c,6, $url Tnct.r &d hosmam 16.,'
tcFned l.t.ls of tob.@ sF.i6c DirFeniB in a(ta bbaeo
sim,ila ro rhoc fdnd h.c and.teobBcd Elal,v.ty high t.v.hn rr*.n r.rrcu tr cG lha lint h.r charg.j in 

-,t p*it) y.6 r'th r6F.t b ldck of !h.* r&rno8.n\ rn iobjc(o
produl3 ma eLel in.tndia. Lgh .,po{r ro tob.eo spc(i6c
nrr(rsmrmr 

'n 
wotd.s toberc trodrtt ( Irt.ty a roJor fe.

ro, n rh. cnr'nu'ns.pkt mic ot frt cr*c, n tndi.. tm;cd,.k
public h.alln mq$rs e urg.ntt, n .&d b d.ft& mot idiryad mdrrln, eirt.d eirh dE us of $e Flducls.
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Global surveillance of oral tobacco products; total
nicotine, unionised nicotine and tobacco-specific
/V-nitrosamines

Stephen B Stanfill.r Gregory N Connolly.? Liqin Zhang.l lily T Jia.3

Jack E Henningfield.a Patricia Bichter.s Tameka S Lawler.t
Olalekan A Ayo-Yusuf.6 oavid L Ashley,r Clifford H Watsont

ABST}ACT
obiccliye oral tobacco products contarn nimrine and
ca,cnogenic robacco,spec rc /V.nitrosamines {TSNAS)
lhar can be absorbed th.oulh th€ oral rEcosa Th€ alm

ol rhis srLdy was lo determine rypicll pH .aoges and
concentat:ms ol tolal nicotirE, uoronised nroto€ khe
mos rerdly abso.bed lom) and ftve TSI\AS in sel€cted
oral robacco p.oducis di$nhx€d globa[y.

Melhods A l0ld ol 53 6al tobec! prcdlf,ts fro.n 5
Wond Health orgdtsado fwrlo) resDff $se analysed
,or loral nLoline and TSMS, incluiirg 4 lmlhyl
nitosmino) 1 13 pryndyj).1-buland lNNl\t). uslng gas

ch.oraiogBdry or [qud clomatogBptry vnh rnass
spectcnEtradele.iion thioised nicothecofrelnratrms
were crtih&d using plEdlf1 pH ad rotd ricotrle
corEmlrdtirE touier rdr(rm irnrared spectos.opy
w"s us€d ioltt ratgdE d dFastEaef,lE r.dds
Bcautt Totd naotine conient vaied hom 0 16 to
34 1 mg/q p.oluq wnereas. he calculated unio.ised
n,cornera.gedkorn0.05 ro3l 0 trB/gproducta 620jold
l?oqe ol wriation. Producls rdnqed lrom pH 5 ? to I0 l.
wh ch i,anslates ro 0 2% to gS I % ol n coline be ng in $c
un on6€d lorm Some p(oducls have ve,.y hrlh pH and
€orespondmgly high unionised nrotine leg. gul powder.

chmro. loombakl and./or hqh TSNA les. tosnbak. iarda
Iha,n,l concmmrioos Tle conce.rhtbns ot TSNAS

sFnned fie orrhrs ol magn ude wiih cometualions ol
4 lmerhr,ln,l,osam,no) l13.lyridrl I butanorE INNKI
raoging trom 1 5 lo 516 000 ng/g produ.t.

Conclusions Ihese dala have imponanl imdicalions lor
.sk assessme because they show th€l very dflerenl
erposure risk may b€ posed th.ough th€ ure oi ihese
chemca ly drverse oral robacco godL,cis Be.3use ol lhe
wide ch€mical variaim. oral robacco p.oducts should
nor be calegm,sed rogerher when consrdering the publc
heahh imdcarons ol lher us€

;J-<

p.oducrs. I. addlilon to trs add!.rrv€ness, oral
robaeo may conrdbut. to d,.ber6, hrSh bt@d
pr6sur., .ardiovaeular di*as., oral disea*, and
canc.s of th. oral cavity and paicrcas: I Oral
tob&.o ue is .lo arsiar.d with icrased rist ol
d.ath trom m)rylrdial infarctionasd incr.as.d osi(
of pr.darur€ burh aod p!..dlampsia.r '

O.al tohrco p.oducts ,an8. frcm simpj. .u!.d
roba<o to dabo'ar. p,odu.rr (onrdrtunr ma^y
non-tobac.o inSred,.nrs; rh€s. prodrcrs .aD be
handmade or .omm. DIy nad. by u*n8 nmpre
or v.ry.omplex mrnuld(tunn8 prca*".' ' '
som. oral tobacco p'odu.rs comain sign!ficant
aoounts or plant mar.da, (bet.l leaf, arcca iur
catechu, .tc)j mo.@.r, addrrivc su.h as ve.(
.n.6, fl.@ur a86ts and sp(6 ($ffron. .ar.ianoh,
caphoqlncJypt6..tc.I ic .omnord_rrdd
Alk lirr modi6.G, iEludm8 c.narn inorgaDi. saft,,
3lak.d lim. aDd ash6 pmdur.d by burtunR ccrrarn
w@d (c& wils, Mam6n) or tunsi,r s 6 ac atso
add.d to $me oral robacco producrs UnprGessed
toe.co is mildly acidic (approx pH 5 65)l
how.ve', additDn oi alt Lne mod,fiers b@sts
prcduci pH convenh8a Sreater ftacrion oir,corhc
ro more .apdly absotb.d uoorued nitorine.r 5 

^
wlu.h .onr',bu!.s ro {ast.r spLt6 h bt@d n(orn.
(on.enr,ar,onr',nd ould rrsuk in 5uch p,otu,!s
bcrnq more addrctrve'-'

R.Aonal diffecDc.s aod lcal p@feren.es
.ontribure ro rhe dp.rsrryof oral toba..o prcducts
,n physicalappearance,consnrueorsand.hemisrry
wrrh some producls.ontarrung robacco qth Irrric
or no rlkalir mod,[.r, some au8mem6_i w)th
suL6(antal amums of vanous alkalne modifier.r 5 a

lnd so6e hix.d with slak.d Lme (as rhe alkal,ne
modi6e4 and a,(a our Som. Blobal orat lotscco
produ.ls have utuque <haia.t.nstics_ su.h as
cxrGm.ly hi8h pH, n,.otin.-.tr ch.d n>bac.o (et
Nt.otiara rusne L), non.tobacco plant inaredEnrs
(.& car.chu, b.iel leat, sp,ces, et.) and alkahn.
modi6.rs (pla.r/fuo8i ashes; rlaled hhe. eic ) nor
assd,dred qrh W.eern.nyle produ(is 0.. snu!
\nul{, Lh hA robd.... I 'o r'aoreover. ore . rat
tobacco produ.ls, pa(,.ularly tho* iroh Sourh
As,r (e& bfle: qurd, gurkha, mawa), atso .o.rz'n
.ppreoable amou.rr ol are.a nut, seeCs of rir
^J{a palm (;/,,: ...t,;,r L )' 5 wh,. h lk. e.:
da$ih€.j as a. lniernaronal AAency ior R6ea,.h
,n.-n, r .l,{R' . F,. ur' iar(,noaen. 

",r hoJ"i,i-
n r'.!l ra,cjnosrn'. con.,,,denr G) ha( nor \ - h.,.
denuneito

t-,* 
", 

o** a.rrl
&enton. NaisMl aarer tor
tMrcnmnld lteatrh. oMs.n

tmsqgEy n6po.se aid A,

Ctu'g€. USA

'N.Mrn Unme! SdEl ol

tc&rss Iu 0@* Cdd and
ftMrtr. I'raliHl crrd ro,
atrtunmnd iieafth. Dv6.i
o, tab.Glory &iems, olqad(
Anaharal lMobgy &aicl

'ItE Jo\B rioorft Ui@snr
&hod ol lredi* aid hrDey

ted6Is 06ee cetd a,d
Pr@ra I'Iddd Cara id
Ctum. D6@s Predtm ,nd
HB[h Prtubn Orf.e on

SdEtr{ arn th6hh. Arb'h.

SccnB. UnEs y ol Plerd6

sr3d6 3 sbdin_ tJar.@
Ce.E td tBim@nbr hdlri
4ll0 Suidd tiqhMy, arbnu.

Accagred 23 Serremba 2Ol0

It{TXo0ucnoil
Clobally, o.al tobacco prcducts r€p(e*nt a d,v€6e
asenm.nt oI toba(co-conra,tun8 produ.is rhat
dellver tu.orine pnmr y rh,ouBh rh€ oral mucc!
upon placcment,n rhe mouth Th.s produ.r5 may
b. .he.d, $cked, o. h.ld bawen rtE tUD atrd
te.th {or varDbL ume tnteN.ls and, n someca*s,
$vallowed in rvhoh o, pan' ? Oral roba<co
p.diu( use has vaq,nt 8@8,aphr( prevalen.. An
.5rm ed 8 l m,ll,on p(ople use oral toba..o
p.o{lu.u in ihr US: however, rn Sourheasr Ana an
csrimatcd 258 m,llion pco!|. ue o,al roba(o

8es€atch paper



OGI rob6cco pr.du<ts arc k,)M to .ont.in mor. thao 30

car.DoSeN,'ndudrnS volatile ald.hyd.s, la(lons. Polvcv.lE
a,omri. hydrsrlboN (PAH'), h.avymaak, radloa.!tve mdals

and robacio.spacrfic N.Dr,@m,B OSI'lAs)'u Anong th€i.
lh.bn, coBlnudts in @l tob..co, TSNAS... .otuiLcd th'
m6r pord! dair6 of orcinogr*" erh N rut'@*'''a'nc
(NNN) and 4{mhylNri@tMo) l C}Pyndl) ! ba.noe
(NNX), hoth LARC srouP I umnoS.N,ro lnld ro 'h' lolfu
tio. ot @occ.t oa thc oral @vit, @ph.8us, lung aDd

D .,ds.' t Anort[r TSNA 4{mahylollwmub) I i}Pvndvl)'
i.bu'anol (NNA[) ha3 rGndv b.en kponed h US molsl snuff

uoduos " Chruc,rl studrdtuw 3hoM th.t NN^l a m.t,bo
i,r. LI NNK, s prent h th. urc oI or.l .ot{(o -us6 at ld'k
$m ro Lho* t@id in unN itom 

'mo1.6", 
rhe NN^L

olal robaro produrrsr':mrv ir abso6'd
drrarlv and add ro NN',Ilotrd by E.tabolbm oI NNK

som orcducrs frcm Sdrh Asa, Sud.n and Sourh Am'nca

..",.t N,,",-, " 
roba.m sP(rd urh hlSh.t nj(o'rn' and

TSNA coft.ntrataons thao 6ound in cuhivat.d tobacco us'd in

Us ptdur ts lN idad tab^.! L ).'' ln lidD, dn.sumar.d 35%

- ri[.r,.u"... p** i. uat rob:cco poducts sNru'rra "
'6 S,mja y, soD. Sudaw rombak (ooralD w.rv hrth

conrcm,atroro ofTSN,rs'/ I'kclv hom th. ue ot N e{"' Th'
rw ol tobe(o .nd (unnr of qdl lohr(o Fodu'rs on hflu'
.il. ".*i*.-** *aLrcrnogm rsNA conrmrl' '7 and,

,n ru,n, .ould pot.ntlally rnlluen(. addrton and dpotur' ro

' 
The pnm.t god of rh,s srudv $ ro P'@d. ,es@r h's 

'nd
@l'.v mak B \Mrh apprcximat. PH Lvlls and roul NcottIF'

udmr.dNour,and ISNA(od.Dtratos lor ' 
div'e tlobal

*, ol dal tob.co DmdEts. Earu* aU Produrs n tbrs study

were r xua rn a mglc tator.tory usnt sr.ndlid me6odol%)6,

drdt coopa.is$ b.t@, Produ.i 8t@ps a!. P6'ihl'

i,tmlODS

li 
';tJ, 

6 dal robx<o $mpl6 w'. Purch'*d ot obtarn'd b/
,.e,Lh BflmE In th€ fou(Mns (ountoes ol ontrn

&nqlad6h. lndd, N,8.na. Pah$an South tuno Sudan'

Swien. uzbebstan ana \tna,eta ln aU i2 smPles that

la.l.d dddtabl. dcor,n. wo. cxciudcd Ircm rhe dnalyrs htt
'llus studv erplor.s rh. PH ld.ls and rhe totdl tu(ot'ne

"nroru*d 
nrorinr and'l SNA conrrnttdrron! rn 5r ordl tobr(co

Drcdxts hom 5 wHo r.so6 lh.8. r'Ph( d6lnbutDnand

ommon oNt,tEnts of r.pr*ntar,v. q'l tobd''o ptodurts

from thrd broad cat.8on6, ba*d on Prcdu't
prmred rn tablc I. phorograPhs of d.(r'd Produ'r' !rom "'h
..kBory arc shoM n 6tUr. l.

ln"mos ca*s, a hst ol ldJv Populd' tvP': ol orrl robr(o

"J*,. *". a.*,t.a '" "ubhshed 
rhk;ce dc umtnrs'' 

"nd'",.Ma"a ,o rt'. ,*".tt pantra ln sm' c's" ('& Uzb'tr
(un), the,.gr(h Padmr l{imrr6.o rh. tw' ol okl roba'(o

nrodud lor l.strnA tn aU tass. thc r')ri'(h Pdnncr wrs

l^-*,ut. t", lcitrns, purhasng and shtDDrnP the rds tu

thc Cencr tor Dl:err Co"rrol and Prd€ntpn (CDC) (Adaota,

Cf,orsia, UsA) SamPld w. nor notd In th' 'ounrN o{ onSrn

tur ie* prmprly strrpp.d ar dmbr.n! r'mP'rdure to CDC

,-" ,"'.ip,, rimpl.s *.. larllco 'nd {o''o - r lc'/sr
,i rnt unrr. anatv*d tc ptdcnr p,NU\r 'l"ng* ('c' mos

,urr losr. m,n,m'r los or voLrJe.onnrrLel s "ac 'nhrbr: rh(

lorma,,on of I SNA, dur:n8 nor'fe AtlDll r: o''n" 'nd ISNA

Fouricr trroslom hlr.od .pccrt6copy
n.s. produc8 drftr qddy D tob6cco rW', addrrrv's,

mn.robe(o @ntrttEnrs .nd productron: tn t.lcct 
'ases,

Drodufl (ompcn,oo end d.nrinLatron ol rcb5cco (N ta,a,,'
;ndN ru{M) and mn.toba.co comPon.nrs (.te nut, alkairn'

ap6ri) w. atd.d by usng rd'E rr.Eform infta,.d (FT/R)

socct@"pv Samplcs wE Eround and hom%3D'r.d rn

a'h-dhai en.dr pno ro FIIR.nalys'i S.mPLsolN,/r,rd
D,dded bv rh. C@t bk6 lnrd Intst EPrd.NoloA) C.nr.'

.l rh. wl*onnn Nahv. Am.n.an Tobacco N.t@rt ,nd
N tab,.rn. 6lt'!.t.d tob..@ us.d in Us Products, wcr.
aDtyrd,'y Fl'llR 3Fi'. for comp.nton uth inraMrnn,l
robBno pmducts Chtm6. . rar hL. Prcdu(t tmm vene2u.la

was appl,.d to ltE att.nukd rorrt E0,a(ta*. (ATR) costal,
analvszd and sb*quorly lm@.d qth rtuth.tui An.ly*s
wi p.,fo,m[a W uug : ,ASCo 62m FIllR sF<Jrom.r.'

o^sco, |tr, tinon, M:ry'and, USA) 6tr.d qth a'dr.mond
.Mral AIR {ht. Tc.hrclop6, Madisoo, WEoNn, UsA).

aborb,n( modt spccrraldetdron wls a(complish.d by usrn8

a wd. baod d<idtor ,61.d to apPrcrmat.ly /0"C sth
Iquid drosen S.mPL sP6rra w'. obtain.d ty av.ra8in8 64

*los;" tr'". spccuat .ant hom 425-40mcm'at 4cm '

Total and rniod.Gd dcotit* quaorific.iion
lo qu.nrty loral tucotD., a I8 $mPI. ot oral rob,..o wr\
exkacred rn 50 trJ oI m.rhyl r., butyl .!her (@ntainin8 qurn

olid. as an irt.rDal si.nddd) and 5nJ ol 2N NaoH. Ior
.n ltss, t d ol th..,rret was ,nFtcd hro e 8.s .hrcm.to
sr.pvm4( sp.trtom.rd oFar.d 

'n 
d.cr.d ion moNtonn8

modr'o, analyrs of Ncor,ne was don. h tnPh@t. M@sur.'
mhrsoipH ('0.001 pH ututs) q'< P.rfom.d bya&i,n8 2 8ol
oraltobr,,o produt to l0 ml ofdtstJl.d,d.to *d warer. MaDy

of ,he p,dlu(rs.n.lyvd tn rh,s srudv w!. drv Powder\ In
(.r' whe,. rh. p,odu(r abe'b.d aI th. wdtd {resukrn8 rn

d D.re.lLk (onrstenry),.n.ddnDnal l0 mlot d.ionised wrter
w,s adoed pnor to pH masutrm.nt D By sub$ ur,nE P'odu.t
pH and rh. pK. ot NrtoS.n's Py,olh. n r%6 (802) rn'o thr
H.nderen Hiisxlb.lch .quauon, rhe oropottton ot ru<ottoc tn

rhe ldonr*d torft (dd w.s calcut.t.d Th. ahotror o,

uruon,sed ruro$n. was d.!.rnircd by Duh,PhnB totai mcoune

Iohacco+pccifc rr-nitotamines quanrifc.iion
Th€.on.ent,.oons ol 6v. rob&co sp..rnc N'nirrMm'n6 ({l)
NNN. (2) NNK, (3) N' .nr@natabr^. (N D, (a) N iio
snab.sim (N^a) and (O NNAL) rn oral robac<o smPl6 w:c
dssu,ed h t'lpltat. Sadpl6 wrc g'ound, and a 0258
pon,on w"r t'antl. ed roan.mb.,.xrra(ton udl dnd sPr!.d
wirh huror\rly labell.d rnre,n.l standatds Samptes wctc
.x(a(ed Mth aqu.ousammonium ac.taleon a l2b-Lne shak.r
(Mehov Paik, Illi.ois, USA) at 2s0Pm for t h Two quahiy
.oD(ol sampl6, Cop.nh4en mo,st snuft and 2S3 ?.eler€n..

roba..o (U ve6(y oI K.ntucky, Le,n8to., Kentuc|y, trS ).
werepr.p ed wth ..<h bakh o{ !mpl6 Extracirwe.e h[€'cd
Mrh.045@ lyton rynnt. flter aod a 20ur.iiquor was

,ntdled on a Xrc(a Cl8 Ms Lqud .hromato8raPhy column

0v ers Coryolanon; 
^,1 

tord, Masachusetts. USA)

ComFDund sp.(,fk d.td.on was a((omPhsh.d by usr.3 a tnplc
quarl,upolt mas spedromete, op(ated undc! ele.rrcrD:a!'
ronr.tDn and mukiple tacnon morutoont ode All .hrc
..,dJr,-prJ\ d.raw.,rP:de5f,dbyuiniAn.lyJ a('2 .rrw"r:
.' 'r:,., B:o,Yst.n.' .lL.cr i . i Lcl'fo'^' "\1

!:.:r:.4,lialqt aat laa3.t acntat 70r0 do r0ili6n.7C'iClr4u



TatL l oescipli.n.I rcpres€r|€riE Foducrs iron rlyee broad caregoies o, oralrobad Eodlcls ued globally! I t t lsoole prodEls with th€
saiE Eme can fil in trDre 0E o,E ol.qory based on lotrrxJaionl.

Cmmi !.oo,.pr* diqinr

c.r4trr L r.b-@ l*ftn r ridd n w.6r
Tobr@ r.d 8.Vrd6i
Miyi lllft
ojdm |nm.l Ln
tos 16l USA

ng USr

T-5 IJSA

SBs 3v.ad!
Mo's: $!fl (b,*d dll lJsA

C.r.!dr ll: r.t:@ 'ill nri* trrL .r.din6l

lobEo.l idili6, .DG l.ru4 ddlBtr !.fld)
r!a@ l.iqli do, L.0, *.4#t lr{t tr'dsl, \8,@
106.6 {tur.y, bdCd d cl.l robiot r.*i swdei rrcsr.
IotE F.r rn ,,@n b0, L |r. i.66 ld anttt
Io6a llffi.d [.. or.4 ldudy rn I!c€|, Lqlila3
IobE6. stn anors4 *lid cxa{., n trhli$, i.ad'Ic
Ioado lls,Erld - 6!d d fi. tu.dl, i'vUiIE' iryge !.ni

Iotr&. slim UqlorEt.. !.M $Cr, l\& . tr rCE
loh.@,t sbtld l-F,l .noq dd.rur rEt d
roh$,t sbr.d Lr !.n.i!d*,G .@ dl
Ioba tlmqr.d),i' .oda6 tridt ot
Iob@ i.n o4d d [D @.d). wil q rr* tu,s ..n.!
I!6@ posdq," nrLs.t ,ldN rtrdfi63
Iobe llaEr.d.i drd, s i€ ddr. tmlirar EiE *ri* @dii..r

Ioa.@. *r.d !E ru n( o1. ru ena cchaie i-d.pt
106.@, tEr.d LE, rd M
Tot@, $t.d EE, IE tr4 tris
ioheq ihled liE, 6dy ro n( lpc, Egad. dy6
IoDco, .r*!d ri'la c. E! nMrrc.5s *4r.d a bdd t..,

C.r.gory lll: Iob.cco *ii.l,L.n Uh. (r ri,lr:l'* nod'6.4 rnd.rE iuti

sdh 156. soJrrld Asia oiEl I
.I)E rod6.ray dfu ri, IM.l6ioui6 rfl t on *,liiy
tlr-. p..d6 .E i!d. 'd' ll.nrrr n e' L l.'hdd kful fdd ,Ldtr 6r, r (1,6 d $tu rlhl4l ,{ i.i ! hdE MiE rlfu.
l^t r'E nid'f6, 'rih n- 6 ler ,116 dt, dt iErld. rE!,* .rB 1..d6 b.ri.di !.d'm Et Eu. poB6 .rn dq @t, t!r.d LE tetdm iy{.ord.t .i.r.i6 rM vru ddr Mmr. u.rd@ iq{. Ll d lfu is,Ir .r}l 6 ,n trm pu* rul9l tffdliB iEe lLt oua.)
ECrif, ruy fto .d. h.E ,ar, ktdo r..d d i@ lP&ri6 ,@ t , n nd,'ct
lsl.ld lr 1., .:rc'm h,n di,.l !. obrr* IM sdr, cdrGh , qqld rdm
"n6 

'l!dd 
nsy b. nud. ol,, rr&r, ]l le4 r 

^h!@ 
grrD Grrs lBairr rn r.be)

t t1h6. FDdA d.e (o' rE d tr,a .r.du L) o b. nEd. sti d dd lrr !6d l, t tg lcrh L! !a a&d! !4d d!d! L,
I I sad lJn srh ro6d . c.d . @ id!,io kn', s. ldi P.r6Lr 3,9..6r! My'rB, IEib,n, c,n$odi. M.bFr, s.BTo.q pri{pi6 rJ.* 6tn., r&j. chE

55Ib 
'r.h, 

es 6.i @ dn Bftr. .r4rs. r{F., osM', add 6,{ d ods !i,q r. hdni. r.odd

toba..o pEent itr rh. arEa Du-.ontaiDn8 ard! (H.hm pury)
was 

'ncoDclusiv. 
du. to tot.!f.r..c.s du. to rhe a6a nur

p'.s.rr in th,i $mda
Be.ause some o'al robacco products hoh Sudan coDra,n N

,!rra, a tu orin.,cnnchcd tobacco vanery,s ,. ,z we compared
th. IR spt.tra of purc N rc ,.r' rob..ro qth each of rhe four
t@mb.k smpl.s. A liShr browo r@mbak p'oduc! (sampte 5)
.xhrb'red spErral parr.,Ds cor6pondrD8 ro knNn samplcs of
N,!r,?, tobacco Th. rhre oihc' t@mbak samptes had sF(ra
srmilar ro thar found foi producrs md. wirh N tara.ln, rh.
sp.oes cohbonly us.d in US producls Somc sampl.s o, Eut and
z.rda wnh very h!8h nicor,nc corc.DtratioDs had spe.r,al
patterns mos! sihilar to N .rrrta., howwer rh.s $mpt.s drd
not conta,n .xtr.mely hith TSNA coDc.Drrations ld.nury of
toba..o spe.is (N,,rra or N,.,a.!,) iD t6mbak, Sut robac.o
smpl6 was fu.rher con6.in.d by rhe rario of IR sp.c,irc

Prcdftr dGignarions
lidiu.r desitDrion ca!.8ons ued ib rable 2 a'e brkd on
Fodu.r coDsrnuent5 hncd on th. pa.kas. IabeIhB (if ava -
rble), prcducr pH and, tn rhc (a* of em. Drqiucrs, .on6rma-
rDn o{ rhe pr6m.e or aiex. of arEa nur by;ttR analvrrr
,n<i lSht dr.ro*opy

ptl
lhe pH ,n rnter.auonal oral robac<o produrr5 ts!.J rn rh.
srurlv r.n8c.l fiom pli 5 2 ro l0 I whrh r,a.!l.n* to 0 2.r, r.

iESULIs
P.oducl ctaiacrcris.lior hy FTrn
Of th. $mpl6 analysd,25 hld d.tj fiv€ prcdu.t lab.-Uint tor
.xampl., sve'al empl6 b.lia.d to be SttklD w€r€ a.al),red by
[T/lR and the resuhioS int.rfa%Gmswe,e mar.hed !o knoM
.xamples Nut-like plant mate.ial f,om producls pt6umed to
contain arEa Dut were coll<t.d, wash.d and dned ro r.moE
orher prcdu.t .onsutuents I h. m.i.nal was then .xam!n.d by
li8ht micrwop)z Th.t sampl.s w.r tunhe! analy*d by FrlR
aralysis a coopar.d wth sFctG of tGsh are@ nur lor
coofirmation In ttls,D$anc., rhe s.mples ,n question conta,n.d
uniqu. IR peaks corespondrnS to a'(a our and we.e con6m.d
to b. handm.de Sutkha

 nalyres of @wa and mainpun by rTllR confi'm.d the
pres..c. ot arEa nut on. zarda sample f'om B.n8ledesh
.ontain.d aiea Dut Ehil. anothd rarda sampledd nor. N.rhe,
of th. lndian khlini smpl€s contained an IIllR si8narlrc
ind,.adve ot the pr6en. o{ aleca nut, a popular but non
cssenual add,tive ,r th3* produ(6 OI ihe 6ve Sudancsc

r@mbak samples ecerv.d, on. produd
colourd powdcr .h!t l..k d d.tGrable tucotne EunhcrDo.e,
FT/IR analysis revcJcd rhlt this sample dd noi conram cha!
aci.risric spe.iral Faks lndlcariv. of tobacco (N r,rzr,- o, N
/!r(a). th,s non{obr<co p,qiud wrs .x.lu.i.d lrom funhe,
,nclv!.. A:.orne: r@mbal rdc'pk , -q' .tI., b:orn t'du.:
conta,n.d tu.orine and total ISNA levels th'ee ttm.s hiEher

rhan rbe orher llree roombak ptuiu.(s wh(h wcre bla.t ,i.i
app(ar.i rnrlar to mo:sr snull Dr,t,ma;uon ol rhe tyr LI

r0



l: Products containing tobaccor

EDB c

ll: Products containing

F

tobacco with various alkaline

H,

modifiers'?

NK

J

lll: Products containinq tobacco, slaked (as the alkaliie modifier) and areca nut3Iime

M.

I These p/odEts m.y de @tan spiE, sweterPrs ltaq demEaE, and ros levels ol alkaline rlodifE6

2 The* Foducls @y ale dlan spres. s*deBs. nasr chemi@ls, aod subslantal tuts o' altalrE mod'fE
har h;y include sodium bi€tuonale, sl.ted l'@, ashes nom tunqi d planls, d inorganic $[s thal hqea*

! Ttle p.odels may ale @lain dper belel le,f ele.hu and €@s s*,s

tiotrE I phor@rdot6 ol reses€itEtN. Dro&dr lrom tlle€ h.oad llregones ol oral robac.o godEls us.d cloballY. Er.dDles ol cne9ory I a,e lAl
*i.i *" rs-.funr. tat roieco teEt tB.nol.derh), tc) natu,.r real chmmg lobaeo luSA). l0) dry sdfl IUSA) and ltl low pH mo6l snutl IUSAI

E,ii"u. 
"r "a"o,v 

tirre tn dnd lv@c{al. lG) Es/fd. lubdd$n) tH) rt'ain (rnia), lll roonbak {sue') and lJ) nte*:at€d dv sD'l' lsolrrh

lr.-j *"ur--"t -r.g.v ln a,e t0 lEdmade sulh. (itdial. ltl dladacrurcd I'irkia {hdia). lM) rEwa lPdri$an). lN) maip''i lPtkdan) a'd
(O) 6d4 aeca nln.co,r.adq E atY (8.lBl.desh).

991%olocoxn€b.nti.lh.ufuod$dlolm(fuUrc2)Th..oncntEllon{282msldlha'w4,mctthre.t!n6hl8hel
h,,h6t oH vdtJ.s wire found - rj,arD (lnd,.). r@mbr] 'hdl 

rh.othe! rh,.. r@mbak empl.s (956 r07m&/8) sd.r.r
tsiaanl'an,t snuft (sourh 

^fnca) 
lr.bt.2) In r.rms ot pH, other p,oducis, iNlud'n8 r,gb Cul, Biba Za.da aDd tobac.o leaf

ia"d-.d. g"tkha (pH 7a-8O had a wid., ran8e of PH rhan (BanSlad.sh), urh tlsher Ncotitr valu6 (197 33'4 m8,/d had

,L ---"--,,rr, -"_t"our.d autuD (pH 15 8 9) a^atyed FTlrR s*(dar l..t!,s consrsr.nt srh N r!,nz some ch,D6

n. "g r-.r o tobacco.onlv-p,oducrs lpB 5? 72) sas emPl6 had h18h NcotrD' valu6 (2/'5-301myd; h@wcr,

s"..,ltry to*", thrn oral prcducrs known to conuin alkalne rTllR was iftonclusive as ro th. tob.cco rype it codtains

modrbe,' (pH /40 l0l) (llgurr l) whereas are(a nur

."n,r,"-e or"a** '"nged 
hom pH 6 5 8 9 Unionbcd nicotiic

Uruorurd nrcotrnc contcnt, calculat.d by usint producr pH and
measured toial nEo!!.e, spanMd Mr four orde,s oI ma8mtud.

.n.raiions a,B.d frcm 02-3.1 rog nicotine/g Gabl.2) C.tculat.d uniorurd ntoiir conc'Dtrations for most

) Gablc2). Toralrucorne m mo't produ.ts GnSed P'oducts ran8.d ftm abour-<01 138 mg& er..Pt for !M
I mVs, h(:,.'@c,, a iry p:odu(ts, tu.h as Eul ctum6 Prdiu.B i,2) a and 30't m9tld and trc tul Powd.I

rr"al[], a,a" (lnd,a) .h,n Cven.zu.]ar an,l PIuIL(r5 (29 I and 31 0 ma/g) Unioos'd ni'orIn' w:r i6we{ ''
Ln), had luaha nro!.. .onc.oiralo$ ran8'nE handmade auikha flom Pahsian (01 mtld, s.da Pau tobe.cc

' -"2" o,i. , --s,r. srn.lc {smol. 5). qr h leai {0 2 nE /!) and s?r a'da (O 2 mrld ln (erms ot unon,t.c

Total ricotinG
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Iahl. 2 te!€r9 of p[. nicotm aid uniortsed naor;E lound in intermliomt oEt tohacco producrs
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figle 2 The rdrEe ot oH and
Ptclr|lage ol unio.rrsed nicoliDe m
Erious o.al bb€cco products noo t0
counlras lrom 5 WHo rcgios.

"-1"'j. ,1" dnoterur.d Bltrh" (t.o_r.Bme/d ehd6
analyed ,n tbs srud)r

lotacco.spccifi c f{lit.o..mir6
Thr TSNA <oMarrarDns vaD.d ud.ly amont rh. nr.rna.
t,onal smpl6 Gable 3) Ih. b8hd coe.mr.rotr ot NNK
y/.ie lom9 D pTbak rbm sudln (sl600ona/d Dry zarda
l,om 8an8l.d.sh hrd3aa0n&/8otNNK, much hEh.r rhrtr mcr
o( rh€ p,odu(r' rdcd T}|. h8h.sr c@r.nr.a!,on;of NNN w.,e
fould,n produds frcm su&D (3fA 000 nF,/pj, BdDSlad.sh
128$fr ^&/t) and IMD (t86oongd (tabk" 5 h.ndmadr
8utth. and Fawa from PakBtaD conrro.d rh. tMs( NNK

NNAL (on.enirar,ont (3.58 6//0 nSld. unjrk. (,Bd.erie smole,
wh( h dGs nor usurly.onr4n detftrabt. (otu.n;auo1r of rh6
.ohpound Th. ttrBhs. NNAI_ coo(. tarDns w.re f@od n
Iour samplB of t@mb.k, aDd .ts ,n dry arda aDd kharn,

All four nrouft(onrar nE r@mbrt ehpt.s from suda^h h8h rSNA @nccnr,duoo( rhs tenbat produ(r, wrth rh.
hrthBi NNK.nen.,a(Dns (5t6mOnS/d.Dd.xu.mdy h,gh
ru(orhe (28 2mSld. wd ,d.nrb.d bylilrR as (onta,n,ng N
ryrnk Z!rd. (Pahsrn) d Lhrnr (tnd,a) anaty*d n rhn srudy
had v.ry h,rh TSNA coM.n' ,dr ons Th. NNN conr.nL n Zarda
.xced.d 28000 n8l8 and con.entaxons i' kn.i exre.d.d
I 7 m0 DBlg AinonS the &tlha prodlcrs atuty*d, a handmad.
Burkna {prcduct 1; Rapai, lDd,a) h.d rhe hi8h6( con €nrrauon
of all 6ve TSNA5, wh..eas a handma.r. tutkha from pabsran
had lhe lokst .oo..nrrauoos of rh.6v. TSNA5 The concen
t6oon ol tdal TSNAS m rhe imerEroDl products .nat,s.d h
rhu rldy langcd from 83 9 992 0q) ntl8 Gablc i)

otscussr0t{
(.uitrmar,on of prcdu.r idenrty or <,hpo$uon r5.rE rt/tR
* ,, p. fo,m4d .n. 'Li'n8 8Lt r ^wc . r ..r...

? (\
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l.af,zrda. kharru, Eutkha, mawa. marDpuD, nas*ar, r@mbak,
hull, naswdy. and chJD6. Funh.rmoE, f R was us<d rod.r.,mh. whdhd a prcducr (m!r^.d roba(co srtutar ro rh.rus.d in U.S padn ts (N ,zte.ur) or a tuth.r DicoUD.
.oDrainins roba..o sF.i6 (N /!,!@) or oeirh.r and whcth., o,
not r .oDtarn.d arda nur (.4 .,,.(r,,) tn a fry c.ss, producB
cortaDed a sF.r.al parrdn vntk.t\hcr N Mba.ui o. N t,rua
.nd may Ddrcatc rh. ur of. differ.nr roh,c.o spei6 (s!(h asN(oto4 Blaea Chhan) h rhd prod(rs (.h[nd 13 made by
.ookinS rob4rc. \odum b@,bonare ltavounn8, br@n suSa,
andMamonrreash6u rlrh.muru,.b.rom.sI(on"mror.d
bl.ct rar' - Som. produ(rt md. ,n Sourh Amcno .ont!,n N,,r(r' how.Er. du. ro rh. rar LI. (oreeenc. ot (hrm6, I I ,
lR wB rondsNe n d.it,mrtunt thc robd..o spftEs prescnr

'n 
thN prod(c the tuth con..nr,.ron ot nror,n. ,n chmo

p,odu(ts h undouh.dly,nllu.nred by rhe tu.or,m conr.nr ot
rh. robac(o urd and th. p(par,Dn oI rh€ producr

. Thr pH !,1u6 ,n rhe,nkhdomt p,odurs (pH 5.2 t0l/(s( hru'.2/ .x.ed rh. pH v.tu.! r-.a ,--,iy 
"-on6 ,oi

eu,nr. US hos snuU plod(rs (pH s 5 8 O.  pp,".rurcty
40% ol rhe hr.iDrrcut prodkG had pH vatu6.eed,nt rhr
h,gh.st %lue fouDd for US moBr snutf producs (pH B?7',
loral tuorhe among rh. rnkrMr,onaj bDnds ran8.d f6m O lo
ro34.1 m&,a p,odld Fa companon, US morsr snuff produrrs
cnB. t,om 4 4 t4 2 mvg prod(r erh a !n81. produ,; as hrShA 25 0 m&E produ I ,/ Dk to hrgh., .ttlt,nny and, ,n brc(as hrShri nrohm v.tu.s, uoon$.d tu(ot,N had a muchqde, ,dnSr (005 31 0 hA/8 p,odu(r) rn runy hr.,nrrrcnat
p,odu.r-, rhan found .mong US norit 3nuft producrs(.01 Z6mgSp,oduci)r,

ln thr nud_r_on€ r6nb.k produ.r hai the hr8h.sr.onc.n
rGuons oI all 6v. TSNA .ompounds vith NNN and NNt(

,r.rv r_.,omra,.,on. (he h,8h$r t.vc.. o, NNN anu NNi _,

sE loiii r L t ,iero ! et 6t t.aata Ccitat ir 0 0. tC.r:Jb4. ruilt5i/.r
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Tahl. 3 ]he clncedralions ol f e lobacco-specific,t.nrtosamioes IISNAS) Iound among various iqlermlional o.al lobacco pfoducls
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US molrl rDUIf q*uds wft a]6fo 
^g/E 

and 9{150 h&tt
produd, 6p.(',Ely '/ Ih. tDshd NN( tftk,n on. r@haai
producr was 50tim.s8rarq rhao rh. maximum con.e.rrauo"
tound:mon6 (-ls mosr $uff produ(s.Ir r h. roDt TSNA5 (,um
of a[ 6v. I SNtu) n rh. Dre,uronel prcducts anatyed iD(hD
siudy ,.nt d frn 83.9 - 992 000 Dsls (tabt. 3l. whdes roul
TSNAS ,n Us ho,'l shull ran8.d frcn apprcmat.jy
aylA mf[A ngg.tl a combrnatroriot f,.-,, ,;.h * pt-i,
rob6c.o ryp., n,rDre t nJerbn/upr.k.,.urinE fcrD. dron
aod storaS. @nd,tions, could coit.iburc ro the* qt..m.ly hi8h
TSNA coocor,nbnr Mor.@.r, el,vrry tSNA coDcenrra oN

'n 
th. oral @qry oI roombel u*E ,.arh rh. t ppm Ggmt)

on3e,r' 13 rhus, r rs nosurpos,ns rh.r 68% oI oral ure,5 h
Sudane m.n e,..r'nbuled !o rh( u* ot t@mbak or oth( o,,l

ln dddruon 
'9 'mmb6l, 

woal orh., produds, Dciud,nr
ard! ftrat,n) ,nd kham (lndE). ate had vcry hr3h rSNa
coemr.tioDs compar.d wirh US moEr soutf rt fc; th@th
oral tob.cco produ.ts, such 6 arda, Burk}la, or soufi sh,e tL
sm tun., rn drffd. .ounrn6 th. ( h.mc.t, ohFdron (.n
b. drfi.'enr Swdish snus had r.larN.ly l .ooc.nrrarions of
hGt of the TSNAT, panicularly N B, NNK and NNAI
Alth@8h snus produ(s pu.chas.d iD South Afnca h:d rctaliv.t
lowTSNA conc.nrrationr Sw.d,sh sous products wde ar l.an
four tih.s l(P.! Ihe coo.enfam.s of TSNASin SourhAf.caD
snus kr. .lF hrthfl rhan a ld, sourh Alncan snull prcdu(
(rnSU) nor manufa(rured by urn8 Corh,dTet,,' rh. rncr
Sw.dEh roba.co indBrry strDdards g@.lM8 all able ton
cant coDr.nr in r&s This obs.Narion, t%.rhd wrh lryer
TSNA (oMdrrations in o!h.r rradnrcEl producrs, sugS.sc
that $.h producc rould bc prcdu..d with IoEr TSNA
.onc.ntrauoDs. Itf6ru. produ.r r.Sularion and resuDE and the
dE*mrDrDn of b.,r maout.runn8 pradtr.r,crcs dhoN,
pa'r,cularly wjrh rspett ro runu{acturcor &ad ionat producrs,
could have a posrlre€ net .ff6t in r.d!ci.8 <a!.Do8.n td.h
The surt@n Cen.ral concludcd thai robdcco p.odu.rs should tE
no moc harnful rhan n...sery 8iv.n available tdhnol%y,,

Our nndin8s con6m that TSNA ld.ls vary wd.ly is oral
tobac.o prcdu.ls tadors, su.h as pH, nrtrate .oDr.nr, toh..o
ryp€,.unn& fermcntaton and storag. condtuons, whch can b.
!her.d, could rnnuroc. the TSNA ontenr of . prcdu.r The
dara m thu pap.i susttd thar orai rob:cco p,oducts can b.

ri!!E I Unionised .icolim
.omenlralio6 ldrg/g) in 06l lobacco
producli lrom I 0 cornlries ,ro.n 5 WIo

prcduc.d qirh l(]wr TSN  conr.nt Effdrs ro r.du.e fSNAs in
tobsc<o wwld lit ly rduc. .xposor. ro rhce kooqr huhan
.arcinogens. Mor6v.r, indivduat u* f..ro6, su.h as rh. ryp.
.nd amounr or produc! us.d and duradm of us., may afid iii.
del,v.ry, qposure and h.alrh nst Oral toba.co ploducts 3rc
hr8hly drq* and preN a .omptd anay ot Fr.Dr,rt hcJth
hrards Th. eof otardt6ardo,.l roba@tut6BumarDS
the.lmulariv. aposurc ritk mde dif6cutt. Ev., ahon8 d.di:
,red dal 

'ob.<o 
u*8, th. ,vadrhl,ry.nd oppo untry i.,

u,n8 . wd. van.ry of d,U.,.Dt or.t rob.c.o produc iypes
h,k6 nsk,s6smen( moc.h,ltcns^r

Th. cod..nrarion of uniotued ftoliE ii aD orat prcdu.r is
l,kly the pnDary .hir.cr.nsrr rhar dac6in6 rhe dr.nr of
tob.cco d.Fn&or addi.ri@ rhar, F rum, 6utts ,n r.p.ar.d
*posut. ro nrny harmtul roba..o{ct*.d .octiruenrs dunnE
lo.Erlrm us The com.nuarion ot roral Dltotioc arone maf
tur adequ!.ly dpla,n Ncorik d.tv.ry end ,6pon* Atlat,ne
e8rnrr (an skranr,ally ,ftrca* njcorm.t6orprDn ,,rcs by
conE,InS tu.orine rorts h6r rapidlyat&rb.d forh Moleov.a
u* ot Morm.nnch.d tob.cco (8, N,!,ra) io sm. products
(.& BUI p@dcr, r@mb6k) or pr66s th .o.cntra(e nronne
ih a rarlit pr.ducr (i., .tnm6),.outd conrdbule ro hl8h nro
nne omdrGuoB, *hich rn th. pr&.. ot.la.i.d pH, yr.1d
lx8b !tuoru$d nicorin. concorattons (!gu,e 3). por.;rial
modfcat'on oI pH le.k lhrough dd'rro ot Eryrna ta.k ct
alL,l,n. mdl,6ds @uld p@duc. Ptodu((s sth l(,wr un,onrs.d
D.oriD. leEk s!n.bl. for hj.iarDD.nd producrs qrh
pr%r6ikly hi8h.r union,s.d nicoriE and &er.. addEuon
pormu.l that h,8ht fa.,hat. p'odufl Braduar,on.r'3 the qde
(on..nrrarion rao86 5m .mon8 (.(M p'odu( ryp.s (e&
r@mb.I. ih,m6, $ul0 (@ld hdp prodc dau uxlut on an
emptrnd bass Id sF,trn8 d,tterenr o, ftutt,pl. mrlmum
.UNabl. coM.nratDN Io' tuorh., pH ard Enou3 !orc.nrs
es, tu tlon of produc! t)". by or8atu$rions su.h as WHO,3
and Ihe US food &d DruB Admirusrrattoo l

O.al toba..o prcducrs *.r to CDC \6e a c6E,coce $mot.
ava .bl. ro our r*akh pannea rr rhe rm. of the requsr ;nd
Mrh rha, ,va .bie [nan(,,1 rsurrd ,es.,r(h pa,tne,, we,.
n.r ,ehhu,s.d Io, rh. purhr* or sh,ppnt of rh6. p,odu(rr
Iher produ.ts do nor ,cpr.senr .n dhausrive $mphns ot

tag
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individual .ounrrrs 8.o8raphicaly or a pa(rular produ.t troup
(e& siuft, ch,m6, ei.) Due io wd. van.ry of vatles lound
amon8 rh. e.rile er of Slobal products, aulysrs ofoncor a fo
empl6 oI . panioL, product ryp. grv.s a limted bur info!
m,iive v(w oi poducr con$itu.nrs Funhcr r.*arch qrh
a la.s.r scr ot products from och producr troup a.d mo'.
*t.dsivc samplinS 0., grcat.r numb.r of anal)s6) wiX b.
requncd ro fullychar&t.n* rh& prcducrs s that they can b.
compa!.d wrrhin ! p'oduct Soup In rhi' studr sampl.

w.. ma& in tnpiicak A Srora numb.! of
measur.m.nts suld b. r.quiEd to proqd. rh. lftt oI staris
ri@l pow.r n ..ssry ro mak m@oo8tul .ompaneN baw..n-
individuil p(oducls wrth vcry smilar v.lqr. TtE .6utrs Io,
.he$ nt.haoodl prodwts,.pi6.nt th. aulyt. cotueri.aoon
in the producB ar thc om. of rcstina. Th. amolnt masur.d
als dcs Dor ranslar. dnedy inro absorb.d amouDt. Thc
ahount a.toally aberb.d by u*6 depcnds oD num.'ousr
prcduct chara.tdin,cs, ur. plramads {.t am@nt oszd).nd
ph)sioloSral diffdoces rD indrvidual us.6. Ev.s with ihc!
Iimitaoons, a .I.atu prcru!. of oral robacco .s an nhomoS.
.6us and d,ve& t.oup of producrs has .merted from lhrs
global srudy

Oral tobacco produds a,. a .h.micaly dN.ls. Sroup of produ(t s
that cao (ontribute to num.rou h.ahh p@bl.ms, in.ludrn8
cancer and cardiryasular disse Ditfe!.n..s in rhe lobacco
u*d, the v.rious rurhods of cunry and preparalioD, aod th.
Mrure ol othe! subsrdnc6 add.d ro rh.s. produ.rs pnor to u*
leld a vaned Eroup of products. wh.D r.rernnS to su.h a div.rs
8rcup of p.odu.ts, th. r.m 'dal tobEcco' is pr.f.rabl. ro
'smoL.less toba(ro'. as eh. ol the prdlu.is (€ snufl fr,c.
cured dry souft rq o*)' s 6 a'. mad. usrns 6r. cur.d robr(o
that conlains smokeJ.iv.d .h.mrcak in.luding pheDols, PAHS
and TSN& also found,n crgarette smokcto'5

Ihe rlobal empl. oI oral robacco produ.rs .naly*d hele
conD,n.d a wrde rary. of pH Is.kand lotalnroDse, udonsd

0ral exist amo.g ihese h€teroqefleous prodLrcts,

> nis paper is o# otihe firdd e,(aminenjcotirxi, pH and roxic
co{rsr umrs across a di!€rse specrnn ol ofdl lobacao
prDducis distbored glob.lh. Eecaos€ lh6e dMsse products
were c-haEcterisd in a siogle hboratory, he d,if€renc€s an

coocenrmtion kuek are meaningfuland can be rcidih used lo
compare producl calegones. IIle obseNed wide concara
lion Erges o' nicolhe, unron,seo ncot,ne, TSNAS and pH
values suqqest thal lie impact on addictiveness, toxicity, or
.altlnogenicity o, a gi!€n pmdud twe are not unilom and
dE oBl robac@ prodrcrs should nor be lumFEd rro a singt.

orotinc, a.d TSNA5 conenrGnons with som. prcducrs
, onraug NNN and NNK levcls.x.edrnS darly tevel, derivrrrd
rn crgrrare snole'o lobacco podu.rs w h h,Bha un,onred
tucotin .MTSN lddsg6..allylcadstogreat.rd.lN.n67 15?6

rnJ, ,n $m. (as.s, m.y rensl c ro h,Bher osks to! adv.re
heakh our.om6' Ou, data des 

^or 
suppo oDt robacco

products, as a class, b.in8 uc*rd as 'ufcr' or :s proudng
. 'recuccd ham' akdMii* io smokinS. Th. possibit,ry of dual
u* of tob,cco prcdo.ts dpands rtE pot.Doal for add,.tion .nd
.xposur. to hamfll @nn,ruors and may reduc. rhc l*elih@d
of .oopLr. abstilmc ftom all robado producrs Ar p.enr,
rh. ooly knM m@c ro cduc. nst frpm roba(.o ,s rhrouth

Oral robocco prcduas shdld not b. routin.ly hm p.d toserhe,
as n homoS.nolt producr .at.8ory and .onsid.rcd as a sibgle,
equival.nr p,oducr oor sholld thcu uF be coosidered m is;ta,
noo from orhd .otuurdt iob.cco u*.rlh. d(awrng of brGd
.onclusons aboor orrl tobac<o Fodu.rs bas.d on hm,ted d.ra
obtam.d on *ldr $mpl6 from spd,fi.lo<alt(ics could be v.ry
h*lad,nt Fufther $udi.s ro bater rharactensc rndrvrdual orat
tob3.co prcd!.!s, rh.n diveu. coor.ots, theqpos!rc ot users ro
th.se producrr and rhe,olc ol oral robacco rakcn arone o.o
.ombi@rion with ol\er formr of tobacco a,e ncd.d ro provid.
quc,al ri.^cc ro help iDform (onsum.R a.d.ls rhos. invotv.d
rn polrry dft,stons aDd r.comrn.tuirtions to. robacco .o rot

ActD*t.ds.@.r. Wh @td tLte to rhart & Ati tdrs lMar(me H6n Cenier
N.€ S@rir, C.i.dat. D B€do 6Gdo lM'ftstry ot H6hh and SeEl
oB€rir.Br. Sbr. or L,B. v@Ebt. D < &ruU Beddy lpuD.. H.alrh
ttu.daro ol ld€t. 0 Eabsr C,rt tHetas. hd6t. fi atna yJer,, twHot O
a.rnelavd lHerh lbn@s cMl. a,n o s Frmr , &4tid€sh,lrod6
Seo Aho md Sw.d€n ld ohhig ad st{s @rok1 w; de qbr"tu|l lo
rli€ 6d tar6 hla.T,Oar t*,ef,ohqy &ntd and ,* W6corn N.tM
AnsEi lo6aco NeMdt td pot'drg ur *ni i/irritu lnira emDtes W. ae
dao rhdrrd ro Mad\r Chddhary W.b. and Anand BaruMft tor Ldnsbr.g
o odd rabes x@ tnd6 aad ro in Phrb ier (_ASCO. ti. ) ta rechnel
as,sran.e w(h fl8 Tie indngs ad .m5ss in rh s reDon 6,e D* ol rhe
aurh06 and do @i ie6srlt rcr.eei $. dfc, Dosne ot lie centas ro
Osre C.ntd aid A.ldtr
tu.6.s Ihr *oa Mr lum6 h rm JS Co@n@ r 0epanmen ot Htu{h at
8lllM S€res Ihts srudy Es ru@d itlrtsty d lhe cstprs ro, uE6e cM[o
and rr*iMn. eh tunds d rErly prouded by rhe US tedera qovamme

CmrcriiC ind.rB JIH smr d\ d (drirnr rolqr pniey AssqulB ro
6a'0smrra Cenne' Ae!,IrE e o .n eElurE ba$ resJ,d,rg tunfls
,erar.! !o @rrg cestd. has a fiB@trnsK,. a pohlEtne n.oMe

'.dd.md D'@dr dm 6 o&r,.d opgr r6r.E! agdn, rhe rob&e musty
rhe orhe' aurho4 e(bJe rhey rE{ rc c0ip€mq nterees

Conr,iblro6 SBS was AoFcr tumoe,, p.dcmed FT/B atu'36 30% or of
ana y!s. {Cr96 ol ner E a@tvses and Ms anhtr ot de I N d,ah GNC Ms studv
o,q.dro. .oo,o,uied srop diqus'@.o m5 111106,n *, Lig/m[mg or -e
paper tZ p€rlor@d rmt d TSlrA a6tyi6 and ms frotvd n ed,tng riE p:€,
r i " 

peddm 604 d rlP..ora ,uy6 116 30a ot orj el*s Jf H @ tutved
s,i' end* w r.tq,trfirE d r B.pd Pn s.dqiEd emdF dLqus ,m dnd
dleise wsno/eornq ol rrE paoq II p.rtomEd a096 ot ah tufs,' md.
o@paGl@ lo' 40i6 o, n.ome a6tyrs. aod enen$e ednflq ot rhe paper oM y
peridmed areA@ wdng/edtr'ig ot rhe paper DU Ms,tutved wdh
tr hg/ed Mq ol lhe D.oer CHW Ms frotved Mh wi .g/d,!hq d lhe pape, and

rro,**..na p"r.rt. no, cmsuld. eneruIr oeq Ev€Yrn
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Levels of toxins in orol tobocco products in the UK
A nkNeill, R Bedi, S lslom, lf,|l All<hotib, R Wesl

pip.s. Smot.l.s roba.co r,rcduct5 are much l€rr @mmon in
rh. UX thatr in .ounrn.s U(€ Indi. wh.r€ rh.y rcpt*Dl
ovcr . rhird of all toba.co onsum.d' Nsrthel6r, onc
n.iD fom of smot.l.s robacco. ddin8 rob..o la form
ot !nol.l.s rcbarrn ron\rtrng ol l6\c lrJl robJ((o rn
poud.s ol rotDc.o l.av.s, "plu8" or'1win" fom), is u*d in
rh( UX, parri.ularly amonB pcopl. ot Sotrrh ati.n onSin oI
rh. 24 millon South Asians in th€ uK. etrimar.! oI
,moh.l.sr roba,(o u\.8. tar) lrom 27 e3s J.rEndir8 on
rh. communny ,nd s.t' Th. orh.r m.in fom oI
rDot.l.ts roba.(o, oral snuu, is bam.d thloushour thc
Europ.an Union .x(pr in Swcden b.<au5. o( lh.
tradirioral.nd sd6pread us. drr€ amon8 m€n ot snu5 (a

,om of moitr oral tnull D *h,(h a pin(h of lob.(@ or .
k,ba8.lil(c sach.t oi roba..o 6 pla.€d berw.n rh€ lip ind

.Inc ch@ing rcb...o fom! lted h thc uK arc similar to
rhos. (orunon! ur.d in soulh@ Asia and o[i.n involv.
orhc, t!bstan(e\, .nd in.lud€:

. ClUOa-a rw..t (hcwinS bba..o .onr.inB8 b€t.l I.aL
.ardhu- .Dd saffrcn.

. zarda*. mobr o, dry (hsin8 loba<.o mrxrd with a

lari(ry ot(oloulins\ sti.c esence\, and !xrlunrcr
. Dricd whol. and (hoprtd roba.(o l6av.s{rt'n.ui.h.s.d

,r thort ro b. !\e,l !n or.l p.ep:ralonl (rhr IcnI.rn l,r
Sround ro pr.Fir€ . r}?e o, 2arda)

itq.rctrei ar. l,y lar rh. domjnanl iornr of rob,..o
uscd in lhc U(, with small numbcE oi p€otle also
unoldnB rob.((o in orlEr Ioms ru.h a! (i8art a il

t&.. Cdtd2.,)6.15.&7. &i: I0 I | 36lk 2(b5.Ol3O1l

. Toorh (l.anrn8 po/d.rHnBlusg t om Southc-a{ Ara
and ,ompn\ns ab,d3iv. powd.rcd @b,,.o wnh .'omau(
iogrcdi.nB .dd.d ro dakc dE br.ath 5w..t.

Sonr oI rh.re produos, suchaszarda and dri.d lcavrs, arc
us.d in (onlun,ron with prdn (d b.l!l quid wluh s r
.ombirlduon o{ b.kl 1.,f. a!(a nu!. .nd Im p.st.tlnd arc
individu.Uy da& to on.t ()m rast., e rh. ingr.di.nrs vary
aDd coM.rci.liedon of {h. prod*ts ir limit.d.

Smok.ks! roba(o produc6 d.livd njodn and ar.
d.p.ndcnc. Io.@ng rD Sourh Alia rh. us. of (hsin8
rob.((o (du\6 (on\id.rabl. h.alrh.irki. in padi(ulrr, ir i\ .
major.aus. oIoral..n .r d it also h.mful i, pr.Bnancy'
A rfror srudy' d.mnsrrar.d subsr.mial atuun$ of rob.((o
sp..ilr nnioeamin s {TsNAt in emolcl.sr toba(o produ(b
rurtd.d D lnd'a. ISNk ar. rh. morr rommon r.r(ho8.h
D unbum' 

'ob.(o 
whi<i rr rorti.d durinS lh< aarn&

.ain8- ind tclm.nration of.obacco'civcn rimilar rt?.s ol
rob...o ar. all@.d on ih. markd in ElroF,.onc.rDt hrv.
b..n.rpr.s!.d that tlry ruy als por h.alrh nsts Thig
3rudy rh.rcforc .xa6in.d (hdinB robac.o pr.du(s pur
(hii.d troD oud.ts in th. Ux .nd @mp.r.d rh<ir torin
.oDr.nr and rucotin. avail.biliry with r.os and rh.. olh.t
foms of smol.l.$ robaco pu(ha*d in India ard lh. UsA

MTTHODS
Tw.nry nlc .onsumcrs and 25 shopkr.p.rr 1.8.d 16 or
abov.) !vr,€ rkcted opporrunisli.auy from Sourh Asian
communilirs from lwo lcario$ in !h. UK, (ho*D b..au!r
oI rhd hiSh prryaleft€ oI p.opl. Ircm Sourh Asian
(ommuo'r'.r, aDd adminisrfld a shofl qu.srionDair.
r.qu.sling infomarion (onc€min8 popular rmokclo!
loba((o products urd by rh.t. communjti.s- Th. rcspoDsc\
of th. iso popul.tions w.rt compar.d io ord.r b iden titt I 7

mon populir bra.dr, i m€rhod urd in orh.r 
'udi$'s.npl.r ot th.s. w.r. rho puKlused randomly froh

difl.tun' rhops aDd lcarions dd atuly*d by rh.
liLrorrrDrt oI lhr (;ov€rm.Dr Chcmil for a vari<ry ol
roxior Th. r.iulrr oI rhir pilor r.sr w.r. u*d ro id.nrify a
tmJu.r Nblampl€ ot w.n prodNB, in<lding rom haviol
rhc hith.\r l.rrts ol somcolrh. torins: two Burkha produch
lMrnil(hfid and Tulsi mix), rh.. zad. prqlu(5 (ttatn
Irur)., Dulnl Mis(i, n.d Brba Zald Gulabj Pa(i), on. kuh
(lcaMg powd.r (A Quardt Gull) and a roba..o l(af. Thcsc
produ(B wqe rheD !.sr.d alooBtidr lour inr.roalion.l
lrodncrt: rh. m6r popdar ard, pro<iu( in India {Babi
120), tn!\ tg.n.ral pouch) troh sweden, a.d lwo smokclc$
robr..o trulu.ts availabl.in rhe USA (LrSCop.nhag(n rnufl
orrr rl hn( (u', fic lcadinB snuft brand lor . Io dc(,d.s,
and Anvr, a lorc re.cnr addirion ro rh. US marlcr, a rabllt
oI rob.(o pl..ed nr rhe mourh and allow.d ro dissotvc
nd!l) ) zrdn produ(rs in h

Asbciridr: 8oP, b.dtol pyrGnej NAB, N n,t@mbotiN; NAI,
N ^ro:6rbb^e, NOMA. N.,tcdj,m. rom,tu, NNK,
ilmdhyr^,ioehLml I (3 prid/tl b"b*, NNN, N
.inobn.mkd m,IsNA, b[G.o :ptifi. n;normj..

km o r rlg/s '

bul tfie doto ;nC,ote thot

brin, hr mrleredoSle I
Corrl6io6: Stulcl65



l.rin, i. 016l io6&<o

r.l.tFly hi8h rSN^ Io.ts, rn ronua , th. m.nutd.rurd!
or !n6..nd A,ih (l.rm rhar rh.t. produ(rs hrv. v.ry tM
he r..ntly bcn Iound ro b. v.ry tow in ,nur. wirh $n.Md.E rhrr uss of rhtr prodK haE mltm.t tfrh o((a(irDtd upDf..!

fi. produ.B -@ pur(tlkd urhg a @sisror h.rho.tot-
ogy FiE emll6 of e(h Fldud wo. (hw^ r.ndomlylrom rhop- dnptan from .d(h ot rhrR rtDpl rhoh
Dndornly frem rhc rr)l Londotr aE., Mumbar in rndia,
srcLlrolrn ir swcd.n. ,nd No J.r\.y in rI< USA. Th.pfodkB wd. r(.ird oE, , pgiod o, tour rcnrh\ ,n.t
noEd in . A@d b<Iorc b.in8 t6kd wtED rh. L smpLsw.k mn.d dDmshly ro l.rd r.p,*n,.rivr ldmd; oI

Th. !{o<tud\ E.r. rdkd ,o,4 TSN/\j (N.nnrosonolrh-
rn. (NNN), N.rurBDnardbrm tlr^I), N tuuosn.b.lDe
{NA-Bt,.trd 4tDrOylrxtlosrruol.i.l]-pr,dyl) _ buranon.,(NNX,), N.nju6odrm.rhylamiR (NDMAI, a mrrk.r torrol.tiL rrmMmims and a (.rorbrm, rou D.r.l.@r.nr,
nirnrB (wti.n r.a.r wnb nndin. or o0., a&.toids
oDr.iD.d i. roba<o lo tlm rsN^r. and b.Et.) pytu
(BaP). anolhd 6bbush.d car.i.oB.r T06l rSNA (ook !,as c.lod.l.d by addirS NNX, NNN .nd NAB. Motnur.
onr.nl. ni(oon. (o . . .nd pfi ta Dea!u,. ot attdlury
rhoudr ro innn.nc. bu((.r .berpro" or nioro. rreuBh
rtlRting rh. prcpon@n ot nrcrin. in [rcbj!. tomt wftm.d'u.d dd 

'h. 
ta ., r@ m.eu6 ,kd ro (akul;k ,lr

prcponion ol ftebd$ ru(dD( tMp,oron.r.n nrcrft,,bsb<d mud mE qu(Hy rhmuSh rh. muous mnbrdrc
rhan p@loBt.d rucorin.', ,. MdhodolixB ukd B.r.b,r.d on C. or fo' Di*dk Conuot, H.ahh Crnada,
hrm.tDDal sredardr orBatuelion ttso) sland.rd, or in
huur l.(thiqu6 ba\.d on rh. D.{ uD ro d.rc tikr.rur..

RTSUtIS
I dbl. I thos rhe.ndrd( r<n)u(s ot rh. prudh h mc.\drcd n
'ltjs {udy. Dry wcighr h..\trr.mmr\ .r. a,vcn ., rrr
tuDruE Imls ol rhe uhpl.\ u.n.d (onsrdcrrhty ttrom
t.744%1.

rsNA lels rdn8(d t,oD non d.r.,r,btr lln Arrv,r x,
s 12 lJgyS n $e rmrh (t.rnin8 poEd., ,nd ro 2r.7 !8/8 irIldt,m Pury. ldr orhc, srmpti h.d \isnrrrrnr t6.r\ ul
ror.l TSNA| | .t ltE/8, t.nr b.nr(.)p'rm. ta.pl. . rheprodKihrd d.t(Gbt( l*ls. ranBjn8 from o r I nB,/8 D rh.bba(o l.al b l9.,rn&,9 rn th. Cop.nnrprn laopte\
AmonB rh. UK purhd{d p,oduir\ D,tal ilril, z.,da hid$. hi8h.sr lel wilh 3 Be ,8/E (onr.nr of Ba p AI producr,
h.d non-Jcr(r,blc ls.l\ ot NDM  er,rpr rhc rurh,Irrnins
powd.r. and non derRrablc td.h oi nirnr( c\(cpr tor
coFrnaf.n. AI produ.rs had d.L,.r.bl. l€r.l! of rhr lour
rorn m.r.le ren.d n lhtr 

'ud! 
Alrhoush rh. rwn ux

Surlh! F.du.r\ had rh. t@., torn mcral ronr..r_ rn au(aks.:(.pr lor l.ad (wh.( thc higbr,r tw.l w.s i, rrr
,ndian purchascd b..nd) rh. high6r roxi.,ncGt onknB
werc Iound D orher Uh lu(ha\.d !rodu(r\ th( rturh
.l.anin8 powd.r BrnerdUy lhow.d rh. hrBhe\r tectr Nkt.l
was rhc mo'l pr.dominan m.ral tou,d

NnqDc (onrflr hns.d from tm98 ,n on( 8urth.
Illod(i u,8)5maB irr rh. n,bdrro t€d, rc plt Gn8cd
lrom 4.9 ro 9.9 for ln.tr .ahptc\ rh( ro,h F$,t(, an,t rh(tm Butth. I,odu(b b.,oB rh. moi altatjn€ ,iRbar
ni(qinc wrr hrgh6r rn thc tmrh (l.aninp F,wd., rr
6t2mF/8 nj(urin., I wr! hrBtr..ro rn roe rsD g rtnd
prcdu.ts (nr , and 3 nryB n(ornre,n Manjk(lrrd Jnd rul5r
mit, ,.tBrriv.lf)_ and nr rhe prcdu(, .nsLnirni ltum
ss?do 16.l ma/B) ..d rh( UsA {24mgA ld anr.nd
a o m8/, Ior aoFnh,p.nr. R'rh rh. r.mrrnrne n,.d, r\ tr$

6J

DrscusstoN
Toour thowt.d8. rhrs 

^ th. fi,, \rudy loc,.mik rh. rorjn
.otrt.Dr oI .hl.lms roba(o Fodurr, ukd in thc Ux. All o(ln. lrodkh had d.rfrrabt. ts.h ot rr t..n bm. of ri.(.dtuB.B damiEi, rDd ar. lh.Etor. lit ty rc b<h.zardd! ro u(E,h..hh. soe Ux Fodkri (in panrorar
on( ard. p'odrr .nd rh. r@rh .t .ni.a ,owds) .r. ot
Brc.r conrm dt rh.y h.E h,sh lech oI sm. er.bli$.d(ar('no8cn\ and dr. (l.a,ty pu(in8 rh. h..lrhot use^.r nsk
rhcE p'oducr\.tro h.d th. hiSi.sr roen td.t, in lh. pitor
16r.lr ir trd (l.ar why.h( krls ofbiiDi v.rtd and funhe,6r.r!b is .ed.d ro 6t.btBh rh. onlnbud@ play.d bykldpn, orins .nd m{uleEin8 PlEB*r",. .nd 5h.ti
I'1. '' h (.lmr b. .$uD.d rh,r podufls wirb tow td.t\ olh. tdnr mcAu.d 

'n 
thj udy d. er. .r only d rm.u

numb., ol brDs kR m..!trr.d
.Th. 

hl8h ld.k oI laroDoAms .pFar uDfrerary a! taet\or rn. eft rbrins in olhd,mot.t$r tob..o Fodufl\{sm. oI ehi(h r. b.nn.d in dk Ux).8 (oosid.r.bt}
r@.r 

-tn 
addien, whiL .[ rh. pmd6, retc.r ru,oIk,tm UX pDdrrl h.d th. hjglBr prolslin. oI lrebaknxorm ru8e6ljn8 rh.t Ey Ey.le b. rh< msl .ddn tiEAr rh. Ux p'odKs h.v. dEbtish.d us8. wirhin Alan

otru., w. . nor ru886tiDg thar fi6. p,odu(s b.b.meJ
rNr.ad. lou .Ddardr thoutd b. kr for .U rh.3rclel<$

.v.,t bt. on th. UK erk.L arh dr.aioDDt. lwe.t td.ohplun. Th. lqin j.nd,rd\
Er by pa,rr ot rh. irdurtry_td s.mpt., lh. cdhiat.I
stMd.rd by s,.d'!h M.lch <@td br u*d ., a runD8po'nl. bur n shoutd b. Fsibl. @d,,hon rim r,am. ror.du( rh. kcy rorins ed (.dnoE n, ro th. t@6t torl)
whrch ar.lc<lncalty f..tibt. whnh in mcr (aks wodd hnon dd(r.bt.le.ls t\hom h rtx$ludy,nd ofi6 h(an hro b. r(h ally t aiiblC, Sr.nded, Io, ofi.r ,hhrprodu(rt rould.tsbc u,.i,.r, sranins Finr_Ior cr.mptc.
rhc rm'h (tcaDng powdc, \hould b( subrRl to rh. sdm€
rc8ulrr6nr a\orh.r r@rhp.I6o, rcmord from rh.ma,k.r.
lll: "T *: rhdr n.ndardr wourd rr.d b appty rorrmF)i.d lrodld\ and \uch d r.8ul.,ory tram@ort md)lherclor( nftd ro be d8r.cd urfmdrionrly e Uar lh.proposrd ndnd.rd!.r. impl.menr.d dnd mdlo,.d mrounlnh Ehde 

'h.sc 
produ,s d,f m.nufd(u,cd. wh.r.

rhc trcld(', dre mr ommro.uy prdq.d tlor u.hpte,
rhc rob.((o l.,It wilt b. m,. drlt,tutr ro *l srm8.nr\randrd! ror rorm\ a r&nnB Finr may b. ro kr r hi;hcr
16.1. Mrhirndom kji,B (arrj.d ou! by lGrt rr.dins o x.r\
ro (hh* rlur rhe tc.v6 $td (ompty wirh rh. r.gulalon\

n(r\.ry lrfor. dajdins how ro rppty rtron8cr r.audron\
to rhc Irrudu,I or rak rh.m o rh. mart.,
. wh.n r.duirrs..ronoAcnr, howfln. rh. Ptodtr(ri mu\ra.mmmred b msk lhar rtr r.dkrion ot. lor .r.mpt.IsN^s 

'\ hi{ d.ompanj<t by unw.Dr.d sdc. (h rn !h(rom ol itro.a\.d tF.tr oI orh.r ro\rnr No o,MuD&ruu.
dDo'rt rh.\( 

'.duc!oB rhoutd b. mdde ro lh4 (u,sumcr
b.r,ur alrhouSh rh.! a,. trk.ty ro m.re rh. nrodu.r( l.\\harmlul rh.l sll nor mal. rh. producrs htc

olcr ,[m. ,on\id* Dn .o,,td be 8rv.n ro k rn8ndh',a'rl. r., d brGd.r r!n8. ot \petrtnarnn\ )u(h al ptland iu. n(oIk HmR(r. tn,rhrr r6err(h rl ne.dcdhiur rhc \onkqke6 ot suth a {rar.8} ar. unlnoM
ano mJ) i(.rJ ro 8r..re u\( ot rh€ produrl\ ro srh\ty i

lhr,r' ,durDnol ro\,n \r.ndardj rs, rJ,\c rn( n(.1,..t.n\nr.i t'tr.ntrtFbdnonnr \r ,rrh(UXIi rumntrJapr,.l',( | tr rl'e brn 
^ 

Ltrcd. r,rih, r(BLlrrury,,inrn,i\suu
F nr(d(J,' r5. mart.rmf of {rh podu(r\ roprrt.nr anfxir'J\( 'n ,mdnd lnr rh.n th. JrnFer., \,r.utctc\)
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l- Objecriv.s

l. To calalogue different calegories oftobacco products fiom differenl parts of
lndia

2. To collecl sample ofthese products by prrchasingthem and dorumenling
purchases

l. To pholographically document thc lobacco product samples

4. To do chemical analysis ofthese producls lvith primary aim ofgetling nicotin€

2t-<<



2. Justification

Smokeless lobacco products are tobacco products without combustion or pyrolysis at

the time ofus€. Tobacco induced disease is a major intemational public health

challcnge ofwhich Smokeless iobacco induced disease k a significanl pan'

Govemments and hcallh workers sometimes ignore the actual and Potential health

damage caused by Smokeless lobacco us€. The Prevalence ofsmokeless lobacco usc

is relalively high in Soulh Asia. Approximalely 100 mitlion people in lndia and

Pakislanruse smokeless lobaccq mainly as a conslituent oftradilional chcwiDg

mixturcs.

ln tndia a vasl anay ofsmokeless tobacco producis are used. All lhese products

reveal adveBe heallh consequences. Oral tobacco use can lead to nicotine

dcpcndence and addiclion. There is conclusive scientific evidence thal lhe use of
smokcless tobacco causcs cancer in humans. The evidence is strongest for cancers of
lhc oral cavity, but lhe risk ofcarcers oflhe Pharynx, larynx' oesophagus, pancrreas

and urinary tract are also increased. Smokeless tobacco use also increas€s lhe

incidence ofperiodontal disease ard causcs oral leukoplaki4 which in some cases

may becomc maligranl, and may contribule to cardiovascular disease' and peptic

ulccr. A few cohorl studics from India demonstrate significant excess ofall cause

monalily amon8 smokeless tobacco users. Several sludies ofsmokeless tobacco use

by pregnant womcn in tndia demonsralc adve6e reproduclive oulcomes, esP€cially

low binh weighr. ln lndi4 d in many parrs of South East Asia' oral cancer is a

leading typc ofmalignancy. Oral leukoplakia and oral submucous fibrosis' assumed

lo bc precursors oforalcancers are also highly prcvalent and increasing in thc younS'

During rhe Global Youth Tobacco Survey lhal has been compleled in ll slates and

ongoi;g in eight morc, scverat new smokcless tobacco products that are in use in

<lilierenr pans ofrhe country have bcen discovered. They include a large variely of
manufactured pan masala and gutka products, red toolh powders' gul and toibur

(nicolinc water)- In fact some ofthem for cxample red toolh porvders, do nol even

menlion thal they conlain tobacco- Wc gol some samples ofred looth po\\'deB lesled

for rheir nicolinc conlent in a laboralory and ihe results showed subslanlive nicolinc

conlcnt. lt is obvious lhat they do conlain tobacco. These results combincd with

general iglorance amonBst lhe lay public as well as scienlists working on lobacco

iontrol clcarly underscorc a need for conducting a syslemalic sludy ofdiffercnt

smokeless tobacco Producls



3, Smokeless tobicco products: aD overyiew.

Che{,ing tobacco in lDdia is made from Nicoliana ruslica and N tabacum_ Thc
lobacco leaves are harvesred when they rum yell.* *a U"*" ,p.o .i"i ,pp"ari"g,

_ lhe lesves remai, in the field and are tumed over to achieve uniform dryinE. They arc' rhen lied in buDdtes and moisrcned by sprinu",s;,,h ;";,;;;;#;.;.i;;ij'
ror termenhlton lor a couph ofweels. separated and dried again. na t."r"s 

"r" 
crfmlo vanous srz€s. tbbacco is chewed in bctel quid ard matsometjmes be chewcJ

, as such. Chera,ing tobacco in bcret quid being the commonesi form ofs-.k;i.::_ 
*

roDacco use rn India. Tte tobacco used in the quid ho*ever variesl it mav be 
,

processed (Zrda" Kiwam) or unprocessed tHoi*.ppr, X"aipprai: i" {r1,4"r"1.

IllY-I::yq",, ,scda{irh lime. (Khaini). and ptaced in rhe mourh, in one orootn cheets or rn lhe mandibular sroove This mixrurc is availabl. i, 
"rriourDo*t..l]laf also be,nrenareafresh. Maw4 poputar am"rr,;r;g;;;;;;itffi #;:;conlara lhin shavings ofarc.ca nut wilh some sun{ried robacco and slaril ilr.l-e 

.

similarproduct used in Maharashtra is called Kharra.

Zarda, which is produced and used in lndia" is also exponed lo counrries across lhe
:_:Jlll 

Tobacco teij, broken inro smal picces is boit;d in warer wirh li;;;; ,;;.".
,r11,] l-r"prl,br; The residual parricles are rhen dried and coloreJ;* **;-ff*oyes,to prcduce Zrda. tr is lypicalty flavoured *;rt 

"arau_orn 
*a ,"monl zllj" i.usually chewed mixed with finely cut arcca nur and spices, or is placed i, ;.;; 

_
qurd.

Gutk4 a dry preparation commercialised sincc 1975, containing areca nul, slakedlime,,catechu. condiments and F,owdercd robacc.. "^ -lgr"lf *"iirll;.r;r.,
mrxco rom pan-vcndors. For fie last counle otdecaacs. Curka has bee, 

"";i;; ,several brands. A similar packaged mixrurc wrrhorrr robacco. oli., *r;;.;;;; "'
brand name is callcd pan masala. fhcse products f,r"" U..or" ."o".lrf f "-_",,i.among teenageA and.)oung adulr\ in many slare..f frair. Vo", S*"Jiif,'_-u-, j.now Derng marhcrcd n lndia under lhe brand name Clicl.

Mishri-is a form oftobacco used in lndia as a subslirule for chewing robacco. llisaroated or hatf-bumr robacco. preparcd b1 baling robacuo on a hor ;;,;i;t;;.;;;i,bccomes uniformty btacl. tr is rhen powdercd and u.ed primarill f.; .i;;;;;;il; "
Howcver its use frequcntly becomes habitual, and , ,r.; ,r;;;;;;;;,;,; ;il;,in the mourh (usually along lhe reeth and sutcus) .*"-l ri_;, ,'d;y.';;;# 3;iare uscd as dcnlifric! in Cujarat and (astcnr pans of India. Gudathu is t;;;;;;"
made with motasser. Creamy snutT or robac;o roorhpastc advc;J;. ;,;;" ,-*
anribaclerial is populat rn westem pans oflndra

J+?-



loxicity. Chromium exposure is associaled wilh lung and ce(ain upper respiratory
ract cancen and also with renal tubule dysfunction.

pHi pH is an importanl faclor lhal influences nicotine delivery, (determines thc
absorption rale ofnicotin€ into rhe body). Nicotine is protonaled and occuls in the
parliculate formin weakly acidic environmenl, whercas il occurs in the more loxic
unprotonaled form, and also in the vapo-ur phase in alkaline environmenl.

Addilives lo smokeless tobacco producls.

l/
Hundreds ofingredients are used in lhe manufacrure oflobacco products. Addilivcs
make smokeless lobacco more acceplable to lh€ consumer - conlrol nicoline
delivcry, improve tasle, flavour and aroma, and prolong shelf life. Many producls are
hi8hly engineered, exquisitely designed "nicoline delivery devices".

Sodium cerboDate end ammonitm carbonate: - lncrease the level of"liee"
nicotine by raising lhe pH level. Unprolonaled (free) nicoline is the ch€mical form of
nicotine that is mosl readily absorbed tlrough lhe moulh into the bloodstream.
Therefore, increases in pll can increase the user's nicotine absorption mle. Studi€s
wilh nicoline and olher addiclive drugs suggest that lhe absorplion rate ofdrugs into
lhe My is an imporrant delcrminant of lh€ir addiclion potenlial.

Products with low nicotine conlcnt and pH levels hav€ a smaller proportion offree
nicotine. In contrast, producls wilh high nicotine contgnt and pH levels hav€ a higher
proporlion of frce nicotine

AmmoDia: - incrcasing ammonia levels increase the pll lhereby possibly enhancing
nicotinc delivcry.

Eugeno) and mcDthol: numb throal and facilitate tobacco use.

Sorbic acid: - added lo tobacco as an anti-microbialagenl,

Triacetin: addcd to lobacco as a flavorant-

Sodinm propionale: - added lo tobacco as a mold preventalive or fungicide.

AkD



5. Aclivities

Major categories of smoke less tobacco prod uc|s were ident ified. Comrnonly us€d
Smokeless tobacco producls fiom different parts oflndia wcrc purchased with lhe
helpotfriends and colleagues, mainly from stores in Cujarrr. (amara*a ana VumUai
I Iesc producs werc purchased from regular retail shop6 and dale oI Durchas€. Dlacc
o, purchase and betch numtrer ofeach purchase recorded (Anncx- l ). Gutkn h; bcen
ban ed in t he statc of Maharashrra; pan masa la and Zarda of t he sarne brand are
available in separate pouches, which when mixed by the consumer isequi"atenito
Gulka. Spme Cutka brands were also purchssed fiom Gujaral. t '

n s a llrsl step rowards chemical analysis of lhe Smoleless tobacco products, a
thorough Iitemturc search was undenaken and a comprehensive list ofloxigenic.
mulaB€nic and.caftjnogenic componcnts in smokeless tobacco producs we?e
rdenrrlied and listed. Importarl additivcs to smotelcss robacco prcducls were also
lisled. Though ir was inilia y decided rhal only the Nicorine conrent ana TSNA
(lobacco specillc Nirosamines) conrent ofeacir of these producs would be measurcd
a hosr ofother imponant ingredienls werc subsequentl) r;cluded for me^rr;;;r, -'
This dictated that the number ofsamples tested woutaL 1...c., tut .rou fa-offer 

" "
greatcr comprehensiveness,

The major components identified for lesling wcre lhe alkaloids including nicoline, lhe
lobacco specific nrrosalllines, B€ozo-a-pyre,le. arrunonia_ nirmles and r;iFiles- heavv
melals, lnacetrn, sodiurD propionate. humectants. sorbic acid. Eugenol, and animal
hemoglobin.

Several labombries thal would possibly carry oul lhese tests wcre contacled. T.hc
raDoratory. whrch was lnally identified as being the mosl crcdible and offering high
qualily_assurarrce lor its lesting proccsscs for most constituents idenlifiea, **'rf,"'
Indian lnslitulc ofEnvironmenral Medicinc, Mumbai. Dr. Rohini Chow;ulel i;;
Foundcr--Director, with lhc taboratory headcd by D, R. N. Kh"nd"f;, a ;;;;J
scrcntlsl hom the Bhabha Atomic Rescarch Centrc. Dr Khandeksr was involved wilh
lcsling of const ituenls ofcigarclle smokc. and was veD much intercs; l;;;;;;";;;
wirh rhc proposed project. The lisl ofconstituenrs for ivhich rcsring *oril ;:. 

:-" "
rcquircd was discussed with Dr Khandckar. The only onc thcy weie unable to Oo was
animal hemoglobin-

The costs involved were negotialed; fic cosl for tcsling ,or all ofthc constituents for
cach ofthe Smokeless lobacco samples was negolialeJat Rs. f:SOO proriaeaifr"
resring wa5 done in a barch of minimum of 20 smot 

"t... 
rotu."o proar.r. roruitin,

Rs..270000. This cosl was 9 rimes hjgher lhan lhe cosl se or;sir"ffv ..ii."i"d ;;i
budgcted.

20 commonly xsed smokeless robacco prorlucrs $cre submilteij to Ihe lnstrtulc of
l-.nvjronmental Medicine. Mumbai Thr\ includcd a ranpc ofproducts inctuding thc
Cutkas, khainis, some brands ofchewing tobacco. loothpasle;, loolhpo*d.o. ;;r;".
waler and Click. Anocx- I lisrs lhc producrs lcsled.

as\



The lab In contrdi lo 30 g ofeach sample rhal had been inilially rcquired by lhe lab
for compledng all oflhe lesling processes, it was later realised lhal 3O0g would be
required. 5009 ofeach producl was purchased and lhe extra 200g lhal remained aflcr
tesling was retained in our orllce for fufure use and verification.

Smokeless lobacco producG arc available in pouch'es ofvarious weighls, ranging from
l - l3g each, depending on rhe brand. A weighing scale wirh an enor of2g (max 5008,
min 209) was purchased for weighing ofrhe smokeless tobacco products bcforc
dispalch 10 the laboratory- few pouches ofeach prpduct were opcned and the
contents wcighed withoul lhe wrapp€r. It was found that all products conlained
approximalcly Ihe same quantity as rcporled on lhe wrapper.

3009 ofeach ofthe 20 producls werc handed over lo lhe lab in lheir original pouchcs.
Tlus lhe lab was not blinded lo lhe brands being lested. This was with the intention
ofnol conlaminating lhe products while rransferring to a difTercnl pouch, preserving
lhcir shelf lir'e, and for the ease oflaboratory testing, in which small quantities are
used at time.

l1l



6. Anrlylic.l iecbDiques: An ov€rview

ln Beneral, lhe Canadian sundards for lesling smokeless lobacco constituenls were

followed.

_ Weighing oflobacro samples was done accuratcly by means of Mellar analylical
balance (0.1mg). AII reagents used are recognised as analylical reagcnt grade in
quality. Cleaned and dried glasswarc w&s used for lesling purposes, so ihal
conlaminalion llom glasswarc does nor occur. Heahh and safety practi.cs have been

' eskblished prior rolresring according lo existing appticable regulatory rcquirehenls.

All analys€s were done in duplicale. The control samplc ineachtesl served as a

quality control m€asure. E3ch anal),tical run also includcd a labomtory reagenl blank
to evaluate the exlent ofany inlerfer€nce due to glasswarc, rcagents and analyser
effecls. Each measureDenl was made against a blanl prepamlion.

Procedures for estimrlion oflhe constitucnts was as follows,

The sample was firsl ground and sieved on a 2omicron sicve. ll was then exrraclcd
wilh known quanlity ofa suirable solvenl and by appropriate physical mcans; use of
ultrasonic bath, mechrnical shaker, or after appropriale distillation as forlriacetin-

The tobacco exrad was subjecled to analysis by most sensitive instrumenl and
condilions ofanalyses for each consliluenl. A labulalion ofthe method ofanalysis
used for lhe various constituents can be found in Annex-3.

pH was delcrmined with a pH meler and magnesium carbonate by the litrimetric
melhod. Quanlificalion for mosr olher consliluenls \fas achieved by inremal or
exremal slandard calibr6lion procedurcs where lhe relative response oflhe samples
was comparcd againsl calibralion with lnown slandards.

A calibralion curve was prcpared by plotting lhe conccntration ofthe standards versus
their rcsPcctjve peak areas. The rcsponse faclor was dctcrmincd from thc calibration
curvc. 'I'he calibmlion curves dcveloped for cach ofthe conslituenis are prescnted in

ll
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7a. DETf,RMINATION OF pH

This melhod is used lo delermine the pll of l0oZ w/v suspension of sample in water
by means ofa pH meter. The melhod utilizes a combinalion eleclrode aDd

Flolentiomeler slandardized by buffer solulions lo measure the pH.

Tv/o g ofhomogenized tobacco fr6m a freshly op€ned sample is extracted into 20 ml
ofdegassed water on a mechanical shakcr for l0 minutes. The sample is allowed lo
sland in dark for I ho!r. The supcmatanl is d€canled inlo a l0 ml disposable
polystyrene beaker-

The electrode and aulo-lemp probc are lhen inscrled into the beaker containing the
sup€malanl. The bealer is genlly movcd in swirling molion lo creale movement of
lhe supematanl passing by the electrodc-

A buffer ofknown pH (ph 6 - 7) is measured and lhevalue oblained should be within
0.10 pH uni6 oflhe expecled value. Thc pH of the tobacco sample extracl is then
read. The pll in duplicatc for the 20 samples are as presenled under.

Sr. tro

plLrnih \is

pll I plI2

l
Sankel 999jarda + Sanlel No. I Supari
Vix 8.9 8.89

\4oolchand Superb Jarda +Moolchand
iuDcrb SuDari

8.56 8.5t

3 ihinrla Jar(h + Shimla Sup:rri Mir 13 13 8.1<)

.t 3oa 1000 Zarda + Goa 1000 Supar; 8.8 8.{tl
5 :;utkha t'an Parap 8.61 E.62

6 Gulkia Manikchand 8.75 8.7.1

7 lick Eucalvptus 6.95 6.91

I Baba ihrda 120 5.21 5.22

l)cntobac Crcamv Snuff 7.52 7.5

l0 ime Mir ' Mirai Iobacco t0.l l0.tI
II Shahin Mishri 6.51 6.51

t2 l)tlbur Rc(l loolh I'(,wder 6.76 6.75

tl llaidhYanalh Red I ooth Powdcr 5.7 4 5.75

14 :iai Chhap Zarda 596 5.95

l5 Raia Khaini 8.45 8.46

t6 3ulkha Tulsi Mix 925 9.24

l1 PCO Cream! Snufl 815 8.11

t8 Kuhcr GutIha 8.92 8.91

l9 Vinral(nrrlha 9.06 9.01

20 l uib€r Tobacco Walcr 9.26 9.25

g.
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7b. ESTIMATION O}'AMMONIA BY U.V. SPECTROMETRY

One€ram ofsample was mixcd wirh 200 mlofD.D.W. and ransferred to rhedistillalion flask of Kjeldahl.s appararus. F?w antrbumping granules were atso addedto tlre ttilst to promote ,egular ebu,liario, in rire *U*d*i',iir,tf i",t."..
100 ml ofsrandard O.l M HCI was placed in a recerver and lhe oask was adiusled torhal.rhe end of rhe condenserlusr dips inro rhe a"ia. roo rr 

"iN"6ij*Tr1;.a"tlilli#:"J.T[lJ"ii,'"'i.#*f":l::lTP'n*'"p**"r*Ia'^;#;i':'
drsr,ralion was conrrnuea fo, qo_so.inr,*ll't lhe conlents boiled genrly and Ihe

the recciver by which rime ammonia passed over into

Absorbance was measured at 420 nm following lhe Vogel,s procedure.

Sr.no Producl Nam€ Ammonia ltg,/q
I 2

I
Sanket 99Ja'da +l iEli
Supari Mix 6.05 6.r5

2
Moolchand Sutcrb Jarda
+Moolchand Superb Supari 4.42 4.45

-1

Shrmta.laraa iStrimta$
12.88 12.32

4 t91!!994{ta + Supari i.8 3.92
J .rril(ha pan parag

futkha Manikchand
16.6 16.42
I t.? 1 I.4

7 llqLlcq4pr,' 3224.8 1288
8 taoa latda 120 Ii.6 8.14

Dcnlobac Creamvli,F 4.tl 4.46
l0 imc Mix - Mnail6h,llh 1.76 1.92II snahln Mtshri

qe@. R; To"rh p."dc;
3t87.1 1320I:
4.42 4.34tl Baidhyanath Rca footh powder 1.04 4.12

l4 Gai Chhap Zarda
Raia Kiaini

4827.2 5280)
12.43 t2.ll

I6 Jur(na I ulst Mtx t6l r52
11 IPCO Creamv Snuff t28 12.54
t8 739 126
t9 Vimal Gurtha 

-I_uibcr Tobac"o Wuter_-

07 o.'17
2o lt9 10.96

JW-
t:l



7c. ESTIMATION OF MAGNFSIUM CARBONATE.

l. Ground lobacco sample is extracted with 50 ml of double distilled waler on a wrisl

a action rolary shaler for 60 minutes.

' 2. The exlract is then {illered. Colour ifpresent, i; removed by adding Auminium

_ Hydroxide solution. Magnesium Carbonate is determined by EDTA titraiion

t 3. To thc cxlracl I mlofammon,a bufler and EriqFhromc Black T indicatoJ is added.ln

alkaline condilions EDTA reacls with Ca and Mg ions to form a sotuble chelaled

complex. Ca and Mg ions develops wine red colour wilh lhe indicalorunder alkaline

condilion. Wlen EDTA is added as a litranl Ca and Mg ions get complexed resulling in
_ 

.harp cotour changc from wine red lo blue. which indicatcs lhe end point oflhe

reaction. The pII for this reaction has to be mainlained al pH 10.0. Record Burette

- reading as Tolal Ca + Mg (x ml)

4- To the extracl two ml of2N NaOH and Murexide indicalor is added. At higher pll i-e.

a aboui 12.0 magnesium ion precipitales and only calciurn ions rcmain in the solllion. Al

this pH Murexide lndicalor forms a pin-k colour wilh calcium ion. When EDTA is

- added calcium gels complexed resDhin8 in colour changc from pink lo purple

indicatin8 end point. Record Burelte rcading as l olal Ca (y ml)

- 5. MgCOr contenl in the solution is found oul by subtraclinS calcium concenlration from

total ofcalcium and magnesium (x - y ml).

- 6. This melhod is sensilive uplo I ppm.

Calculaliopsl

0.01 N(l,t)]^)X \(nrl)
lllorJl(r'Mg

50 ml

2 ) ppm Ms(Or = (\ ) nrl) X 4.861

3w
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Esl;mnlion of Tolal (lrrbonatc. (lrlcium Crrbonum Crrbonale and m Carbonale

s

Tolal

ca rbonate|rg/e
CaCO3 llg/g MgCOi Ag/g

I 2 I 2 I 2

Sankel 999Jarda +

Sankcr No J Supari
540 i80 293 ir5 241 265

2
Moolchand Superb Jarda

I Moolchand Superb Supari
500 560 212 104 228 256

Shimla Jarda +

ihimla Supari Mix
440 480 219 261 201 219

4 lcoa 1000 7-arda + Coa Supari 520 540 281 293 231 247

5 Furtha Pan Parag (,00 580 i26 3t5 214 265

:iutkha Manikchand 520 560 304 237 256
7 Click Eucalyptus 620 560 304 281 256

8 Baba 7-arda 120 2040 2000 I 109 1087 9ll 9tl
Denlobac Creamy Snuff 620 359 337 l0r 281

l0 Lime Mix - Miraj tobacco t,180 1440 801 783 651

It ihahin Mishri r 760 1820 957 9139 801 8lr
t2 Dabur Red]-oothpowdcr 160 I40 Il7 16 73 6.1

tl Baidhyanath Red Toolhpowder 220 l{i0 I:O 98 It0 82

t4 Gai Cttltap Zarda 18,10 1900 t000 t0l6 810 884

l5 Raja Khaini I It0 120 201 228 173 t92

Gurkha'lulsi Mix 620 600 331 3)6 281 271

t7 PCO Crcamy Snull' 560 600 10.1 326 :-s6 214

It Kuber Gutkha li00 120 415 l9t 165 329

l9 Vimal(iurlha 700 't2{t 380 t91 120 329

2o l uiber'l obacco Walcr t10 t60 16 87 6.J 73

Jb +-
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7d. ESTIMATION OF NICOTINE IN SMOKELESS TOBACCO SAMPLES:

Nicotine was exlracted from aobacco by using chloroform, and tobacco extmcts were

analysedby gas chromatography lo determine the nicotine content

Extraction:

One glam of sample is soaked in I5 ml dislilled waler and 5 ml of 2% Naoll.
Soakin8 is doDe for one hour with intcrminenl shaking- Decant lhe sup€malant and

extracl wifi 20 ml Chloroform in a separaling funnel. Collecl lhe chlorofofm solulion

separalely. Extracl lhe aqueous phase two more limes ivilh l5 ml ofchloroform each

lime. Cotlect ali the three extracls logelher. Proceed for the eslimation ofNicoline on

a Gas Chromalogaph.

Aralvtical Condilions:

Column: 3 %ov- l0l.

Deleclor: FID.

OvenTemp.: I75 degree C

Injector pon Temp. : 220 degiee C.

Delector Pon TemP: 250 degree C.

Caricr Bas:

Ancnualion:

lnjeclion volurrc:

Calculation ofnicotine concenlralion was using lhe following equalion:

Nitrogen.

E.

I ul-

Arca of Sample Conc. of Standard
x -------,-----'-'.:

l
Nicolinc ug / g=

Area ofslandard

dDa,

l6



Sr.tro Produ.t Namc Nicotin. uglg

I 2

I
Janxer ylryJafda l.

Saaket No. I Supari Mix
t 7?-8 I 765

2
rvroolcnand superb Jarda

+Moolchand Su[Erb Supari
5224 4691

l onrmla JarOa + Shimla Supari

Mix 3296 3271

4 uuu zaroa + Goa Supari 3702 | 3344
5 Gutkfra Pan parag

3271 3494
6

1021 1082
7 3lt5 3042
8

8441 9650
9 t reamy snul, 9856 IO I60
t0 Lxxc Mrx _ Mrral lbbacco 3832 4346
1t

n
Shahin Mishri 2610 2190

Nco looll t,()rvdcr 4455 4419
t] Baidhyanarh Hca ioorh t o,vde. 5051 5I]4
t4

2s19 ) 2r t
I5

1242 I t 325
t6

703 708
t1 rrLU ( reamy 5nu,T 5267 5978
l8

t192 2089
t9

ruiueiGt".". w"ri.
1460 1662

20
<0.0001 <0.000t

Nicotine coDtetrt oflhe samplcs lcsled.

9id
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7e. ESTIMATION OF AIKALOIDS tN SMOKELESS TOBACCO SAMPLESi

The alkaloids were extracted from tobacco byusing polassium hydroxide in melhanol,
and lhe-lobac.o extracls werc analyscd b) gas chromarograpnl ro determine rhc
alkaloid contenL

E*t 
"qtion, 

l ml ofextracrion 5olution ie. O.05N KOU in Mcrhanot uas added ro 25
mg oflobacco Sample. The sample was sonicaled in $e ultrasonic bath fo. one hou..
The sample was removed from the balh afier one hour ro vone:r. swiriinc lh€ tube 16
gel ail {he lobacco Inlo the solvenl and rerumed to thc sonicato, io, unorti. Z t orrs-'-
After sonication was complere, lhe rubes were ccnrritugcd for f,u" .irrr". ui io.r"
speed to separale Ihe lobacco liom the solvenr_ The supemaunl \\.as iransferred lo a
sampler vial lo bc analysed on the CC_
Estimated time for cxlraclioni 3 hrs 25 min pcr sample.
Eslimaled time for analysh: 35 min per sample.

Analrical Conditions:

Column:

f)et€clor:

Oven Tcmp-

Ralc

Ibtal Run Time

lnjector porl Temp.

Delector Pon Temp

Carrier gas

AtleDualion

Injecrion volxme

Calculalions:

Alkaloids ug/g

BP 5. 50m X 0.22 t.D. X t.O um.

: Themionic Ionisalion Deleclor.(TlD)

I l0 degree C for I minute.

5 Degrees perminule hold for 5 minules.

29 minutes

220 degree C.

300 degrce C.

Helium at l5 psi.

4.

I ul

1::::T:11i:
Arca ofstandard

Conc. ol-StrDdard
X -..- ---- ,--- X

Drl ol i-.rtracl

I wl ofsamplc

c> tw
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NornicotiDe and snabasine concentrations itr smokeless tobrcco samples

Sr.no Product Namc
Nomicotitre Dglg AnabasiDe ug/g

I 2 I 2

I
Sanlet 999 Jarda + S-anE

No. I Supari Mix
<0.0001 <0.0001 <0.0001 <0.000t

2
Moolchand Superb Jarda

+MTJchand Supcrb Supari
0 0t 0.t2 <0.0001 <0.000t

lhimla Jarda + Shimta

iupari Mix
<0.0001 <0.0001 <0.0001 <0.0001

,1
Goa I000 7-arda + Goa

Supari
<0.0001 <0.0001 <0.000t <0.000t

5 Gulkla Pan Parag <0.0001 <0.0001 <0.0001 <0.000

Gulkha Manilchan.i <0.000t <0.0001 <0.0001 | <o 00ot
1 Click Eucalyprrrs <0.0001 <0.0001 <0.0001 <0.000t
8 Baba 7aftJa t2O 0.21 0.23 0.006 0.009

Denrobac Crcamy Snuff 0.032 0.028 <0.0001 <0.0001

l0 ime Mix - Miraj Tobacco <0.000t <0.000t <0.0001 <0.0001

ti Jhahin Mishri <0.0001 <0.000t <0.0001 <0.0001

t2 )abur Red I oolh I,owder <0.000t <0.0001 <0.0001 <0.0001

I}
Baidhyanarh Red loolh

<0.000t <0.000r <0.000t <0.0001

I4 Gai Chhap 7.arda 0.016 0.0r1 <0.0001 <0.0001

t5 Raja Khaini

a;tklr" Trt.i Mi-

.:0 0001 <0.000t <0.000t <0.0001

16 <0.0001 <0.000t <0.000 t

<0.000t

<0.0001

<0.0001
Il PCO Creamy Snult' 0.046 0.0.14

t8 Kubcr cullha .0 000I <0.0001 <0.000t

<0.000t

<0.000t

<0.000rl9 Vimal Gutkha <0 000I <0.0001

20 Tuibcr Tobacco Watcr 0.lu O,I I <0.000t <0.0001

c^ 11



M! osmine and anarabinc roncentr.rtions in smokeless lobrcco samplcs

Producl Name
Myosmine ug/g Anatabine ug/g

I 7 I 2

I
Sanlei 999 Jarda + Sankel

No. I Supari Mix
0.066 0.079 <0.0001 .o.6oor

2
Moolchand Superb Jarda

+Moolchand Superb Supari
<0.000r <0.0001 <0.000t <0.u)01

Shimla Jarda + Shimla

Supari Mix
<0.0001 <0.0001 <0.000t <0.0001

.l
Goa I 000 Zrrda + Goa

Supari
<0.0001 <0.0001 <0.0001 <0.0001

5 3ulkha Pan Parag <0 0001 <0.0001 <0.0001 <0.0001

:lutkh:i Mr)nikchand <0.0001 <0.0001 <0.0001 <0.0001

1 lick Lucalyptus <0.0001 <0.000r <0 0001 <0.0001

S Baba Zarda 120 <0.0001 <0.000r <0.000r <0.000r

Dentobac Creamy Snuff <0.0001 <0.0001 <0.000r <0.000t

It) ,imc Mix - Miraj Tobacco 0.027 o 0'l 0.01 002

II Shahin Mishri <0.0001 <0.0001 <0.0001 <0.000r

t2 Dabur Rcd I oolh Powdcr <0.000r <0.0001 <0.0001 <0.0001

ll
Baidhyanalh Red Toolh

<0.000r <0.000 t <0.0001 <0.0001

I.l l;ai Chhap Zarda 0.009 0.0r 0.028 0.026

l5 Raja Khaini <0.0001 <0 0001 <0.000r <0.0001

l6 :lutk ra IulsiMix <0.000r <0.0001 <0.0001 <0 0001

t1 PC() Crcamv Snuff <0.0001 <0.0001 <0.0001 <0.000r

l8 Kuber (;ulkha <0.000r <0.0001 <0.0001 <0.0001

VimalCulkha <0.0001 <0.000r <0.000r <0 0001

l0 Tuibcr Iobicco \\'arer <0.000r <0.0001 <0.0001 <0 0001

4G r :11



7f. DETERMINATION OFNITROSAMINES IN TOBACCO SAMPLf,S:

Nirosamines have bcen rccognized as extremely porcnt chemicalcarcinogens andth€re has been considerable interest in thc dcrcrmirrrlon ofnir.o."_in"r-U." u-nlrif.,of anat)4icar rechniques. Diflcrcnr,at putse pota.e_ph, iopiii.l;;;":,ll#*,analyricat rechnique for rhc dererminarroi of n hr"*"iiri,, ,"j irur r"i-rfril"'lrlproducls.

Weigh t^g oftobacco sample in a conical flask. Add 2, ml melhylene chloride.Extact.fo.l hour on wrisl action shaker. c€ntrifug. if 
"."**ry., i.il;;;;'.extracr in anorher flask. Add 25 mt merhylene chi"ria. inro rr,l..i-J.l'i_.*",for anolher houron wrisi acrion shater. corr"",,r,".iio"rla- iP;ihil"",extrac6. Cenlrifuge rhe extracr and collect rhe sup.rn"r*r in 

" 
LJ.r. irulrar.ro dryness by Nirrosen gas. Reconsriture rhe rcsr;* *ru jii',nffi.irriirl{,Xl

analyse lhe anal,le on Dpp.

Time for extraclion. - j.l5 min fo. each sample.
Time fo, cstimation: _ 20 min for each sample,

Eslimation by Differenlial pulse polarography:

Exiraclion Procedure:

Instrument:

Ref. Elecrode:
Ref Value:
Working ele.trodc:
Drop si7.:
Electsolyte:
Purge Time:
Initial polenlial:
Final polential:
Scan rate:
Scan incremenl:
Drop time:
Electrolyle area:
Pulse height:

EC&C Princeron Applied Research
Integralor: ModelNo.l94.
PARC: Model No.3O3 A SMDESlirrcr: Model No. 305.

SCE.
0.2415
IIMDE
Small.
0.r M HCt.
50 scconds.
- 0.04 v.
-l.t v.
2 mv/s€cond.
2 rnv.
I sccond.
I sq. crn.

50 mv

?i5
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Concenlrations of N-NirrosonornicoliDe (NNN), .l(^--melhyt-N-Nitrosami oo)t1J
pyridyl)-1-b'rlanol (NNI0, N-nilrosoanabasine (NAB), N-nirrosoan:irrbine
(NAT), in lhe smokeless tobacco samptes.

uiber Tobacco Warer
+l hese samplcs conlain Nitrosamincs orher than rt" fo* N;iro.rr-ini lrt"n-tl.*,i

nkel 999Jarda + Sankel N. 1

nd Superb Jarda
Moolchand Supefi Supari

imla Jarda + Shimla Suoari

1000 Zarda + Goa Supai

ntobac Creamy Snuff

me Mrx [,4 ra] Tobacco

hin Mishn

bur Red Toolh Powder

idhyanalh Red Toolh Powder

iChhapZarda

lkha Tulsi Mr

PCO Creamy Sn!fl

Gutkha

Gutkha



7s.- ESTIMATION OF BENZO lrl pyRENE tN SMOKELESS TOBACCO
SAMPLES:

Extraclion: Weigh lg oflobacco sample; add 25 ml ofhcxane and mix on a wris!
action rctary shaker for 60 minutes. Sil the sample for 30 minules_ Decan! the clear
supemabnt inlo lhe berker afler cenrifirgation. Rertar extraction with 25ml hexane,

and pool the exrac6. Evaporate the extracl lo lolal dryness by passing Nitrogen gas.

:ffi'"ffi ;;':;::::::::'i::'ffi';"*11f;'n"'"-,'"'"o^
Time for analysis: 45 min per sarnple.

Aralvtical Conditions:

Column: BP5, Capillary coturnn,50 m X 0-22 mm X t.O um_Deteclor: Flame lonisation Deteclor. (FlD)
Attenuation: 2, Range lO.
Autozero: On.
Carier: Helium I ml / min.

Air: 300 mymin.
Hydro8en 420 mymin-

TemDerafure Proeramme:
Oven Temp.: ll0 degree C.
Time: '-- min.
Rate: 4.0 degce / min. lo 290 deSree C.
Tolal Run Tirne: 40 minltes.
lnjeclor Temp: 200 degr-ee C.
Deleclor Temp: 250 degree C.

Polarity:
Back oli:

r'egativc.
Ne8alivc.
x I0.

Standads: Slandards ofdiffcrent known concenlralions ofbenzolalpyrene we.e run
and the calibralion curves oflhe concenlralion against peak area ,re# ploned.

Calculalions:
Area ofsample Conc. ofSrandard 50

ConceniralioD ug/8 =---------,--------,- x --,,--- -----,-- X __--__

 rca ofstandard I I

2l



Concentralion of Benzopyreoc in smokeless lobacco samplcs

Sr- no I'roduct Name

Ben?olalpyrene ug/g

I 2

I Srnlcl 999Jarda . Sant.r No. t Supa,i tuti,, <0.0001 <0.000r

Moolchand Superb Jarda +Moolchand Sup€rb

suf; 0.46 0.44

Shimla Jarda + Shimla Supari Mix 0.27 o.29

J Goa 1000 iaarda + Goa Supari <0.0001 <0 000t
5 l;utk}la Pan l,arag <0.0001 <0.000t

6 Gutkha Manikchand 0.61 0.62

1 alick Eucalyptus <0.0001 <0.000t

8 Baba Tada 120 <0.0001 <0.0001
g Dcntobac Creamy Snuff 0.88 0.79

l0 ,imc Mix - Miraj Tobacco <0.0001 <0.0001

;l hin Mi\hri

)ur Rcd lbolh Powder

<0.0001 <0.0001

t) <0.0001 <0.0001

t:l Baidhyanath Red Toolh powder <0.000r <0.000t

t1 :iai Chiap Zarda <0.0001 <0.000t

I5 Raja Khaini 05 0.56
l6 Gulkla Tulsi Mix

tfC'fl C.eamy Snuff

r ru"i criit r-

0.45 0.41
l1 0.94 0.89

IE 045 0.11
l9 Vimal Gutkha

frife. f"ta.* W"f..
0.64 0.61

20 <0 0001 <0.0001

a.16
l.l



7h. ESTIMATION OF NtTRATf,

The grouhd lobacco sample is extractcd with 50 ml of5 % acetic acid on a wrist
action rolary shaker for 60 minutes and lhen filtered. The nitrate ion i, lhe filtrale is
reduced upon reaclion wi$ hydraz ine sulphate at 370C in the 

-presence 
ofcopper at a

pH of I0.2. The nitrtte formed is reacted with sulphanilamide under acidic condilions
to yield a diazo compound, which lhen mixed with N- (l,Nap$yD _ erhylerediamine
whicli forms a red colour complex.

The ab6orbance is measurcd with a colorimeter wilh 550 nrn filier. Slandards of
dirferenl known concenlralions ofNitrate are run and lhe calibration curves ofthe
concentration againsl absorbance are ploned, and from lhis lhe concentration of
nitrale in unknown sample is calculat€d_ Time for exraction: 60 min per sample.
Time for analysis:30 min per s€mple.

Crlculations:

ppm Nitrogen (pglml ) X 50(ml)
Concenration Fg /g =

0.5 I sample

li



Sr.
Product Name

Nitralc [g/g

Nirrate I Nitrrre 2

l qaii(et 499 -raida , Sanler No. I SupariMix < 0.1 < 0.1

Moolchand Superb Jarda +Moolchand Superb

iupari
6.68 I0r

ll ihimla Jarda + Shimla Supari Mix < 0.1 < 0.1

4 Soa 1000 Zarda + Goa Supari < 0.1 < 0.t

5 fulkia Pan Parag < 0.1 < 0_l

Gurkha Manikchand < 0.1 < 0.1

1 lick liucalyplus 8.01 5.34

li L\aba Zard^ 120 12.01 10.68

Dentobac Creamy Snuff 8 0t 9.15

l0 Lime Mix - Miraj Tobacco I t.85 10.68

II Shahin Mishri r l.l5 5.t4

l2 l)abur Rcd Toolh I'o\!d!r < 0.1 < 0.1

1l Baidhyanath Rcd Toolh Powde. < 0.1 < 0.1

l4 3ai Chhap Zarda .1.01 4.01

t5 Raja Khaini 12.02 9.15

t6 :iulkha Iirlsi Mi\ < 0.1 < 0.1

17 PCO Crcamy Snuff 9.15 9.15

Ii {uher (iull,hir 5.t4 5.14

t9 V;mal (;ulkha < 0.1 < 0.1

20 Iuiber'l obacco waler < 0.1 < 0.1

z1g
2(r



7i. E.STIMATION OF HEAVY M!]TAI.S TN SMOKELf,SS TOBACCO
SAMPLES

The concentralion ofrhe heavy metals is very low (few micrcgams to nanograms) ascompa.ed to the othe, constituents in tobacco. Reliable estiira,i." ;;;,;;r;';,ultrasensitive medod of dercction and

'.,.;ri,. rc"r,,riq;; ",;il..*ffi .T".*iTiHt 
"lT"T:l',H,:,ffi "j,l::slrrpprng voltamnetry was chosen due ro jls abiliry ro anatvse simrirr;";;;.;; :;:

metals ar utrn-rrace iev"r. 
","n 

*itr,o,r p;o, "i.ffi ;;#t#';;::;:11"111il
sensrriviry. rnherenl reliability ard accuracy beirg ,Jo.a 

"j"r"irg*.' 
'wrrurr u 

'rrE

Apparrlus s.d RergeDts:

Voltammetric msNu.erients were carricd out wilh princelon _Applied Researchelectrochemical rrace analyscr model No 394 ura vof ,urnrog.is JIr.'il;ff,;;comp^uler. A shric nrcrcury drop electrode ass€mbly (pARC- j;3 A) w;;;;;; -
PARC-105 srirrer

Lll :1..::,:.r:.0 *:r...Merck. Suprapur. Anatar or ctccrronic sradc. Srandard sroclsolutrons (0.01 lvf) of Ni, pb. Cd. Cr- A
aiturior. *",.,,,"i""r" rr,;;;Hil:' 

se and Hg were prepared and necessary

PretrcalaDeDt:
In view lhc low concertmlions of lhe lrace metals generally exp€cted in tobaccosamples. exrreme care was raten ro avoid conraminari'on O# ;;;il#:#;:was digested with ninic acid ( tmt, and perchtoric ,.id (o.srtil;r;;il';il,l;
The residuat was raten in t0 mt of 0.2 5olo i{ irric *ia tUl".ir.r* c,ri.ffiir-k.,1",";Ihe electrolvric etl

An aliquot ofdrgested solution tO.l-0.j) was added to I0 ml ofsupportinE clectrolvte(5 ml of 0 25o.o trNot r 5 mt of 0 15 M ",,r",i,,, ":;;;;,Ti;,".il.;,J;:deaeraled fo, 8 minutes with hiehlv ourif
t epr - r ..2_ 

"o 
k,r-e i,;; ;;;'i#Jiil,j":":':i-.::"&t, T:':I1:fj:?, [| 1"*minute. Ancr a rcst period of 10 seconds lh" rt ipplng uotrr,n,nogr-rrn;;;.;;;a:."

The concenrrarions of merats were calcutared ,riir, ,t. r,"[ "i"iiii.";;; #;"r".well as b) the mcthod ofstandard solulions

Qurlity assurancc:
 nalysing lhe standard rcferencc mateflals has checled the reliabrliiv of rhcproccdure ofesrimarion ofrhc heavy merals in rt," rour".n sr*pi".. 

' _vi'In, u' ,,,(

_1:.:r,*: l*: at\o been independcnrty chcckcd srlh n)(irsuremcnF using orherscnsrlrve techniques such as atomi( abr
imponanr facro,, ror,*",',r,.iii,,,o"i13[J" :Ilfj.lx,ff ,];J,,j:,"":,:];blanls with cxtremely low baciground concentrations for hearf melal.. ',il;;;;;for replicatc analy5rs is usually bencr than, E.09o.

211
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Maesuremenllrocedure for estimelion of Leed:

Afternitrogen purging L.ead is elecdeposiled for one minute on Hanging Drop
Mercury Eleclrode wtth initial polential of 0.6 V.

Resl period 30 seconds. .

Voltamogram recorded with instrumenlal settings as under:

Scan rale: 5 mv/sec.
Pulse repelilion lime 0.5 seconds.
Modulalion amplirude 50 mV-
kad peal obtained at - 0,42 V.

Metsurcme'll pmccdurc for estimatioo of Cadmium:

After nitrogcn purging cadmium is electrodeposited for one minute on Hanging Drop
Mercury Eleclrod€ wilh iritial polenlial of - 0.6 V.

Resl period 30 seconds.

Vollammogram recorded with instrumenul setlings as under:

Scan rale: 5 mv/sec.
Pulse repelilion lime 0.5 seconds.
Modulalion ampliode 50 mV.
Cadmium p€ak oblained at - 0.6 v-

Mcasuremenl Droccdure forestimalion of Selenium:

Afler nitrogcn purging Selenium is elecrrodcposited for one minulc on Hanging Drop
Merc!ry FllecEode wilh initial porenrial of - 0.8 V.

Rest period 30 seconds.

Vohamogram recordcd with inslrumcntalsenings as under:

Scan rate: 2 mv/sec,
Pulse rcpelition lime 0-5 seconds.
Modulation amplitude 50 mv.
Selenium pcak oblaiDcd at - 0.6 V.

3o o
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Measuremepl Drocedure forestimrtiotr of Arsenic:

AJier nitrogen purging Arsenic is clecrodeposited for one minule on Hanging Drop
Mercury Electrode wilh inilial polenlial of - 0.4 V.

.Resr period 't0 seconds 
,

Voltammogram recorded wilh insrrumental sellings :rs under:

/Scan rale:
Pu,s€ repetilion time
Modulalion amplitude
Arsenic peak oblai0ed al

Scan rate:
l\lsc repcrilion lime
Modulalion amplirude
Nickel peak oblained al

2 mv/scc-
0,5 scconds.
50 mV.
- 0.5 v.

Anernitrogen purging Nickel is electrodeposiled for one minule on
Mercury Electrode wilh inilial poteniiat of t,6 V.

Resl period 30 seconds.

Vollammogram recorded wilh insrumenkl settings as under:

2 mv/sec
0-5 seconds.
50 mV.

,0.9 v.

Hanging Drop

Measurepcnl procedurc for estimation of Chmmium:

Chromium

Clromium slandard solution was prepared from K2Cr2O7. Stock standard solution of
50 ppb was prcpared. Different srandard solulions were prepared by making suitabl;
dilutions-

C-alibrarion was done by loout addilion from 50 ppb slandard in 6 rnl
(Cell volume) of background elcclrolyle_

Pcak Potenlial =
lnilial Polenrial = ,
Final Polenlial. - -

t.?62 V
I.O V
r.5 v

30l
l9

Mcasuremcnt procedurc ,or cslination of Nick€l:



Preparation of background elecrrolyle:,
Background electrol)1e was prepar;d in D.D_ w.

l) Sodium Acebte ( 0.2 moVL)
2)Dl?A lDieliylene Triamine penla Acetic Acidl (O.0smol/L)
3) NaNoS (2.5 morl)

Finally pH was adjusted ro6.2in t0i" NaoH

Sample Dremladon:

l1
SaDple is digeied in HNOI and HCI 4, evaporated lo dryness and finallv taken inoacxground erccEoll.te as per requircd volume from lhis.
o mtol sample was raken, pH was adjusted to 6.2 in lO% NaOH and analvse.t hvaflootc snrpptng volla]nmetry afier calibrarion.

Estimaliop procedurE for M€rcurv :

Mercllry is analysed by Cold Vapour AAS procedure.

Apparatus and Reagents:

Mercury estimadons are canied oul on MA 5640 Atomic Absorplion Specromeler.

AII chemicals used are ofMerck. Suprapur, Analar or elcctionic glade.

Pretrealmenl:

Sample: | 00g +Acid25.ml. Keep forwet digeslion rillwhiteresidue is oblained.

Add 25 ml of0_25% Nilric acid and lake ir for analysis.

Measurcmcnl procedure:

Switch to IIOLD mode operation.
Swilch ON lhc absorbancc swilch ( o,o t/Abs)
Mercu-ry ficc air is purgcd throu&h the rcaslron tesscl.
Note the absorbance as early as possible.
Swrtch back to Normal Mode Tl)e metcr rndrcalion should be back to I0O9o T-Switch OI:l- lhc lamp and stirrer.
Adjust 0oZ and l00ju$ before each measurement.

.1c 2-
it)



S..no Cadimum pg/g Lead !g/g u9/9

cd, cd2 Pb2 Nil Ni2

1 o07- 007 015 015 o02 o04 o72 964

2 o27 025 034 027 0.01 o01 1.94 1.86

3 019 o2 o2 022 007 008 019 o2

019 o2 0 043 o02 o02 003 o3 038

5 017 o1t 014 011 <0005 <0005 o6 0.54

6 019 019 o23 o22 o.02 0.02 017 018

I 003 0.03 008 007 <0005 <0005 0.08 007

8 05 051 094 098 004 003 0.43 0.36

9 014 016 056 061 0.02 004 073 056

10 007 007 014 o17 < 0.005 < 0.o0s 0.78 088

11 011 o12 029 031 < 0.005 < 0.005 153 o1

12 o1t 019 485 497 <ooo5 < 0.005 016 o1

13 o25 o22 514 504 0 01 0 01 425 o21

o23 023 053 053 O04 005 039 035

15 004 004 031 035 005 005 011 o 17

16 011 o 12 018 02 002 001 03 o22

11 PCO C.eamy snul, 007 007 013 013 006 005 084 o74

t8 008 008 o24 o25 <0005 <0005 1.11 108

19 00rl 001 002 0.03 003 002 014 013

2A 0 011 0 012 0 015 0 018 003 0 0l 108 102

3o3
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Sr.n

y Pcte

Il
y Fg/e

S€lenium

ttzls.

Seleoium

tsls

Chromium trg/g

I

Sankel 999jarda +
Sankel No. I Supari
Mix

<0.000: <0.000: <0.0002 <0.0002
<0 00(

2
<0.0002

2

Voolchand Superb
Iarda +Moolchand
Supcrb Supari

<0.0002 <0 0002 <0.0002 <0 0002
<0 000

2
<0.0002

l Shimla Jarda + Shimla
Supari Mix

<0.0002 <0 0002 <0 0002 <0.0002
<0.00c

2
<0 0002

.l 3oa I 000 Zarda +

iuoari
<0.0002 <0 0002 <0.0002 <0 0002

<0.000

2
<0.0002

5 :lulkhe Pan Psrag <0.0002 <0 0002 <0.0002 <0 0002
<0.000

2
<0.0002

() .iulkha Manikchand <0.000i <0 000i <0.0002 <0.0002
<0.00c <0.0002

7 lick Eucalyplus <0.0002 <0.000i <0.0002 <0.0002
<0.000

2
<0.0002

8 ilabr Zrrda 120 <0 0002 <0.0002 <0.0002 <0 0002
<0.000

2
<0.0002

9
Dentobac Creamy
Snuff

<0.0002 0.0002 <0.0002 <0.0002 0.001

2
<0.0002

l0 ,imc Mix - Miraj -0.0001 0.0001 <0 0002 <0 0002
<0.00(

2
<0.0002

II Shahin Mishri <0 0002 <0.0002 <0.0002 <0.0002
<0.000

2
<0.0002

12 Dabur Red foolh 0.000: <0.0002 <0.0002 <0.0002
<0.000

2
<0.0002

t3 Baidhyanath Red <0.000t <0 0002 <0 0002 <0.0002
<0.00c

2
<0.0002

ln :lai Chhap Zarda 0.000i <0 000: <0 000: <0.0001
<0.00(

2
<0.0002

r5 Raja Khaini <0 000: <0.0002 <0.0002 <0 0002
<0.000

2
<0.0002

t6 Sulkia lulsiMix <0.0002 <0.0002 <0 0002 <0 0002
<0 {)0| <0.0002

t7 P(lO Crcamy Snutl <0.0002 0.000 <0 0002 <0.0002
<0.000

2
<0.0002

t8 (ub(jr (lulLha <0.0002 0.0002 <0 0002 <0.0002
<0.00c

2
<0.0002

l9 VinralCutkha <0 000: 0. <0 000: <0.0002
<0.00(

2
<0.0002

20 |I rib"r'lob"..o w"t". <0.0002 .0001 <0 0001 <0 0002
<0.(

2
<0.0002

3e\
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7j. Delerminatioo of Eug€Dot

Summary:

This method is used to separate and idenri& Lugenol in the ethanol extract of rhe$mple. The elrecr is fihercd and anatvscj,
krrormantc Liquid Ch;;;;;;;,,;; ,iil,'i#i,ft:::H,1fi:,;:TJ*:Xt t,

f, 
,""ffi ,,Hff .1,:i:1Tl,TXjffi 

:,H,..,.*._.azo,r.r*ti,.i," 
j_-a"-i.ii;*,.a

eugenor,spear(,a,earh;,#:#j.:; j:o:ifi lff.:?l",Ji,*,.r"i,"ffi ::xil.j".,

I) Prepare primary Lugenol stock solurior
Lugenol Iiqurd inro 100 ml otErhanor 

I by accuralely bring I90 ul ofpurc

i}"iffii[il',1:i1'i],f i',[iili'"d 
r'"e;'e *'m : uslmr 

'|o 
I000 us/mr) bv

l) Eugcnol catibration slandards arc nrepared afresh every five working da,\ s. whichare srorcd rn dark and at 4 "C unril an;llscd.

:ileiqtr€parettq: (Exiracrion of sampte.,
D ]he \amplc removed liom the originai package is insp€cled for any extraneous

2) Tobacco samp,e is ground / D,lverire.t n
l1 I}e sample is conaii"".i'*"'' -'"' *'s rtuough a 20 mesh screcn

4) Wcigi-2eofground tobacco rnlo 250 mlconicatflast.
5) Add 50 mt ofcrhdnol to rhe sample and seal thc cdp wirh parafitm.6) Exrract in a shatcr for 2 hours ai sn "c
?) Centritugc at t2O0 rpm for l0 minure"
8) Allo$ cooling ro ruom lcmocraturc
9) Filter thc alquot into a 50 ml amber coto

syrrnge tiltcr ul bollle { in duplicatc} using a

I0) Cap and srore in dark and al 4 oC. unlil anatysed.

** Estimeted timc oferlraclioD for onc sampte is Jhrs l0mitr.

2) Colurnn lemp.: 30.c.
3) Mobile Phase : Sotvcnl A: Melhanol.

Sol!ent tJ. Tlpe I $arer
4) Jampte \!ash: Solrcnr

ffi

5) Mobile phase sradieDr

3c \--



Flow rate: 0.7 ml / minute.

Time: Min. Composilion:
0.0 80%A 2e/oB Oo/o C
20.0 E0yo A 200/. B 0%c

Melhod end aclion: 80% A zV/oB e/o C
(Equillibrare l0 min.)

** Estim.tad time for cach ssmple to rDelyse is 20miD.
tl

Sample Analvsis:
I ) 20 ul ofeach sample vial is injected onto HPI-C column and anatysed.
2) IdentificalioD ofpeaks is done by comparison ofrelention times whh slandards and
the spiking ofthe samples.

Calculalions and Ouantifi calion:

Determination of Eugenol deliveries in ug / g:

Eugenol(ug/g) = ----------- x
Resp.Faclor Wl (g) oflobacco

By enlering correcl multiplier (ovcrall volume oforiginal sample in ml) and divisor
(original sample M. in grams) the conccntration ofeugenol is calculaled in ug/g.-fo 

convert this conc. in a percenrage (%) lhe ug/g resulr is divided by t0,000.
The resuhs are exprcssed on an "as conditioncd" basis. Ilcse may bc expressed on a
dry maner basis using the appropriate moisture result.

Normalivc References:
l.American Sociely for Tesling and Materials (ASTM)

D I )93-77-Standard Specificalions for ReaScnt Waler.
Ve6ion 1977.

2. lleahh Canada ]'est Method- l'-l 15.

Delerminalion of-Iar, Waler, Nocoline and Carbon Monoxide
io Mainstream Tobacco Smoke, 1999-12-31.
Ileahh Canada - Ofllcial Methods.

J;O tr



Sr. no I)roducl Name

Uueenol ug/g

Uugcnol I Eugenol 2

I
;anket 999 Jarda + Sankel No. I
iuDari Mix

71.81 74.93

2
Moolchand Superb Jarda +Moolchand
SuDerb SuDari

30i.06 300.11

l Shimla Jarda + Shimla Supari Mix a75.67 867.3

4 3oa IOOO Zarda + Coh supari 96.39 92.',7 8

5 :iulkha Pan Parat I I64.95 1t22 4

:;ulkha Manikchand 405.94 403.65
,7 :lick IaucalyDtus < 0.00005 < 0.0000s

8 t^ba 'larda 120 20348.E 20261.t
9 fenlobac Creamy Snull_ 25173.53 25706.t l
r0 ime Mix - Mirai'fobacco 13.9'l 12.E2

II lhahin Mishri 6145.45 6094. t]
12 )abur Red Tooth Powder 6648.41 6606.2

I] Baidhyanath Red Toolh Powder 1220.5s 1250.6t

l4 3ai ChhaD Zarda < 0.00005 < 0.00005

t5 Raia Khaini < 0 00005 < 0.00005

l6 Sulkha Tulsi Mix 273.73 265.51

l7 IPCO Crcamy SnuII' t65.56 t6t.22
I8 Kubcr Gulkha l4t9.t4 1310.',l2

l9 Vimal (iulkha ll 9l 9.18

20 Iuiber Tobacco waler 4t.-12 12
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7k. Derermiortiotr ofSorbic Acid

Summary:

This melhod estimales the amount ofSorbic Acid by reversed phased high
performance liquid chrcmatography (HPLC) and LfV detection. Exlemal standards are
used in this melhod.

Prcparation of Standards:

Weigh I00 g of Potassium Sorbale into 100 ml volumelric flasl.
Dilute to volume wilh Type I water.
This is the Primary Stock Standard Solution.

Prepare different working slandards rangingthe sorbale concentration from 0.0 uA/ml
to 100 ug/ml. (0,5, 10,25,50and I00ug/ml).

Sorbic Acid calibration slandards are prepared aliesh every five working days which
are slored at 4 oC unlil analysed.
20 ul ofeach standard is injecled into HPLC and analyscd.
A calibration curve is prepared by plotling concentralion ofSorbic Acid vs. peak area_
Dctermine response faclor fiom calibralion curve.

Sample Generation:

Weigh accurately lg finely chopped (20 mesh) lobacco inro a 50 ml glass beaker.
Add l0 ml hol (50 "c) Type I waler to the sample and sonicate for 30 minutes at 50

Centrifuge al 1200 rpm for I0 min and filler lhe aliquole.
D€canl the warer inlo a I00 ml standard flask.
Similarly exlracl anolher lg oflobacco and collecl the cxtracl rcsulting from 2g of
lobacco.
Allow 10 cool and make the volume to 100 ml.
Mir well, fiher and transfcr the aliquol inro a tesl rubc for HPLC analysis.

*+ Eslimaled lime of€xlrrclion for one semplc is onc atrd half-hour.

Sample Analysisi

Chromalographic Condilions:

Column Temp: 30'c.
Mobile Phase : Solvent A . Methanol, tiller and de8as.

Solvent B 2 litres of l% IPA adjusled 1() pH 2.3 wilh phosphoric
acid.
Sanrple washr SolvcDI A.

3e8
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Mobile phase : Gradienl.
20 ulofcach sample is injected onlo HPLC.

" Esrimar.d aim. for atrrllsiDg eech srmple:35 mio.

Calibr.tion and Calcutations

A calibralion curve is plotted wilh conc€ntrations vs respc{live peak areas-

Perk aiea mlofsolulion
Sorbnol: ( g/g) = X ---_,__---_-__----___

Resp. Factor Wl ofTobacco

Nomalive ReGrences:

I) American Sociery for Tesling and Marerials D I I93 - 77.
Stardard specificalion for Reagenl waler, Version 1927.

2) Heallh Canada Tesl Melhod T lt5, tggg 12 31.
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Sr.no Sorbic Acid ugg

I 2

I
Sankel

Vix

999 Jarda + Sarlket No I Supari
< 0.0000i < 0.00005

2
h4oolchand Supcrb Jarda +Mool.hand

p,*,0 ,,,-, 0.00005 < 0.00005

! Shimla Jarda + Shimla Supari Mix < 0.0000i < 0.00005

4 3oa I000 7,arda + Goa Supari 0.00005 < 0.00005

5 Sulkha Pan Parag 0 00005 < 0-00005

l;ulkha Manikchand .0.0000s < 0.00005

1 :licl Eucalyplus 0.00005 < 0.00005

6 gaba Zatda 120 0.59 0.5l

I Dcntobac Creamy Snuff l3l5.4l 1284.42

IO Limc Mix - Miraj Tobacco 0.0000: < 0.00005

1t Shah,r Mishri 0.00005 < 0.00005

t2 Dabur Red foolh Powder 0.00001 < 0.00005

rl Baidhyanalh Rcd Tooth Powder 0.00005 < 0.00005

14 Gai ( hhap Zardi 0.00005 < 0.00005

t5 Raja Khaini 0.0000: < 0.00005

I6 Sulkha Tulsi Mix 0.0000i < 0.00005

t1 ['( () Creamy Snulf 0.00005 < 0.00005

l6 Kub(r Gutkha 0.00005 < 0.00005

t9 inrlCutkha 0.00005 < 0.00005

20 l_uiber'l obacco Waler 0.00005 < 0.00005

3lo
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71. D€i€rmitratio! of Trircclin

Extraclion: Weigh 2 g oflhe tobacco sarnple in a flask and add lo it 150 rnl aq. 0.5
I12SO4. Sleam distill this mixture. Collect lhe distillate in a flask under
approximalely 25 ml ofDistilled water. Collecl approximstely 200 ml ofrhe
distillate. Transfer the distillate lo a 50O ml separating funnel and add lo il 50 ml of_m€thylele 

chloride. Shake fie separaring funnel- Drain olfand collect exrracted
methylene chloride fraclioD inro a 250 ml conical flask. The extraclion is carried for
lwo more times, thus collecring total ofl50 ml ofthe exlmct. This l50mlcxlractis
€vapomled lo I ml. This I ml exlracl is taken for lhe analysis in Gas Chromalogqph.

Gas Chromalograph Confi guration:

Gas Chromatogmph: Chemito 8610.
Injeclor: Splitless mode.
Column: BP 5 : Fused silica capillary colurnn-
l)€teclor: Flarne loni?-ation Detector (FID)
Channel A, I Volt fiill scale.
Range: 12

Allen.: E

Auto Zero: On.
Carrier: He a140.0 psi, flow+ 1.3 ml / minute @ 70 degree
c.

Gas Chromalograph operatine Condition:

Makeup gas: Nitrogen:25 mYmin.
Injeclor: 220 de9ree C.
Detector: 250 degree C.

Slart l emp.: ?0 degree C; Hold for 2 minutes.
Rare: 5 degree C/min to 220 C; Hold for 3.0 min.
Tolal Run l'ime: 35.00 minutes.

Eslimalcd time for etralysis: - 45 minules.

Calculation: A calibmlion curve ofTriacetin is prepared by plotting lhc concentration
oflhe standards versus lhc respective pcsk area.

Calculalions:

Area ofsample Conc. ofSlandard ml ol-l--\tract
Triacctin us/g= -------------------X -'-------''---"-----X

Area ofstandard I Wl. of Sample

'ltt
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Sr. no
TriaceliD us/p

I

I larket 999Jarda + Sank"l N.l Srp"rl Lri,, <0,000r <0.000t

'2 Mmlchand Superb Jarda +Moolchand Superb -
Supari O,M 0.06

:l Shimla Jarda + Shimta Supa;M,i 0.06 0.05
4 Soa 1000 Zarda + Goa Supari <0.0001 <0_0001

r5 SutklE Pa, Parag -- / <0.000r <0.000t
6 lulkha Manikchand 0.031 0.016
1 :licl Eucalyplus <0.0001 <0.000t
lt ilaba Zrda 120 0.01 0.01
9 Dcnlobac Crlamy Snuff <0.0001 <0.0001
10 Lime Mix - Miaj Tobacco <0.000t <0.0001
ll Shahin Mishri <0.000t <0.000r
l2 Dabur Red Tooth Powdcr 0.021 0.024
t3 Baidhyanath Red Tooth Powder <0.000t <0.0001
t4 Gai Chhap Z-arda 0.31 0.28
I5 Raja Khaini 0.011 0.038
t6 :;ulkia Tulsi Mix <0.0001 <0.0001
t1 IPCO Creamy SnulT <0.000t <0.0001
1ll Kuber Gutkia 0.034 0.036
I 

(.) VimalGutkha <0.0001 <0.000t
20 i uib€r'lobacco Walcr <0.0001 <0.0001

5t z-
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?m. D€termination of Sodium Propionrle

Pr€paralion of extraction solution:

Take 35 8 ofcacl2 and dissolve il in about I lit.e ofDisl. Waier,

Add 0.54 ml ofConc.IUSO4. Make lhe rol,l volume lo 2 lilem. 
_

llxtraclion:

weigh l0 g ofthe lobacco sample in 125 ml nask. Add 20 ml oflhe aqucotr\

exlracrion solurio'n. Moislcn the lobacco on lolary shaker unlil all llic solulion is

absorbed by lobacco. Add 80 ml ofmc$anol. Seal lhe flask with lhc parafilm.

Shake the sample flask for 30 minutes. Let the sample sil for I hour. Shake the

sample a8ain for 30 scconds. Decanl liquid into centrifuSe tubes. Ccntrifuge at low
speed. Take 2 ml oflhe supematant and add 2 ml mclhanollo il- Mix lhoroughly for
l0seconds. Centrifirge al mcCium speed. Take the supemalaDl for analysis on Gas

Chromatograph.

Eslimated time for extra.lioD: - 2 hours p€rsample.

samDle Analvsis - Cas ChromatosaDhv :

Gas Chromalograph Confi guration:

Injeclor:
Detector :

Column:
Carrier:
Makeup gas:

Calculalions:

Atea ofSamPle
Na-propionalc ug / g= -_-_------- X

Ar.a ofsrandard

Splitless.
Flame ionization (FID)
BP 5 ; tused silica capillary column.
Heal 12.0 psi; flow=2.3 mymin. @ 70 degree C.
Nitro8en gas;25 ml / minute.

Gas Chromalograph Operaling Condilion:
Injector: 225 deg.ee C

f)eleclor: 230 degree C.

Column OveD I-emperature ProfiIe:
Slan Temp.: 70 degec C

Rate: 7.5 dcg. ('lminule lo 155 deg. C .

Rale: 7.5 d(]g. C/minule to 205 de8. C.
'l otal Run trme: 25 minules.

Calcutalions: A calibralion curve ofsodium Propionalc is prepared by plolling the

concentralion ofthe standards versus the respeclive pcak arca

llold for lwo minulcs.
Hold for 3.07 min les.

Ilold for 4.0 minules.

Conc. ofSrandard ml ofExtracl
,,,,- --- --------,,- x

I \\'t ol Samplc

'(,
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Sr. no Product Namc

Ne-propionrte

uelE

I 2

1 Sanlel 999Jarda + Sanl"r N".I Srp* }fi- <0.000t <0.0001

2
Utoolchana Superb.larai +Mool"t und Superb

Supari
/0.35 0.37

3 )nmla JaIda + Shrmla Supari Mix <0.000t <0.0001

1 roa rwU Zarda + Uoa Supari <0.0001 <0.0001

5 rulKns fan rarap <0.0001 <0.0001

Gulkha Manikchand <0.0001 <0.000t
1 Click Eucalypos 0.00,1 0.005
IJ 6aoa larda t2t) <0.000t <0.000t
9 Dentobac (iearny Snufl' <0.000t <0.0001

10 Lime Mix - Miraj Tobacco <0.000t <0.0001

l1

DabuAA Tooth p"*d.. 

--

<0.0001 <0.0001

12.
0.4.t 0.46

tl Earonyanarn Ked I ooth lbwdcr <0.000t <0.0001

I4 rar Lnhap Zarda <0.000t <0.0001

I5 Raja Khaini 0.0007 0.0005
I6 0.0002 0.0001
t1 rLU LrCamy SnuI 0 0003 0.0005

Vimal Gurkha

L01 I

l9 <0.0001 <0.0001

?0 urocr I obacco Water <0.000t <0.000t

'(u
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7rL Eslimatiotr Procedure for Humecta[ls
(Glycerol, Pmpylen€ clycol aDd Tri€lhyletre clycot)

Extraclion: Weigh 4 g oftobacco sample in a 250 ml conical flask. Add 50 ml warm
( 50 degree C.) double distilled wal€r inlo ihe flask. Cover the nvnoulh oflhe flask
wilh parafilm- Ilfix on a *risl action rorary shal€r for 60 minutes. Sit for 30 minures.
Decanl fte clear supemalanl into rhe sample bottle. (Cenrrifir8e ifnccess6ry) proceed
to analys€ lhe glycols on Gas Chromalograph-

Chromaroerap'hi" conJitions,

Chmmalogaph : Model Chemilo - 8610.
Injeclor: Split with split flow I5mymin.
Column: BP5, Capillary column,50 m X 0.22 mm X I.O um.
Deteclor: FlamelonisalionDelector.
Anenuation: 2, Range 10.
Aulozero: On.
Carrier: Helilm 30 ml /min.

Air: 333 mymin.
Hydrogen 420 mYmin.

Temoerature Proeramme:

Oven Temp.: I l0 degree C.
Time: I min.
Rale: E.0 degree / min. ro 220 degree C. , hold for 2 min.
Total Run Timc: l7 minutes.
lnjecror Temp: 250 degree C.
Deleclor Temp: 250 degrcc C-
Polarity: Negative.
Back ofi Negalive.

x I0.

Idenlificalion & Ouantificalion: Localions oflhe peaks for Glycerol, propylcne
GIycol and Triethylene Clycol were ascertained by running the standards ofcach of
the Blycol individually. Slandards: Standards ofdifferent known concenlrations
ofeach ofthe glycol wcre run and the calibralion curves oflhe concentralion against
pcak area rvcre ploned.

Calculalions: lndividual }lemeclanl (Glycerol or Propylene Glycol orTrielhylene
Glycol)

Area olsample Conc. ofSlandard 50
Conccntralion ug/g = --.. ------------- x ------------------ X ------

Area ofstandard I 4

a: <

-11



Sr.trc TrietbylcDe
glycol rsle Propylcne glycot Fglg lycerot!8/8

TI,]C I TEG 2 P(; r P(; 2 GI,Y I GLY2
I

Sanket 99 Jaraa + Sunk"t
No. I .0 0001 .0.0001 <0.0001 <0.0001 <0.000t <0.0001

2
Moolchard Superb Jarda
,Moolchand <0.0001 <0.0001 <0.0001 <0.0001 <0.000t <0.0001

l Shimla Jarda + Sl;mla Supar.i
65 t.18 641.51 , <0.000r <0.000t / <0.000t <0.0001

I 3oa tOOO Zrda + Supari <0.000t <0.000 <0.0001 <0.000t
<0.0001

<0.0001

<0.0001
<0.0001

5 Cutkha Pan Parag <0.000t <0.000t <0.0001 <0.0001
6 3ulkha Manikchand <o 0001 <0.0001 2|.71 2t1.E4 <0.000 t <0.0001
1 3lick Eucalyprus <0.000 <0.000 <0.0001 <0.0001 <0.0001 <0.000I
{l gaba Zffda tZo - -T-O.0O0I <0.0001 <0.0001 <0.000t <0.0001 <0.0c0t
9 Dentobac Crcamv SnuIT <0.000t .0.000r <0.000t <0.0001 <0-0001 <0.0001t0
tt

ime Mix Mnaj <0.0001 <0.000 r <0.000t <0.0001
Shahin Mishri lt748l I 120 94 <0.0001 <0.000t .nnffii

12 Dabur Red Toorh powdi 6250.61

3t6.75
6270.26t, 5870.08 5714 t6 <0.0001 <0.0001t3

t4
Baidhyanalh Rcd tooth po;;; 122 69 <0.0001 <0.000t <0.0001 :9.0q0]

<0.000trqlq_hEp a4a <0.0001 <0.000r <0.0001 <0.000t <0.0001t5
l6

laja K}aini 269.45 262.56 <0.000t _:s_asgl_
<0.000 t

<0.000t
<0.000 t

<0.000 t:iulkha T"l.iMi <0.000 t <0.000t <0.000t
)7 ,.0.0001<0.0001 <0.0001 <0.0001 <0.0001 <0.0001I8 <0.0001 <0.000t .:0.000t <0.0001 <0.000t 5q.0q0l

<0.0001
t9 Vimal Gurkla <0.000t 10 000 I t82.5 J70 69 <0 0001

<o.0o0r
20 fuibcr Tobacco 2399.12 2321.11 <0.0001 <0.000 t <0.000t

3;6

<0.0001
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70- Det.rminrrion of Moislure Cotrtenl

Accurately weigh and record lhe weighl ofan approprialely labeled, dry 20 rnl glass

vial with ainiBh! cap.
Transfer lhe Iobacco (2g) into lhe pre-weiShed 20 ml glass vial wirh ainig.hl cap.

Accurately weigh and recoril the roiafweiShl ofthe caPped vial wilh lobacco.

Place th€ sampl€s in lhe oven al I lo"c wilh lhe caps loosened to allow lhe moislure lo
be driven ofI fiom the tobacco.
Affer a minimum of24 houF, remove.lhe vialsand lighlen lhe caps immedialely lo
prevenl re-absorplion ofmoislure ftom lhe air. Keep lhc samPles for 2 hours in a

desiccator for cooling.
Accurately weigh and record thc lolal *eight oflhe capped glass lial wilh lobacco

anerhealing and calculale the oZ Moisture conlenl.

7. Moisro rc co.l.rl = w.ithl of tob..co .trd tl.$ vi.l - w.ithi of lob.@ .nd gt.$ vi,l X I@
(wciShr bcfi,E haring) (wcish and lEtins) 2

Sr.No Product Namc Moisture Content
on percenlaqe basis

1 Sanker 999 Jarda + Sallgt J!pg! 772
Moolchand Superb Jarda +

Moolchand Supara 747
Shimla Jarda+ Shimla Supari Mix 5.03

Goa 1000 Zarda + Goa Supari

Gutkha Pan Paraq 4.99

6 Gutkha Manrkchand 4.86

1 Click Eucalyptus 16.87

8 Baba Zatda 12O 11 25

I Lrme Mix - MiIaJ Tobacco 24U
1C Shahin Mishn 10 15

11 Dabur Red Tooth Powder 5.74

12 Baidhyanath Red Tooth Powder 5.24

13 car Chhap Zarda 11 33

14 Raia Khainr 24 52

T5 3utkha Tulsi Mrx 5.29

1€ (uber Gutkha 5.64

11 y'imal Gutkha 7.97

.1i



t. Conclusiotrs, recommeDdrtiotrs.od lioritrtions

Substanlive quanlilies of n iirosanrines, Bap and heavy metals exist in mosl smokeless
lobacco products. Nicotine conlents are very high in some and lower in others.
ll is possible lhal $os€ wilb lower nicoline conlenl are largeted towards children; as
"slarler" prcducls. Il is alarming that Red Toolh powders;hich arc not markete; as
lotacco products also contaih subslantive quantitics ofnicotine.

Tlese findings underscore the need forinlensive eflons lo prevenl men wome, and
children from using any smokeless lobacco producl.

Il is rccognized that the currently mark€t€d lobacco producls have nol be"n ,1,0r"","0 
'

lo adcquare regulalion. All smokeless tobacco products should bc subjeoed to r-eview
bascd on procedurcs applicable to othe, consumer produels intend€d ior human
consumplion. The incorporalion ofnon-tobacco ingrcdienls inlo smokeless lobacco
producrs should also be regulared, for thei, potential tor harm indeDenCcnllv or bv
rnleracrion with tobacco. Health wamings and labclling should reflcct the tnowri
adverse health effecb ofthe smokeless tobacco produci.

The findings in this rcpon are subjeq lo at least lwo limitations. Firsl, lhe analysis did
not use a sales-weighled or represenlalivesamplc ofall brands or m.rnufa",rr"'o; if,", 

-
products tesled were 20 leading producls. Second, rhc ,lndings for any s["if,.-ti.rra
could have ben affecred by faclors unique to thc \amptedelivered loi;ir,.,,y -
survcycd. such as the retailers. duralion and condrrions ofstorage (e.g.. humidity and
lcmpcmlure) and manu facturing dates.

31t
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Annex-l: Delails ofsmok€less lobacco brnDds teslcd:

No PROOUCT I'IAME

1 Sanket 999 Jarda '
Sankel No 1 Supari Mix

2 Moolcnand Supe.b Jarda+
Moolchand Suped Supari

3 Shimla Jarda+
Shimla SupariMix

4 Goa 10OO zarda+

Goa supari

5 Gulka Pan parag

6 Gutka Manikchand

7 Clict Eucalyplus

I Babazadal2o

I oenlobac

BATCH

J.
J

004, 006
balch 006

MSY
MSY

4,9
A9

ptace oj
Dateofpurchase pu.chase

22-Oct2r]o3

22'Od 2(m

22-Ocl2co3

22-0(12cD3

8-Nov 2003

8-Nov 2003

1$& 2003

4-Nov 2m3

22-Od2N3

22-Od 2m3

22-Oct 2Cn3

22-Ocl2N3

22-Oct 2003

22-Od20p3

B

351090

Barcode no 890'183704O606a

Barcode no>8904027801 04 1

Gujaral

Gujaral

Bangalore

Mumbai

Mumbai

Mumbai

Gujarat

10 Lime mir - Miraj lobacco AAS

11 Shahin mishri RC No DMJr'CH-24/2/95

12 Dabur red looth powder 2432

l3 Eaidhyanalh red loolh poMer 1423-1416-1552

l4 Gay chap lobacco

15 Raja khaini

l6 Gulka Tulsimix

Regn No ADUPG81oFXM002 22 Oct 2003

08ct23 22-Ocr 20O3

-32, \
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l7 lrcO c.eamy snutf &Nov20O3 Gujarat
ReSn.
No,AAEFA6O22AXMml
JULYO2
Regn.
No.AAEFA6O22AXMm1
FEBO3
ReSn
No"AAEFA6O22AXMmI
JUNEO3

0.818 Kuber guika

19 Vimalgutka

20 Tuiber lobacco water

8-Nov2m3

8-Nov2003

Gujarat

Gujaral



Annex-2: Tecboiqrrcs uscd for thc Measurcmcnts ofchcmical constiluents of
Smokeless Tobecco

3 >-\

Name of
lnslrumenls

Make of
lnsrluments

Delcctors Column Tobacco Chemicals

Gas
Chromatograph
Dual Pon

'lbshnival

lnstrument
(lndia) hd.
Model no.
8610

Flame
loni:!alion
Deleclor
(FID)

Capillary
Cbluntn (AP-
s)
50 m X 0.22
LD. X t-0
,/r'. I

Glycerol,
Propylenc CIycol,
Tricthylene GIycol.
Benzo(a)pyrene
lriacelin
Sodium Propionate

Packed
Column (3olo

ov'l0l )

Alkaloids:
Nicotine

Thermal
IoniTalion
Deteclor
(TID)

Capillar],
Column (BP-
5)
50 m X 0.22
l.l). x 1.0

Alk loids:
Nomicolinc,

Myosmin€,

lllcclro Chcmical
'I rtlce AnnlYser.
ll)lrragriphic &

'l rchniqucs.

TG&G
lnsrumcnts
Princelon
Applied
Research.
Modelno.
3 0lA-/3 9413 0 5

Techniques:
Differenlial
Pulse Anodic
Stripping
voltamclric
(dpasv)
Differcntial
ftllsc
Cathodic
Slripping
voltamelric
(dpcsv)
Diflerc nl ial
Pulsc square
Vohamelric
(dpsv)

Ileavy Metels:
Nickel,
Lcad,
Cadmium,
Chromium,

Selenium.

Diflercntial
Pulsc
Polorog.raphy
(DPP)

Elcclmlyle:
0.1 7o Hcl

NilrosamiDes:
N-nitrosonomicotiDe,
4'(N-
nitrosomethylamino)'
l'(3 pyridyl)'l-
bulanonc. N-
nirrosoanatabinc.
N-nitrosoanabasine.

5l



High perroimice
Liquid
Chmmarogrrph

I.tirachi,
Mcrck :

L-6220tL-
740{J/t _--t1<o

Liquid -
Liquid Phase

C- 18 column SorUi" ncia, 
_-

Eugenol [2-Melhoxv_
4{2.propenyt)-

2E!.'llooutte team-
Uhra-Viot€r
Spectrophotomeler

Ilbshnivat
I Instrumenr
-(lndia) kd.
Specfascan
Model no:
2600

Wavelenglh:
420nm
550nm

Nitrale-

lflccrron/cs
I co'po,,r. ur
llndra
Mode! no:
MA 5840
MS 500.

Analyser with

(;enerating systcrr

Mercury

pIl Tcstronii
M(del no:
5lt

pH value

Tirrimereri;
Method MagnesiulD

Carbonate (Mgcor)

, -_t.,

5l



Aoncx-3: Calibratiotr curvcs uscd for estimations:

Standardiladon of Nomtcotine
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Stzndardisition ot 8(a)P

1500000

.000000
3500008

' . 3000000

i ?500000

€ zoooooo
S rsooooo/ roooooo

500000

0

Standard Graph of Nicotine

,1000000

12000000

r0000000

8000000

5000000

1000000

2000000

0

R?= 0 9996

Narate C.libralion

0.5

0a5

0a

035

e 03

e 0.25

015

0t
0.05

0

y= 0.03&
R'.0.999?

10 r5

Arnmonia Crlibration

0_r8

0-16

0ia

o 0.r2

E 0t

! ooa
< 006

004

002

0

i5

0 ?0 10 60 90 100

Crlceirraton ot t&:oole mg.n t

Y=0.0033r l



Fi= o ss5f

500 C.|tc 1000 |SOO

2000

1800

r600

1100

r200

r000

800

600

a00

200 .

0.

ta0

- 120

100

E80

'i oo

a0

20

0

y= l.l585u
F,: 0 3996

?500

2000

B 1500
a

3 1000

500

0

. / t = ze.zoa
*= 0 9658

70

60

50

8.0
330

20

l0

0

i6

tead C!libratlon

?o cddL 60

Orrom!um Calibr.tion



3flrllm
m

,IM
1sl:l}nl}

v = 3rrx
*=099e6

,()!1m
.JIEN

Stan.lardiBation of Sorbic Acid

120000000

100000000

3 80000000

j eooooooo

I rooooooo

20000000

0

y: r E '06x
R'= 0 9995

Standardlrldon ol Sodlum
Propionale

5530.6r

Stthdardlsrtion ot Triacetin

7000000

6000000

5000000

E roooooo

! :oooaoo

2000000

r000000

0

0 10000 ?0000 30000 a0000

Coic- or Srrldard

30000000

25000000

. 20000080

: r 5oooooo

E rooooooo

5000000

0

0 2000 .000 6000

C-of,- org'rrkd



ltEkiNnficWdAtOURML t2oo9l 9. r t 40_r ).7
rssN 1537 742tX:DOt lo.1loMswioos t32 fhescientif icWortdJ0URNAL

vvw*lhescrentticworld ron)

,'J;"H"t:,::'fft"",j:,lT;::'Jl.yl"iTl:djenrs.or smokeress robacco producrs, i.e., rhe

*rn{r**ffi***ffirr,::l
rrrar irmost sov. J;';;;;il::;t lt" smokeless tobacco products. ll was observe.r

**:tn:';:;:,,,,'nn,u."ii"Im hf li., f ;f" ii,;ji:fu:l#,:+:;f
KEYWOBDST smokeless lobacco. melals, lead. cadmium, arsenic, copp€r, mercury

INTRODUCTION

The robacco planr (Nicotiaha hbaLunt;\
snrlled ,br various effeco t,,,,,.tt a* r,n*i9'!, 

knol{n f9r ir\ leave\' wlrich arc smoked' chc$ed, or
n'co,'r,,.itrr, which ,, n,,-r,, ,,, n,."i,""#il_1I:1.:T.-1u1,...1.?""1,*,(co comcs rrom ,he chcmi(ar

ffi':l'J:ffi ",i: tr#l;:f ,'m, ;ll"l'',r.;l ;;;;; :ilI.Ji:fl:'J"fffi "# :l*:,:3
und nicier (Nir. n;-#;i;;";";:i,!)_ cadnuurn {cd). mcrcury (H8,, a enrc (As). screnium (se),
been resurarry review€d i, a,","", i',i' # il"'' 

\ c I) \r udied I s I and rher I el lecr s on hurnan hea hh have
r'"u'y ri"rat,',,e r*";l;;;;,ffi,i:*f ll;,*s * rie wo'ld Hcahh orsanrzation (wHo). rhese
rnerabotic funcrion, as su"r,,.,, 

"".#,ri;,". 
*"rr r\ many man-rnadc \ourees. anA rhey ao nor rrave.anl

,n India, a very popular form of-r i,.
m:;l uy ;1. tml.,,xnfl:i p::[:il:qj; ::H:#..ro:H.trr."::fiJfl:
roba.ro-specific niuisa;"- ,iii,;;;;..': 'n'orcless tobic(o plcrrucr' rsrP\) includ€ nonvorarire
..or. ln .ieu,.,,..ii,ai il i;;:;;r';J''*amrne 'cid\' .nd orhcr convrruenr\ Rr6)rrs ot rox,c
rouacr:o varianstt0i. r'1. .;;;,;,i;;'"; 

us rt' srrtdv.rheir nre\ence and accumurar,on,n smotetess

-,,r"r*. .u"...'ra,,L;;;;;"T;,:l j:[,ffi,:Ji*ffi: tff::i :i,,r"::li il:ii:"T

Determination of Toxic Metals in lndian
Smokeless Tobacco products

Dhanashri.D_haware, Aditi Deshpande., R.N. Khandekar,
and BohiniChowEute
lndien lnstilute ot Envilonnentel Mdicite, Kasturba Hospitat, Mumbai

E{nail: iiemborn@omait.com

Beceivd Atgttst 28, Og; Fcvi..,O &t&r S, Aog; Aepted Uote. 5, 2OOg: pt *hed Uobe. t4, ZOO|

plbr6hed by lhos.€nt'rcwo.rd !t!t{1h!:!!te4rEEor(,.cr

llN,JEY')At:. 1
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nicotine, aod thereby in associated heahh effe.6, such as increased hean rate. an ircreased ris\ in
pregnancy, increased premarure f€ral de:th, and SIDS (Sudden Infanl Dea$ Syndrome). ll has bcen

reponed by the Scientific Cornmillee on Dmerging and N€wly ldendfied Health Risks (SCENlllR) in

20O81I ll (ha! aqueous and organic €rtracts of Arnerican and Swedish moisl snuff and lndian chewing
tobacco cause mutalions and ckomosorul damage in bacierial and manrDalian cell culturcs. Increased

micronuclei formation in oral epilhelial cells as evidence of chtomosomal dama8e in oral cancer Palients
due ro STP use has b€en reponedll2,l3l

'llre rol€ of copper (Cu) in submucous fibrosis i, vrro has b€en shown earlierll4l and ir was noticed

that Cu in Sulkha may be responsible for lhe fibrosis in mouth cavrtjcs. Early syrnptoms of chronic C -
poisoning include prcam€rous oral lesions (leukoPlakja-small white patches) and sores in the moDlh or

rongue, followed by oral submucous fibrosis and difticuhy in opening tl€ mouth fully. kad is

paiicularly dangerous for thc younger a8e group, as chronic exposurE resulling in lhe lowering of lhe IQ

and its poisoning effdcl on tb€ brain may nol be reversible-{4,I 5' I 6l Arsenic €xposure can cause skin I

pigncntation and cancer pmblems. ulcerations of lhe mouth' low hemoglobin' leukemia' acut€ renal

iaiture, seizures, ana nerve damaeetlTl, and il is also a Potertial catcinogenl]8l Excessivc dos€s of Cd

are known to cause lung and bone damage, and increastd blood pressurel3l and causation of
cardiovascular diseascl I 9,20,21 l.

Our study lar8eled seven differenl Sroups of STPS for del€rmination of a lotal ofeiSht rnelals' namely

Pb, As, Cu. Se, Cd. Ni, chromium (Cr), and H8. On analysis' it was found $at the smokeless robacco

contained considerable lev€ls of metals like Pb, As, Cd' and Cu, which if €onsumed in cxcess q/ould

prove harmful for consumers.

METHODOLOGY

Sample Collection

Indian sTps were purchas€d from rclail stores in Mumbai. The dalc of Purchase, narne of manufactufer.

company. and manufacturing datc wer€ record€d. Twenty_fivc forms of differml brand\ of STPS were

.olecrea fr,rm l0 outlels in various pans ofthc cily. samPles of lhe sarne brand were mixed loSelher lo

obtainarepresentativcsampleoflhalproduct.Brandna,neshav€notbcindisclosedinlhispaPcrdueto
Icgal requiiemenls. llre Products collected for analysis representcd the €onrmonly uscd brands such as

,# pop"lar gpt*}la, zatda. khajni, and mistui which are chewing tobacco products lhar have hecome

-*" ioprf*, esPoiaily amon8 teenagcrs and young adulN in rnany states of lndia' ()lhcr lohacco'

"ontuining 
proauirs we;e also selccrcd lhal included creamy snuff and Denliffce (Danlmanjan)' one

earlier ph-armacokinetic study on mishri (a form of STP) use by women reponed that 0'5-l g ot mishn

was apilied to teelh and relained in lhc mouth for l0-15 min or longer[22]'

Sample Preirealment

All samples werc gound lo 2Gmcsh siire with a grind€r and kept in cloaned pol)4hene baSs and slored in

desiccatonj.onegramofsamp}€l*astakcnforspecilicanalysisandprcucatedasperlhestandard
procedure given below for differcnl melals-

A. Pb, Cd, .As. Se, Ni Wel acid digestion method: a l'nown quantity of samplc (l g) was lalen in

a clcan borosilicrlc bealer' The sanulc was wcl diSesled wilh 3 rnl of conccnrated nilric acid

(AR or GR Srade) and 2 ml perchloric acid by slow hcating The solution was evaporated lo near

dryness. lr was ensured lhal lhe residuc obtained afler digeslion was free from or8anic mrllcr'
wtrichotler*iscactasimPunlrcsinmetalana)ysis.Thcwhiteresiduewasreconslituledusjngl0
ml of supFnims cl,:crrolyc. Thrs \amplc sas funher aoalyz€d on the voltanrrnettr' an instrurncnt
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known.for ils s€nsitivily up to nanogram level. Thjs murinc aralyrical me$od is well known forils minimum derecrion tevet fol samples having a t.*..*."*t"" .f,f,. ,""ir.B. Hg - Berhge's appararus merhod: I 
_g 

of gro,,nd samph, 4 mt of HNO;, _J'j ,r 
"r nrO, *u"kepr for rcfluxirg for 2 h. This was f;to;ed by addi;o, of *ppoflin;';t#lyte, The samptewas lhen raken foranalysis in a cold vapor Hg analyzer.

Sample Analysis

kvels oflb, Cd, Cr, Ni, Sc, and As in thc proces$d-samples ,r.r..r,,.rr"a ly,m aifferential pulseanodic srrippine votrarnnEky (DpAsv) r€.hniqu€. rud Ar'*", ;r;;;;;;;i,i,. 
"orr"rn,n"r,yusins a EC&C (princebn. NJ) modet pAxC j64 wirh srarrc rne,;,il;;;;6;DE) asscmbty(PARC 303) wirh a PARC 305 srirler. The nEasurernenr procedure w:s foilowed as repon€d enrlier[23].The elect oly:!€s and insturEnt condirions used for differenr rrrrals f,"r" U".r."._#^t ln f"UI" f_Reagenr btank samptes q,erc subriacred Fom rh€ conespondins b,,"h.i iil;;;ti.'lhe minimumderecrion tidr achieved was 0.03. 0.012. 0.0.r. 0 o:, o uis, o.qftz. 

",a 
ir. i [_ r"iret. c,. Ca, C,, Ni,se. ing.l:: _respecrivery. rhe quat,ry or dara was ^,,*d by an"li;;';;.rlniara *r.*n."malerials{24,51. Thc rEcovco/ was found lo be wirhin iE%. m" p._,i*itf. 

_f"r.f.'of 
metals aresummar-ized in Table 2. M€rcury rD€ut in the process€d roaacco ramjte. *^ anafyz.Jusing u O;gilrtMercury AnalyzEr (MA 5E40) fmm Etecronrc Corporarion .r r"aij iecii ipr,.i*s a cora vaporgencraling sFtem using the protocot descnbed in "* "_1i., 

,ra,".i:ii. '-

tnsrrurnenrat paraherer a.o,or* ,o.tllnjrt"ls or Heavy Merats during vortammerry

Metal E % vs.
As/AgCt

Scan Putse tuodutationFaie Fepetition Amplitude
Time

SupporlingEtectrotyte Technioue
Composilion

cd
Cu

Cr

4.42 V 5 mv/sec
-{.6 V

-{.0? v
-1.2 v 5 mv/sec

O-5 sec

0.5 sec

0.25ya HNq DPASV

Sodium acotate (02 mo!t), OpASv

pentaacelc aci, (0.05
mol,l). sodium nitire{2.5

Oouble dtsiilt€d water.0.0? OpASvt dirn€thylglyoxime.

N

Hq

Se

-0.9 V 2 mvr'sec

_{.6 V 2 mv,/sec

O.5 V 2 mv/set

O-5 sec

0-5 s€c

0,5 sec

50 mv

o.? u Hct
o't Mflct

10% HNq,siannous

-...lln*,*" smokel€ss- robacco analysis, lhe producr\ w(re drvided rnrosuDgroup6 dependrng on th€ form and brands, respectrvely. Eactr vatue wasldplicate anatyses, atong with rhe slandard deviari*iat 
"".i.*r, i" frif. :l.-

sevcn rnain groups and
rcponed as $e mean of
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TABLE 2
Permissible lnlake Levels as per FAO/IVHO Recommendalions

Metal ProvisionalTolerable
Weekly lnlake (pg/kgtoi,eek)

Per Day lnlake
(pq/ks/day)

For a 60-kg
lndividual (pg/daY)

Rcl.

Cd
CU

25

t5
3.5 -
500

5

3

02 1

100

300

180

30

600

RESULTS AND DISCUSSION /

ln India, lhe consumption ofsmokeless tobacco is widesPread b€cnuse it is inexpcnsive' widely available'

ireariff aa*tti"erf, ana fras comPlere social acceptance, untike smoking Nicoiine-content' loxicants like

iINe'", part, alkatoids, aldehydes, and rnore have been sludied by rr,alyl27l, so in rhis srudy we

loeredthcdetcrrrrrnatlooofrleulsinth€STPS,Recentstudi€shaverePonedlevelsofloxicmlalsin
i-r?. 

"u.rr 
* *urr -a elalkan 

'qm;kl28l 
but dte rcsearch on metals in Indian smokeless tot'acco brands

ir_un.orn lontit. Similarly the;s€ of vollanun€try for rnclals in cigarerc bbaccos has been reponed

"^riiertzSt. 
D.uio*ol.t ; and M;erzwa reponea a comparative analysisof th€ nrelals ir tobacco using lwo

differenl techniques involving alomic absorPdon spcctrophotometryl30]'

ftre m"ra.t anutysls of snikeless tobacco tras yielded very useful information about &e indirect intale

of f,""u:y rn.,"ft. Ii these products' the levels of Pb' As' Cd' and Cu exceeded the averagc daily intake

Jrrr"" Jf ".*rrnp,;o". 
Erposurcs to each of thes€ were calculated using an average consumption of l0

*'"r,"" *, a"r 6^.a .n iunev repons. AcmrdinB to lhe GYTS (Global Youth Tobacco Surveys) and

[i]i,l""l"rri !"*". scherne) Un,r ofTlss (Tara Insliiurc ofsocial Sciences) Mumbai tndia 1998' rhe

.,*"+o*'thatamonSsfudenls,addlctionlothcfo]lowinSformsoftobaccoinlakewasciga.rettes
i*r.fl,"t,. fo.o*, lobJ;o chcwinS. h.7%; Paan masala sg%l and gutkla' 96%' Of rhort' who r(xrl

ii.* oria*o, vcry frw wcre addrcted lo a sin8le p'oducl t5% of those who (moked 27o of lhosr

;;;,i;-;; -*;b. 13% ol rhose u/ho are s;*ha. and 14% of rhose who ch€wed robacco in orher

rrr,,.. pi, masala/gurkha addicrion was touna in uottr ruml and urbafl areas[311. Th€ averaSe daily

intake was calculaled as shown below'

Daily inrale (pg/day) = MeBI concentration in gutkha sample taken for analysis x weighl ofgutkha
--'rr^pt.iit.nror-alysis(pouchweighl)xDaityintaleofPouch(l0pouchesperdav)

severalfmdproduclsinlndiabaverecorruIrcndcdlimilsforsomeheavynelalsihowever'although
Sfpl -" "f^*ifiJa 

r"aer foods for regularory Purposes' the tin)ils for melah have not been specilicd

"rcforc, 
rf,. auify ;nlake of lhc$ clemcms was comParcd rvirh the Provisional lolcrabl€ weekly inlalc

iprufl- ,r,f thc proposed maj(rmum P€rmissible level su8Eested by the Food and Agriculture

Organizot,on fwoai Heullh orPantrarion (FAoAVllo) as \hown in Table 2'

. Lead - The FAO^VHO cslablished a PTWI of Pb in adulis and children as 25

" 'ft'lweekll2.ll l AccorilinP l(, lhe Joint FAO/WHO Expen Coruniltee on Food Additives

iri-l?o lfri, ,^* **.ularro-n of Pb in the b<xtv was bas€d on net absorprion of Pb - 40% liom

,li","ty ,.r.*, l0'Z f()D food and dnnking warcr' and up to 50% from inhalarion of Pb

compounds. l'his imPhcs lhat al an inmle of 5 P8/kg bw/day' relention of Pb in the bodv leods to

,r'i,i*"r*a ur""a gl r.vet' thereby impacting the hematic and immune syslcm- lr was found that

in four bra,:as, A5 A7. A8 A9 from Sroup A (Sulkia)' $e Pb hvel touched or excedcd this

fnnissiblc rangc. as slrorvn in Table I when an av!'rage l0 Porches were consumed per dav

<? <
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TABLE 3
Observed Levets ot Heavy Merats in STps with (t) Standard Oevialion

t9l9 ,r9/9 t91s ts/s

8l
82

a

or
@

E. Khai.i
E]

E2

GI
G2

o t3tot)2
0.4510.0t

0 03 t 0.0t
6a r 0.@

0 9510 02

29.8 t o-Oil

23.4 r 0.02

33.310.01

0.t3i0.01
0.r5r0.00
0,19 r 0_01

0.!5 r o_00

0.53 r 0 00

0_9610.03

0.r 3 1 0.00

0.59100t

s.tx r 0.07

0.331003
0.31 100!

0.30 ! 0.01

0.r6 r o 02

o.r6,0.02

0.t t 1 0.0t

0.5710 04
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Pe' d.y ievels catcuhled consjdoing a consumptioo or mrnimum to porrches per day

Arser c - In t990, rhe JLCFA ser rhc As t€-vet lo 2_t lrSi/t8 bwday_ pTWt for As accordinS rorhe FAo/wH"o in.aduhi is r5 rs/kslweektJ2.ra.:r.:ei.-e.i*oi"ei"',ii;;;:,,;;"J;r,,",
group A was found lo conlain toxrc levels ot As. as shown in Table 

-1.

Cadmium - Cd was found betow thc Dcr**p, r.o,, c-,p e -ft;;,;;':"Tfr''sibre 
rercr in.arr Eroup( as shown 

'n rahre r.

rrrcrrommenaej varue ft;;; ilft.,.;liltr,if ,];ill.illi,::#.;*j#iil:l;
propeny and $e ton8 biotosicat harHifc of Cd, a tevct of 0.2-t U*"fb*-ro, n", *""sertl2.37t. This equals l0 ,rs cd/day ror a 60 ks body *",*ni .,iiiir"li"r"il**,_"
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TABLE 4

Common lngredients Used tor Flavoring ol Tobacco

rh.s.jnfficwdldJ)l)RML eA{E) 9, t t40-1117

following oral €xposure of Cd is likely to dcpend on physiotogrcal slalus such as age and levcls

ofFe, Ci, and Zn stored in the bodv. AccorJrn3 ro IPCS lgg2llgl ingesred Cd trom dailv food

and waler is aboul 12 25 p8, from which the acrual absolbed amount of Cd is 0'6-1 3 p8/day'

and total inhalaiory intake from the almosph€re is 0'15 \rglday of which the aciual absorbed

amouDt of Cd is 0-M Pglday-
. CoPP€r - Cu is an essential and beneficial elemenl in human mel-abolism hs recommcnded

da;iy intate, Uase,.t on essentialiry, is abour 0 5 mgAS bw/dav' i'e', 500 FElkg Mv weiSht per

auy *"o'aing ro reOlwHO{38 i91. The Cu l€vels w€re found to be hiSher in four brands: As'

nf, ea, anrt,Le ofCroupe 2A2,2.12,i37, nd 656 !8 per pouch as shown inTable 2 As per

ea.rlier studies. the average daily exPosure from ai,' food' and waler for a penon weighing 70 kg

and d.rinkjng 1.5 I of waler per day, ealing I 5 kg of food per dav' and inhaling 20 mr/day h 0'01

0.06 l'g/t8'"31.4 p8/rk8' 
",a 

l.:: pgng ugav "'i8hl 
per dav' rcspecrrvtlvl4o] The role of cu in

gutkha for causing submucou\ nbrosrs ha\ b€en olconcem anrcng dentrsls'

ThctnetalsNi.Se,Hs,andCrwerefoundtob€nc8liSible,andthereforcnotreponedintheresults'
rte .source of hearl nrials in smokeless tobacco may be due to armospheric absorprion by lobacco

olanlst4l I. A numbe; of faclors inJtuence $c actual level of elcments found in plants that includc lyPe of
l,i",i ,i*r.. f.".f .f.rcm€*t\ rn soil, sort anJ lcafresidues rcsuhiflg from application of metai-.onlaining

lsricrdes. insecticidesl42l, and soil amcndmcnls includinS fenilizers and municipal sludBe{43] lt also

lepends on rhe drsrance of lhe plant from lhe source of the elernent, thc season, the climatic conditior.

andthefolia.ruptakefromseitledaerosolsl6l,A]so'ilispossiblclhatih€sourc€ofrn€lalsmaybcdueto
thc addnion of;arious ingrediems as sho\ro in Tabte 4. ccriain spices, such as minr, saffroo. elc.. us€d in

the flavoring of STPS mighl also contribuie to the heary melal content[44]'

S. No. lngredienls

areca nul, calechu, iobacco,lime, sat ron llavoing agent, saccharine, mint'

H€ld an thc moulir and chew€d-

Loos€ leaves boiled in water wilh lime and spices lo evaporalion: lhe

rcsidualpanEles are then dded aod colored wilh vegetabledve'

Fne clred tobacco; atler lne niialcuring plocess, lhe l€aves undetgo

lermentatOn process. lhen a€ en,rchedwilh llavor addilives' including

Tobacco. clove oLl, glycerin, menlhol, speamint, camphot.

Minurc ol lobac.o.lime, menlhol, oraromatic spices.

Pou/dered lorm ol roasled lobacco.

Minure or lobacco, [me, menlhol. or spices

5

6

T

Gurkha

Zada

Creamy Snufi

To sumrnarize, the Euddra brands leslcd had significanl levels of mctals as compared- 1() olher groups

of smokel"ss tobu"co ii the range: Pb (0.03-68 !g/8). Cd (0'01 32pgl8) As(0 1-35 !ry'8)' and Cu

id.6iz eSO Fge). Thi" 
'rudy 

emphasircs thc facr rhar some SI Ps have hea\v metals above pcrmissible

i;-ii. -*""U.a Ut rhc wHb. Thts sru,tl $n\ also instrurncntal for the policy makers in order lo impose

u *porury t- on ,ft" 
""le 

of dle popular brnd tultha in Maharahtra' a statc in lndia'
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Th€ Global Adult Tobacco survey tndia (GATS tndia) is th€ global standard for systematically

rnoniloring adull tobacco use (srnoking and smok€less) and tracking key lobacco conlrol indicators'

Global Aduh Tobacco Survey lndia was carried out in all 29 states of th€ counlry and 2 Union Tenitories

of Chandigarh and Puducherry' covering about 99 9 Prcent of lhe total population of lndia The major

otl."tiue"-of tle 
"ut 

ey *ere to obtain estimates of prevalence of tobacco use (smokinS and smokel€ss

at"aao): 
"rpoarr" 

to s€cond hand smoke; cessation; thc €conomics of lobacco; exPosurc to media

m"ssage" on tobacco usc; and hlowtedge ati;ludes and PercePtions to*ards lobacco use'

The Minislty of H€rlth & Family welfare (MoHFuI)' co""rn'i"nt ol r'ai'' aesignaied the lniemational

tnstirute for Population sciences (ltPs). Mumbai. as th€ nqlal agency for conducdn8 GATS in lndia'

Technical assislrnce was Provided by the Cenlers fo' Disease Control and ttev€ntion (CDC)' the World

H"otrfr Org*ization (wiOl, rfre Johns Hopkins Bloomberg School of Public tlcalth and Research

Triangle Instiluk tntemarional (RTI lntemational)'

GATS India was conducEd in 2009-2010 as a hous€hold survey of Persons age 15 and ahove A

*,ionafy ,upr"".no,ir" probabilily samPle was used to provide national and regional (Nonh' West' East'

Soutl, Central and Nonh-Easo estimates by residence (urban and rural) and gender and slate estimar€s by

g"r;;- *" .,r*", *"s designed to Produc€ inlemationally compa'able data on tob&co use and otller

t'obu.co control indicaton using a srandardized qu€slionnaite, samPle design' dala cou€ction and

.unr*"-"nt procedurcs. GATS India was lh€ 
'lrsl 

nalionwide survey in which electronic handheld

J"r;J" *"." r."a for dara collection and managemenl A rolal of 69'296 interviews were completed

"..., 
*t.n rr,ru, -d 35'529 wer€ of mal€s and females resPecdvely Out of all completed interviews'

41,82I inrerviews were conducted in rural areas and 27'471 interviews in urban arcrs The overall

;nse rale was 9l.E p€rcenl which ranged from lhe highcsl of 99'2 percenl in Tamil Nadu to the lowest

of 80.1 in Arunachal Pradesh.

Tobacco use

GATSlndiarevealedthalmorerhanone'ihir{l(]5%)ofadulEinlndiauselobaccoinsomeformorthe

"*-. o-"tg them 2l p€rccnl adults use only smokeless tobacco' 9 Percent only srnoke and 5 percenl

;;;; ; *";, * *" .."keless tobacco Based on thesc' the esrimated number of tobacco users in lndia

i. zia.s l,,,t ior, ,ri,t I63.7 milion users ofonly sDokelcss lobacco.68.9 million only smokers. and 42.3

.r,,o, ,r"o of both srDoking and smokeless loba!'co The Prevalence of overall lobacco use among

Inrr..t"Otp.."*"rathatamongfcmalesis20pl:rcent-Ne3'lytwoinfive(38%)aduhsinrualareas
and onc in iour (zsE ) adults in urban areas usc tobacco ir some form' Prevalence of smoking an:ong

.r* t. io ,".."r, *nereas the prcvalence among fenralcs is 3 perc€nt lhe extent of rse of smokcless

tobacco products among males (33%) is hi8her than anrong females (18%)

The prevalence of lobacco usc among all lhc stales and Union Terrilories ranges from the hiShcst of 67

o".."nr in Vti-.uln ro rhc lowcst oI9 percenl in Coa Pr€valence of lobacco use in Anrnachal Pradesh'

il;;';t;;."; tutrrana. v'arlr Pradcrh vrnipur' MeshalaYa Mizoram Nasaland odisha

.? 
1.



Sikkim, Tripura, Assam and Wesr Bengal is higher rhan the nalional avcmge. In mod oflhe stares/UTs.
lhe prevalerrc of borh smokjng and smokeless robacco use arnong mates is higher than among females
with exceprions in Puducherry, Tamit Nadu. Meghalaya, Tripura and Mi?oram, rvhere pr€valence of
srnokeless tobacco is higher among femares $an mares. Morc rhan 75 p"rc€nt of lobacco users, boih
smokers as well as us€rs of smokeress iobacco are dairy use$ of lobacco. In India, lraini or robaccolime
miriure (12%) is the mosr cornnonty used smoketess bbacro producr, folowed by gulkha a mixrure of
robacco, lirn€ and areca nut mixrure (8%), beret quid wirh robacco (6%) and apptying robacco as
dcntifrice (5%). The prevahncc ofrach of rhe smokeress robacco prodm.., excepr dentifrice, is higher
among males dlan fernates. Among smoking tob3cto products, bidi (9%) is ls€d mosl cornrnonly
followed by lh€ cigarelle (6%) and rbe hookah ( I %).

Arnong both males and femares, lhe prevarence of cigareit€ smo}jng is higher i, urban arreas but rhe
prevalence of all othcr smoking producrs is highcr in rural ar€as- The prevalence of each of the srnokeless
tobacco product is higber in rurar rhan urban areas, however, gurkha is almosl Equary pr€valenr in borh
urban and rural areas-

On an average a daily cigareue srnoker in India srmles 6.2 ci8arene sricks pcr day. and a daity bidi
smoker smokes 11.6 bidi sricks per day. One-founh of daily cigtuetr€ srDokers smoke more than l0
cigarctes per day, and more lhan tutf of lhc daity bidi smoken smoke more than tO bidir per day.

The mean age at iniliation of dajly lobacco use for robacco useN age 20_34 years is l7.g years_ Ihe mean
age at iniriali;n of smoking as well as us€ of smokeless tobacco ;on8 users of respective producrs age
2G34 yeals is 17.9 years. Two in every five daity lobacco users age 20_34 had sEned using lobacco daily
before attaining the age of 18. The quir ratio for smoUng (defined as forrner srnok€rs amonS ever daity
smokers) is 13 percenr, whilc rh€ quit rario for us€ of smkeless tobacco us€ (defiDed as former users of
smokeless robacco among cvcr daity usels of smoketess lobacco) is 5 perceor. Three in five (60%) daily
tobacco users use tobacco wirhjn 30 mjnures of waking up in tlle n}omin8.

Tobacco Cessalion

Nearly two in five smotcrs (lti%) and users of smokcless robacco (35%) madc an aflempr lo quir
rcspccrive robacco us€ in the pasl 12 monlh pcriod prior lo rhe survey. ArnonS smokers, mates and
females equally reponcd (3lt% of males and 39% of fenaies) thal rhey rnade a quir anempr- nmong
smokcless robacco uscni fcwer fcrules (29qo) ma{tc a quil atrempr compared to rnalcs (j9%). There is
considerable variarion in quir auempls across sbleVLITs. For sDokin8 ir ranges from t2 percenr in Dethi
to 55 percent in Andhra t,radcsh. Fror usen of srnokclcss robacco ir ranSes from 8 p€rctnl in Dethi lo 54
pcrcent in Madhya Pradesh

Among thos€ smok€rs who made a quit atempl,9 percenr used counselling and 4 pcrcenl used
pharmacolherapy for ccss.rion. Ilowevcr, 26 perccnr used orher merhods of cessarion such as Eadiiional
medicines and ol})er pr(x.lucls. Among users ol snrokelcss lobacco 8 perccnt urcd counsclhng ro quit
smokeless tobacco and 22 pcrccnl uscd other mclhqis. Amon8 47 percenr of smokers who had visiled a
healrh care provider in r hc pasr I 2 monlhs, a lir !e morc rhan half (53%) werc asked by rhe hear rh care
provider if $ey smoked rnd 46 Frrcent w,ere ndviscd ro srop srnokjng. enrong 47 percenr of users of
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smokeless robacco who visired a health care provider in thc lasl l2 monlhs Prior lo the survey, little more

rhan one-lhird (34%) were asked by the health care providcr whether lhey used smokelers loh'cco and

only 27 p€rcenl were advrsed to slop such use

Second-hand smoke

GATSlndiashowsthat52percentofadultswereexPo6€dlosecond'handsmoke(sHs)alhorne.lnrural
areas 58 percent and in urban areas 39 percenl were cxPosed lo SHS at llotn€' Ih€ SHS exPosute at home

ranSed from the hiShest of97 percenl in Mizoram to lhe lowest of I0 percenl in Tamil Nadu Exposure io

sHS in indoor workplacE who usually work indoors or both indmrs and outdoors was 30 percent The

exposure to SHS was highest (68%) in Jarnmu & Kashnxr and lowesl rnchandiSarh ( l5%)' Among those

who visited different public places within 30 da)s pnor lo the survey 29 percehl were exposed to SHS in

any of the pubtic placesi 18 Percent on public tanspon' ll pcrcenl in restaurants, T percent in

Govefirrnent buildings and 5 Frcent at the hcalth care facility' Exposure lo SHS at any Public Place

rangedfromtllehighestofs4percentinMeghalayalotbeloweslofllp€rcenlinchandiSarh.Halfofthe
aduks(51%)whohadvisiledreslauranisduringlhe30dayspriorlolhesurveyhadseenadesiSnated
non-smoklngareaintherestauranl,and16pcrcenlobservedsmokinginsuchanarea'Therewasalarge
variation acrcss the stateyuTs in the Proponion ofadults who saw a d€signaied non_srnoking area in the

rcstaumnl. It va,ied from l? Percent in Mizoram lo 89 Percent in Dclhi' similar va'iaiion in observiog

smokrng in non-smokrng area was also noled. It varied from I Percent in ChandiSarh lo 4l p€rcent in

Sikkim.

Economics

About half of all cigarelte (51%) and bidi (49%) smokers and users of smokeless tobacco Products (55%)

purchased robacco products from slores'. Kiosksl wcrc n€xr common points of Purchase. Thiny-one

pcrcent cigarelle smoken, 39 perc€nl bidi limokers and 32 percenl smokcless tobacco users purchased

robacco produos from krosks, which included toadside paan shoPs More than half (59%) of cigarelte

smokers purchased just two brands of ciSarcltes and over three_founh (76%) of cigarene smok€n

purchased one of five mosl Preferred brands. However' only about one_fifth of bidi smokers purchased

L,di. of on" of the five most Preferred brands. On an average, a daily ciSaretle smoker incurred an

expenditure of { 399,20 per monlh on ciSaretles and a daily bidi smoker { 93 40 Pcr mont}t on bidis'

Monthly expendilure on cigarettes in urban areas (1 469'm) is higher than in nrral areas (< 347 50)' but

month|yexpendilureonbidisinurbana,eas(192-50)isslishllylowerlhanrura]afeas({98.00).Monthly
exp€nditure on ciSarcrtes rarged from the lowesl of { I 8 L 70 in J harkhand lo the high€st of { | 264- 90 in

Arunachalftadesh.Montyerpenditureonbidiswa5loweslinBihar({42.70)andhiSh€stinRajaslhan
({ r47-E0).

I 
A plec *h.rc Producs al<l ePpli6. such a fdn. cbrhDS. dnlv u* connndni's ar off'r'd for elc 

' 
shop

, 
A sDall belh, boolsralt or a cubi.t. ttud {,hich ci8 cfles, n*spapcrs. od s*.ls dc $ld. ln Indn lh* re cer.rally found

!r rh..irpons. ailway plarloos orcincda halls ro scllproducrs
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Media

A lillle more than half (52%) of adulb in India noriccd anti_cigar€tte informalion on ary rnedia'ocalion

duriog lhe lasl 30 days prior lo the survey- A relalively hiSher proPortion of adulls noticed anti_bidi

info;don (61%) and anli'srnokeless tobacco information (66%)' The anti-lot'acco informaiion noticed

by adutts vari€d wid€ly across slalcs for differEnt producls The proPortion of adults who noticed anti-

cigarat" information ,unged frorn 9t Percenr in ChandiSarh to 36 p€rcent in Bihar' The proponion of

ad;lls who noliccd atli'bidi information rangi from 92 perceot in Chandi8arh lo 3l Per'enl in Assam

Similarly, a proPonion of adnlls who noliccd anli'smokeless tobacco infoflEtion was highest in

Chandi;aJh (93%) and lowest in wesl Bengal (39%) Majority of cigaretle smkers (71%)' bidi smoken

(62%);d users of srnokeless lobaccd (63%)holiccd health warninBs oo Packages of lhe respcctive

products. Among thosc who noticed health wamings on packages' 38 Prcenl of cigarelte smokeB' 29

prcent of bidi imokcrs and 34 percenr of smokelcss lobacco usels lhoughi of quitting such products

Lcause of waming labels on lhe ,EsPectiv€ Packages of tobacco Products Armng all adults' 28 percenl

notic€d sorne form of advenis€ment or Pronotion of ciSareltes. 47 Prc€nt no'liced sorE advenisenEnt or

promotions of bidis and J5 per.€nt noliced sonrc advenisenEnt or promorion of smokeless (obacco

products-

Knowledge, attitud€s and p€rceptions

Half(49%) of adulls in India are aware thal snoking causcs slroke and Iess than two-thirds (64%) believe

thal smoking causes hcan attack whcreas' a larSe proponion (85%) believes thal smoking causes lung

cancer. Across all stat€s/UTs, hi8hesl proponion of adults in Mizoram 
'€portcd 

that smoktng causes

srmke (?9%), heart atbck (92%) an{i lung cancer (98%) whercas the lowes! Proponion of adulrs in

Arunachal Pradesh repoflcdir lA%.3? 
^nd 

78% respectively)

Recommendations

InviewoflhchiShprevalenceoftobaccouseinthecounlry,liereShouldbcanalionaleffo(toprevenl
any fu(her increase in the Prevalence of robacco usc esp€cially among the wlnerable Sroups $rch as

females.youthandchildrcn.ThereshouldalsobctargeiedProgmnnnesaddressingdifferenttypesof
tobacco us€ and diffcrcnl user grouPs wilh sP€ial f(rus on cessation There is a need lo further

srrenglhen rh€ implenx:nlation of cigafeues and oth€r Tobacco Producls (Prohibition of Advenis€menl

and Rcgulalion of lradc and Comnrrce. Pr(ducrion supply and Dislribution) Acl' 2m3' at national

slar€andsub.sialelcvel\,I]slab)ishlrEnlofacomPrehensiveimpl€mentaiionaMregulatorystruclureal
the narional -6 ,161s t6vcl is required. l-obacco conlrol strategies need to bc mainsl'earEd with other

nationalhealihprosrammes.wirhinrneovenllframeworkoftheNalionalRuralHgkhMission
(NRHM). T}c multilacelcd nalure of obacco problem in India calls for Erealer involvemnl and

investrnenl of various slikeholdcr minislrievdepa.tmenls e g Human Rcsource Developrnenl

(Education)'Finance'Asriculture.Labour'Commcrce.RuralDeveloPmcnt,Information&Broadcastins'
wornen&child'ctc..inadditionlo$eMinistryolHeallh&|amilywelfare,asalsothePanchayatiRaj
Instirutions, acadcmic/Public heallh insdlutions. civil so(iety Sroups' 'nedia. 

ctc'
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The progress under the National Tobacco Conrol Eogramme (NTCP) launched in 2007{)8 needs lo be

careiully evaluated at the end of lbe I ld Fivc Year Plan (2007'12) and a comprehensive NTCP should b€

expanded on a nationwide basis in the 126 Five Year Plan.
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INVII.ED REVIEW SERIES: TOBACCO AND LUNG HEALTH

Smokeless tobacco and health in India and South Asia

Pn,rx^sII C. GUPIA' AND CECILY s. RAr
tTata lrutitute of Fundamenta! Research atula.tata Memorial Cenne, Mumbai,India

Smoleless robacco and healrh in rndta ard sourh Asia
CITP IA P(:, nAy Cj. fi"rp nolosy zuBi a: 4t .a_4jt t
Ab_srracr 

, souih Asia rs a maj;, pro,rrcer a.d n.l cxponcr ot robacco. over one lhird ot robaccoconsumed 
'esionarv ," smoreress. r,ad ir ionar rorm. rii" u.a q,ia. iJ"."- *iii,"ri#"",i'i ,,r".."roorh powde, are commorrv u\ed an,r ,hp ,,s or ."* p,,a,.,J rli."i"i,,,,s. il;;; il"""r ,,".burilso-among chirdren, recnagcrs. women or reproducrive age, medicr and denrai sn dents andin rhe sourh Asian diasDom. smor.ere< muacc6 r:er,_.r,ai"a p-,p".,t,iryii,. ilii"a 

"g"
adrusl€d relative risls for Dremal",. m.d:trry o,.t.? t_96 (men) and t.3 lwo.rn€n). Cunenr matechewers ofb€rel quid wlrhiobacco in rase ronrroj\rudn.s in tndia had rctarive nsls ofor;t cancervaryins berween r.8,s.B and rerarivc risrs ror oesoph"s"d .*;;;;ir.i :.i. iiiii",ii,i.,ll1" nu--sis is increasinB due ro rhe use or processed.areca nur producs, many c.ri"r,,ti,i ,.i#. r*e.nanr women in rndia who used smor.resr rnbacc. r,"*" ,t,."i"ra i.t,""."a-.,t.i".i:.",tiis.i.,r, 

".aa rwo- ro rh,eefold increased rist of hahn, , tm brnhwcrghr mJanr.;,;.;; ;; #:; .,",*in rndia have ba,ned rhc sarc. manuraerire ara.srorase"or 8?rrra "-i^iiii.ii.?iii. p,.o,.,conrainins areca nur. rn Mav 2oo3 in rnd,a 
'he 

robacco"prod;'s B;rr zorii*"ii',1i,?ii *s",".rhe promodon and sate ot atr roha..o nrn.rucrs. r, ,*. r,,g" *"; 
" 

j,*i.,i'ii'""*iii.* 
r"India, srzabi€ proponions ot robacco usi^ ",.r.."rr",r"pi"r',-"".,;iil;;ft;;il,"i;l",il,l,'J:il:1fl'lT.H*,#g:ll.;"fi,:i

::^::rjl* rhroush schooh ex;srrng [ovemmenr n;;,r, p;.g.#ii,l;Jli,?;#:ffi,;:,"*.h
proErammes.

Xcy_words: areca. asthma. h.atI}l pot,c), h}?.nen,ron, rnrcrvenlion studres. morbrdiry, moflatriy,neoprasms. oral submucous fib,os,\. prcsnancy uurcomes. (moketess roba*;lil;;1j; -

INTRODUCTION

The Europeans inrroduccd robrr co rnto south Asra
,n lhe I60Os. for pipe rmoung and probabtr it\o a\
snufl.Ihe chewing of bcret qurd (a minur.oi rhc Ical
ol thc I'ippt b?tb vine, aqucou( cajcrurn hrdn,xide
pane lslakcd limet. pieces otBrc(a nur teq;t ,rnd
rrequenUy somc sp,ccst was o poputtu habrr ttrat hr.l
already becn intcgrated into sucraj md cutrurat trfr. in
this region for ov€r a mittennium, Betieved ro have
originated in prehistonc urrcs. thr\ pracricc.rrend\
easrwards as far as rhe South pacrfic rstands. Afr.r rr\
inrroduclion, tobacco soon becam(' a new in,tr.drcnr
rn bercl quid {pan). which ha, lre, om. rirc oro.r
commonly uscd form of smotetcss robacco,
ahhough irs use wries in diferenr pans of rho world.

An,csrimi'c ol ltr€ number of betet quid us€rs gto.batty r! (tOO miltion., Smoletess robicco users mlndia and PaUsta, rogerhcr have bern eslimated ronumhcr l0O million 7

llrb,rual beret qujd chcwinS is commonty pEc.
rNru by Inen and women in Ban8ladesh, Indi;, hakj.rin and sri Lanta, whilc loba.co smokinp is much
mo'e common amonS men in rhese counGes com
pJred lo womcn, excepr fo! cenah smaltBeo8raphic

Counuros in Sourh Asra are major producers ot
rooacco n,ru rne rpglon is a net exponer. Currenr p l
'rucrroo trgucs are shown in Tabte t. Tobacco leaJpro(uclron has been rncreasing steadity for manydF.ades. and has doubted smce rhe i96os., .[h;

'n(r.i\inB demand for robac.o rn Banstadesh is
oernS n)ct by rmpon5. esDeciatjv from rnrii; .

Abour 35--40% of robacco co;sumplion In rndra isrn snrorc,c\\ rorms. mosrty ol rhe specres Ni.rr,ararx\.r.d whrtc mosr <motinS rohacco i< M ,aha.r,m b .

sdrrplcs ol N ,urfita have bc.n tound lo conrarn[.Ar,,.r rur'.cflrarions of roba.(o.spm,tlt n,|lo
san)rncs tnan N. raba.zm !

- 
Correspondcnce. Cecity S kr!. Fpid.miolor

Research UDir, Tara Insulurc uI I u,d",D,1,iJ) B.\.rrLI,
Homi Bhabha Road, Cotaba. Mllnrlii! 4o0oos. lD(lia.
Emaij: cecily_r_ray@vsnl,ner
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SMOKELESS IOBACCO USE IN
SOUTH AS!A

Smokeless lobacco use in South Asia raises wrious
concems. lr is commonly us€{l and incrcasingly so,
especially as new forms of smokeless lobacco have
been emergin8 over $e last few decades, enticing
new consurners.e lncreasing use has been reported
not only among men, but also amon8such vulnerable
groups as ch ildren, I cenagers, women ofreProdu(Uvc
,Be and by immi8ran ts ofsou th Asian origin wherever
lhey ha!,e senled. ln India, per capita smokeless
robacco consumption has increased amon8 the poor
berween 196l and 20oo in both rural and urban
areas.ro Latcly, a [uropean company has be8un mar-
lering one ofils smolel6s lobacco producls in lndia.
'fhjs review arlempls lo highlight these issues and t}le
concern for the heal$ consequences.

Forms of smokeless tobaEo

ln SouLh  sii, rhc usc ol smokelels robacco is com
mon. The various forms &e chewed, sucked or
appucd ro rcelh and gums.rr r7 Generally sun- or ajr
.',,..1 imolelcss robacro can be uscd bv itsclf in
unprocessed, processed or manufaciured form- I!
can be used wnh lime, wilh areca nu( or in a betel
qurd {pan) {liig. I ). The use of unprocessed lobrcco.
r'hc.he.pcsr form, van.\ in drtrerenl pans ol lndia.
It is sold as bundles of long srands in K€rala or as
leaf robacco tllo8.soppu) in XarIatak Xllddipudi
are cheap powdered slicks' of raw lobacco stalks
and pclroles, used in Karnalala. Sometimes fiis
powde, i\ Iormed inro bricls or blocls mrxed wirh
tdgA.ry r5old molassesr and water. G rd4 also
called Lodapan, i\ a mlflure ol coarscly powdcrcd
lobacco wirh coriander seeds, oder spices and aro
maLic, resinous oils, popular in Gujarar, Orissa and
Wesr Ilengal. (ilr.um or qirrarn, uscd mainly in nonh
lndia and l)akistan, is a lhick paste of boilcd lobacco
mjxed \r,ilh powdered spices such as saffron. carda
mom, aniseed and musk, and 

's 
also a!"ilable as

srdnulp\ or p(llcl\ A (ommet.ral mr\rure of
iun".(o. Ln,c ",,., st,re\ N xrd.r lr i: \'l),(JIl! flJ
voured rvirh cardanrom dd saffron and oflen

fiAE t A pan s.Ier outside a haior railway starioo in

chewed in bercl qud, and is popular in nonh hdia,
Palistan and Bangladesh.

l,afiiaala is srn di ed, flaked r ob acco wirh o r wirh -

out lime, used mainly in Maharashtra and soveral
no(h Indian slales- A similar preparaljon popular in
nonhcm areas is tiairr, a mi{ure of tobacco and
lime aenerally made by the uscr but now available
rcadymade in sachets aswell. fhairiis placed in rhe
mandibular or labial groovc and sucked slowly for
l0-15 min, occasionally overnighl.

ln lndia lhere are several smokcless robacco prep
aralions incorporaiin8 arcca nut and slaked lime.
Mainpurt robacco, taking ils namc ftom a disrricr in
the norrhern stale of Ullar Pradesh, contains finely
cur arec3 nur, camphor and cloves. Mae, popular
amonS reenagers especially in Gujarar, conlains thin
shavinSs of a.cca nut with some sun'dned lobacco
and slakcd lime. A similarproducr used in Maharash,
tra is called t ara

Gurta, a dry preparadon commercialized since
1975. containing areca nur, slaled limc, carechu, con-
dimenls and powdered lobacco, was oriSinally avail-
able cusrom-mixed from pan vcndor.. For the lasl
couple ofdecades, Sultahas been available in sevcral
brands. A similarly packa8ed mixrure wiihour
lobacco, onen wirh an idenricalbrand name, iscalled
pa, marala.l hese products have become verv pop
ular esf,ecially mong leenagers .nd voung adulrs in
maDy slares oi India. as shown b! a number of sur.
!c)5 borh published and unpoblsh.d, in Gujarar,
Maharashira. Uihar and Punjab (l:ig 21.

?' -
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Fit@2 Smoleles loba6o
seller on a busy road Dear a m&,
tetplace in Mumbai. IDdja.

I'roducts conraining lobacco and areca nul
logether are highly addiclive. Having begu lo expc,
rienceihe public health impacr ofthese producls and
having been wamed try lobacco contmlerpens about
rhe high carcino8eniciry ol Wn no-\ala a d Butka,
lhree slate Bovemmenrs (Tamil Nadu, Andhra
Pradesh, Mananshtra) have ralen rhe initiarire ro
ban lhe sale of lhese producr! The loopholes in lhe
law howevea are being well exploired. For example.
substirutes such as'supari rtur' fa(lers. containing
areca nut,lime, spices and condimenrs are sold with a
free packet ofchewing tobacco, in rhe fom of zarda
or tiarri. None of these produds are individually
banned, bul a us€I can mir the two packets lo crcate
his or,Jn 'ELrtu'.

Dry sn:.lll ltapkee,) was once commonly used
nasally, but is now used mainly orally. Orhcr dry
tobacco producls ar€ used ro clean rhe teelh. Iror
example, dried forms of smokeless robacco, such as
mishri, bajjat and gul" arc mainly us€d in Goa, Maha.
rashtla, Guiaml and castem pans otlndia. Thcsc nre
frequendy prepared ar home by roastinB coarsely cur
lobacco on a griddle and rhen powdering ir. Such
produas are widelyused by the poorerclasses, cspe.
cially by women, and lend lo be used many tim.s a
day, due 1o fieir addictive propcnies. Cld?tiu is
lobacco pasle made wilh molasses and is sold in
small bonles. Creamy snuff or tobacco loorhpastc.
an industrially manufacrured producr advenis.d as
bcing an andbaclerial, is popular in wesrem pafls of
India {Fig.3).

Naru,lrror Nrsu4 used widely in AtSh istan and
Pakistan, is a minure of powdered robacco. slaked
limc, and bdigo and can be home made or availablc
commercially. In Pakisran, ,?ar&er is tobacco lla-
voued wi$ cardamom and menrhoi. Nais, a n xrurr
us€d in Fal(islan,lran and rhc CentralAsian Republics
conlains local robacco, somerimcs only paniall\
curcd, ash, corton or sesame oil and in somr arras
linrc. Il is placed eilher under thc lon8ue or ir) r)rr
Iower labial groove.

Fit!ft 3 M ufacrured chryin8 roba@o produds mad.

With globalization, rhe moisr Swedish in4r is beinS
markered in lar8e ciri6 in lndia under the brani
name Clicf , as a more convenient t obacco produc l lo
u\c rhan cigrrc es. Many shops and bilboards carry
allracrive advenisemenls for this prcducr.

A newly described robacco producr for oral use
is robacco warer ltuibut or hidakphu) i.e. warcr
through which robacco smoke has been passed,
which is uscd for gdBlin8 in Manipur and Mizoram
states in India.

Prev-alencc of smokeless tobacco habits

In somc parls oflndia, such asthe srates ofBiharand
Maharashra, smokeless lobacco use is more com
mon lhan \moling Aparl from regional p'eferencc(
due ro differlr)F socro rullural norms. lhe prefercncc
lur sn,oletc\\ ruhacco r\ inv.rsely rclarcd ro eouca
lion and rncome'r
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Tnble 2 Dinribulion of basic ryPes otrobacco habi6 in s'ven area! of India

Male users t* tolal men) Female us€rs {% loral women)
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Toral

Smote Mixed

Mainpxri, Ulrd Itadsh't

Srit*uld, Andhra Prad.thr'

Ddbhanaa. Bihar''

Mumbai (urbtuL Mahdashf arl

lnvandrum (urb ,, KerParr

2)

l4
1

2A

53

3
a6
27

4l
56
a5
70

21

6
6l

56

20
6

22

26
2

5

82
'1t

al
3l
3l

62

59

69

83

9

l5
30

3

26
1

23

57

26

ll

!
64

5

al

24

2

t

I

2
4

2

2t
l5
39

33
5!

'a9 -

51.5
2A

'Prevalence < 0.5%; nt. Dol rePoned'

ln counlri.s ofsoulh Asi, particulaJly India uadt_

"n6,1 klues do nol lavour smohng by the young

;;; '";-"r, 
but rhele is no such raboo asarnsr

r.r"l .-"i"i"t. robacco.'l'hus, mosr womcn who

;; i;;.. usp ir in smokeress rorms 'robacco

;;;. i, -*h","*, rotm, Eenerallv besins durinB

adolescence.
 wamness otthe hedards ofsmokeless lobacco use

r.;;;i;;-;-'; poputadons on the other hand'

-,,i"'t"ii"* totaico, smoted or qmokeless' has

-"ii.rr'"ir"rr" t., -'ins or Paltiaring common dis-

i..iiir'.,J,',".tt'rc"he, lieadache' and sromach

ache. This leads lo advice for initiaiing Iobac'o ure

from adtrlls ro olhel non'usels, even cNtdren'-1"-1"J" i, has becn esrimated thar mughly one-

tnia 
"i 

*"-* ".a 
,*" rhirds of men use tobacco in

"". f..- .i *.tt *.'' tn prevalence surveys in eighl

ill,i- ",i.n"4t,. "..teiPss 
robacco use was 3 s3%

l*-""" -"" rrJ, lcq 
"mongwomen 

lTable 2)' Also'

; ;;:.; ;.,. 2 26% or men and H% or women

pr*ii""a U.,t smotung and \molcless robacco

trabirs.r'""'i''. .-a, from lh(' large meuopoliran crty of

v,,-u"ii t# p,*.t"tce oirobacco use was s7'5%

".i""". *.rn"ritr"ut, zl almosl solely rn smokeless

i",i. isz.Gl. tunong men. 6s3% used tobacco

iilii aii"iii,o i. -,,;teress rorm' rhe ploponionor

ili*."",'"i' *n" t -t, smoled aid used smoteless

forms was nearlt I0%.
'"i',i'^ l"-.""i'p.p,t,Iron 3s vears or ase or older

'. 1"""L"iii*u'i,t or lrivandrum' \erala where

,.''a""o *","rn.utv.f lower socro'c(onomi'slalus'

"r,"*r* r,"U,," wci': pracriscd bv 26 8'i' of nren

i" 
-iiiisit 

"^a 26.4% of women {,-3444r)
iilti"'zl.lr'"." r,,ui,'.onsisred mainlv or chewing

hercl ouid wilh lob,rcco. '"'i" nlnelaacth, zo' .ru*" of womerr in rutal arca( aIc

^i,-*"8 i. "" "-"t"lcss 
tobacco d In lurkmeni'

l,'il. i)'. "itr,. 
p"n"t"rron has bePn reponed to use

"ti'.' .,,^.' rn rarJ(hr, PaL\ran (onduerd rn

,o*i,.-"i".,, .'1"' i'r rtsn dnJ l"o; or tlr'nre'r

lr;;JJ -;", ." , vrnr' rorm LrL rudrns rhu!
iii';'.;J;" i"*.." b) irscrr Jnd rn'rrrdrnB tho.c

who chewed pa, without tobacco about 30% of
men and 30% ofwomen chewed betel quid ''"'iiit'"..or"r""" 

where manv habilual betel quid
chewers add tobacco to rheir quid include lndonesrs
Thaitand. Camboda, rhe Phjlippincs and rhe US 

' 
er-

aion ot cuam. lre pracuce is also foud wherPv't
s^,,i' e.i*. ftur".niietared such as in South Alricr'
v.tivsia. sheapo,e,.{usualra, New Zealand' rhe l'X
.",t ihe trsA.i' ihe easv av-ailabiliry ot Ihe am'a nul

inJ cnew,ng rotacco in Ausrmlia and NPw TPaland

i"nn"rts rf,ir thete arc significanr groups in rl)tse
.offii'ies ar asr ot aeveloping oral cancer'"'--r" ..*"-r studies of immigranr cornmuniies of
ganeladeshi onein in lhe UK. der 80% ol the aduhs

i"--?rJ. to,t' "^ot" 
-d female chewed bercl quid

'.-,i,i,r". rt" maioriry o{ thc women tncorporared
i"B,l.J r* t""t or z:rda) in rhe quid wh'le und('r
i',rinr,r," -* a;a. gu-r robacco leaves were used

l.-aii,'r'i." Lu zo*, ot ,he women srudied " ' ln i
.",a" i" '"r,'.i, 42% ot adults used berel qurd' an

i"ier' sr"re l,ndine -as thar Ihe ImditionaI mPrhod of
t"r"r.ou ii' .r,.*,ie 

'"u" 
beinS Ieplaced vnrh rcadilv

i,iirudr" p,o."'."a areca nnr and robaLco

Acouisidon ofsmoleless lobacco habils and
habit prwalence amongYouth

The a.qursidon of lobacco habirs occurs matrrl)

"i 
,"t*" 

"e"" 
,na u..ording ro panems ot produ( I

"'ir.["'."'.'r"ut"n"a among adulrs tn a rmatl
i",a,. """ rttira ro one'half ol chrldren undel Ih'

"ne 
6f to vears in rtrrcc nrralareas of lndia {Cuiar:rr'

ii., rurar and Karnatala) had cxpcrim"nre(l

-lif, rmcfete* lobacco oI smokinB imrralirrll

""i"no orarap"."n,. orher eldcrs rn rhe f'trtrrlr'
li o"er..n rn a srudv err.ompa\sing the cnlirc srlr(

^r h"^' eztt scho6l children a8ed s- l0 vcals [ron'
i-r ,itt"e" ".l,"ot', 

abour l3 4% of bols and 9 s':

"i ",'i'i""a rohr(Lo rnosrll as smokele\\ rohi'(o
i",,1,tl,i,,, rot ucco roortrlla(Ie, fullowed hv ( lrelvirr)ll'

""J1"-'rr -,'.t,',. sirt trro.r influcntral rrt tlttt
regard.
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Acquisition oflobacco habirs was studied in a l0
year follow up of Indian villagers aged ts years and
over, conducted dunng 1966-1977. in thrce divcrse
rural areas (Emakulam, Kerala; Srikakutam, Andhn
I,radesh and Bhavnagar, Gujarat). Abour 3.5% of the
non users, mainly in $e lower aacs, acquhed roba.co
habrrs for the firsl dme, reflecdng fie alrcady estab.
Iished area wide pa(ems of chewin8 or reverse
smorJng lor women and smoldng [or men.,, A]most
ailmalesltr+o ac4uired a habir [,ere in lhe lowcst a8e
goup studied {15-34 }.Ears). alrhou8h some femafu

'n 
$e middte age goup t35 54 years) acquircd a habir

,S WPII

lr is popularly perceived rhat lhe chewin8 of belet
qurd wirh tobacco is becoming a tess com;on habil
in lndia and thar il is more confned lo rhe ctdcrtv yer
younger generarions have readity raten up rhc u;c ol
mixtures of aleca nut and tobacco. Som(' evidence
for such a trend was ga6ered dunnB a survey caried
our in BhavnaSar, Cujarar. The prcvalence of rra@
use rose lrom 4.7% in t959, mainly amonB otde,
women, lo l9% in 1993-I994 mainty amonS}lDUnger

Srill more evide[ce for a trend r@ard usc of
lobacco and areca nur products by yourh has been
gathered in several recenr studies tn a survcy of 95
boys and girls in lhe 8th and gth grades of ; smal
roM privare s.hool in Gujarar, t6% of bo,s used
8?*4 In a vilage communiry in Griaral, T2% of
males under 26 !€afs of age used tobacco. mainly
bidis and durt4 aod 50% of females used robacco i;
fie foms o[jurla and tobacco toorhpasle. Approxi.
marely one eiBhfi of 476 hiah schoot ;rudenrr io rhc
l0rh ro. l2th standards 

'n Parna, Bihar, used pan
aaralz." Despite lhc rradirion of lo\^,lobacco use ,n
Punjab, in a lecenr survcy of too rurat schoot going
reendSers in five villa8es, rwo thirds of rcsDonacnri
reponed using Srrta rcsularly.r5

tlle use ofswe.tened arcca nul, beletqujd or bolh.
among 74.2% of 160 school children aged 4-t6 y(ars
in d fislxn8 communiry in Kara.hi.b coujd cofterv
ablymalethem more likely to use smoketcss lobacco
producrs in future.

ln a survey of l20O srudenls from junjor and degree
rolleges in Malarashrra,9.9yd tool pan mas la, ind
9.6% chewed Eirlla,

Surve,s conducted amonE medicat and dcntaj sru
dcnrs in Patna, Bihar, tndia have revcat.d high tevctr
of robacco usc. cspecially smotejess lorms, su, h a(
khaini alrd gutktl Chcwing of pan rn4jala is also
common. Currenr use was higher amons spn'or sru-
dents,even though their awareness was much hjSher;
rhisis believed by thc rcsearchers ro be d ue ro th;sru
dents beinA alrcady addicred before tearnin8 of lhe
associared diseases. Asscssmenr of !he use oftobacco
and areca nut products among medjcal and denlal
\rudenrs i< rmponant because ol rhe imprct ol tjrc
crdmple lhey wlll scl for thejr palienrs as futu,c .d,
egive,( dnd lhe unhlely pmspecl lhal rhey woutd
coun\cl rheir parienls a8arnsl usinB robac(". ! nralor
dererminanl of oral hcahh starus.r,

A disturbing parallcl to rhe use of robacco in bcrel
quid and the rncreasinB popdariry anrong teqrriters
of arcra nur and tobacco mt(ures in Sourh isia
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com6 6om someofrhe Pacific islands.such as Patau-
There, belel-quid chewinB has been nearly univelsal
for some rime. Thmughout PElau, single chews, whjch
are sold in many retail srores, consist ofhalfa render
green areca nut, some lime, a piece ofpepper leafand
hafa cigarcrc, all w'apped in aluminium ioit. Asrudy
mnducted in Palau in I995 on a purposi!,e sample oilll0 residenls aged 5 74 years in Koror and Airai
slales, wilh an age srrucrure similar ro lhat of rhe
whole populalion, found thal55% ofchildren aged 5-
l4 years.hes€d a quid containinsareca nut, and rhar
77% of r5-24.r9rrs-olds and o!r; S0% ot mosl orher
age Broups cbered ir, Tobacco was added to the quid
by 65-96% ot rhe respondenG in the different a8e
groups (83% in rhe roral samptej, and bv87% of chci-
crs in rhc youn8esr age Broup {!t4 yiars). Th€ rwo
youn8est agc goups (5 t4 and t5_24 years) rarety
used b€rel leaf in rhe quid..!

RISXS OF MORTALITY AND MORBIDITY
DUE TO SMOKELESS TOBACCO

Monality

Smokclcss robacco Dsein SourhAsia is betieved to be
a signrficant conlribulor ro excess monaliry The evi.
dencc,s available Eom rhEc cohon sludiei

A large cohon srudy in Mumbai showed etev-ared
relarive risk of dea$ fo. bo$ mate and femate
users of smolcless robacco (mainty in rhe forms ofm6t.i and bercl quid). Interim resulrs were based
on 5 { ycars ot follow.up ot 52 OOO persons, wirh
I 14 980 person ycars for femate and si 89o for male
smolclos\ roba.co users. Thc age adjusred relariveri\r ,or smolcless tobacco uscrs .omparFd wilh
non lobacco users amonB men was I.22, and for
women it rvas t.35, with a suggesuon of a dose
responcc relationship for daity frequency ot usc.
lilsrs lo, \nrolers were somcwhar hiBher, wid, thc
relauvr ri+ ot dearh for matc smok;rs being t.63
(1.19 Ior .rgarellcs and t.?8 lor bidi), with a cteardoy r.\ponse rcladonstup for daity smoking tre
quency. tnere were loo iew womcn smokem to be
able ro estimarc their risks..'

ln an (.rrli.1 cohon srudy in rrrnatutam, Kerata on a
cohun ol 11r287 individuats aged t5 years and over,
who wcro follo\ved for l0 years. rhe rctadvc risk of
dearh lor men who were chewers {mainty pa, wilh
roDa.l o) tLi\ I 2 (nol si8nlficanr), and amonAwomen.newe!\ was t.3 {p<0.05). wh,te for men vifio\moled (mainly bidit the retalve rist was t.5, wirh
P<0.05 "lo anorher cohofl study rn Srikatutam disll'icl,
Andhrr I'ra(!esh. to 169 peaons wrre toDovred for lo
years. l'hc predominanl habir was reverse chutta
smoliDg bur rhcrc wer€ some tobacco chewers
among rht men wirh 4t dearhs rccorded during 1460
pe,son.yc.ft ot obseft€tjon, 8rvin8 an a8e-adiusred
relari\r ris\ of I 96.1

Ir crn bc concludcd from the aboyc srudies rhal lhe
JB. J.ltU\r.(l ,clalrve rill ot moflat v for users or$r.ul' 1,.+ r,rl,cir0. lile Lhar or \n(,tcrs. r\ elevaled
compared to that ofnon tobacco xsers.
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Morbidity

The maior heakh consequences associaisd wi$
smokeless robacco use in Soulh Asia inctude cancers
of s.veral sires lc.g. rhc uppcr resprratory and diges.
llve ac(s)i and poor reprodu.live outcomes. There
are some research resuks on the impacr ofsmoletess
robacco on blood pressure and cardiac disease. L
addirion, use of areca nut, ofien chewed with tobacco,
can predispose to diabetes mellirus and aggravare
asthma. Epidemiologjcal evidence from ;tecred
studies on rhe rela rio nship _of smotetess tobacco use
wirh various drseases is summarrzed below.

Cancers

In India, th. number of neBty hraenosed robacco.
relared can.e,s has been cslimated ar approxjmarely
25OOOO our oIa lotalo( 700 00O,90O OO0 new ffcer5
dia8nosed each year." Tobacco-retared cancers
accounl for about one-rhnd of all carcen in Bang
Iadesh, lndia, Pakisian and SriLanka.'.

ln men in India. lung cancer is rhe commonesl
cancer among all regisrered cancers in rhe six
popular ion-based regisrics tBansatore. Barshi, Bho-
pal, Chennai. Delhiand Mumbai), bur when cancers
ar all oralsires arc combined orai caviry rongue and
hp oral cancer vies for 6rslplace wirh lungcancer in
four regisries.

Oral cance$. Ora.l and pharyngeal cancers have a
hi8h incidence in South Asia, even anong women.'
In rhis area. rhe oral use ofsmokeless robacco is con
sidered rhe predominant risl faclor Ior lhese cancers.
especially oral cancer

In an evaluation of epidemiological srudies on rhe
carcinogenic risk ro humans of tobacco habits orher
lhan smohnS, the IARC Worling Group concluded
rhat there was sumcienl evidence rhal the habils of
chewlng berel quid conlaining lobacco and robacco
mixed wirh limc werecarcinogenic ro humans.r,since
then. nine rase.conrrol sludies from lndia and one
from Pakslan on (anccrs o, rhp oral r.a!1(y have pro
vided fresh evrdcncc ofrhc oraican.er flsk ro chewers
ofberel quid wirh lobacco. In si-x of the sludies from
lndia, relarive risks of oral cancer for msn who were
curcnr chewcrs ot pan with tobacco compared ro
non-chewers varied from 1.8 {95% Cl: t.2-2.7) lo s_8
(95% Cl:3.G9-5). ln contrasl, for men rvho were
currenr bidi snrokcrs dre relarive risks varied from
non siSnificanr ro around 2.6" Relalive risks oforal
canccr for women who currenrly chewcd ,rrn wi$
lobacco va-ried lrom 30.4 (95% C1] 12.6-73.4) lo 45.9
(95% Cl: 25.0-a4.1).'a" The odds ratjo for men who
currenrly chcwed arcca nul wilhoul lobacco com
parcd ro non chcwrrs was 1.7 in orrr 5rudyll

Relarive ri<l\ of oral canrcr rn men. slrarfird hv
hrbrr a\'evor' .hcr{ors and nev.r (heucr( or smol'
ers, were reponed in rhree studies conducred in
Tnvandtum. as 6.1 for tongue and floor ofihe mou$
{95% Ct: 3.3 ll.4). 8.75 for gntg,va {.mong non
drinlers onl\;95% CI: 3.6 21.5) anli 14.3 for buccal
and labial muc(,s:r (95% (ll:8.: ?,! 8).1r ! In a srud\
fr',,n PdlbrJD. rh( l,I.lJ,o.d ul peot,l. lvho had cv,1

s-1
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been chewers of pan wirh lobacco developing oral
cancer was 8.4 umes t95% Cl: 2.3-30.6) and wrrhour
lobacco 9.9 dmes (95% Cl: 1.8-55.6) greaterrhan rhal
of never,chewe6, afrer adjusrmenr for oral subn)u-
cous fibrosis, ever ci8arele.smoking, alcohot drinkinS
and other chewing habic.55

Significant dose response trendswere obserued for
IrEquencyofchewing perday in all l0 srudies, and for
duration of habil in seven of rhem. Rerendon of th.
quid overnighr, analysed in anorhe, srudy, showed a
36-fold increLsed nsl( $

ln a case series srudy lrom Bangladesh, rhe sire of
oriSin of the majonry ot dre lesions conesponded
with the site malimally r.q,osed to bptel qurd. usua[y
in rhe buccal mucosa.'' A casc series 

-\lud\ 
Irom

Myanmar indicaled a ctear associa onoforalcance,
wifi betel-quid chewing.e

Use oftobaccowirh limewas idenrified as a definite
risk tacror for oml ran(er. TWo large hosprrat bascd
case.control srudres hom tndra and patr\lan,
rcponed rwo- and 14Jold increases in $e risk oforat
cancer. The study fiom pakisran and anorlrer casc
controlstndy ftom rhe Xazakh Sovier Socialisl Repub
Iic showed highly elewred risks of orat cancpr in uscrs
of rars as well as nar&dr. However, all these studies
Iacked adjusrmenr for.rn6Sng 416 berel.quid hatr.
ils.'r In a recenl study from palistan, lhe odds ratro for
ever chewers of rlauur developing orat calcer was
9.5 (95% CI: 1.7 52l) afier ad,usrmenr for ever citsa
rcne smoking, almhol drinLng and orhe, chewi'ng

h one srudy oforat cancerfrom India, currenr uscrs
of nasal snufr had a relalive risl of 3.9 (p< O.O5) for
cancer offie gingi!".,

- 
Due ro a lack ofreponed studies,lhe IARC Working

Grouphad slated lhat rhcrc was inadequale eudencc
thar oral use ol n ahri, and 8?dat,ru are crrr inogenr(
in humarls. Nor much hfiher pubtished evidencc has
emerged since then-'r

Orcpharyngeal cance$:'three casc-conrrol srudies
of oropharyngeal canccrs 0CD 9 code 146) reponed
only non siBnificant relalive risks for tobacco chew
ers lmainly berel quidl. bur hiShly etcv"red and si8
nihcanr relarive nsL tor sm6lers {56-I84l n,rer
adjuslmenl for chewing.,,e   signilicanr relalivc
risk of 1.74 (95% CI: t-25 2.43) was found for oropha
r),n8cal cancrr in men who chewcd betel auid wirtl
robacco, aftcr adjusrin8 tor smotins and akL,hot
comsumprion, in onc srudy.s A sisnificant dose,
responsc for-the frequency and duraiion of che\ung
was reponed in anothersrudy.5l

Iaryn9al rane"rc One case-confiot srudv fton,
lndii showed a highly s,gnitrcanr retarvc i-r+ ot
IdrlrnSerr .anccr lor occasional pa'r-robrc(o (hcw
ing, bur nor for havrng 'ever' trad rhe hrhir ,,,
chcw'ng." Smokrng posed a much srealcr st lor
caD.er ofrhe li^nt "e

oesophaleal iancers: tswe case-control srudies
fiom lDdra were a!.arlabte tor anatysrs. tn rhree (asc
conrrol srudips crf o*opha6r.rt (rn(er, srBnrircdllr
odd< rarro\ for robacro (hctlers (f,e,'eraIr beict qIcl,
vnlcd lrurn 2.1 lo 3.1 rn mulrrva arc n)odet5 - ln
llro orhcr srudics of oesophageal canccr, only jnsrs
nrllcanr oJds raIlos tor lobrcro ch.wrnE i mo.rtv b.r;t
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quid) were found,6s tn one of lhese srudies, rhe
adjusted oddsrario for rhe lo\aer rhird ofrhe oesoph_
agus for chewers was 6.6 (p<0.00r).6'T\^,o cise
control studies found a dose response relalionship
lo! oesopha8enl cancers wirh chewinS ol arcca nua/
berel q_uid wirhorwithout toba.co sTte srudy from
Assam6 found hi8Ny elevared risk for the use of fer,
mented areca nut, ,amol wirh any form of tobacco
(7.1 for men and 3.6 for women). SmotjnS was atso
found ro pose elevaled nsls for oesopha8eat cancen
in fie availab,e srudies

OraI submucous fbtosts

Oral submucous fibrosis {OSD is a debilitaring,
, po+nrially cancerous oral condirion, caused primt.' nlybychewingareca nul and irsmixlures, asd;mon

suated by numerous epidemiologicat srudics and
other corroboralive evidence.G The condirion may
somelimes en€nd beyond rhe mouth to the o€soph.
agus.t/ Thc inrense marletinS ot indusrialty manu.
facrured producls containing arca nut and lobacco
has considerably increas€d the occunence of OSt- in
the Indian population. ln lhree recent case-conrml
studies (in Bhavnagar, Guiarat; Nagpur Maharasihja;
and New Delhi) over 70% of lhe cases were under 35
years of agc.4a h two siudiE from India, in which
ftequenry and durarion of chpwing were anal)sed,
frequency ofchewinBrafier rhan rhe toral durarion of
the habir was direcdy relared to Ostch but in one
study fro-m kkjstan du-arion of rhe habil was atso sig,
nificant.1' Pan mafila chewers devetopcd rhe condi
on in about half the rime compared ro quid users

{bprel quid, arcca quid), with 75% of the Dan masala
chewers developin8 the diseale Mlhin a.5 years and
quid chewers in aboul9.5 years.lhe absenccofbeiel
l"alin pan nasala and he proponionarety highor dry
weight of areca nurs may be responjble for rhe eartie;
developmcnr of OSF in pan ma!.la chewers.,o
Tobacco as an inSrcdient in some areca nul miJ(llres
is nor a causatjve facror to, OSE bul is respons'ble fori hr8her occurrence of OSF due ro jncreascd addic
iion and concurrcnl use of areca nur_

oSF is well esrablished as a condirion wirh hjgh
malignanl porenlial and is considered irrcversiblc. ln
a cohon srudy of l2 2l2 robacco users in Lmakulm,
Kerala, patienrs with OSF Ioliowed up for an avcrage
of 60 years showed a relarive ri\l of develop'ng orat
cancer of 397.3 compared ro rhose wirh no oril
lesions but wirh bbacco habitrzThe suspicion rhar
increased occurrence of OSF in the younSer age
Sroups wor d lead ro an earlicr developmenr of oral
cancer from OSF was confirmed by rhe dcmonsrra-
lion of a significant increasc in the incidencc of oral
cancer in the Ahmcdabad popularion,bascd canccr
rcgistry data. A comparison of rhe age specific irci
dence rares of mouth cancer (lCD t43 5) dunng
1983-1987 and 1995 sho*$ thal fie incidence had sig
nificanrly increased in thc ),ounger poputation (< s0
years). Since ronguc canc€r (lCD t4t) did not show a
similar increasc, and Osli rFical\' inlotlcs rhe
rrl.Urlr r.nnpr (hctk) morf rndn rn. runE'rr.. \.r\
,unrludcd lhar rhe incrca\c rn n,ourh (dll(cr .rLr
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dence was real. Ur8ent public healrh measures are
required to curb this new bur aroidable cpidemic-a

Ilwrtehsion and bllod lipid Wolile

There is some evidence rhar smokeless tobacco is a
sk-factor for h!?enension and advers€ btood tipid

profile, al$ough perhaps ro a tesser extenr rhan
smokinB. A srudyofAasam lea gaden workers found
*Et consumption of localty prEpared atcohot, inrake
of enra s3lr and rhe habir of usinB tlzini increased
r he risk of hypenensionS Anofier ar udy tound sraUs
Iically srgrufiLanl incremenB in hean rate and blood
pressure ,ollov'/ing the chewing of berel quid wirh
tobacco for 15 30min, white no significant diffcr-
ences wcre found after rhewiqS beret qujd wi$out

A srudy comparingserum lipid profite in 30 smok
ers,:10 robacco chewers and 30 conLrols wilhoul any
robacco habir foud lhar high.densiiy tipoprorein.
cholesrerol was lower rn bolh smoters (p< 0.ol) and
loba.co chew€rs (P< o.ml) than in lhe conuols: it
also found that both smokers and robacco chewprs
had higher lulues for rotat chotesterot, tow-density
hpoprolein cholesterol, very tovi,-densiry lipopmlein:
cholesrcrol and tn8lycerides, as compared to lhe no
habil group. I hus smoUng and tobacco chewing bolh
demonsrraled compambte adverse eftecrs on IiDid
profile and could increase cardiolzsortar rislL6

Advetse elJ.cl, on Wegnancy

Advcrse reprod ucl ive outcomes from smokingduring
pregnancy havc been we documenled. There i;
some evidcn.e rhat lhe sarne retalionship may hotd
Ior smoteless robarco use as w?I.Srudi; from tndia
havc sho\^,n a nearly rhreefold increase in sriltbinhs,'
and a l0O {0o g dccr€as. jn binhweighr, in ofTspflnS
or rvomcn yho applied or chewcd robacco durina
pregnancy.-r (Mds nrios iaryins from 2 to 3 hav;
been found lor Iow brnhwFrght in inlanls born to
morhe's using smoleless robacco.H, Orher associa
r'onr includcd ao a!?rage rncrease in Dtacenrat
wcight of 6ti I rn tobacco chewcrs (mosrty robacco
wilh lime)^'/and incr€ascd mate foctuswasr'aBe, com.
pared to non-users.'D

A\rhma palrents who ( hew belet quid wirh or wjrhour
robafro may find rherr condirion aSSravalcd by the
arecurrne ,rom are.a nur. whrch rnduccs the.onrrac.
Liun ol Lrunchrolar smoorh muscte by means ot its
d( er) k'holinc Iike tparaslmpalhcric) actrons.,,

EXISTING REGULATORY STRUCTURES

ln Ihc 50ulh A\rJn rcgion. tile cverwhcrc etse, ex15l.
,nE ror,d,,,, (unfiJt irBNtdrrun i(,c,,,., ,,",,. ,,n
UBdrc cs.'' tf,lirla on rn lndra b.gan wirh rhc

)l(
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promul8arion ol the CiSarelteAct t975 (Regularion ol
Producrion. Suppiy and Disrributionl, requiring man
ularlurers ro add staturory health wamin8s in Engjish
('CiEarene smounB is rniurious ro healrh ) ro cigaie e
pactages and adveni<emenrs. and prohibirrng
lobrcco adverrising hrouBh governmenr:controjted
elecr,onrc media and pubh.aljons. tn t990, rhc
Govcrnmenr ot lndia issued an Execurive Order pro
bibirina smokinS in all healrhcare csrabtishm;n6.
Eovernmenr of6ces. educarional insdrulrons, arr
condi(ioned I arlway cars, buses, suburban lrains, etc.
In lune 1999, Indian Railways, operaring under $e
Government oflndia, banncd lhe sale.oflobacco on
railway platforms. In Seplember 2000, the Govem.
ment amended lhe (:able NeMork Rules and banned
lelevision ad!€nisemenrs [or tobacco.

In ordpr lo cu,b rhe use of tobacco lrl tndia. rhcre
was a lon8 srandrng demand for cbmpkhcnsive
legrslarion on lhe advenisemenl, sale and use of
robacco in the counry. The Cigarenes and Other
lobacco Producrs Eill 200t,8 whrch has rncorpo.
mted several strategies for tobacco control. address
in8 all tpes of robacco producrs, became an Acr
aftcr passa8c through boln hou5es ot Fartiamenr in
April 2003 and assenr by the President in May 2003.
The new Ciga-retrcs and OlherTobacco producrs Act,
2003 prohibits dired ad!€nising in alt media and
spons sponsorship by tobacco companrcs Ir also
protubrts smolinS in public places to protecl non
smokers, especially children, from environmenlat
smoke. ll disallows r}le sale ofrobacco in any form ro
percons under l8 years and wirhin t00 yard! of edu
calional institutions. Clear heal$ waminAs in tocat
languages and in English have been made manda.
rory on all packages, with a piclorial waming of a
\kull and cross bones. AIso, the tar and nrcotinc con
ienl of cigarencs havc ro be specificd on lhe pack
ages. Issues of cnforcement will have lo bc rackled
nen, and rhis Mll require rhc srronS vorce of nromr
nenr and Inowled8eable (ir'zens. inLludrng hcahh

Since 1987 in lndia, beginning with lhe srate of
Maharashra, a tew oher stales {(;o , I)elhi) havc
talen lheir olvn initiativcs lo prevenl smoting and
spilring in governmenl prenises and on railway plal-
lorm\ and have condu€ted educauonal |ampaiEIs
againsl robacco use. I'rohibilion ofrhe sale ofmbaaco
producrs $nrhrn lO0 merrcs of educalronrl insllrLr.
rions and on railway plarforos has bccn passr.d by

Recently, beainninS wirh Iamil Nadu in 2001, ban
ning orders have becn issued in several morc srates
againsr the sale, manufacrure and slorage oI autta,
and in some slates olher ioflr)s oI che$.ing lobacco
and pan masala as wcll. Similar iniiarivcs have
been taken by several olher slale govcrnnrcnrs bul
indusry opposition tlrough lhc coufls has forccd
rhe\e srare\ l" modrry lhr han or pu5rpor\,, il(
implementaion until thc Suprerne Coufl roachcs a
decision-

l hc inlenr ofleSislalion can be re,n,brced bv healrh
edu, arion uf rhe publrc J'ro. or,,n',n,r,".,,n ri,,,r.r,'
gers olrobacco usc.'l he porcnrial lbr rhis is (iis.ussr(l
in rhe ne).1 se€Iion.

rc Cupta and CS Ray

THE POTENTIAL FOR EFFECTIVE
IIEALTH EDUCATION

lhe publichavclntle knowledge abour thedangers oi
chewinB belel quid or any form ofsmoleless tobacco.
Researchers in lndia have demonsrated the feasibil.
iry and efficacy of anli-lobacco educalion for rhe
communiry in hi8h tobacco-ch-ewing areas rhrough
conrrolled inrervenion studies."6

Intervention studies

Ibbac.o habrts are widely prevatenr in Kerata in rhc
form of brdi smokin8 and b€rcl quid (pdrt .hewlng
Overall. tooth-related problems {48%) and ppe;
Broup lnlluencc (38%) were reponed lo he common
irutiaunS fa.rors for tobacco use in EIna]utam dis
lricr 'fhere was an inverse relationship beMeen lhe
levcls ofeducaUon and rhe use of lobarcos,

A larSe controlled prospecrive inrervention datfor
primary prevenrion of oral canccr was conducred in
three areas in India. These included rhe disrricl of
Ernalulam (feraja), and two other areas. Resutls are
presented here for Ernalulam disirict, which had the
hiShest proponion of tobacco chewers wto predom
inanrly chewed berel quid wirh lobacco.

The inlervenrion cohon, at basetine, in Ernakutam
Dinrict consisred of 12 212 robacco users l5 years of
age and old€r in the inrervendon group and $ere
\^/cre 6075 subjecrs in a non-concurrenl (.on ot
cohon 6 Both cohofls were inleruewed abour rhex
Iobacco use by lrained invesrigalors, and subjecrs
were cxamined for rhe presencc ot orat lesions
by denrisrs and subiected ro r0 annurt to ow up
examinations.

ln the inlervenrion cohon at baseline, 66% ofmen
wcre brdi smolers,6% were.i8areltc smolers, t6%
were che\ders (mosr.ly betel quid with tobacco) and
12% had mulliple habils. Among women robJ.co
users,92% were chewers. The percenlaBe\ wer.
somewhir similar in lhc conrrol coho . At baseln.
Ihe prcvalencc of Ieukoplatia was 2.9% in rhr inrer.
vendon cohon and 2.7% in $e conlrol cohorr.ds

ln rhe inrervcnlion ulldSes. \ocral \crcnusts pro
\adcd pcr<onal tommunrcarion on robaccu h;b \
using phoroSraphs emd picro al boo ers dnd
addrcssed thc facrors thal can in0uencc continuallon
of robrcco usc.]wo documenlary fijms w.re made
wirh lhc invoivemcnl of rhe local pcuple ro re,ntorcc
the mcssages imparled duJinB home vis (, 't he firsrfilm impancd informarion on the retanon\hrl
bcrwccn tobacco usc and oral cancer and the second
one addrcssed t)c reasons for inirialion and tps on
robacco crssarion. Cinema slide\, posrcrs. tol( drJ
n)as. radio programs and newspapcr aniclrs werc
als,) rr(ed. wilh conrenl b.\ed on ieedbar Lecer!ed
tLm rhc fi,1d. Ar rho rcquesr of rho poputJriu . r.\
sclon canrps werc conducled, with group di)clrr
sions on frohlems laccd in (es\ation arra po.siU,
sohlions, as well as.a fcw days of regutar daiiy coun
srllrnB of ir,,l,!rJuJl\.'len dnnu.rt lojtow.up,utvcy.
$rn.cond,r, r(d nftrr th( bJs.Ile "uNc\, ,;!,ainll"
lu yeJr I,,rruu lo! rh. I',r.rv.nUon ,"r,"n .iuiug
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T.bl.3 SloppaSc oflobacco chdint h.birs in inreNe.
tiotr od conrrol .ohons i. Ernalulam Dislrid dunot l0
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Tabl.l ADnual a$ adjustcd in.idenc. rat.s p€r l0o0 of
leuloplalia i. robacro {bcrel quid) chwers in inrervenrioD
and conml cohons in Emalulam Disrri.r over I0 years of

139 (.llf' a2 (all)''

'Minihal inlereniion.

1977-1988. ln rhe control cohon (1966-1977), no
acrjve programme of heallh education was under-
laken. bur during the surveyrs, the dentists roudnely
splaincd the association of lobacco use wilh oral
canccr and advised a8unst tobacco use, more force
fully so if the individual had a prccancerous lesion.

Rcsulls for I year, 5 years, 8 years and l0 years of
follow'up were reponed (Table3). Afier I year offol
low up,2.7% ofthe inlervenrion coho( had stopped
and 6-s% had reduced thcir chewing habits The mte
of regression of leukoplalia anong those who had
slopped orreduced their robacco use was 5,3%, whjch
was significandy hjSher than rhe rare (l.l%) in rhose
who did not change or increas€d th€ir tobacco use.a

Afier 5 yeals of follo/, up, $e percenta8e slopping
rheir robacco use (of ev€ry tpe) was hiSher in fie
inrervenrion cohon compared to the control cohon:
3% in rheconrrcl goupwrsus9% in rhe intervendon
cohon, bur for chewers in panicular, lo.2% of men
and 14.9% of women chewers in fie inrervention
cohon had sropp.d. Fuflhermore, rhe redudion rn
robacco use by continuing users was much higher in
rhe inrervention mhon than in the contml group.

For chewers afier 5 ,ears, the age-adjusled inci
dence rale ot leukoplalia per lO0O men was 44.6 ii
rhe control .ohofl versus 22.6 in rhe inrervenrion
cohon, and 33.5 versus 6.2 among women Clablea).
The rare ra tio for lhe pror ecr ive etred oftheinterven
rion aSainsr leukoplalia mnged from 0.19 to 0.51 in
women and men chewers, respectively-D

Inrervention was helpful ro all cate8ories of robacco
users bur was more helptul ro men and cheuers
(majnly berel quid $,ilh robacco), especially lhose
wirh habirs of long duration. In a mulliple logistic
regressjon analysis of lhe Iirst 5 years ofinlervenlion
dala, rh€ odds ralio calculaled for quining tobacco
use by men who had chewcd robacco for 1l or more
!e.rs was 240.1 lor fie intervcnlion rclativc lo rhe

tsy dre end of lo years, ls.l% ofmen and 18.4% of
womcn robacco chewers in the inrervenrion cohon
had discontinued lhcir loba.co use, as compared to
2.3%and 7.8% in th€ conlrolcohofl.'Ihe reduction in
lhe dailyfrequencv of ovcrall lobacco use was hiSher

0.63._ 0.45'

rMinimal inreryention.

in lhe inlervention than in lhe control cohon. The
relapse mres were much lower in rhe inrervention
cohofi than in fie control cohon. The overall inci-
denc€ of leutoplakia in lhe control aroup was 40%
higher (Table4) lhan in the inlervention cohon and
lhe differences in observed and expecred incidencc
rares ofleuloplakia amongtobacco users ofall t!?es
were slalistically significanr (P< 0.05).r""

In a delailed analysis of the effecl of ccssation of
robacco use, it was shown that it led to a substantial
fall in the incidence of leukoplakia. 'lhe incidence
ratiosbetweenthosewhostoppcd $eirhabilsand all
others ranged from 0.15 to 0.8I in dillerenr Bender
and lobacco use Sroups. I{r female chevrers this was
0.31 md for male chewers il was 0.81. ThG facl rhar
aI ratios wcre below uniry implied a rcduced risk
of oral cmcer aicr ce$alion ol lobacco usc, since
oral leukoplat-ia demonstmled a high premalignanl

The educational inrervention was hclpful in rcduc.
inB the use ot robacco, i, increasing qui! rales and
decreasing relapsc rdres. Spontancous teSression
rates oforal precancerous lesions were hi8her amon8
individuals sfio reponed stoppin8 or reducing their
tobacco use compared ro those w,ho did nol.Thc inci
dence rares of oral p'ecdnce, wcre lowcr rn rhc rnrcr.
vention cohon rhan in rhe con trol cohon. I-his study
was felr ro have demonslnled the feasibilily and
praclicaliry of primary eftons in preventing oral
.an..r in nrral lndia

Another ed ucational inlervention. in lhe Kola, Dis
trid of Kamataka, 1ndia, was carried oul by specially
rrained primary health centre (PllC) workers in lhc
governmcnr sysrem, in one expcrimcnral and rwo
conrrol arcas with similar popularions. It)c I'llC
workersperfomed lhc baseline habit prcvalcncc sur
vey in rhe drreeareasand providcd anri tobacco edu
carion of dre communily in thc cxperinrenral arca.
They performed a repeal survey after 2 ycars and a
final sLrnc)'after anorher 3 ycars. Ilcalth oducarion
methods included screening of lilms, cxhibils, and
persooalconracr wirh a d isplay of pholo8raphs of lhc
harmtulcfi.cts ofrobacco. Rcsulrs afr.r rhc Iilal sur
veyshowed lhat in fic experimenralar{-a, rhe dcclinc

3s\
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in rhe prevalence of tobacco use (compared widr the
Daseuner was t0.2% in males aDd t63% in females.
.r ne qurt rates rn men and womcn tn rhe inlerventron
cohon w€re 26_5% and 36.?%, respecrivety, (ompared
10 I.l% and t.5% in a controtcohod s

.ln the slare ofGoa,4th and 5rh grade sludents rn 46
lruages in De nonlernand cen rfal zon es were lauthr
how to comrnunicate anu-tobacm informarion_ro
thetparenrs and ro rhe communiry eujr rales ofa.g%
among men and | !% amon8 women were obseryed
aner about 1.5 years ftom basetlJ|er

Mass m€dia inlervention

As a special prcrect durins 1990, educarionat infor
mation about the use of tobacco was broadca6r on
All India Radio (rhe onty rad'o msdium ar rhar r'ime,
r}lrough 30 Sunday moming epilodes in 16 tan
guaSes lrom 84 stahons. communiry suBeys twirh.
oul companson Eroups) conducred in Xamatala and
Goa to evaluate rhe broadcasrs showed $ar aboul
30% of the potenrial audience tisrened ro lhe pro_
Srammes in borh slares. In Xarnalaka, nearlv 6,i of
lobacco users rcpoaed quitring lhe habit, as d'id a3%
in Coa. ln addirion, abour one-rhird o, tobacco users
intended ro quit and anor}Ierlhird had reduced rheir

Educational messages, maierials,
?rDd related issues

Mcthods of communication used in the Ernakulam
inlervenrion sludy included personal communica.
rion, films, posrers, ncwspaper anicje\. totk dramas,
radio programmes, exhibrrs, Sroup meelings and
cessarion camps_ 'l-hc study experience show;d thal
r}te healrh messa8es should bc pcrsonalty r.tewnr
ro Oe consumer, and railored lo his/hcr bciiels and
lifestyle. including rhe prevalenr robacco habiG in
the area." Some of rhc main messaScs were as fol
lows: (i) lobacco cannol cure loolhache, bul can
cause oral cancert (ii) robacco can harm rhe hcan
and make you die earlier; (iii) robacco usc durjng
preSnancy may harm your chitd: (iv) chcwing
robacco can cause canccr ot rhe food pip€; (v) betei
quid can aggravale aslhma; (vi) drose who have
given up lobacco have said rhat thc discomforis do
nor Iasl long: ivii) chrldr.n afi, more trlelv ro usc
robacco if rherr pdronrl do: (!1I) tobacco use i5
harrnl l ro health and is expensive (pa( of rhe
expense is in lrealing the diseascs il causes. Money
laved ,heahh Barncd): and trr) parcnr( who dre pre.
marurely due ro robacro usc deprive rhe[ chitdrcn

ACTION NEEDED NOW

There is a pauciry of educarional rna lcria ls on smoke-
le\s robaccu ticpptng rn mrnJ lh, hrHh quat'r). ,,t
robJc,,, adverr,srnA th,,r (iis l]rrr,l, rh; r.rc ri,,n ol
Ihc publll. \trlled .ommprcidl inr\r\ \hould ltr n,oI

rc cupta and CS Ray

vared to wort !{1rh heahh professionats and heatrh
aurnoUtrc5 rn prcpa,inS such malellat( which musr
be axractive, with simple language and unequiscal
mpanrnS. rncorporarinS messaSes abour aI f;rms of
smokelrss lobac(o and smoUng..\ Anti robacco edu
cafion must be impafled rh,ough s(hools. hosprral
outreach proSnmmes, exjsrinS government h;at*l
prograrnmes such as maremal and child heatrli pro,
Srammcs ard routine home usirs, using su ;ble
mat€rialr

In viM ol the avajlabte Inowtedge about the dam
a8rn8 eflecls on health caused by toba(co, il should
lollow rhal medicat and heal$-reiarcd conferences bc
made tobacco ftee, rncludinS alt venues a ached tothc conter€ncr. and rhis should appjy to all parucr-
pdnrs. slall, ad!€flrsers and votunreers.$ If thci. ( oo
rcrences and meerrngs clearly enunciare and adhcre
lo.specrhc lobacco control poucies, thiswoutd hetp lo
rarse awareness about lobacco control rssues and rhcscnollinc$ ol lobacco confiol nmong panicilanrs
ano non-panicipants conne.red wirh lhc evenr_'l he lnremallona] Union ASainst Can.er {UtCCl ha\
aueady adopted fiese guidetines for aI cont(,rencc,
meerinSs or worl5hops lhat it sponsors or rhar arc
hcld undcr trICC auspiccs. Spccifrc surdet,nes forsu.h d potiry are oudined in thc UICC lbbacco
Conrol Facl Sheer No. 20.t7

. There is a lor of indtect advedrsrnB srltlolcralcd rn
healrhcarc seldnSs in lhe form o[ advenrsement(, in
maga"ines left in patienl areas. One suggesrion tor
racutng lhls probtems comes from an orSaniTalton ,n
the USA called. Do.rors Ou8hr ro Care. dach rob....
advpnisemcnt shoutd be .rossed out wirh i blacl
marker and a nodce disptayed on rhe cover debunk-
ing rhe claims ofgtamour and machismo associaled
wirh robac(o use and dectarinS l}lar robac(o d.\ oy\
hcal'h. rnales onl' poorer and leads ro prcnrarure
rl.,rh {

When doclors examinc parienls ofSoulh Asin,r ori
grn, I rs not enough lo ast fiem aboul smoling hab
irs. bur rhey shoutd also be asked abour whcth;; rhey
r'\e smolFless robacco. Hcalth protcssionat n area5
wrrh South Asian immi8ranrs shoutd becomr,aw0re
oI rhe eff.'cls ot belel.quid chcwins. Thc rr .rate
starnrnS ol Sums and rceth can atert an obseruanl

Ourr.rch proSrammes ftom hospllall can edu
carc lhF rommudry about the dangers of tobJ.cD
ard U)e signs of lobacco.retated cancer. Suclr n pru
FrJmn,c. conducred rhrouSh a Iargc cancer lrusiirJt
ovcr rll lasl severaj years, approbmalety doubted
rhc outpJrrcnl altenddnce for oral cxaminalion nndrh. number oJ oral prccancers secn.a As lhc pro
IrJDrm. dcvolops, ir has be.n auracring rob;ccurur.r\ {\motrr\ and smolelessl to irs.cssation

. ahildr.n are d poronriallv powor,ut morivanng
lor'1, lnr hca}h and ag.rinst robdc(o use Br(a,,rc
p(r\onal ( onrmunicatlon is very cflecrive for robdcro
L1\,JrioD and .hildrcn communicar'' personiljy $irt.
Ir',1r prrcnts. lhey can be vcrv ctfectivo in r hnngrng
rubJ,, o u\e bchaviour lte,r.eir hoot and conrn,un,rr
1.,'4.r- ,im{' ru raisc lubr, ro rwarcnes. anruo6, rrrl.
(lrurr are rcLUIUnendcd

?i\
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uliq' R(d rhrtu D etobrt Dha.(o .ol.utr,uun
u j.ar. Dr 6tllfurfd 910 ,.L.n,,t ,r" 

"1,,r,r.I I billio, qolds Ik u d6.ek,pnx .(nrnh\ nh

cMJ \orlvl,r

I a2 m o h lNt , d. . By 20:rO 66,(0
.mMpdo ha h..n prol(cd ro &@mr ftr lr* ^r

Smbg 6 rd orJy a!dD,.d hrh lu! . d,
l,ur 6:l5o Unl..t b @dn,.ahl- a** 

"ir--,r-G, dd chrco. r.5pEx,ry.[*.g. Atrlbuch 20% or
robl bb&(o .o,smp@n in lnau g Om"eh- oe:]d.
rm[Ds,, bdE o-,+"rha .g.u- ,r;, .;noi.upu.s€d 

'obJro, a.t hMbn, s. ,rmbE
wirh brdr lmlDg rLrourhx for I Oqb 6t bd brq...
.6wFhn., ' Tob,((o B .l$ onqrEd 6Ni:xv
in lndE and Sourh t i A.e ouEi\ iltu;(rEing lrc l:rept.. po," retr -U. -lam ul,'c)M6,ob..o is a nsr rd' ri. orar @.(d' Th. am!:t tridrr. 0f 6rrl tu r 'tr6 i.lndq B 6lrmral ro b. toF tuo o0o.r Rc@rls.,f
he tob6..o ir .orom.(t rB ad* 

"O-L "" 
ai.-

.& od mnaliy aonB uldj;duat ed lbfl,larioa
rmFotur} tx-LR.r, dr dnhbution of bba(o(onuprion n nor u,torh..rd

oh6 romd ro tf, drst,tup,monar.ty hiAh.r'rnoe
r()96 s6ofr,mi( group\ " I I,Mq. bitmE: r;
lel rtuJ6' hdc ${mBrf, ,n,-or,,i"n U! U.."
di {e inx' ho} robaui,.,ih,u
dlyird Sognplurt! tuhblr.J r tndll Th. Aap\s rtufto .orsmpnon ,rcd ,o bc q:fukd r" ;
,hj.h people &. mqr Ur.ty ro (onw bb&(o ard
$hnh dj6 r. m(& rt.rr r!, h:w tneh6 hba..o
',,nsunFon s(t, mtrlr56 r. moGl Jor rr.,FmE

crt r dll.wA oml
rdrraonr m ruba(,, . n nu,nr,rb .r ilE mDd,ron
lel r d ar rd l{inA rhc ukqur*- . .*.p.U,t q ,"

$t in6bFarc tor x,6 ,o .iMptun th ,B
\moLm8. l sBul.t6r lurn,r b d6Dbur.d ao\s,
mgr of de"DAnfhr and qEdonoDj. ha,Ids:r
idvi.lual ed houkhokt l.vcl nr hdia Condidonal
.n this dndbunon rc ile) .lrimre rh. qtenr ,.$luh rhe pftlate'rr,,r r,lh
b€tum lerlruc\ d^rtu r\. nnd sbr^

MeOrods

Thr drh!! q. ti,n.ij ,,, i r,lr&n,ru!.. ao5s
<DonJ lqlo! ,rtr{,.,t t.r,dt} t.Ju, lunA. nf



L!1. i o.erDriQ inrdm 
'on 

on rh. indivduil enr, .ds d.ad ro. ir. :Eryliel
nulrled tude6lrd tnr r9a3 9 rnnrn BloElhmD herrr sudly, s.\@'io $.
rrlqu.^cy ol difi.a,n .rD6urc hlilbLs:lono *ilh lh. ounls tid prMr.n.. ol
loha@ srDrj.o. cnMo. and frlia rM clrfr{ *r6s diller .rpoera
Etubl6 !llu6 r! numbcG (!r) ot lirdy ,.rt 'p.iB 

ld a.h f&br.

ls cmtu.d in ord.r b alg th. dirihor6n of
.onming ar, ob..6 In dr ffPL dE @.EI
prlrJm lq !tuti.t @ l&{96 nd lq chei,8
21.0$:lhc .ontbi4d P,Edm s 32.9c6. T.t . I
pmnks $..leiFrE d-Irdiris o( lh. @r.om
{ aPonE lrlattG b dr sPlc P.Fratim

Ar rh. irdivillDl Lv.l E omddld .6- (dE Gd
otilrm EirtL GErd 1iB tlBI E* lrid
uh!,.,i.dotidEl abilIrxfl tu tn. b@hold
Lrl E .@ildld .*, digit!..ri a i,rld:td of
Itint i,id hr.d on Msal pondi(Bcd.sEN
E b.t d o tlE fo0o4 mnt!, ddaiE.lasi6
din r.JEduLd dc *lEdd.d 6ib., dlE ttad
E d aicodE oe.r.r!d mde'S.hcdul.d 6rc
uld '<h.duLd trib.- EPlgB poPnLdo groups
a6ii6.d b, tDdi.! .lairtirn a b.ing lMsinal b
llE Eilrfu<iEmbi.rd politi2l prc.s
!l4 iift. 1951. e diEitl. fq .6lrdiE rtim.
'OrtEt .tE d .&'i. -D'rEtnpitBdpopn2-
li$ 6a G ildiid - si[y dd .dMnnaly
redrart SilE 1940.tE dlEb-lEd l:sB,hn
d 3hdt{ dE .qliniidd .eMiE ein nShB
of !d.d'rh oi6 d rib.r e Laany dd,'.d arxl
(@.dbto.tErl$inriEre'Orhcrcr.-isa
Eid,:l octay oa Foprr rtD r d khcdul.d
d. G Eib., o. odE b-tErd 6tq'D 6rc"
r.Prd FPilri- treP. fd ,trn l& n mr
:pplidL fiuninst Oairibr, o Bi,.Uhidi for
qIlpb) an !.ni.iFB vno .lid d -p€! -,y<& dli.tioo i, tn. qrEI L BdF{ trF 'd}E
(d." or.86y i (@lil.rd io h,k hiStE ciil tb
na rnh OE 8offi. of lllfE dcngdi% G.
lddnrLd oi. 6 n$. rd drEr b..ls.d de 6
cidt .ri <dtmirlt diedEEg.d" $t divid.d
rclrgiru .Sti.!i@ inb ld oc8oi6: ltindq
MLn i\ Chrtui.,\ .nd ortE llk u!.d th. .lMF
tidr .d ddial F.ctiB b.r.il
Or !u,n:rd of UviDa ind.r f6 noEhold! Eiahrcd
ro. .,r prlpatbn of ah p66rir I t E ,lt lndB
Lrd" Sir. rh. sx|a,d of liint ind.r L a
.@3tEr.d lDas n .b.s nor ha{ u .h..,tur€
inErprll:&m Corr.llmdr, i' n tlm .ppDprEr. ro
u. thi! l:rom in acSdi2t hiT:mht2lly odq..l
fathiD !!l folorEd thr dmri,n of dititi,a rh.
popdrron into .v.ry trhh of lh. ord.rd or [vina
nrkr fd ou rElrs Ba*hdd5 rft a]$
ch@Edsd b, sh.OH .h., rE l@'.d in a td8.
.ity (. poFi.tih ot I nili,n or tuft),. lrnl .ity
(tEpuhbn of 100 000 or mo( Lrr l€s ttm
I miXihl : llm (popd2tion of lB rha l0O 00O), or

lrt appli.d mltil*l sdtic, prd.du6" to ndt.l
0E Eirtion in rob.(o onMprioD NordinS ro the
difdot arallricJ ktlsu SF.i6.aIy w 6&narcd
fic .r<l of th. dmogaphi( a'd ki@onomi.
,ut6 on rcl8cco @nlmption ("fqed p,mDcr6s")
sd th. Ei:rions in ro&() (,xmption lnal
u.as, difi(tl ad sB rlEi f nor e(lMr.d for by
iddivau, 4d blJGhold d.'rDgEphi( a dic
(onomi( hartds W. (ribDrcd r 6E l@) bnDy
logBti. hod.l -iti a h6td sh(hm: j0l984
ind*ilurs (lel l) in 112 447 h{rehold! (lsd 2) nl

L,r.c, ._ _,1q0?a l!!l,lil
$r.d, arB67r .q0?t

ed-dd4 2rrr(8, 5e|.rl

?@!5r 16.r n.4 E0 7)

Le4(9l ee, l!r) .@la0) 76sl9a

s.tr

.r s067r { ,!6 !4

,16r, . E (23r) 5nrF9 a?r(or)

!!_
r*r;. r'tn(,o r5r59 '.r.oro ,rrErrr
*616 4!o60 Dsl?r5, rlrlra! Ecrg

Lfud ,6tr |I ! 5@ol'

l.*

r'rysi eqn5r t2{ r2rr) DEr.e ?0'6r(.,a
*drd t7 se (2eo r6@r1!n

!qlg- l ltlto.r it! (io'r

E!!qg

5dh
ibtu
Id,ib
E,fitu )57 r{6r trultror

3ol 9a{.dula agcd lSald oldr.tom 92'147 h,&.
hold. from 26 t di ur6'' lrlc houhold dzla
obdirEd throgh a iDrrvitu 6.akA 3hducd
qudionru. od rd.d by 0 aY.il.U. dull
hdEhdd rtHtb.r, protid. a ma. oI dcmognPhn
rd qiEd).fu ,rtdt m rll thc m.oh.B of ih.
tephol4 itrdud!'A Blmtu@n on sholnB ul
.heing ro6a(o'' All lxurhol.L ar. fl.ogr.dlndlt
rcfdd.d ro ih. prirEry @pling uni( dirEi1. &d
dF sd. ro ehkh th.r laonfl '11!. pnmry slPlin8
NB (hdcrd 6m.d: ld.l ea, ,. vin,aa or

aro,ps of rdL86 lG tunl u.rr uil ErdJ or hn i.i
Fl l@lid. id uihr a6 Thr 6fxt* Bi. ro 6.
3urvey E'Bed tm 8.Jin ro I (rh: nl 24 of rhr 26 st6

Ou 2JErrss ukrl M) d.hobDu^ oui(onB,lE*d
on d,r 6ponG b th. qu.t!od:'rxE hoB.hold
mdin*a.ho tur lusna (, roba.(o?- ul l)lxl
'l,ou*hol.l mctr,l,.r smol.)" In a.l.tilior i (ohbnrd
nr.au.6r p,rLiop L ill, !nr,r.ud.h.a x,bi(.o

>6U



:r2l5lml rca oel 3) ir 440 disEi.6 0el ,l) i, 26
sar6 0.v€l 5) To crlbEt mod.h u urd Lhc

ruginal qun lir.Uh6d (MQL),pproxidion wnn
6,! ordd T2y'tr tilrgisri@ pc.dE. Modtl
6timr6 e tEimu lildihood 6atd' ddiv.d by
unng ih. it atiE e.lE li!.d ld 3qu.6 ,lgonthn!

impl.mot.d ei.hia th. Mlzilv prognn! aaon
t. t0.0006"

Resulrs

Tabl. 2 plt5E 6. oddr dio! .lont wnh th. 955
(on6doc inr.Ml ddird tDm fi. fix.d pd of ,
nultipL multilel r.SBion Ddt l olibEt.d for
roha..o smor{B. .}E*ing, d rmling ed .h.68
Smoling dd d6%ap[i. dd ci@'lhi.

AB. 6 pcEvdy ent.d wirh tL p.obobiky of
oo}jn6 fd . l0 te' .n&9. in agc ,E od.Is htio
r.hGd b smfntl& imaed b, 1-16' Md EG.@id'
.r.tiy mR ULly b smk 6i. ffi (o&s 6do
| 9.69). MDd saB B .to pldiait of&oring: sin'

8lc widoeed. od diffi.d d *pmrcn P.oPL trc
16 lit.l, ro !mt! (ddr ntic 0!2, ola, and 0.93,

r6p.riidy). ,rdul8h dE asntjon 6 €l and

lnprEsdy dirur€d fo. di6rd ud <Par.d
pc.lplc \r,b .ie oter*d r.lgDn.bstd d1lftM6:
(ihri\tin d th. Gind d.gory of'othcr rdigion"
xr ls ntdy @ @t rlEn M'Blir o, HirdE C2{.
oB 6 aLo agitd rith 

'mlnl6: 
E otrPdioi

b thc d]'6 @i. (irE ntffic ercaoryl dE strdulcd
trib. ard rkul.d lxt 9G mrc liLly to oole l'Jc

ot)gEd a sDa 8rxLtt bdt .etr .drEnd xd
enorin& rnh UE odds of b.iIB : smfd ,l+dj'
mr.ly ttft tiffi higlE it d. cduerinlry *h otr
(rNp (il]Imr. FoPlc) dun in th. d!o@,Exy b6r
on srdp rp.-pi. qLh PdgEdd. (tu(,hnl wc
olE-nd a snnnr gEdirt b.m ho!.lDld !,td-
ud 6f liEB arn sm,.in8, *nn iidividsL in ih. l(rcr
f'trlt lEvirE & odds tuio of 25 of b.ing mt6 (om_

DUrn li(h th. highd 6n}r) Thc Pcvd.re ofsorirS
;-d Fdd n tunt a,a rodd lre l.l9) Dd r(,m
(irt5 dio I I I ) tlm in l2rEE ciii6

Ch.wing sd d.mi,gnPLic -d sdioedomic

As. trd porioEly @r.d fith (hdi"8 (oddt Bdo
I 14 for a I O ,tr d@8.), od Bo 6. morc lil.ll 

'o.h.w ilE ro,ncn {o<ld5 6rio 3 27). SiDBI. ptoPl. rse
ld litely ro drs, bur boLh widowd and rPant.d or
drorc€d p&dc wrc tnor lit ll ro .ho' .hu
r@r,rn tEde Mutlimr u.r morc liLly to dw
(odds nno l.l5) ed ChtLti s md odr tuli8ons
lss lil€ly nt .bo (oddi htios 0?6 dd 08r,
r6pryDwh,.umpmd {rh ltn(tus S.h.dd.d LAre

sd a!'..tulct rib. grcuP! we mor. [IdI to (lF
{d.L auor l.l5 and l.lr, i6Paliely) lh- oth.r
.Nr trl.' .Us€d a stt.g Fadic"r b.rwe!
unf,uion r t (hsinSr dr oddt of .henr8 h th€

ct!,?drulh "oBi off grouP 6 I A4 M6 I of

F't,lr rnl, ponAladu.k €duuD.n A s'mJr
I rslolJ !6dtrd of livinE sEdie' |tum.
trt,liror for (lMF fic.ids;f .l,mg u th. lok'
6rr d, ha\ mrl! src th,r ol dE lu8l.:t bLlL (,lkl
,g pr-?lcn,( dd nor dild n'blunnlh ldaen

,lrllrkrn trlra,n unr T i nml ar.i\

3!J \')rr\tr r.5

Th. p.t6 in dd%Dphi. ri siffii
in gu!d6 ld oob,g a'd dwiag .oohi.td E

'imiDr 
ro thc. o6rEd for tlE f,pe,. arlrj i of

mlin8 ard .lwin8. rn t n nt th. @omtrt
gapi,.@bin d t.,6&@.otufrprifi 6 sdLr lhd
ftr lE}jng aro6.id t 86 rhm ftr.hding,(E

Di.Eiburion 6a b$.o M.Mp.io .o6 lool
.'sr! dntid; d o6
T.bl. I ptui.!., OE Ei.fr. dimr6 ror adr of th.
ld.ls for M mod.lt rh. ftr$ dG nol {coMt lor
rg., s ruiEl 5Ena dldjor!.rdigDl! 6rc
rD!*hold tand.nl of |tting d urtar d nud rt,u:
rtf, wond d6 &<Mt lor rhe ddDgnphi .rd
riconomi h,tm nE Bria(( 6ti@6 in
Eblc 3 slbw lha uiNon.m. @tds ri lh.
indrvidu,l ,rxl lrs.iEld LEl do d rE+ aPlan
dE dir@r6 in lh. F.rd.ft. or soljng, .hditt,
ad th.t ombiDcd pFzld.. by l(al /.4, difiG

Trll. 2 OnG r.16 *lt 95t drd.i@ .Ld.ls l,m !t f!.d ,.n d .
nunMo!& l( l.cr hinm.rl lo0it trldd tut 6 arbdld io. t b.€o s6orrio,
.h ho aid morin! and .hdho, dndiriDol on 6ndom .nxls .t lhc la.l ol s6t!,
d6t icl, loel !ra, .ia houehold
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,.u. ! \adE 6niDl6 lm . fr€ ,.vd !.und k{n .E d, b.ior! .id rlt,
.drdiro l0 rf,rooaralc .r, soclEoBa n6E6 0l irlvild o htutnol(ts. .t
nE &vd oa dl 5r&, di tr, bd.6. rrld id6d!5. h. Lh cno&.o.
dEiC, .d $!ri{ rd dra.c

T.bl. ,l prs.fu rb. pr.dircd oddr niio fd dE
dtr.6r o6.ftd uriry dotl(|tr+hi dd siftc
,mn@ 6 n'b *on! udrg th. .lt hdn ptu
Id. r. dm tr imriryM.h:n+t@ he (n.
r()*tr oddt di' (Gr5); fd dsin&J,uu (031):
ad Pu,j.r, tor sibriry 2nd .nding (035). Mi,om
hs dr highGr odir! hdo fd uolin& 6di,& dd
smlin8 rd .n@ing. Th. t Iii6 of iobeo
oltsFim ir lDdir fal! di'pr.pontomrcly m
MiM'' rd lh. dlE dihGrd MB

FBlc I zd 2 mp dE eddili,el (.ru&) d
.nn irEl (rdd b.s.d) Frrldrc fr .unbirxd
tob&o .sunptin L bdh mF a "EM, lftal
al8qittD" E usd b .tivi]. rE 5lt of Irdia imo
fou gmF' A ft,!8 gr%nphi,l padm n didcrr
i, th. p.62l.E fd lobx@ (ttrmPtbn bo$ bdm
(69 l) ad .ft.r (69 2) oEdliry tq ddlognphi ard
si.rfui lBld! . fi. in livin.r kEL l, rh.
dr}s{o !l& a 8Md FDpoin 6f rh. rdult
poP0la.Dn rEr. ar'd .h.v 1060.<0 tu in 0E btl,
m:rd kfu tuof ldi1 A! ii ditar nom 6gr
2 mudr td d 2I of dE s. Eiatm in bbrm ., -
snnptih oesv.d in 6rw I n rur.d fd b,y rh€
diff@ in dE simi dronsB o{ th€
p.opL vho IiE h ttEm d hr dlEr @bB
eiboobL b hdadbl.tr l@l ,as':rd disEid

Disorssion

Tobm MFih ir rndir na a d&im ui)
.mi.rd +.ti'l dildi'didt tn. {E of poFrta.
ri! 8tuF E . glfu rirl of MinS rotEo
Ou ruDs stE fi. and b *nih bli(o
(duDprih ir.f6nibrr.d r,B p.'Fndnm $b8lup.
dd 1rB 5616 io lrdil
DiFcii.l di@nomic rnd B.oaEpniql
.u..e6bilid6 b b6.E, @@Pdon
Mo e lm ladr ro.l)|:slft roaEN rhm Bn6r
A sEdlg gr.di vi.h Et2dr b .dErir a,t und
ai or[vio8 it apF,Et High.r l.!d. ofr.tuorion ed
lDrdad of living e i,wly rdar.d io 6. prcbabil
it, oI stutin8 ad ddin8i th. gndidr n lEon8cr for
solinB Th. rdarbo llcM6 rh* wi6oro,ni(
m,nd ard bt r.o coNnptiD ir nr r (o
rclri,oB o6{drd in .i.rlor.d MEid'' Furrh(,
r}E (& be*d .ti6.tt!6 in oba.{o roNht,irn
sh@ D. p6n!d .tr< of d. r a lq dis ilong
stri.n hr rh ad dls Fllb.uB
Md6.n, N and aloE rhc .dE cf6B ot lfr cdu
diion rrxl s idq of mrdia! sEndrd ol LivinA. t,r
a.ldi6o.L U'c dnEibution oa r.6-.0 c()|NmpioD l,t
IBid tr3B n 6.dary ro yhzr hai bc.n itr!.nLcd m
d.rlop.d mri.r *{r. Mirg. n sr ro lBa! a
p.ddiw .fdo rhp..rr.ly. rtE laB. difdcD.6
ot6s*d b.lvo s66 in bbir(o ((Nmpo6. s.n
,rd .onhUi,g fd th. dorDgEphic and ns>
mnomi. trEl6 .. individDil or hdFh.ld tseL
higl jghr rlc porotiJ inFtu. of rtr a,t. (onrLlr
i, inllffinB rhn bdDUiru'r

timidi,B orrh. sdt
ln adrliti,tr to $e B.Enl liDa b .t.ma (aus.l
nrf.r.n.6 bard m ros Gtiona! ohsemrional .bk
otu .,@t fiar n Fnh6n b our ulysis r.tar6 x, rhr
d'.Dr ro rhich thc ol,&d.d mg tud. ol wxn;
.ao omr ErF refl(( ' flil'g2p\ (onrpr.d yrrh

&h' rild
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a.<lureTt dirrt@6 baffi {r* glr,ophna
.lta (6Fi2llr 1 iDt ,cv.l) iE6.d dtr. r.(,D'
B r.ld ofrh. rompo!tun oftrr p.p{Lnirr r6it.
ing in lhc[ Atrd r.turint fd irldiviru, u lEe
bd doiDgr.phi rd sireIlmn Bl.rs ih.
bldl oa ttE rcmini.B wiatjo. lid rI $. hdslold
rnd i.l. l.rl Th. dhd sp6d, L!.ls of kr.l ma
ud di*iB ffi ro m(d ld  ldD4r, 'rr 

pn.m
nlg ol ttr Ddrjr.vd @non lx d sulahD:Iy dif
f6r .tu sding, .hdi.B, and gDtDB and
.h.viry, th. ed mgnitudc tTid: d* urnrim
bdco o16 E l,rad fd dEving, loll*.d by
.mrjna ad rhdin& .nd ,noring.
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1.Fni,A' 8iP!, 6p<UIy rir. for,.l ad i,to.m,
s(i,l .on€oons Elr.d b bbr.o @DsDption .e
in u.n.. r.porti,g pa or

MorMt, d2u G. .qibbL d y on @..I
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x..lrh indi.rtors of X.rtl. Sl.t. i!.h.3 i.Lnr norlrliry r.r. (14l I000 liv. birlhs).trd lir.
.rp..l.ncy.t bitlh (71 yr for n.n rnd 76 rr lor won.a).ru r.r.h..d ofln.l.dit..v.rrsct (!MR
58. lir. .rp.chn.y n.n 62.!.1*oh.D 6l).nd cloi.rlo lh.d.v.lop.d counlri... so*.v.r,lobtcco
rs. pr.trl.... is.iniLr ro lb. trrtio!.l.v.r.8.,
SsoIinA i.lh...bmor6l foto otrob..co ut.!. rDone e.n in rh. Sr1. -h.t..t.n.*i.g rob.cco
it nor. (oDmo,.mo,g ton.n t.d .hildre.. Tobr.co ch.risg.mong n.. i! i,cr..ti.s in K.r.lr
prob.bly dn.lo ln. tmolila bri rnd irdu!1ry rrrtr.Sr lofo.rs or.Dol.l.tt.ob.c.o- Tob...o us.
i3 rig.ific.lrty 66r. rBorg rh. lot ro.io{co.ooi. (SE) groupr comprr.d lo rt. hiBh SE Btoup.
Mo rlily.rd morbidily .(rlbul.d ro lob.c(o i. hisb.r.monE ih. poot.rt p.opl. in lbe SirIt. ACe

.djun.d o.(.r nl. oror.l.rvily.Dd luDg (rn..r h.3 b..n i!cr.,tinB i. tb. St.l. in r.enl v..,5.
ll.rrt dn.,s.5 tEona lh. tonnA p.oPt..r. ioo...i.g in lh. Sr.r.. C.nc.r.trd h..rl dis..te rr.
.hro.ic illr.st.s *hi.h mty pull lne individurl rbd lh..rlit. t mily h.lor th. pov.rlv liDc.

tubr.o co.ltol rb.r.for. should b.! loppriorily tur ool!.i. b..lrh istu.bur 13. poY.dy r.du.lio,
issre. PdyGrry.ll.ti.Ii.r i5 oD. ol lb. Dtjor gorl5 of d.v.lopiDg ..onomi.s. No potcrlv.ll'!i'rinn
prosr.om. ... igDor. .hc pol.rti.l iBPov.ritbm.nr !.sod.l.d *irb tob.(.o rs. l(rr.l' rirh '
v.r) irton! d...rlrtli..d Cov.rtD.nl irs t v..r- Cood opPorluEirv !o.ddr.rt lob.(.o (o.rrol 

's 
r

priorii} rt th. sr.rs rool l.r.l .trd r.d{c.In. iDPov.rirhDenr dn. ro Iob!.co ui.

Ket rordt ( hc$'ns h.rhli clLcls Ker.l, - smokins so.r.l sErus lobacco

Inlroduclion

Tobacco usc is responsiblc for five million deaths

in thc world cvery year and 50 pcr cenr oftbese deaths

occur in rhc middlc a8e (15-69 yr) Populalion. Monahly
arariburablc to tobacco has b€cn cslimaled to b€ onc

million cvcry ycar in lrdia', prgc{ted to 1.5 ni)lion by

2020'. Dcarhs due ro robacco use in Kerala have nor

b€cn eslimated. ll os evcr €onsideflng the sirnilanly of
robacco use prevalcnce in K€mla aDd olher pans of

lndia, the proponional moruhly due to lobacco use in
rhc Statcwill b€closelothatoflndia. Ba\ed on avaihble
dala, $cannual deafis due to robacco use in Kemla can
bc eslimated to be close to 24,000.

Kcrala is aa advanccd Stale in terms of
epidcmiological transnion leadiflS ro increasing chronic
discases such as cardiovasculai discases, various forms
ofcancer, diabetes and chronrc obstrucrive pulmoDary
d,sease Toba(co usc is considered 

'o 
be rhe major
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modifiabl€ risk factor for such chronic discas€sr.
Therefore, tobacco conrrol and cessatioD arc a,
impodant public hcrhh prioriry iD rhe Srare. Thc
Frameworl Convendon oD Tobacco CoDlrol (FCIC)
provides a unique window of oppoflrnny for aI
couDlries io mininizc and avca rhrs alarming public
health disasrer and prolecl rheir citizens from lh€
devastatrDg healrh. socral, env omcntat, economic
coDscquences of robacco use and cxposure lo tobeco
smokc'. For a Staie like KeEla. which has been a model
for beahh ad dcvclopmcDr wirh low cosrsad wiih a
very strong deceDtralized Bovemmeni, ir should be
rclativcly €isy to implcmcnt rhc FCIC to reduce rhe
advcrsc bealth iDpacrs oftobacco.

SiDcc tob3cio use has b€en reponal ro bc higher
among th€ poor and Iess €ducaled peoptc6, borh djscasc
burdcD as well as economic burdetr due lo tobacco usc
will disproponiomlely .tf€d $em. ft€ major objeclive
of this pap€r is b addrcss various aspccrs of lobacco
use, awareness of barmful effccts of bbacco and ils
implicatiotrs for thc poor rn Ker"ta.

Herlth indicrtors of Xerrl. $d tndi'
Cornpared to resl oflndja, ri€ healrh sr.rtus ofKenla

is characrerized by high levets ofr{ucarion. P3nicutarty
fcmale eduetion, lower tdels of fenrt,ry, infant ed
child mortaliry aDd hgher levcts of lifc cxpeflancy ar
binb Total hcracy rarc was qO.9 per ccni in Kcrala
comparcd ro 75.6 per ceor tor IndE I he drflereflcc m
lireracy levels between Kerata and tndia was more
among women; 87.9 and 54.0 pcr ccnt rcspcrrively rhd
amoog men; 94.2 and 75.6 pcr ccnr respcctivcly,_ tn
2m5, Kerala s infanr monal'ry Ere ( IMR ) of r 4 Dcr I 000
Ivc binhs was less l.ban onc founh of$c Itut,an avcmge
of58r. Life expectatrcy al biall in Kerala was 7t !, for
mcn aod 76 yr for womm, rhc concsponding l;dran
,igurcs were 62 and 6J )r, a d,flcrmce ot nrncyca ior
men and ll )a tor womcn,. the*,nd,caroF, of Kcrala
arc closcr to rhc devclopcd narions rhan its counrerpans
in India.

Howcvc,, thcre ue probtems for Kerala jn somc
indicato6. For exarnple, amoDg rhe rnalor Slalc.s oflndja,
Kerala reponed r})e high€sr mte ofsu icidcs in 2005 r 2 7.7/
I00,00O_ polulalion compared ro rhe naronat aycragc
of 10.3r0. Similurly. reponed morb'drrv was at\o h,Ehe-sr
in Kerala In rural a_rea 25.5 pcr (cnr of rndiv,.tuat!
reponed some ailrn€nt in rhc previous rwo wceks ot-rhe
survey comparEd ro 8.8 pcr cenr for tndra as a wholc In
urban arcas rhc frgurcs wcrc 24 and 9 e per ccnr

Hislory of lob.cco llse in K.r.l,
Tobacco usc in va.rious forms inctuding smokiD8

and ch{*Dg has be€n .n inr.g"t pan of t'e comhuniry
lifc in Kernla for cennii€s. Hisrorically, in tdia, robacco
wa. inrroduced u KamaGla, rhe Deigbbouring Stare of
Kenla, by rhc Ponuguese during AD 1600'1. A couptc
of ccnori€s later, $e anrisb introduced comih€rcially
pmducril ciSai'eires and csrabtisbed lob&co produdlon
in lc (omr) '.'lrad,rlosaity, cbewing berel qurd w h
robacco was moE cornrnoo arnoDg lbe Kemta poputar ion
rE6fr.Clivcof soc,alclass andcane AmoDg upper castc
IIindLs bt K&ala. Thanboold .haDoaan tbetct tc^t
chewing) was a custotrr, cspccialy associalcd wilh
mamagc pany. Initiauy beret leavfs and pieces ofareca
our were lh€ major ingredienls ofrhis quid and robacco
was addcd subsequcorly. This pmctice was b€lieved ro
remove bad brearb. Areca Dur, tboueh coDsidered oor
harmful earler. was taler repofled to be lhe founh
psychoacrive substance in rhe wortd affer caffeine,
alcohol and nicorinert.

Seedi (0.2-0.3g oftobacco \ttaprxjd in a tembuni
I€afand xcd wrrh a smal sfing) smokrng was repoaed
as errly as I7l I in lndia',. Drrin8 t92& aDd 3Os, 6eed,
was expon€d Fom Kemia to Cq,lon (Sri t-anka) and
Burma (MFnnar) and lo orher pans of hdia such as
Myso.e and Kudalu in KarDarata Slare_ Local
corlsum ion ofbe"A dso itrcrEased during fiis Dcnod,l()ne of$e reasons for incr€asrd 6.e1, coo$mpl,on was
rhc call.lor boycon of rmponcd cigareirs as nan of
5\'ad.sht movcm?nt (movemetrr lo boyco tore,Sn
goods)lhal enlarccd a shrfi ftom crgarcncs to bccd rei b

Changing use prflerns

I n KcEl4 smot]ng aDd usc of snu ff ls prEdom, natrr ty
a malll habir whitcchcwrng is more or tess sitrular among
men ond womcn. ID recenl year" rhere is aD indication
rhar (hcsug amonS men 

's 
D(rcasDg and rtar ofwor)en

rr decrcdsrng. and smol,ng amone mcn is showrno a
r(.ndo$ ro dcuease whrtc rhar in wonen ro incrcal,
ahhough rhe proponior ofwomer smokes is slilt very
smallr'. The use of r"e.ri accounrs for rb€ targcsi
proponron {oearjy 400/o) of lobacco consumDrton rDlndia, d Ke,ata snor d,trerenr Hisroflca y. ;moling

morc among peopte of lhe br8h s{io-
(conumrc class, due ro th. hrshcr cosl of crparencs
.ompircd lo 6ecdi

Th(r( aa wrdc vanarioo rn rng,cdrenrsofberctqurJ.
ud $c mosr conmonly u5ed rn8rcdrenr\ rn Kerata * erc
berel lcaves, arcca nur, robacco and slaked time. Therc
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has been a change in chewing pauerns from rhc
rradirional berel quid wirh rbe innoduction ofnewer
products such as pa,u6ala, L,,a,ri (sun dried robaEo
a-nd slakcd lime) and BzrL (a generic mfile for a produci
that contaiDs robacco, areca trur and several orhcr
subsrDces sold in powdercd o, gmDularen form in small
sachers). This may bc liDk€d wirh rhe poputar
perceptions otr lobacco use that smoketess robacco
prodlrcts are relatively less hamtul.

Prev.l€nce oftob.cco us€.mong vrriour groups

,{./,rsr Amolg mcn in the age group of t5 yr and above
rhe prevalence of cuD.eDl smoting in Kerala was 28 per
ccnt compared io 29 per cent irl India 6 a wbolc. ADorg
womcn. (urreor smoking prevalcnce was 0 a per cenr in
Kcrala comparcd to 2.5 p€r cent in lndia- WiU regard
to robacco cbewing, 9.5 per cenr ofK€rala mer repond
chewrng compared to 28.3 pcr ceDr in rhe eDrirc country.
The figurcs for 10.5 per ceDt in Kerala
ard 12 4 p€r cent for lndia as a wholca't.

Chillren and adolescenlr: ln a study among school
childrcn aBed 12-19 yr. cunenr use ofaDy form of
robacco was reponed by I I per cetrr of rhem. Thc
proponion ofschool studenb experimetrted wilh some
form of lobacco l,as 15 pc, cent (24% smokiog and
II% using sDokeless robacco). Tbe prevalencc of
curenr smoung arnoDg these childrcn was 8.1 per cenl
and use ofsmokelcss tobacco was 3.2 p€r ccnt. Tobacco
usc was four limcs higher anoog the studenls wbo
rcccived pocket moncy, thrcc limcs higher amonB thosc
with lowcr academic performance ard 6ree rimes highc,
amoDg those whose fnends used robacco compared to
lhef counlerparls''. A similar fitrd,rg was r€poned in a
recent study rrom Dclbi and Cbcnnai schools wberc
tobacco usc arDoDg students in si-rrh gmde was lwo lo
four times higher compared to cigbth gradc studcnlsb.

Thc prcvalencc ofcurrcnt robacco u-s€ among male
cotlege sludenls in Kemla was tl.6pcrcem and ovemll
prcvalence ofcurrcnl smokrng was I1.7 p€r cenl':r. tttorc
rhan 37 pcr ceol ofth€ sru&nK cxpenncnled wirhsomc

lleolh ptolcssionals: The hcalih professioDals hayc a

kcy rolc in lobacco conrrol, though they have nor yer

bccn cffccrvcly brought inlo lhis arca'. Recognjzing
fic pcnincnl role ofphysicians in promoring reduction
ofrobacco consumption and enhancin8 tobacco control
in rhe public health ageDda ar regional, national and
global level, world Health Organizarion broughr out a

codc of praclice ro encourage physicians lo be rolc

models by quiitiog and promoting a robacco free
culrurc,r. Ilowever, ll p€r ceDt ofmale heatth seMce
physiciaos, 15 per cem ofmale medical cotleg€ faculry
and 14 per cenr male medical studeoB io Kemla werc
reponed io b€ current smokers).. As cxpecled, none of
lbe female h€althsepicephysicrans aDd nursing srudents
repon€d smoking in rhe above study. Thc smokin8
prevalence among rhe healrh professionals and mcdical
sludcnts, indeed, was lcss rhan rhe cunenr smoking
prevaleDce ofmale popularion in Kemta bur significanrly
hiBher wben compared ro rhe currenr smokinS
py"l:,":1T9!q m" plricians in rhc dcv€roped worri
includi.s UK (5%) and $€ US (t%),Qr

Trends in tobrcco use in Kerrla

ftere is gmwing evideoce rhar, globally, ovcr $e
pasr two dccadcs lhe overnll smokiDg prevalence ha-s
increased in low ard middlc income counrries whilc ir
declined in thc higl-income counEies. Tbe Iinkages of
bcrcashg tobac.o consutrlprioD ard frce rrade arc mor€
explicit as tbe negorialions on liberalization policies
between the US and scveEl AsiaD counrrics durna rhc
I980s resuhed in an ovemll iDcreasc in demand for
bbacco witb highesr incrEasc in poor counrnes:6. Atong
with the increase in smoking prevalence, ovcr dle lasr
rhree dec.ades of 1970s to 2000, robacco producrion also
increased by more than doublc iD thc developing world
compared to lhe 36 per cerl decrease in developcd
world". Today, lDdia is the $ird laigesr counrry in rhe
world in both tobac.o producrion and cotrsunprion. Of
the Ll billion smoken worldwide, ltt2 million livc in
lndia- Based on thc tobacco use prcvalence in 20O5'r
we have esrimarcd that Kerala had ar lc6t four mitlion
smokeE in tbat year

Data on tobacco use prevalence bascd on a Slale
reprcseDtauve \amplc ar drfIerenl pornls in time a,e
limiled and nor focusld eDrir€ly on robacco usc. The
National Sampl€ Survcy Orga-nizadon (NSS) I987 1988.
and I 993- I 994, Xera1, Sar to Sohityo Porishatl lKSSpt
1987 (rural ooly) and National Family tleahh Survcy
(NFHS 2) (laq8 qq) prov,dcd somc rnformarion on
tobacco use. l'be NSS 1987,1988 survey reponed a
robacco use prevalence ofrl4.6percenr among ncn aad
13.4 p€r cent amons womeD in ru.al Kerola od l99t-
1994 survey reponed a robac.o us€ prevalence of 14.6
p€r cent among mcn ard 6 7 per c€nl among women
sbowing a dccre.ase in overallrobacco uscr!.-1llc KSSp
sludy in 1987 reponcd a smoking pr.valcnce of43 pcr
cent among nen aged I j yr and abover,. Smokrn8 among
wom$ wds negli8iblc in rhis ssnpl€ alrhoughche*in8



TNANX PPAN & THRESIA TOB CCOUSE IN KER I-A l0l

was sunilar aDong men ( I 2 .a1o/o) and women (t2.s6%\.
I he NFHS- 2 figures on lobacco usc have bectr atrcady
gjverl

Mosr ofrh€se larBe studies have limiorions b€caus.
otrc of the memb€rs in rhe household provided
infomarion otr all. TherEfoc. ir was reponed l.b,r rD

. rhc NFIIS-z study rhe robacco usc prevat€nce was
uDdereslrmarcd by al teast five pel cent for smokng
among men atrd 0.5 per ccnr anoDg womcn and for
chcwing by Il per ce for men aod t.5percmr for

, $omcn'o Since smobng has some labooanachcd ro ,
there iJ a poslibrliry of uEder-reponbg by yo@Bcr ftn
and women of all ag€ groups, even when data were
coliecred from rbe panicr'panrs individually. CommuDity
balod srudies, wh€re dara colc.rioD was d;De from each
of the panicipanE al differeEt pomts in rimc, wilt bc a
b.xer sourcc of informalion, ro u.dcrsraDd rends in
roba{co usc. Major limil,atrons in comparug robacco
usc ovcr dimereot riq|e poiDls ,nclude drffcrenr
dcfinilions for currenl totracco use, evcr tobacco use.
nor askrng abou' smoketcss lobacco, informarion
collected by a smgle respoDdeor for all rl€s|bels of rhe
bous€hoid al1d inclusioo ofditrercor a8c groups in Lhe

-lhere 
are soEle good communiry based srudies

which provided reasonably good dara o, rrcods in
robacco usc Oseof lllcearhe, conmunrrv bacd sru&s
from K erala war reponcd from Emalutam d^Eict stnch
was pan ofa muhi-cenrric study. Smokirg prclajcncc
rn rhis study was rcponed to be 22 f)cr ccDl monA men
agc{ Is }.r aod abovc ald 0.r pcr cerr amoog women.
('hsing was rcponcd ro b€ t? per ccnt for mcn d20
pcr .-cnr for women. Ano6er I 0.3 per ccnr among men
and 0.1 p€r cenr a.,long womcn reponcd Dxcd habir of
smoking and ch€winglr. During a t O-ycar foltow up of
lhrs study a 5 per cenr iocrearc was fouod in robacto
uscu. Anorher sludy in rurat Thiruvananrbapuram
distrid D 190, reponed a smokins prevalcDcc of 50
ptr ccnl among menrr h a largc samplc srudy in tgq(
coosisriDg of over II0,000 rndrvrduats ,n rural
Thiruvanan$apuram disErct reponed a cur.em smokin8
prcvalcDcc of50.l per cem arnon8 men in ibe aw group
of35 yr and above" Chcwins sa5 21 8 pcr cenr amotrg
malcs aDd 22.2 per cenr .mong fematc, m rhrs smdy.
Thcrc is consisieDcy in the findiogs ofrhcsc rwo srudjcs
although $e laler study included Ddivjduts above rhe
a$ of65 )r also-

The mosr rccent communily bascd study from
Thiruvananlhapurm disrricl in 2m5 rcponcd a cunenr

smoting prevalence of 35 p€r cenr among men ir rhe
agc group of I 5-64 )r',. In rhe age sroup ofj5-64 ), rhe
curretrt smokiog prevatencc was 41.7 pcr ceDr.
PEvdmrt ofollrmr clEyDg was 26.2 per ceot arnotrB
men and 6.7 per cenr anong wometr. ID urban stu;
prevaloce of curre cbewine *as as higb as 42 p€r
cc among m€tr and I 2.2 p€r cenr among wor|cnrT.

Ia ordcr ro unddrsraod treods io robacco use b€trer,
one of rh€ merhods is rlE WltO STEps me$od of
surveillarc€ on risk faclors collectag informarion Fom
I 5 lo 64 yr with sufiicienl Dumben ofnates and femates
iD all $e t0 yr aBe/grouis. tn the iDrearared diseas€
suneillaDcc pmject of rhe covemmenl of India, th€
Indian Councrt ofMcdrcat Research ITCMR) has bcen
I'vcn dE responsrb'tiry ofaddr.ssDg ftis issrr. This rs
lilcly ro provrde uiefut roformarior on aI lhc major
nsl facroB inctudin8 robacco us€ ovcl a period of time
rn all rh€ SEtes oflndra

Faclors associrred *ith tob.cco use

ln Kerala. lobacco consump on was Dan of lhe
social relar ions wbeE, Eidjlionat ty, robacco ;as otTered
dunns cetebEriotrs inctudiDg marriage. Raw bbacco
sa5 ofloed as a presenr wbcn chitdren visn UI€ ctderty
in many coffnutrlrics in Kenta. Howevcr, recenrty, the
rrend is chaoging. Lrkc,tr rnany orler pans ofIndi4 rhe
laclors aalociared wi$ lobacco use are clo6ely liDted
wuh age, scr. srat clars, educarloo and profes.sionat
srarus Alrhoutsh Iimrtcd. somc ofrhe avaitable studies
indjcate a varicty ofsocio,culturat iDflue&es arEiburable
ro tobacco usc. Scbml Soiog boys, wbose farhcrs wcre
currcnt tobacco uscrs, w€re two tines morc lilclv ro
use robrcco compared ro $en counrerpans. Boys taiiog
tncnds who serc curcnr robacro usen wen ).9 rimes
morc.[lcly ro use robacco compard ro Oose whosr

baccor. Among rhe co ege
\rudcnls. those bav,ng a tobacco usinB househotd
membcr $crc lhree r,mcs more l*cty to use lobacco
compircd to rhuse who d,d nol have any bbacco uscru D{ hou*hold nls $rs cons,stenr wirh r}e findings
trom rhc srudy amon8 rhe sou0 tndran collese studcDb
ur wJlrch ror lncndsh,p was thc mosl common rcason
cjted for smokins]5.

Tlc factors assriatcd withcominualion of smoking
amonB rhe cuncnrty smokin8 male ncdical coleg;
tafulr) mcmbcr\ and hcatrh senicc phys,crans and
med'(al :rudcnls of Kcrdla wcrc targety afiribured to
cntoym(nr. 'no ntrJ to qu 'as $cy smoked so trnlc
accordrnSro rhem wh,ch was pcrccrved to be harmtess,
Jnd lo rcducc srcs\ ljur 29 pcr ccnt of the mcd,cai

? /6
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(ollege faculry and heat$ seftrcc physicratrs was
r,sycho-social reason such as .fc{trns unomfonablc. ,f
rbey could nol smoke. Orty j.4 p€r cenr ofrhc mcdical
srudents reponed rhe samc,.

Importanrly, there is .trough cvidence on rhc
linkagcs oftobacco use and socio,€conomic facron
whcre bolb D.edi smokiDg ard chewine werc reponed
ro bc hrtsher among low sociat ctaqs comparcd r; hiEh
\ocralcl6s. In Kenla rbrs has bcen rcponca in a coupro
ofstudics. ltr the KSSP study of 1987 ir was repo;ed
thar among dle poor 5l per ceor srnoled b.py', compared
ro 19 per cenr rn rhc befier off group. Wrrrh regard ro
chewing, 21 per cent aDoog rhe poor g,oup chewed
compared 1o 7 per ccm in rie bcncr of group. ln $e
NFHS'2 survey aB|one males who had a low siandard
oflrnvDs (SLI) index a3.5 pcr ccnr smok€d comj,ared
lo 18 pcr cetrt who had a bjgh (SLt) ildex. Simjlarly
20.4 p€r ceDt oI wornen in tow SLI group chewed
comapared to 5.3 pcr ceDr amone fic high SLt group.

A similar rrend wirh bigher rares of lobacco us€
among fie di$dvarh8ed sedons has b.'en consisrcnrty
reporrcd from rhc htsb. middte and low rncome
countries':T. As a consequcrrce, tobacco relaled morbidiry
and mortality arc exp€cted lo bc much hjgler among

Awir.ness on hermtul effft(s of tobacco

Although, pcople ofKemla are aware rhar robacco
usc cndangeE hcahh, awarencss was mosrty on the
linkages b€Mcrn tobacco usc and various canccnt. In a
study in Tbiruvamntbapuram drsricr, 46 p€r ccflr lnew
thar smokiDg causcs lung cancer \rhile 32 per ceni
rcporr€d that smoking causcs or may exaccrbare
asrhmarr. ODly l0 pcr ceDr was aware ofrhe rclarionship
b€lwccn tobacco usc and cardiova-scular discas€s1r. tn a
reccnr srudy Eom the samc disrrcr, tbe awarcncss on
$c .$socialions bcrween robacco and cardiovascular
diseases was 22.5 pcr c.-.1, an incrcasc of more than
double ir abour eight yc?r.r.Awarencss on robacco and
canccr was 66 per ccnt, an ;ncrcase from 46 per cent!.
Surprisingly, those who reponed a linkaee between
rubcrculosis aod tobacco usc in rhis srudy was onty
7.1 pcr cenr ln our own srudy (unpublishcd dara),
64 pcr cent ofdiabclcs parienrs reponcd $al smoking
willnol aff€ct ttle disensc and only l0 pcrcenr rcponcd
that smoking causes a lot ofagtsravarion ofdiabelcs. tn
shon, rh€ awarencss rcgardmB adlcr.c healrh c0tds of
robacco use was largcly limikd lo canccrs and hencc
lhere rs a n .ed fDr rnfomalion drssemrnarion focustnts

oD robacco related dis€as€s especrally, cardiovascutar
diseases and chronic obrlrudrve pulmonary diseases,
s,ncc thesc tuo are rhe teadrns causes ofdcalh fron
smoking apan from lung cancer,,. In addirion. rhc
message rh.t lobacco atrecls atmosr a orsans rn rh€
body should be etrcflrvety communrcared ro rhe cnrre
populalioo

Health effects of tobacco

Tle epidemiological studrer rn rccenr years have
conrrmed rhe harrnfuleffdl\ ofrobacco. Iobacco us.
and cxposur€ are associared wirh a wide ran8c of
dcbilitaling diseases includin8 various rlTes of canccrs,
coronary bedn discasc. obsrru(rivc putmonary discascs,
pcripbcral vascutar disease, slroke and ac,d pcprrc
discaser'. Itr 2000, globally, rhe leading auses of dcarh
from smoking included cardiovascular diseases rr 69
miil'on dcaLhs). chronk obsEud've putmonary di,ca"e
(0.97 mrllion dearbs) and lung caDc.r (0 85 mr ron
dea$s)". T}le lalcn US Surgeon Gcncral s R erbn ( 2004 )
indi:ates rbar smoting harDs atmo\t eveD oraan of rhc
body,". By 20J0, tobacco ,s pro,ecred to be lhe srngh
bigg€sl cnus€ of dea$ u/orldwide{.

Worldwide, robacco causes nearty five miliion
deaths anDually (on€ in len adults) wrrh 2.4t million
dead)s.in--developinB and 2.a3 mitlioD iD .tevctoped
countriesr,. The dealh rotl is projccled ro rise lo l0
million by 2030 *ilh s€veo our of ren dearhs in lbc
dcvclopiag world.r.

Tob.cco related morbidity and mort3tiry

h bas been reponed rhar cigarcnes are fie carlsc ot
death ofhalfofils pcrsistenr uscrs ard 8 per cem ol'lhe
world s populaDo. willeventually be killcd by robaccoi).
Howcver, ,p.d, smobog. wbich is very cornmoD rn
Kcrala, is no less bazardous lhan cigarcucs and
smokcless producrs are also associared wjrh highcr
morbidity a.od moflaliry'r.

According ro ICMR, in lndia in €nch ycar bbacoo
use rcsults in abour I 6,0,000 cases ofcaDc€r, 4. i m ilt ion
heafl discase 3.9 millios chronic obsrrucrive tung
discascs' Tle proponion of card,ovas(uta, dMasc ts
rising ln rbc counlry wirh a prevajcnce ot J-4 pcr ccnr
in rhc ruraleea\ and 8-t0pcr cenr rn urban drea... Ih(
cardrovdsculd drs(ascs in peopte a,tcd 'i5-o4 yr resutr{
rn rhc hgbcsr loss,n poreDrralty producrive X.ars ofhfe
rn lndia".lndla has rh{ hrghesr numb.r ofp€opte w h
drab(rcs in rbc world. tr wa: prcdrcrcd ro rnrreasc fr()m
3:.7 million D 2000 ro 79.4 milion in 2030a

s6. i
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. Ir Kerala numbcr otp.rienE w,$ card,ovas$tu

orscases rs rrcrcas,trg!,. T}le drab€6 pEvalence in $e
:rrate was. as hrgh as I 2 per cenra. Major tobacEo rctated

:ru-Loruc 
d'sca6^such as carcc6. coronary hejn drs.z!c'

orarrtes.aDd COPD ;o Oe Slare ate on the nse. Thc
ruuaSes berweeo snokinS and TB have beetr overtooLed

_ror 
a-bDg hmelv. Tte currcnt budeo ofchrcnic Donrcmmuruc"Dk d,s€ascs rcnects pasr e)(posue b trsl

raoors and tnc tutue burdco wrl, be detelmlned by rhe
curr€nr o(posurcst_

, , SFokrne causes half ofal matc dearhs liom
ruD€rculo$E rn India aDd a quafler of a[ rna]e d$dl!rrm aDy dr€alc in mjddh agc A quarscr of lnc cigarerk
or Depd, smote$ rtr Indra wortd be Ultcd by robacco atm agcs oJ 25-09 yr t.6lng 20 )r of Iife exrrflaicyb
5rm'rarry. berwcm I990 and 2000, d€ats &om coronaryneai d'sasc rr the counrry inneased from L17ro t.5i
lll,l:L -q i y*.qTd.red ro rise ro 2.03 by 2010\
u_roba y. rhc disabitrry-adj,rsted tifc yeals (DALys)
annoured to toba(co are predded to risc from ud€r4u mr 

'on 
rn tc90 ro t20 mi ion by 2020 and rhc

;Tl.ffii:t'lffi;T:hTffi.#.'ff :";f#Ji:
'n 

|n(,ladunng t9m was L7 mjltlon,,. ln lcnru ofovcrajl
Brobal burdco oJ d,reale, India had fie sccond targesrpropnron o, 20 9 per cent aacr sutlsaharaD A$rca,
Dur a vcry sma proponion {t.0%) ofpubtic heatrhcxpcndiruErr.

. . ln Kcmta. dau retarcd ro morbidiry atlr,bulabre roroDaccrr aje avaitable mostly on carcers. One o, thccanrcr studres on tobacco relarcd morbdiry found thartmatuta.m drslrlcl rn Kemla, *here chewrng hobn warvcry r"g!, accounred fo, neady bajf (t2) ;f rhe roraj

:,-.1 :Tl :-:., :1*. fte prcvarence of rculopraroaano pre-teulolrtalra was t.7 and 2 4 pE, ccnr
:)ta'll.ry rn oc am,omrcal locarion of tcuioprarra,o{.4 per ccnr acco,rnred for buccal mu.oru.i Ir ,,rmFlunnnt lo notc thar ln Kcrata chew,ng pmclr(e\ arcnrorl' rerared ro pjacrng $e robacco quii in rhc towcr

ilT:X',,tT:,lffiffi ,;::x.;:Iff 
:il:,ffiI

nudence.mle of huloptatra among tOOO adul15 was. r.lor mates and t. 5 for fcmatcl and the mre was brghe\r
rn lhc nxxcd tobacco habrrs group whitc to*csr m rhr
tro looaco habil group'.

., l.n l casetonrrot study rn Kemta ir was,cponed
lnat rndividuals chcwin8 tobacco ten or morc trmes aday wcrc r5 trr)cs morc jilcly ro 8et canccr Erngrv.

comparcd lo oon {hceers. Men smoling morE rhan 20
Dc"dtcs W day \4erc , Z tmes morc lilely and $o6e

.::-iul we,re re 
I,nes_.morc r ery lo Ber slDsivarcflccr. Anorha sludy mdicared higho risk foi c;ncer

I'I'c cso. ehacu: f9'.rhosc sanokrns 6"d and crsajEnerl
I no6e 

-who 
smok€d ,?.d, for 20 yr had seveD I irrcs more

laryq and rhosc wbo srnored
cr82rcfles ro,.fie sarnc duaiio had five rimcs hrghcr
nsx compaed to oon smkeFr

, 
Thc findmgs ofa study m rhrcc areasofsourh tndia

'nctud'ng 
Xemh. reporred dur che*lnB and poor omlnyg'cn€ crpla'ned 95 per cenr oforat carcer o! thewomen Aorong m€n. 15 per cenr of oral .accr wa.sarrnbutd ro a combinatioD ofsmolrtrg andalcohotand

49 pcr cenl to lobacco cheying,,. -

._ lloco,diDs ro lhe poputsrioD.based carcer rcgrsrry

::^ :::,-,111llhp,"In disrrrcr. rhe age adlusrcl,Grmmcrate ot carccN ofoBl cavrry rtroeas€d fiomx Elc' t00,0OO matesm rhc yeur ZOOiI to 14.r rn ZOO:rn uiban arca!. Figurcs fu tuogcanccr were 7.6 and 8 I

_. ;1g,"s .1, ,9q5" *tared monariry in rur.r areas

:i,^_:io id AndhB pradesh revcared rhar rh€ ascadJusrcd rclarile nsl for ovcrd mon tiry for lobacco
use L'yJnm atrd womer mnged bdwe€n t.; ald t.9 wilhsmoxcls hav,ng hiabcr risks!-
IDplictrions for rhe poor

,." I"::.",f,*! *".raI forms or bbacco durins
:i:.11.1.:i,pr. of cenruoes iDdrcarcd 

'nar 
ahcr rhcao-wDl.o, ro&rco ro $c carly I 76 century. the apgrcssr ve

:.:l:1,':l 11,""c", by rhc rohaccu indusiry rravc

il'*T:;i"l :li'[.,;TT.fr :i:; [::J* 
*-.,*^'

--,I}cllUh lrcvalcncc oftoba.co usc amosB chitdrenano adotcsccols of Kerdta and lndn r-"_:
'.p","^" . p,ur" r,.,rii,;;;;;::::"i:: **",
,"r 

"rr,,,,r,,",aa",., ";r";;; i:; tl;j;i,ff::.,j::::yp,.i I h,s wourd Rsuh rn rong rrme use anaconscqucnr ton8-rerm sufcriDg: ftom rJbacco rerareAorscass Jnd dieh,tiN

, -^o*, -.,"*. .i* rarru ry ,s a rlccred by a cboni(

i].,,'trf l:i Tf 'ffi:;.}H'5,:il,Y ::liTt ;:,f
::::,ll i:,:," ,,..,,,:.sry rush and,ncrcasms ovcr rh(,!.r\, n ms Jjrcady bcen rcponcd rhar robatco Lr.c

::::1,":,i: .,mpoverishm€nr irom hospirajrzarron!wr' ^ ,irtc proponron of hedfl doicls amoots rhc

3+"



INDIAN J MED RES, OCTOAER 2OO7

young aduhs is due to robacco usc.r Such diseases are
desrroyrng.rhe produ rirc tr.\ oi poor peopJe ttr
addrtron ro lhe dIecl hosprrzliTarion cost duc to rubac(u
related morbrdrr, and moflatrly. many famrt;es loo{
lnor maJo, cfdng membn in cart\ irte pu\hins ,tJ ot
rhe li,rrjt) memb€A inro powrD Srtue;e dwJrcnc..
oo lne IrDtages berueen robjcr o dnd hcd( dj.eases dd
orher robacco retared Jiseaes F tou paflrculdrtiaribDg
rhe poor. fiis De.d) to be addJcsscd d\ a naurin m rh.
Srarc

ln rermr ot cmptoyment oppo un r.s- beEa,
,ndusrry ha\ bccn one or rb( as,o bard nadrnolat
labou, rntensrve indu.uier rn Keraja trhr(h pro\rdcd
emplolDenr for l.t!.s40 i.orteB durine tqqt". lhe
emprolDcnt opponuitEs i.r rhis rndu.rry dre cumxlg
down dJrsricall! for e),amptc. rhe Kercta Drne,b BecJr
( o{p€Brrve sd ietv (KnB.st ot KdDnur dNlnrr qas
onc ofihc imporlanr successfut vicrory models fo. co
op.rat'vrsJlron r! rhe cmptolmenr scc,or with,n lhc
Stcle, ahe coull) a.0 whote and po\\rbty tor dlf $orU-.
Ho$evcr. rhe lasr dc.zdc show.d a de.trre rr Lhc renJ,
in ,eedi indusrial BroMh iD the Slarc KDBCS, lbc
major e mplo),rDen I provrder in la /r rndusrD In Kemjq
was able lo provrde cmploymerl ro ont) r tq'l t pesons
in 199465 and dectin.d ro 25020 per.oD: ill toqq-

Toddy, KDBCS hls drt.rsrfi.d ltl proJucuon mro
otncr areas includrng lood procc:sin8 Ihc di tinc rn
Drncs} 6eedt saics wa5 mainry due ro hcahh cducarion
messdgcs. marter comtelrtr,,n w,rh r,EdrcIc\ arJ
chewrots produLls. and lhc bdn of u,otrnp rn pubtr(
places by rhe ttrph Coun iD Kerat.,. rnc Soat or
KDB( S w0-, lo bansfcr 2s per .col ,,t the $orllorce
wrInin I0.yec^^from roba.cn ro odrc, pru,lDcr\ rnarnt)
,dod producl.e \4aBes ior rhc sorkcr. rn rhe rood
producrion sccr,on rLeratd Drnesh tood:, equct\ trrlh
rho.e ot rhc Ip.J, wo,IcF. rhoLrgh rb. rooj w,rter,
!:*:le \,".,Tr^ ,dr ,e ru rhe.ornron! o,c hrtsr
eua ry ur ruoo proouc.r. .Jtrdr r, Iium Llion
hous(hold. dnd,Ltton ot rhc ,\mpdthr/Lr5 rn rtc
communlly give Xe,ajJ I]rnc.h l.ooJ. martcrins
3dtaDr.Bes urhc, conp ics cdnor.05rt) unJermrne
I hr\ r\ d Eood.rlmf )c $ hrcb coutd be emLtdr"d in orh(r

pans ortDdia and ctse!here.

Costs of robicco use

TobJr(o Lr.. indu.rd mo.b.drD anJ munat ) Lru.(
consider.tb'c e(uurnr( to's burh LtIccrtinJ i,rdIecr]!'lhc dIccr.o'r i\ ret,llcd r,, br hc..t.h.,rr rr,o ;he
mdi.ecr (.sr i. rulJreJ ro lo\s oiprudLc|lt rr\ Atrhou8h
we do nor hJ!(.cpu,rc..,,r tJt(Ut joh tor l\crrta.

,r }las bccn ar8ued $ar, in India, the direcl cost oi
robaccu use rDLIudrng smokrnts and nonsmolrng
f'o,jucl5 c\cluJing rhe cosrot- cessorics I ejiehrers.
makhsticks, eic, to the consumer was tetwecn 2 andI pcr (enr ot thc rotat p vare finat con.urnp(rur
c\pcndrture {PFCF)and ber$*n r' and 6 per (cnl or'nc amuunt spenl on tood,) fbe tordj avcrage cosr ut
rhrec malor robacco rclated diseases in Ldi" ,j,,i,g
the Friod of 1999 was Rs 277.61 bilion. while the,otal avcragc (osl ro.tuding lhe los ot income oJe lo
aD,entecr,m. rnsrrtulional (ertrc chdge anJ t,\\ duL
1o prematurc &at} of a robacco retared cancer case
diasDosed in 1990 r99r was Rs. t34,449andin lessr',$;6 R\ {50 0o0,. lto$ever. rhe uu\r or rrr..l.rg
lobacco retared disedse $a.s more lhan doubte rhrn rherc:enu.""rhc tsovernmcnr gers from rbe robrc(o
ndusrry"" Apan ftom econor c co,r. rh{.uflenng.,
ph)srczl and emolronat distress and lhe tos. dD( ro
dcarh oflhe smoleF lo rbeit famrties Jnd.ocr(r! r,.

Conlrol initiativa

Kcrala has a p,ooecritrg rojc rn robaccu conrrol
'n'Lrr!.\ ar v.nous Ic\ets rnctuJugJMrciary, acaJernrl
and non gotemmenr orginiariotr\ {NCOs). Dur.nE
lr)oo. rk' Kcrdta High Coun broughr ou. r tandmrrL
tudgmcnl, $hich banneit smokiog in pubtrc ptares
rncruJrnE hr8hways Jnd parks ftrs was tarer uphcld byrle Suprcne Coun o! lhc counrry..thcre rrc a teqrob{co rA.afi or clin(s arracheJ ro rwo m{or ho"p Jt,rn I hrruvanaDrlapurr"n.

Tobnr.o ce in KeBh r\ aimosr ar rhc sam< te r.t 3.rc,r ol InJra but srgDificanrly hjShd amoot dre poor
\rno,\LnB r\ compar it eb low smong womcl , nmP3,(d
lo nren Iobzcco chcsins js incrcasrng anruuts rn(n,
Lhrrdrcn dnJ adolescenB porsibty duc.o rhL \nrotrrf
bJn rn publr. place" ald also ruba(co iDJ!6r+ srrdrcgjc,
ro,hih rhc,r fu(us ro smolctess robacru projr. s * hr.hj.\ not .r,tecrcd bv currenr robscco corl,or nol,( i.\
tobJ.co u.e hads ro many ct on,c non conr,.i,n,.,Ut"
n^.1\',. trcaorenl of$hich puL\ economrc hurJen uu
rn. pcuptc p'rllDg tfiem hetow lhe por eny line..t obaL. urunx,ul lhflefore should be n rup p"oriry nor on.y ., ,
h( 0trh's\rr bur a5a lovcfiy reduclion rs.ue. An) pov.nlrrrc!ralon programme cinnor rgDor( rhe ;orcnrrJIrmtro\crEhmenr as\o(idred $rth lobrcco u.( Ker.,l.,
u 

'rn.r 
rc^ sEong decenEatlled go\cmmenr hr5 J v(f

e,,.d,,nponunrr) to addJcs, tobjrcco connota z tr un\,rl tli(,:ras rool Ievcl
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PHOTOESSAY

Tobacco chewing in lndia
Catherine sauva8ct,r'Kunnambnrh namadas,''' somanathaJl Thara,r Gigi Thomas'and
Rengaswamy Sankararo.ayanan'

Acccpt€d t4 Aprit 2m8

ln lndia. toba{co is uscd in a varicly of forms sDch as
smoking, chewinS, lmal applicarions, drinking and
gar8ling, IeadiDS to dctrirncntal hcalth rffeds such as
in(r€as€d incideme of and mortality from cardiovas-
.ul.rr d,seases. .erebrovasorlar drsea*s, respirarory
d,r(..asc' and cancer. in addirion to delrimental rcpro-
ducrive outcom6, dcntal and oral diseas6. Toba.co
u\f. in dny form. ir mor. tr,fuldr iD low.r so.io.
c@nomi( 8roup6. B€r.l{tuid chewina a mixtDrc of
arNa nuI, slaked lnnr. (rr..hu, orher spi(cs .nd

condiments rapped in a betel leaf is a popular,
socially accepied, ancient cusrom and $e inlroducrion
of tobacco rcinfor.ed rhis pracrke (Pholos t and 2).
Chewing produfll dr. lcpt all day and \omelrme<
even aI nigtx in rhe buccal sulcus or,iouctr; usually
in lhe anrerior parr of the moulh in populalions from
Nonh India, and in lhe flosrcrior parr among Soulh
Indians, colouring thc mouth in rcd (Phoro l)
Th€ introdudion of commercial f'an masala
dchydrared and non.perishable powdered arcca nur,

:

Pholo I Satesman ot ber.l li-iv.\ nt rhe l(al marld

'Soanin8 Group lnr.rnalonal Agency for R6.ard o.
Ca'E, Llon. rr.nc.

r Drviiion of R:di,tDn on(olo$, R.gonal Cams C.nrcr,
Mcdi..l Colle8c C.mpn\. Tlrindrum. lnd;

!DMsion o, Cyrop.tholoar. R.Bn,.l Car(( Cmrd, Mcdral
coll.ee Caopu!. ttrannrutrr ltu'J

Dilition of Pl@riv. Oo@b8y, R.Siodl Canc., C.nr.,_
Mdical Colles€ campur, Trivand,um. tnd6
Cori.rr,onding aurhd S.roin8 croup. t.r.rnarionrt Agcny
Ior Rcear(h oD cancr, Llq. fratrc
E.m.il tJUrax.(ain.r Ir

'? :-r
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Photo 2 Bel€l-quid wnh are.a nut. toba..o lcav.s, tim. o. berel l.avc\

Phoro I Mourh coloured in red by bel€l,quid

slaked limc, carechu. cardamom a.d orhrr llavouring
and pcrfuminS agcnrs wirh or wirhoDr tobacco
available in alrradive sachers or tin\ has enhanced
rhe sale and ute of smokeless r()bacco (photo 4).
Cigarc!re smoking his aNny! becn taboo in Indir.nd
rh(. enrer8ence of.hcap and.onvenjrnr to car^ and

ust pr(.lrararxD!, of snrokclers lobacco, wirh a tonScr
'h,11.1,r, "1d promor.d wrrh dg8!e\stre mdrt..rmB.
hd\ l.Jd r,.., \Ldd,.n dramJric rn, ren\,. io rhe hdbir ot
LIj"$rnr r,,, a.,,, .ven rmon8 wonren and child,en

irr. ,.,..,r ,.a,.,. (tI,\r or h,.rer qur,i dnd pdn nrJ\.rt"hr".1i r . . , ' r l r ' 
. r r i l j , . r f, LlcrreaIJ m. Jt|l]

?\. -
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Photo a Pan mJsrl, !lx,p

iL
Phoro 5 InrcM@ by rh.

rates of oral can.€r wirh 6] 0OO incidence cares and
46000 deaths annually in India I

In 1995, a communiiy'batcd randomjzed oralrancer
scrcening study ro evaluarc lh. effi(a.! oI oral visud)
inspeclion in reducing the dearhs,rom or.rl .an.cr
was implementcd in rhc Trn..ndrum di{ricr,
Sourh Indra.T r tnumcraoon o! huu!chordt. inlervicw
lPhoro t, and oral canccr lcreeninq {Pholo 6) were
carried out ttuou8h home v,sirs. ln.idcnr oral (an(crs
and vilal 5GIUr rnforma(ion $'crc (oue(rcd lhr)utlh
acrite hom. !,isirs,rnd lhr(rlh rr..ord hnlit( $rrh

the popularion-baied cance egirrry or kom lhc
Bovernment re.ords for dearh rnformation. Givcn
the fa.l rhat robac(o is a major caure of adutl
morbidiry and morralily in rndia, lhe ballle ktr
tobacco control necds ro be continued mor€ srronBty
throuSh enaclmenr and impl€me rarion of leAislati(nr
and effectivc .ommunily (ampai8ns aaainsr roba((o
(Phoro 7).

Nore: The l)tople pi.lurcd in this essay Savc rhcn
(onsrnr ior then inrap(a to bc u\cd in rhr prercnl.r.
rion and publi.ation ot lhi csear(b

11



Photo 6 Oral.aviry scre.ing on pntr ,nrsnla shop leeper

TOBACCO CIIIWiNC IN INDIA 1245

lodii r dunr,.,rodonrised .onroll.d rriar
2m5rl55:1927-ll

' santaranarayanan R M.rhry B, Ja.ob r! .r 4/. Eartv
l,nd,nd\ Lo; .! (ommur y.ba*.|. ,lurrr tndomtr.d,
(onroll.d oral .anc.r ((nin8 rnal in x6ala, rndia
ir,,.ri 2000rE6:6{rr 7l

Photo 7 Adveiis.mcnr ofbidi, rhc lcal (i8ar.ks

Rcferences
I r.rhy J. Bray F, Pis.ni P, P,tin DM CLOBOCAN 2OO2

Cah.d ln.i&rt., M otut ond P,ool k worklwd{ IARC
Cnrr.rBas. No 5 Rrrion20d lyon lARCPr.ss,20Ol

I Sankaranarayou R, Ramadd\ K, Thomls C ?t ,r
I:fI(l ol rrc ios on o,il .nn((, nxrrahr ur xer.la.
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e.upalion , educ.tion , an.I gedder sp€ciric panerns
Merbod, Oar6 wercde ved I'om a I ross s.cl,onatsurvcv condkrEc r,.M.a^I9e2andlee.ashet'aserrnero,rheMuhba,cohondr,ovr.=eraiii- ''-'"
Sesuts. Odds rariG (ORs) tor overa I ro ba@o use &cordrng roedocation tevel

{afier adjushenr tor age and @cupationt showed a $,on9 g,adienr; risks werchigher among i nerate panicipants (male oR=7.38, temate oR-20.95)lha;am.rg college ed(ated pan,cipant: after d9c and edLcalron had been Lonrroned, odds otrobaeo use we,e atso srgn,ticanr accord,ng to @cupat,orj unskilled male workers (OR= 1.66), mate setuice worke.3 (OR- 1.32), and unemploy.d individoats tmate OR = t.a4, femate On = 1.95) were mo.e at rist thanprolessionals. The steep8l edu€lion. an.t occupaiion specific aradienrs wc.e obse*ed among mate bidi smokers and temate smoketess tobac.o use.s.
Corcrrs,bas. The resuhs otrhis srudy indicate thal educatjo^ and o.c!pation

law imponanr sim!haneous and independent ,etalaonshrps with tobacco userhar require anenrion irom poticymaters and .e*arctres ati\e_ lAm J pobli.
Healrr. 2005p5: I OO3 t OO8. doi: 1 O.2 r OyA-l pH.2OO{.o45039 

)

Lmpt! to Edu@ irs mDlt inpa.r on pubtr:c

h.alrll It hs tEn 6rriDared ttBr 65l*, ot
no e s@e fom of !oba@. idudinq
35% wfio moke.22 stb @ sfukds
lob.@, ud S who dgage i. borh fom
of bbad e.67 Abod one did o, vohcn
@ at lcan one lom of bba@, atrh@Eh
hl6 eorg yoDen Ery .ocidenbly b,
rcg'o (riod approim.r.ly 15% io appui
nely 65qd' tn generar..isaFn6 at]lrsr
fd M d@(.d 20% oI lobm lrNbp
tDoi rb@l 5O'i6 ol bba6 is tued D
l)j. loh ol &iA5' lh.1 n. Eadironat l.,r
mp?.d uEllered.isa€tl6.ae

ln pBio6 studies diffeE,r pau.ru ha\r
t)d oted.d in rhe eduGiiotrd ghdreni ,n
tobado e deFndins on the rype of robro
@n Whemas mhll bba@ Be h6 b.cn
shos b be highGl mong l!l@ qrh d{
leAl cdu@ron. og@n smotjng mls havr
bccn lhoq h m@& wG mmem edu

-oon " tn t.4,. U-* ot A", ro*".*
bidis @ oorc omoDly smoted rtun cig.
Eucs by indjvidoaL of rNer $de.onomjc
p6ruon, i, lllm,.r8mn6 m hm c,m
monly cotrnmed mongrho* qll !n,ar.r

fiMdat ,@ll,c.u, fBidi soting hai
ben $om lo pc. sigsfcant heatrh hd
ads." i) A sinjt& sodo@odic sFdcnr
ha b.rn ob6erEd fd rh. e ot shor.ls
Lb.@. irduding ddinS rob@. sulI,
ht!"1 Lb..o, porydE &d pd. ? rt

h gE.hl. m6 iD tndr. hote 6,eU 6
dld or.rply bb.@. wncs @@n gcn_
erEly dR d .!ply bb..@. wirh rh..rep
tj@ofrhc l @d wh.E prcvalene Ets
olsold,g MdB rchm 4 hish 7. tr 6
6|!nar.d rh.r @r rhe l5O milton o.n
od 44 miuim Eim i, tnd e robatu
n luiB tornEN od.p?rfri@Lty 635mO
de.rhs in tn [, e lrEibuled ro roba@ ea.n
yed Tob@Elar,.d @ctB oNrttuG about
hall of rh€ bl5l @.er ihcid.ne Mo8 men
&d lbar 20% Mong woEen 6

Tle purpose of rhi! nudy ws h &s eri
u@rrond od ()@IErional dtfferncG in rhe
ppvrlcne oI robaeo 6e. indudj.g !or,l r,
boeo Ee, bd snd .igft(e ,moking, sd
sorelN robr@ @. in a hrge $hple of
ml(lenrs otMmb0, lrdi. ln odd,rion w.
eugllr ro asss rlr pint .lIers ot @@rEro.
and edlonon lolrt on r)br.., 6c an.r.on

,-

Social Disparities in Tobacco Use in Mumbai, lndia:
Ihe Roles of 0ccupation, [ducation, and Gender

I Groia. sq4s. pi'o, MpH. prarasn c. cup(a, Ds.. F^cE, _d ua,*esh s. HEka. Ms.

Tob.@ E io l@jem. ed Did.flE
imoh. ountrid is pcdid.d ro @nEibul.
ro a in@6iig sre ot rhe Slobd burd..
or &se h tutrE dkd6 ', Eshry{wo
Frcnr ofrrE rcrtd! I I uirto smrs
now 6id. i, l@- .nd mid.{..iron. oun,
ni6. wh.E. in onEGr ro dsliain8 on,
sumprion in hiA,h.io@m. @utri6. tob.e
.oBmption ir o. lhe nr. r tnde.d, rte
World He.l6 Orgdt.tion\ frM.ert
Conv.nrion on Tobeto Conuot und.r
$016 rhe ioportoce ot iob.eo.ootrot .I,
Ions wirhin d*elopirg 6ulri6 s pan of
a woddwide srErery to Educe rh. hc.lrh,
eonomiq ed sial conseqlcne of to.
b.ao e.': Addr.srg thu Bryirg pubLi.
h.alrh prcbl.m mquiB .flsnuon !o incrc$-
ing miai diepandG i. p.n.c ot rob.ao
us. A.t6 high.. niddl.. od tow.in oD.
clutri6. 3nokinS nris .E hj8n6t @on8
hdividuals of low si@co"omjc poidor.'

I.d6b6 ol sio.soo. !o6tr,6 El
a(rc studes: ono .du.rtioA o<op6rjo.
od in@m.ls€l.E @d inb.6.r8abty b
mes@ si)@nmic pcrtjon . tr i impo.-
llnr h*mr. io.r!fue @tPtc indrdtoE
olki()o,l(m. p.srrion sihullan.dsty if
one E b undcrild 6.t omtined iDpa.r
od rheEhy Fovd. m@.!dplel4 d66p
toc of sa, inequdroA in rob.@ e. ID
pairdra. i@Ifocnr au.nuon har bcn fG
oed ou (hp.d@.l.Lsp*ilj6 

'n 
lobad

r, girtn d'c rcle of @paron h Uning
educton od m@oe$ eell B ils mtc 6
a deremirer of he.lrh in ,tr (M n8h(
rtmugt heid(Nwo plao cjposl6 rn
d..d, rent oalys6 of LE dal! inddE rb.t
eduoton d6 hot EpGor . 'slard in. *
nrg.te for (fupaton, 6 u( EEt Bder,
6.y rned dinh.r cial @nsrtu.r! m6t,ng
overl.pp,ng a wel G iDd..p.ndenr.o,ribu-
lore to Paucms of toba@ u5f,

ln 0E study. @ .rMmed s,d dirpe.
u6 in tobacco $. u lnda rh.r hdod.
fonns olbbic.o colsMpuotr rcnrpl.ak ot

Obledrves We ases*d sG'at disp.nties,n the prevatence ot overal tob.cco
use, smoling, and smoketess tobacco use in MuhO",, r.0,", UV ur"_,i,.g

:fta*, .| aJ ,t€, Re€<d i
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Eolling ld orhc. t.y dermnaG oa r (i.,

fEIHOOS

Brs.liD &t! fo th. MMbai ColDrtsory
vw @lL.r.d b.tIa 1992 &!d 1994 in
Mmbd (Bdnb!y). t dn 7 Th. ma[ Fr
pGe of d'it pcp..iiw .otwt iudy y6 to
ss mondity .sdi.r€d wirh toba@ e

MMb.i ii. 1.r8.. d@ly popnalld .ity
*tr@ poFdtlid G lppdwEtely l2 nn-
lion FopL h 2@1. ' Th. .rry ir .hrd.d tro
3 s€.to.s: lh. m.in cit, 6. $bubq lrd tlE
.i.,i.{ r,tl,tE Thir st dy.rdrnEly b
o&d d th. m.in.itr Ttt. $dins r.ft
@mFi*d dE cily! ddrdd idfr, whid @
uPdll.d vn hdstohd& vims b.Im.dr
mt, .l.din Eoo tn6 tdh. .lsn d to
b€ rd.tn€ly otrpLt g!6 thar .lflod .[
.dull Ei&nls & alnLd to sr.. d.ll m
dEitld d lh. tm.. .9.. gddd. {d .+
dt6 ol dl itdivnu.h d.br thd ra y.4
The .Ldml ro[s *@ dg&ned by ge
shphjcl .fu; sntding 6 bascd on rhe

snrl6-r uillhe )olli4 s$rion.- *tidr in
duded I0OO to t50O elgd. w16. S€ld
tid of poliig slllims .rdud.d th@ Dblv-
in8 . lar8e p.opo.td of aportnenr

oElPLs with hid leb oI *@ity: 6dtr
of the pilot &l! @U..od Ddi@lrd the need

for 6E .d'en dirS |o th. djm@Iy of

s.ini's .da to $d! buldugs
Ar th. *lrted polling srraoG, all indi

vidals 35 y.6 d old.. abo w6E lded
on the el..roEl dE wd el,Sible to be in
tsiewd Tle .9. obffof 35 yes ws
*led.d 6 . Guh ol (hc study! deEI
Sorl of nudyhS robxro.unbuEd Dor6l
itl ln *lat d g.%Itph6l ',6, linr rm
qppleD.nred to indudc in&viduals who
,ft .or !.r.d on rh. ele.ioEl mlLs bur

wh@ rcsideE nstus wc onl-m€d b, t
tartor ord " Th@ ords. 

'su.d 
by the

Boftbay Mu.i.jp.l Corpor.tion. *rc s a

pDxy for Bdene..'ds od pcmr a.es
ro.I ci!, dd sl!r.8@mDdr.l sfi6:
individuals id.ntjfEd n 6B n.mer epE
*nted .pprolholely iq! of 6e o*mll

Of tn. idlivinrt $rD.d!.d Md iNir.d
lo F,riip e in dE srdy. dE ndu.goiE
rGE16lh& lthctu p6-bL iD

o.r.d aFqimldy 5ooi of dE indtvinlt
iEld.d 6 tn. lins a . Eit o, inotrpLr.
!dd6€s. hoE b.in8 ddd6hed, dErgc
of Eidm.q un i,..."<lilily ot Eid.l6
(ofid NirA to se@ity etd.nrioas) A
rorrl of 99 59a .dulrs (40o7r mo rnd
59 527 hmm) va mjr.d .,i su,rr.d.
In the erl)G preer.d h.E. *.rdud.d
E+ondmG *ho E?orEd,0!.t rh.y w.e F
tiftd (n: l5 223) 6 nld mirihg d.t! tor a
op.iion {n = 2538). Tb. En l sMple om
prised ar 437 E?o.d.atr

TIP $1r1' wc odu.r.d bI D"ued i.
t wiME withiD P.niiP.nt' bo5 holdi
Had beu @lPulEJ m u*d to k rd
.lab ar rh. 6m of lh. inGwi*. lnr. .s
vs .flrdEr.d in d,. ldl ldsu.s6 n
dudi.8 Hindi !d M.,rthi No er,%& E
?o.B r@ pemhtd.

Th. pitury @lor in lhc p.Enl asly
6 6 l'ba@ E,6l2gdiz.d s loltos
(l ) havirg no hat r in eithn the p6t d p6
ent {"nder @r"). {2) tomer u$r {in.lud
hg smoLng Md oe ofsokelc$ loba.o).
(3) .lmnt solda iob.m sr (in.ludrg
betel qu.L mish'i and oa,!y $um. (4) tu
rcnt cisNne s.*d. Md 15) (lmnt 6idi
morE (idudh8 oth6 f()G of sored ta
b@ s weu. .{. dn@ md h@rd Smor
m who ako 

'!€d 
strDld6 rob.@ Ee

dosfi€d s sol6 in the e.lr!6
Ocorp.Em rs as6.d ..@.diB b 6

+ondenrs *lrn.rDnt ln0ryi!8 rrr sb
dard lndid dsi6@n@ slsrm. (mp.riN
y4 on€d & I6lks *ilLd ygt6.6
5tfl.d wl€r:tr'd6, sdie q*I.R. End

prolqioals d Adduonal @tegon6 lnduded
mdoy.d ad hdlw{. won.n strc
@Eijercd 6 h{,')wi!6 url6s thcy wft
mndy.mploy.n or bting for €nploy
m€nr R.riroG *@.r.ludcd Imm dr dary
s anuel]on l.*l,s clNied ar nll€at ,

prioary sdr@l {up io s ye6 ol edu@rion),

tuddle {h@l (6 ayc6of eduouon). s
onda5 sch,x, 19-12 lca6 ol6lu{!uon). d

.ollesc I'ncludinS both smc.ollr*,and al

l.iM.nr ofol.ge d€ge.) G6der &d 68e

d.ll rd aho ooErld

Dd'iFi€ stalistiG lft..lol.kd lor
thc @..I popdalion 6 weu $ fd men
Dd fficn *p.at t Loginic reg6'on
6 utd in Mdu.ring muili6iaL mrlt.
6 The rc+on* wiable, rotscco usc, sas
oNrted tuio . diclrcroDtu wiable in
whidr .r,lMr toba@ E6 (iocluding u.6
of .iy fom ot tobaco) were omparcd s,lrh
.rrnt !0Ir@6 Mulriwi.t ealys of
.ig.etr. dd bidi sotin8 e.E @nducl.d
only 

'mn8 m@ b.oe of lhe erEemely
Itr FBd.@ lLs 0E o 5qb) of moking
4drg v@d SPSS sbtnrrrl shw
6Pss lr|c Chj@8o.l[) w6 ulrd in s.]F.

RESULTS

SrlrL Cltaturcdruca
Md rFrenr.d.bdr 6. rhirn of th.

e,lplc (I!bl€ , ). Mm the toq6 of o.n
qe ddgEd in *dla Pcnd6s. ud one
third w uns$led wt65 yhft6 6 larsr
Dajety (88%) or rcnen *rc dNificd 6
h(ll,sdiE Women eerc goer.lly lcrs ftnr
er.d rho me.; 4 5% ot mno EE lir.r
at . a oBp.Ed wiD I I % ot mo ln od{l'
lid! drly 506 of{omo had @mptcred
mdrrjr s6ol or o0e8e, wh@c 16% ol
ha bad done e OWEIL .b@t a quon.r
ol lh. panicipErc gw b.h,.o rhe .g6 of
35 ard 39 yeffi: mN th& a lhid w.R. b.
tsm 40 ed 4 9 ycu of 69.

Totaeo lrs. PB.ls,E:

tlu.ru of iob(o E dilterEd dEmau
dly dadi,g lo gend6 frlbb I ) Wh,t.
B@6 wrc ls lilEl, lhe h.. 10 hare
er Ed tob.co (26% s 41q0. th.a w.R
nm lil.ly to l:lllrady e mordds to
b.@ (57% E 44%) SmokmS lEv.lcn..
nl6 weE 27qb mong m.n sd, &s nrn.
lioned,16 th 0 5%mong@nrcn (rt'r\.
d.la on female ot6 e not rho{tr y,D
61ely in Tabk r or d@b€d i, qb6.rturnr
mr!6). Amns male sokeE. r2qo wcn
cigene sole6 d 15 wm.b!t' sdo!
.E Owral. 2dlo of rh" s@ple mcnlx,6 \{ n.

,u@ ?oo5 !o 95 No 6
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@&ad!.d e9.rnd. E& cy ti [6 6 tuirs (16 !B 0 51)
adsdr oirr oertrll rDrd!

fomE tobk6 EB. a ndr@rd ot.e

Ahong h.n 3 @U 6 womcn. pofBon
aLs wcrc l.al likclt io halc .w.6€d tG

bado. hhm6 urnloled vorl6 dd m.h
doyed indreduals sere hon lttely lo haE

doft sa U$ ot snol€l€s lo&@ 6 moe

..md rh4 sBoting a(tr6 !I (mprliea!
cregdiB R!16 of so&des tob6@ @
dons reD{ $ca h8h6t oDs usldld
wo*e6, ihdc hho *t unmPloYed. md

h()llwiws A6otg men, smolGls iob4o
e wd 6p€oax, P.evileir uooS {Nid
ond uslnlcd worteE and ueqtoltd tdr
viduals Bd smold8 mong men fouo*d a

ssn panem. Lrrh hgh PPalen@ Btls
e)ods ue hplor.,cd DdrrduaG ad uEtnl€d

rJorics In .o.@( .,8u{r. smotinS sa

mGt olmm dong !@f6j@rls od
r.dc. Salfrepon n Et.s of fom.r toba@
@ @8ed EDE lN thm 2qo lo 6ryo

Ther }E a slrong grad'ent 
'n 

tobaco
e .c@ding to .iu6Dm ldcl Anong

both nd dd somm. Ds Ete of morel*
rob.d ws itrgh6t Mong thr illiemt ed
ld6l mong U6c with a oll.8. .du@uon

Atung m6. th. pFrnlene ol bldr soking
-6 higb€c MOg the ar low lels ot edu
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cessation program in lndia
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INTRODUCI'ION

Tobacco is one of rhe leading causes

in rhe world It is .esponsiblc for a

of disease and death

ranSc of respirator).

rdfobacro (cssat,on among tobacco {' users in r he ab$nce oI any s'rppon for i
; quittin8. as tobacco is highly addictivc.

The dcpartmenr of Prevenrivc,,
onmlo$/ at lhe Tata Memorial I Iospid il
flMH) initiared a workplace tobacco t
cessation program. considerinS lhe
everal adv rages it has ovcr a cliflic-
based scrup. The workplacc gtves an i
opportunny ro iDleracr wnh a hrge .
number of peoptc simultan€ously. ;
study tobacco related worl cuhure.
and prDvides a stablc population for
follow ut Some of rle studics kom 

/,
wesrern counrrics havc analyzcd.
rhc ell(r of smotc.tree policies and i
dillcrcnl smokinB ccssation straregies
ar the workplacc. We wenl a srep
tunlEr. and included both smoking as :
$ell as smokelcss forms ol rob co
i. rhis workplarc tobacco cossation
pro8ranr. whi.h s as ore approprialr
for $e Lrlhnserrnr8

foins ot lob.cco. Concluaions:



The slogan for the Wortd No Tobacca Dav m07 was -Srno*e_ progmm wer. exptaincd and the emptoyces were invired rorree hside wtuch rocus€d on marirg*D;pbcessn ore-rr€e. i".i.+aI". Tl" J,w". *"" inaugumred on :r. raay z0oz.otrr erTons scnr hand in hand ro suppon rtre rhomo and a ir," maa ru" i"f"*I-i,y. ii* ino,,,na ,,,,. on ,n" 0,,robacco cessarion p.osram was i,iriarcd at $. *orrpra.c in p_". i";;. "ii;;""y;,'*ill ,,*g. no, ,o ..*u.".,,a chenical lndustry in rurat MahaEshrE.India Accordiip r"._ a.r,*_ - ij.," ^i."-to the Tara Mpmoriat HospiratCancer ReSisrry. lh. majorid
ol rhe rDen and women scefing rrearmenr f.oln nurr"giri Enroument ofparliclpants
distn'cr. Maharashtra sullcr trom orat can.c* Dab.gcmmred rrpr"y"", o"ro"g,n€ ,ol;-,r'a,"r", ,n, and who wererhmush rhe rMH communiry bas€d..urar oureach prosrdm :,lr*l;;il;;:;*'",,,j"* *,", 

",*"* *" *n,,.^abo su€ges. a vervnish i'cidme of robmo consumprion inrorni"a io,seni rorn *hich;as mad€ availabrtin Engrishi, this resion. Hence. oD€ or rhe chemicat indus,riar un;s in _. ;i; ,; rii.i;',",e,.# fi;".,).rhis arca wai s.k(ed to rmpj.ment thc workplace toba.ro
(es$r ion prog'am' Approva r ,or ihe rriar sas rmiqi drough flre finr s.ssion incrud.d an inuldu.rory ied ure rFi*u, e l rrhe s.ienun. and E$ics commi,ec or rhe r,,".1{:T"# ;;i#;;il;;;i",.orrecr rrr pre idre*enrin.liospirar and rhe rriar was 

'csisrered 
wirh .rini.ahriars.s0v a", "r",, *.,"*lfri-lirnograpltic and risk facrorwiti rhe registration numbcr,{56. varjablG. Diarycards inwtricl rfre roOacco users*ere asfeO

fr ,[?H;i]::.T"H",:f.:r.#.y.#:.I'r:1ii"tril5l*fl '"Iff ::[tri"]'r#.::.T;;*.
"6.,";i#;;;;;;";;;ffi;:i;:#:"[TjiI 

";f,#ilffi 
il"Hfl,.1;;.."r 

i'.r".,i", -"a,.,r
robacoces,sarion prwram *r,.r', *ra r"-"r"-.i,"fi). ::::i:,'j'::1"'Tp"-on or rh€ orarcaviry is simph and
workpiac* ro promorc roba.-.",,-,*rr"; ;1^'::1"' 

ac(cprabre'' ! wirh a sensirivirv ransin' Irom 57 7 ;4%r' i
ainEd ar srudrinp rhe nmvr__ ". -*"-^ ----].j:flT in prcvjols srudies and a specificity ranging rmn, 98.6 ro

loodioa,.d ftc. fio.n trbrtu^diicnrdr dr t4tdrE day, oecoy$d 29.20t0, |P r t5 252.99.ra91
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ain*da,s,udlins,hep.evarcnceorrobaccoconsump.lJ ,ili.;;i,i".;#ilfrH:JTHjl,ft?:i-:
irs tanous forms anons indusrrial emproyces and rq provide **" 

"n_.r 
, .-"r.i "i_i;:: ;:-" *,, . _.;-f*.,;;;;lp;;;:;;,;ili;;::::fiil"j.il:;iEffil ilJ::T*1.::i::i::uv,r,,nr r,rra r,,,..y i'p",.,"-jquruns roDacco. rhe orher!.Dildlvesq devicc ro measure rhe con*,"rd_ 

"r.",u"" .","*ra" i,wcre lo idenrify rcasons tor inliarion and conti;iiari"" .r _ ,r.r._-.. ^,^ ---; 
-_.,:._:

robacco consurnprjon habir. ro assess lhc :r t 5l: T:111T. "asy 
opcrabre id,umcnr. thoush a sood

do mrr r,rdlMs w.re mrretCl&t cight weeks Durirg rhcs€ *"rio*, p_f."rionuf f,"fp tn ii"*,rh rheir robacco habir. rhc prasenr paicr describcs dre r"i" 
"r 

r,"a,i ,"-"L,"i iii_". ,o.* s-,, oo**,.,
ffifl*;:',H",1flfl';TiJllli*illjl;";":: ::'ll r'*; ji-* ..,"."i',fiii *00n,.,,.*,n"*,,*""
r he ovem, r.sutrs 

renDons and pmrd.d rorhc cmptole€s by a team ofdodors arrd co;;lors
rmm tata Memonat Hospitat. Setf. rcponin8 oftobacco hisrorj

MATERIALS AND METHODS was validared withbifthemicat tests

rhis'|'anin'|e^c ionarcohons,udvoroDcvmrsdura,ion ;"#:i:"H,1'J:",",fmmd,eindustriar 
medicar uniramons rM emproyces workinr in a chcmkai,ndu'.,,arutri, 

",0.;;,.;;;;;H;;]i,*..*"^no',",*r,"".,,at Ratnagiri drst ict in Maharashua. tndia hDspitat w.re invited to parrictpat. as rrainefs durinp cveru
InclusioD ar|d ExctustoD Criacria acdvc inrerention session. n," m,p.a ,, Io.ut .rr-po*",,

ll1":':1;;rf;*x*:":*k*::';t :ri::v *:::iJ:ll$ l'1l[.:ff:'ff'"'fl il:""'r'';jt
crilcria. ) erctusioD ttrc robacco cessarion t ainin8 workshop al TMH.

p.oe.arn commencemc^, tht data was compurer,zed al rhe TMH. Thc socio
rrrc lrogram was conauo cd wirh due oermjssion a- r . ..- - 

d'mogr aph n I hara( len\u6 and pt c inl'rvenrjon l{rowlcd8e.
r-,,r,i.,*e",*"i,,';;;il;il,H::ir.1";lf,""J ::*:"i#1T:::l;;*-,:,;'l*".."*""",".""ri,?oindus,ry r,'e cmproye€i or,hc ind*,rv Bor;ontrcd an "";;il;;*;.;;";::#:,,Xi?*iTr,L:;:,"f,J"":iin,.odudory *ssion on ,n. propo*d robicco cssarron.ar ro 

"" 
;""."i, pd;;,;;:;"ii,, 

",, .,,*r*, ..,. ,orar can.e. screeni'. prosram thc ann and pu.pos. or,hc ,",",.;;;;';.:;;;;:ii,i"ii,l"o,.^n,r,.0".- *"

cnrion E edu( auomt rmt as rhe resutrs a.e .otor c"*, nr".l*iffixnopldse. 
^rurudc. 

rnd pracrk* (,uD rcea,d,nq[or*, o !,..*,,,i,y _a ",..i.,r, ",i,, ,i," 0," ,. dere.r rhc useorconsumprion. compare wilh rhc posr inrcryenrion r
and deverop rocar manpow". ,", ,"*.., .""*,,", :.ff.1ff. $mokcress 

robacco p.oducts ,'|,

L"J*:*$:;;ilxr:^"."*;ffi;ix$;p{hllllll..":xx:::,T^q.eda,an.inrerva,of sixl.

lnd'an brtur ol o<Jp.r@, an6 ttutr66r.r Mcdr,e &t9L6, Ang U@ ,3 tM 2
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with oral lesions a,d reasons for initiaron ard continuatjon siSniocan{ direren.e in the k.owtedge regarding avaita biliry
ofrhe tobacco habit were analyzed. oI prctessionat hetp for quirtDglobacco. wirh tobac.o users

rhis 
'iar 

has r..eived ins,i,u,io,ar rRB.pprovar and is :::f,,::ffiiffi,:J"'j:"rj:[#j]lJl".?,Xi#il:]
registered wiih ClinicatTrials€oq prinr€d media. hoardirys. letevision, the industry physicia;.

RESULTS 
ad their family physicians.

rhe prosram has been imprem€nted ro.he durarion or il%":'Ti,:$'JfHff;iH:.:ffi'*,lil,.i:Il
one y.ar srarting from 3tv May 2007 and rhe resulrs are employees ming smo;dng rorms were spending Rs. 293.33
very encoura8ins. All emptoyees p ricipared in the i.iriat (6 I r USD) F. m;nrh. thc ;mdoye6 using non smoking forroinrerviews and o.al carcer scrcenina. Among rhe 104 spe Rs.22 (0.{6 uSD) per 

",onrtr. 
ana rrr e-proyees 

",si,rg ,
employees of rlc indusrry. 50 (48.Of%) were cun.nt tobac.o combinaoon of srnoking and non smotire torrns spenr Rs. 23.50
uscrs. 

T he difcretri 
-fotns 

ot tobac.o used by 
.empioyees 1r .st USO; pe, 

",onO. 
nre rran age at .he iniriarion of ligarene

are sho\,vn in Figure 3. Non-smohrS torns of robacco were smoking was 24.6s years and at;e rnjtiarion or $c smoketess
predominant in lhe employees. Tobacco chewing was rh€ robacro habl was 27.5 | years The main reasoils tor rlE iniriarion
most common lorm of non-smok,E robacco use Fifiyjour of lhe robacco habn bi lob.cco use6 lFigure al were pEer
emplovces (5 | .92%) had never used tobacco. The diflerences pressue, misce aneo; facrors like pteasure ard imilati;n oti, various seio_demographjc chamcleristics between tobacco othe6. The main.easons for conrinuarjon oftobacco use (Figu;
users and nonusers are shown in Table l. There was no 5) w€rerhe b.Iietrhar jr eould nolharm d,em personary, ro a;oid
dilTerene berwcen robacco us€rs and notu*6 wirh resped pb/sicar discorfon on quiuing ard ro rerie* eress. Fifreen
ro age. edocation ircome. reli8,on. durarion of scMce, a"d optoy€r. (r0.7196),ofi{homren (2096)were robftco users ard
l}lc presence or absence ot shifr duty. tive (9.26X) were nonus€rs Ua some family mcmber, mainly

The responses or robacco .*," uno *,,""* ffiiryrrg 
sibli'ss and PaEnB wirh tl* lobacco habit

k"owledee of harmful efiects resulrinS fmm lobaquse aIe t oD orat eraminarion. 20 emptoyees were round ro haveshownhTabre2. i. l_"t prccanccrous lesions (t8 had tcukoptakias and rwo
.ir lgryt hmplakias). The majority oI r}lc tesions wet e seon among

Many tobacco uscrs were aware rhar robacco was &mfd, ''&mproyccs using non smoking lorms orlobacco (rwo resions
howcver rh€v werc unsue abour rhe inrensiry andlpe of -.rimong emproyees wirh smoiing forms. 13 in emproyees
damage rhat ir.aused Alrlough. 100a6 of the empb).g#.$irh non smoting forms. ana five among emptoyees usinga
agrcrd rhal robacco was injtrnous ro hearlh. only 37 cmptoyecs combinauon). Anong r he I 7 employccs using smoking fo;s
(35.58%) knew all rhe ill erccrs ot toba.co. The najoriry of tobacco. 13 emptoyees had a Fagersrorrn scorc oJ zero.
wcre only avare thar robacco causcd canc.r Most (97%) ArnonS 43 employees using non smoking forms of robacco.
cmployees idcnrified passive smoking as bcing dan8erous 32 ernptoyees had a Fagersrom score of 4 and above. More
for hcalth and 83% of the employees knew $ar robacco was lesions l8o%)r{ere seen amor8enptoyccswith a Fa8crslorm
dargcrous even wh€n consumed infrequendy. There was a scorc of 1 and above and usin8 smokcless torm of robacco.

rnd'an,ouoa oiOccup 
'omr 

,nd t nyrcnm.nrat Mcn'c a AqN 2tD9 tkhnt t3 ttu?

i4

Fig!,e 1: heahh awar.Ess tedure f iOurc 2i Fo@scr@pols@sDos
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Other medical illness€s had nearly an cqual disrribulion
amonS lhe robacco users and nonusers.

DISCUSSION

lndia is rhe sccond larBest consumer of robacco in rhc

lndrrn )odol o, O..up.o@r.nd tetr@@ntat rr€dr,e ,r!ur 2&9

world. whcrctobacco is poputar in smokeless forms as weu
Literature on tobacco ccssation is mos y from rhe westem
countries. which made il imperative losrudy il i. thc lndian
conr(xr Thc indusrialunir descr,bcrl hcrc had a No.tobacco
Poli.y on s campus for olera penod of 30 years. in spire ot
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Figo.e 3: Prcvate@ oi dineien roc ol tob.@ use
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Filue 4: Factots respo.Eible ror i.itiatir ol loba.o haul

backgmunds. The educarioDal lcvel was inversrlyassocialed
with tobacco use of all kinds.Fr. '.r excepl cigarctre smokin8
in a study in Mumbai ri ln a survcy i|) India. atrhough no
signifi cant difierel)ceswerc seen in the preval€nce of tobacco
use among Hindu. Muslim. and Chnsuan popularions. thc
SiLhpopulalior. howcvcr was tound ro have a significandy
Iower prevalence of toba.co consumption.r,tr Use ofsmoketcss
lobacco producls was high mon8 Buddhisrs and low among
Christians in Mumbai. while smoklng was high among
MuslimsandChrisrians and low among Buddhists.llr Tobacco

l

was s€en lo be nore commonly associared with low socio
c slatusr""r and schedulcd casEs and schedutes

lar in India. Tobacco use was also found to bc corrlated
iith occupation in Mumbai. with unskilled mle workc6. male

service*orkers. ad unemployed individuals bcinq more ar
risk lhan profcssionals rr.Figur.5: Factqs ,espo.Bjbb td @nliMnd ot loba@ haM

which a very high prevalen.e oflobacco consumption (48%)

was rftord.d. indicadng thal tobacco free workplaces may nor

,esult in tobacco cessation withour any suppon for qunung.

lbbacco usc was mairly in lhe norlsmoking forms, reflcd ing

rhe cullural practices ofthe community.lD a sludy conduclcd
on8 tndian mcn. 69.396werc found ro bc curenr robacco

users. among whom 23.6% werc smokers.rq ln lhe Xcrala

community study,72% otmen and 6% ofwomen werc"ever
users.' i.€.. had uscd lobacco ar l.asr oncc in their l,ves.r'q

In Nepal. rhc overall prevalence of ever users of tobacco

products was 13.9% and ot currcnr users was 10.2%among
junior college studenrs.r'rl

Thc paflicipation in the firsr scssion of intervicws and

the initial screen was 100%. indicaling that employces
accepl tobacco cessarion activiti.s whcn conduct d al lheir
workplace. N o dirlerence was found in $e sio-demographic
profilc beMcen $c lobac.o usrrs and thc nonusers.'lhis
nra] be arrributed lo the facr rhar rhc .mployres bclonged m

rne eme cohorr wiU similar so(io (ono,nic and reliSious

ln the prescnr study. rhc employees wcre awarc lhar us(] of
tobacco includirg passive smokjnS was harrful, however th€y
could lint mly a tew diseascs lile cancer to ir. Mosr employees
wcre unaware about lhe risk of tobacco on the rcspirarory
and ca iovasculd systcms Printd media, tclcvision. aDrl
do.toB wer€ I hc rnain source ot rhis health informarion. Most
srudcnts in Jaipur $hools were aware that lobacco use was
hamful edassociated ir as a major nsk faclor lorrespiratory
diseases.rr, lD rurat Xerala. 96.6% ofihe participants tnct!
that tobacco use was harmful for heatth, horever. only
22.5% of rhe panicipanrs knew that it caused cardiovasrular
discases.rr6r Electronic ard prinr mcdia wcre rhe comflron
source ofrhis knowledSc; only 20.6% sDbje.ts reponed rhal
hcahh carc workers were a source ofsuch knowledge.r'.ln
Italy, the knowlcdg€ ot risk associaled wirh smoking was
slgnificandy highe. i. more educaled subjects and in pasi
smokers compued ro curretrt smokers.rr'r According to an
inrcmational tobacco survcy in tour countries. about l0% or
nrore ol smol(ys did nor bclielc rhar sDoking caused hca,r
disease. Ovcr 20 and 40%did nor believe rhai smohng caused

hd'a^ burror or O.cupanoMr and t.r ro.m alMedr'e Alot\ 2Ng yotwt3 ttw2

3bE
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6nr.. er rr turde bb@ c,ssiql p,ogrill
\kole and rmpten(e. rospA rivety. HiSher cdu(d on andrn.ome wcre dsso(jared with high.rawdrencls. l

fte"vera8e rnoDbly experditun on bbac.o us€ in the carmt
study s pafli( ipanB is Rs. 66.65 (t 39 USD). with emptoy.ts
us'ng smokin8 fonns spendine significand) hisher amools
as (ompared to the empjoyc?s using smoketcrs torms. tna eudyin Nepat. tle avcrage daity ef,penditure on toba.coMs z0 Nepalge npees (- 0.3 USD).r,ir In Tehrar. {t EA ot

- lne.poputa tron had daity snDting erpensgs ot 2.5 t 0 to 4.5mlcats.fl DoIa - gmo RDk) ehite the mean was { 680 I
36E.78 Riatsr,t

I Tle man agc ar inrtiarion of ( ipare e srgohnS Eas 14.65yea6 and ar inirjalion o[ I h.kin8 tobar (o wa\ 2Z 5t ]earsamong rh.5c ind^riat un ir emptoyees Swey dala rn XcraldsuggBl tiat thc ageat initrafion ottobacr o use appfd^ ro be

lr-,li1L]I 1,"a", *:-a, ini,iarion o,cisami,c smouns
o .n.lr1n8 toDamo wpre t 6 ard I 5 years r Bpeflivpty among

JnnDrco .gcsrudenlshNeFl,, Themean;Beot,niuarion
o,smox,ng waszt i 8.t9yearslnTehranEr

ln rhe presmt srudy. {@6 of tobaco users {tg.ZJ% of totat

:1f,roloes) 
had orarp,.(atrcercus resions. rhc p,ovarenc. ororat pr..an.erous lcjons *as more amon8 toba.(o chewer srD, ahong ,nolers. T}r lerrty of I hc tesio, corrptatcd wetlertn.thf seterity of addktion on rh. hccrsrorm s.ote fteresuls o, lhe Kdata sudy sug8est that tobacco chtuing isInemost imporla rist faflorro, muttipl.. orat. premaJign;nr

|osons and dos.rcspons. relarionships werc se.n to, rhcreq_ucncy and duErion oI tobac(o che$n8 wirh rhe n\k ofmuflrpte. oral. premalignad lesions ra

corcLUStoNs

:olqlIl:baTo us.,s D rhcpr€se,lr smup orpan,cipanr\.
peer p,crsurc. phasure and ihjtatin8 orhea w;rc th. mostimporlant r€asom tor iniria,io, of I h€"tob.;;
b€lief dEr tobacro sDutd nol ha,In rhetu F_",
of phy\i(at discomto. - d," -,,;"',,;;;;diil;;:;sr,c$ w.m imponanr rcason\ tor .ontinual,on ot tfic hahrPredisposins, rcinforcinB. -o """u,r* r"li"*srn robacco usc behal1orr amotrg Cambodjanimludcdp.crgmupinnuen.*,,.i,r*;;;;;;,

,mthod. robaccoused tor m"O"in,r p,fo*.. anipE(ri\cd wirhin . ulrurdl r.u,tir,.^.,i r^ ,r,. "^' 
-^'"

,,.' "r,"b; ;,;;;;J";;"ffi ;,,;![:i;;:::J;:X

]l^'-lr: ll.:,. rhc robac(o.onsumprion p,dcrkesamong jnduarriat enptolccs in rurat tnjia. Th; uniquercaruro ot d'is program i\ rh.t ii aims at toba(o cessation
and Dol ,ust.smokjng cpss.rion. a rery imponanr aspecr tol(ou ries tite India, whcr. ,onsmoring fo.ms or rora".ou^se^"r-e predominanr tocat naDpoecr devctopmenr tor
li::lco::sa,lon was ,nbllflr wlrhin rhe prosm. ro cnlur.
r urnrnuaron ot assisrancc ro the cmptoyecs cvcn att.r rhesruoy.was_comphtc. and lo en(oul?ge simflar a.t,vilics in
I1:l ,11,.1,':". A rcry hish rar. of orar pre.aDi e,ousresnn\ deG.ted for the fi.st tine among the cmployccs.sggr*s ln,r in +jre ot having good meditl taritiiiei. *e

t up'oyees e hardly elcr cramined tor oral ncoptasra. H i8h

b::ffi "THff H";"Jffmx,,llil[. :lri::l;: j

f f .1 T*p, ",d "*",eness 
shourd bc ;resrared wirhinffrou9riat heatrh BUidehncs

REII.IREN\CtrS

someIam'k membcr whoo^rr"a aU"".".,,el 
",,rg,r,u,oe.rob 

' 
o habir is mme.orDnon in lamities * i; addir I rotrrn Ja,pur._robr.m use was \,Bnrficantty more (orrmon rnEm res ot.hitdrcn who uscd robrc.o [y Thc robd((o uscnaD'lsolla-rhcB rndpccB a,c 5iSnifi cdr innuen(osun]ourh

.'I:l',^ "" *.,,, memb.rs. ,cd, hc,s. and r,,en.,s u!ng
IoDafl o productswemcoretalcd wlth tobd(co use In NoIEj 1,.

il1i.ru.?#};ffi::1ffi#iffiffn
ffi.Hmfr,F.r##r"ffi;*I#:
#*ffi#HH"Tr",T;'J'*":,r;:
:ln:+;HHH#* 

"iirH#.5*:l):f'.Atll*l* nr -r_r r,,n* ; podor*) o, o.l..EI ffiPrdae Ctub,iy D.,r Hakh r{1 ,n:, ::

I^.::'".';:;'sl:.:#il:;X;Iliil*l+
IlA l:t1Y** t s@t.* Kri. B'ru x hh, P

i"rHi# trff fl ?#;11,):ix1;ff :,:ffi :
#:x.l ;:l.".ll;# s:;ll ilfl i #iT xl,: ::l """, 

..

; ;:i:.iffi ::;^f;r#;::nT:;*:::H;:::

T}ler. is increa$ne and indiiputabte s(ienlrft cv,dcn(c
sno\{urg dlat lobacm is a ma.,or cause ofchroni( bronchitis.
empr'ysema. and tung .ance,. as *eI as a majo, risl tafl or to,myocardial infartion. ceflain preenancy.r ctarcd and nconaral
orsorders. and a number ot other scrtour hcatth probtcmslr also has harmtul etTects on rhose who arc rr\otuntarily
erposed lo robacco smole.r,'rtn the present 1rudy. how.rcr,nmrar rxmsscs*ereequa y d,srnbured J mons ;hc roba(co
users and nonusers. h Hetena. Monrana. a srud; Iound rhar@mg.rm srx,moths lhat.thc la$ rhar prohib[ed smotrng
rn mosr workpldces sas.nlorccd. rhc nunro.. oI a.tmis\ron\
ror a, ut. myocardiat infdrcrion tel \i8nifi.dnrl] .,

r,rd'& bu.Dl o, &.par'@r ,.d ad,@ftdir M€d,crm kg6r ?fi9 ni@ tJ trb 2
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Mrshra e/ al: Workprace lobac.o cessarion prcgram
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sralpEh M, McNc'll A Hohod D, Fong OT S@GoleE ad
.ou.ry vdirtio! m t o*l.d8c orhcalrh nsks oarob&@ smot,ns ard
brEcddnE sofsol. Gelr5EoftdE2OO2 r .@imtTot.o
Ctur{rTC) FM Cod,y S@., Tob Connot 2006, l t( Supd.h. nr
r) n'65'in7o. doi l0 | I l6/rc 2ms 0t 1276
hn' Sl . Jtur lR lr.r.,.mtd H . H.rbn c ( M,t&r I IS, 
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MaJ.li,SE Dol) Erlsrd d.eCBdd.SmorL,ng,nt.hrM Tetr6
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Sour@otSuppon: Ni Connict ol t.l!r6rj Nn

Ihe manuscripl syslem {ww.jouffilmweb.com) allot|/i $e adhors to che.k and vsrt rhe accu6c'y and styt€ ot rcferences. The root checks
the releEnces wiih PubMed as per a pledeli.ed styte alnhoB are ercouraged ro @ this tacihy. betore submiting an,cl6 ro the joumar

' lh€ sn/e as wellar bibliographic elemenls should be 100* accuar€, ro help gel rhe re{erencE v€itied tom ihe systeh. tven a
single spdlinq ercr or addilion o, issue numbe/mt ol pobtG.o^ wil read io an eror wien veiting $e retsenc!.. Example ol a cotrect style
Sheahan E o'reary G, Lee G. Firrgibbon J. Cynic cFvicat merastasB: tncdence and diagmsis using {ine .adte aspnaion biopsy.
otolaryngol Head NrckSurg ?002jt27:294 8

onb Oe rclerences lrom purlals i.de@d in tubMed w[ be decred
Enlereach Glerem€ in ns I'ne. withour, senal numb.r
add up lo a nraxrmun ol l5 rcferenc€s al a lime.
i the rcieftrce is corecr ior irs biuiog.aphic eremenG and pun.ruarons, ir wil be siown 6 coBREc] aDd a link ro rhe corecr
a.tcle m tubMed sll be grvar.
(anYoirheb,bl,ographlceleme sare h'ssrnq. rnco(er or oira huch as Bs@numbed, nw b€shownas tNcoflRECT and tnk ro
possible anrcbs n PubMed wil be q len

l

rndDn rorolor ocrup.r'@r and tnv'@ftnDr Medrrr auotf 2009 votm 13 Irv 2
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Rrl F..6- r.r Non C.rdutabl" Durs in Hrry.D.

An iniegEled approa.h ro iisk tacior surueiU.nce
is vital ior NCD conkol Surueillan.e of NCD riek
lactoE .s currendy pr-ticed in l.dia has larselv
f@szd on epaale n5l l6do6lil@ tob4o, .fohol
or diel. Very f* studi6 have b€€n und€ al€n lo
a56 phFial .ctiviiy TlEre is a ,elt need to haw a

cohpEhensiv€ look al lhe NCD risl l.ctoE usins
sbnddd merhodolosv ro e6up (ompdab'l'ry luh
lools haw Rendy ben d.QlopPd b1/ WHO and €
beins used by health pLnn.E to goeBte eide.ce

Cohpphensiw Ruhl He.lth Seryic€s Prcje.t
{CaHSP}, &ll.bs. run by All lndi. lrorihlte ol
Medical S.i€ft6 (NIMS) uas.mons the sit6 where
n was pilot lesred and lale, be.ame a parl ol rh€
multicentic surueillan e sir. c@rdinated by Indian
Coun., oi Medi6l Rearch lrcMR) As pan ol this
we sludied a r"ral popul6tion ol Harya.. lor
pl€El€re of ffion d* ta.lo6 ol NCDS using WHO
STEPS appreh W" @rEn thE r6ulti of this suB:
hee i^ L.l .iq

M.r6i!l .nd herhods

We conducred a survev in rhe rural.arca o,
Aalbbsa.h, i. r.idabad disdicr ot Haiyan. fnirn Apil
2003 b Ja.uary 2m4 A toral ol 25OO paaticipanE
werp aim€d ar, w h 25o in e.ch as€ (15 24, 25 3,
3s44.4554 and 55,64)and s sloup M;lt;sii#
sdpling was u*d lor the purpoe of lefu'trnmt. Irc
PHG w@ *lected Endooly lrcm among a total o,
5 PttG in the blo.k The@fter on€ subffrer in .a.n
PHC 6 *le.t.d Endomly One vilhge p6 6r'domly
*ldred ftoh ihe Ist oi vil1.g6 in lh€ s!b+nte, l,
rhe villse u6 $dl, a. .dditi@al qll6g" ms *l6r€d
Irom $e ffe $b+nl.i. Atl lne hou*holdr in dp
eteded villg6 ee c@ered. w h otu mala and one
Iem.le bei.g inleruie?d n aliernal. houeholds Tie
*l€.tion o, lhe male/imal€ ws lrom dp lin ol eligibl€
in thal hou* and wa doE in r @dm m.np. ll
need be. lhe ho@hdd w4 rwEn.d . s26nd nme .r
leasl one oI which w4 o^ a d,ff.r.ni dayllime

The WHO STEP'wise rool war ured and rhe
behavioural risk iactor Qu6nonn.n. was suilably
hodili€d and t.ml.ted ih lo@l languase. It included
questions on socio-d.mogr.phic sl.tus, dala on
robaeo and alcohol use, melsur6 ol di€ra,y habits
and phgs'cal inacriviry Srandard procedure uas

tndiu Jeml ol P$nc llanh Vot 52 lto.3 Jub Sep@ba,200a

lollMd as rs STER protcol lor .nlircpomeEic and
blood pr€ssure me!.urehents. The h€ishl was
me6suied $ing .dult porrable stadiooerer to lh.
EaB10.t 6 SEC disit lu.ishi.9{al6@reu*d
lo m@e wight ol thE individu.E .rd 16 rerded
in t{nogr.Ds up ro 0. I kg. A sEcA 6rEra.t leBion
lape wE E€d lo m.6ure Waist.iMfepn@ to the
ea,en 0.1 m. Th€ bl@d pt6up G m€.srpd 6ing
OMBON digiid lulohad. bl@d ptNE moniio. All
neaur.mentt @e don. ar doDiciliarg l&el Three
nale .nd rh@ Idale rcrlcE wE t dined b9 a r€am
ol ICMR .nd !"re regularly ruperuis€d by the

'nGtigaloc 
rnd ICMR team

Dalinilions: lsouEe- wHO STEPS manuaF)

Cui@l daily smol€E wee defined d rh6e who
w€re .urrenily rnokins cigaretles, bidis or

Cuaenl daily smokelGs tobacco u*6 w"re
delln"d .s lhose who @re .urrentlv usinq
chryabl. lob.@ produc6, gutfta, ,w.r. I{tbini
or ard. pun d.jly.
Cu,Mt al.ohol drid,es @ d€n ed s rho*
uho reporled !o .ocuminq alohol within rhe

Ort sl nd.d drinl E €quiy.lal to @6ming
oE n.hdard botde oI resuLr b@r €45 mD, o.e
sinsle n€eEol rpirits (30 ml) or one Dedium
si2e slas ol wine (120 hl).
On€ pNing ol wgelable w6 coftidercd to be I
.up ol 6w gEen leafy @selabl6. y2 cup of other
@qetables (c@ked or chopp€d Bw) o' % cup oi

Oo. reping ol lrun was .onsidered to be l
medfuh st€ pi@ ol apple, bam@ or oGnge,
]4 @p ol chopp€d. c@led. (h.€d ltuit or %
.up of ,ruir iui@. mr anili.ialt 0a6uEd
PhlEial in.ctivity w6 detired 6 16 th.n 10
minu6 oI .diuty at a .tretch, duing lei@, @it

Body he i.da (BMI) w6 .alculated by dividins
lhe @ighr (D klosrd, by sque o{ heishr (in
mae6). Ove@isht wa derhed 6 BMI 3 25 and

Ob€si9 w..de,ined s BMI2 30
Hyp€ne6ion wa3 delined 6 BP > r4O/> 90 o,
cutrently on anuhr"€rteciw drugs

1c,
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Smokeless Tobacco Use and lts Implicatiom in
WHO South Easr Asia Region

Mrdhumir. Dobcr..Dhirerdra NSinha,,. KhatiturRahman,

Th€ rerh 'smot.tc's rob..co' is ustd ro
de*.be l.'be that is @med in u+bun! f<m
Smokeles loba@ 6n be Eed daly d nasaly tn
lhe nasal e, a rmall qwuty o( vsy line loba.co
pdda mixed unh dmati $bcallB crled dry
snllf k inhal"d. Or.l r o{ hotel6 ioba.co r
wjdev pB.lerr in the Sorth Easr Aria Resion; ih.
diflml tdms i,rlude deins, s.ki.g and apptins
ro!@ F"pararioE to th€ b"lh ard su6.

Shokel€sr lob.c.o uF in South Asia raises
vano6 .o@,8. Smok"l6 tobdo .ontains 5Md
@inos6ic <@p@nds. AhqI35 40% o{ tol,ac.o
coN@ption rn Ind'a s rn sol€lGs l()trE,ren! 01

rhe sp?.ps Nrorana tusr,@. .r'ir. ..ii"*l"rii,g

Pr.v.lence.Dons adutrs

Ptaalerxe o{ sotelB tobac.o @ in Sdrth
Fan Asia vdi6 hm @!nEy to @unEy in tp WHO
Soxth E si Asi:r Regioni lrm r% in Thailand and
lM.)Gia to 25% in Ba'alad6h (r.bre I ) Praal€jE
ot snot le* tobeo @ also vdi6 within dirroenl
psions ol oe cdnh!! fd 6frde in lrldi. it vdi6
ton 7 2% in Jamm! a.d K6hmn b 80 3% in

Prcjecled Ptaalere of rooldG robacco u*
,n S@rh Ean Ari. w6.aLd.ted @ the ba* ot WHO
,epolrs and otlE ele\ar endiE .ddur€d in difdar
llhbq.(Mtc ArnorE I sb'lto SdrtPdlAre.

lovpr 250 millron p.ople use shotele$ tobd..o
poduds. dbour | 7% ol tor.l popdarion 

'n 
S@rheasl

1A* us o,al robam. ol whi.h 95% belorB ro lnd6
t82%) .nd Bbnqladgh l! 3%ltlabLel l.i

T.ble-l: Smol(eless .ob".." 
"se creu..tg;#id"ons adutts in Sourh Easr Asia

hpulatioo Proj".ted number of
2@\ smo&.16s loba..o

SEA Resid

NFHg
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wHo,2mI6
wHo,zml
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)6.9

rs.rer oI ftMnrvc oEr.qy, Par^.. &har, l^d6. zPob5s aHan ot Heain EdEtion. o.parnr.rn ot nru
EdEln.r. All ldL l.strd. oa HylaG ad Puua He.Ih. xofiata. rR.9i.r6t advisrron@ Fe t.oalG wHo
Sourh+asrAn R69l@r Ofile. Ne* Oeth'
'coriospa1diio 6uou : E-ma'L dsl@$..}rsd r

a ccoll
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Pr€valence .horg youti
In .@ntri6 of Sodh As6, raditioel v6lu6 do

nol la6r hokng t9 lhe youns , bd rh@ b ;o $cn
laboo agaiGl using snokel6 lobacco.

lncording lo lh. Global Yoth Toba..o Suruer,,
pr€Elen.e ol smold6 lobaeo u* Mong yonns
on sMmts ( 13. 15 y@) i. Sourhest Asia 6.4dd from
4 % h Bansladesh to 20.4% in Myanhar a 1r lTable2).
There w6 no sl,tiiiol differe@ in sok€16 roba@
u* a@ng boy5 ard si,ls in Baisladdh and Myanmd
tT.ble2) indiolins changios *id noffi in SEA
ftaatence o{ sol@16 bbacco u* 6rie5 within
dilreren egioE o{ ore @ntrl.r Ior emple in lndia
il vari6 lrom 2% in Himachal Prad6h to 55.6% in
aihar. T}le u* oI robaco poducts d denMfE Mo',s
eh@lgoihg childr€n is a sp€cial problem in lndia men, bur also anong su.h vutnerable sroups as
GYIS dala ikii@ts lhat pdalene ol u* ol loba@ ch dren. re.nag4, {oden ot rer{oducnve age and
produ.E d denbifi@ dong ih@l going .hildren b, ,dnigranls o{ Selh tuian onqin wherwet thgy
EriE behleen 6% lce) to 68% (Biha) 12

Amons died@rased yo!,h s,o,p i{F.45xi- :ilffi}i,j. lIffi *f*T""-5Jn::
7!%) p,d.l€ft" or robacco use uas,ltp,kd in - 196l .nd 2OOO '! both rural aod urban areast3.
Sou6?ai As'a/ ;rhech rhe,. 6 no sraDsiiatEDon ot ,n.,.J{nq ue

f. ilt Smotdes toba@ producE hrough lEaE n Nepal,
r'bre.2: cufrent u.e o, sT:-k t:* .!, q,-*",; .i 4,,,;;;-il;;;;;;;;;;.;.f
tobacco.mong students (13-f5 years) in &m&@. Ncpat. sus96rins87 rim6indce iD ihpon

Indeding @ h6 been rcpo.led mr onlv aoona

smokeless lobacco products wiihin threc \pds6. isSEA;GYTS, 2000-03
rndrcalDn of ino.6ing tend in Nepal ln BhuLan,

Nepal Myannd B.nsl.d6h lobado consufrptjon tend hd clbled fiom rhal ol
Tor.l l4 6

(:15)
Male l8 5

(:2.1)

Traditiotr lmohg sotrten

Urile moie and more lDuns gins r,e ta[jng up
smoldng in urbar a,6, uM6 in rur.l ded .rill F€,a
sdokel€ts lo,m of lobac@ and mcr wm.n who
iniriale lobacco up il in smd@ls IdB

smki.g to othd IorN lik. 6dt @. Sacks ol Baba'
e on ere 

'n 
lhe vegelable mrker ar Thnphu M.nv

people. io.ludrng lDug bq admo.k.he Rab.'
and scenred khaini. Evidence Ior a tend toward
inoeding lg of roba@ and are nut products like
!Lr&o, F, m6olo otrd tobaco l@thp6te by youth
h6 bee. gathered in weralr6e.r stud67

Tbe WHO and other Sludies throughoul
regio.,l'7 revealed rhat ue of sholcl6r toba.co
produ.s wa narnly 6 tural ph6
@o.g ma16 with desding teDd ol cunenr @ Eith
hishs educalion and sie.Imhi. level

93
112 s)

a
E2 al

56
(r3 5)

204
112 7l

354
1.42)

6.6
(il8)

4.O
(aO7)

39
lr0.E)

35
(a ).1)

sd..s ld@ @ h H. b, ,.I ,rd .{2,]d:
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hdBn Joum.t or t!bL. |ehh

average homHy erpendrtures

,tems,lndia

SmoL.le3r (Or.l &Narrt) robacco AE!,.n.r. ot.h. h,.d. ot.Dor.t.sproducts 6b._"*6*'yb,;"""';;il;il;"
a. chatng beliM rob.cco h& oErrk d pali.t@ efle.r krr

r. Ber€rquidui6,or,aao: #T,'*::THfif,*tr.'?S",.t"[T::.|;;
roba(@ E rh. "*r impdtanr ,needk"l or bdpr Il'"TiJ*f.- * 

"* ..urt' ,o o,ha non u*R.
,or esur& tls6h Ehnst.d6h, tndB. Mu nir
;,'d Nep.t. t" rDdG; r"ba-; ;;;; # -- '
a u*.i,** a*a *u,.i,;l;;;r; Hazlid. of shot.t.si ror,.c(o produc.3
lq rhe m6r p..r h rurat dEns %n-;-- u* ltr SE
rlrqpaErioE red h bekt qud d Tobe.o Lat
^ 

r{add,pud'(sourh r;-;;; i;;;ff ,-, Manv o' ttP.ri'rs ro }E}h ard hre 6used U
Gund'(o'is, Ind,.),z.rd.(,;;",, ;;;J:; 'oo4'o 

(oNUmprion d&ropos a lone penod. dhd

-*"n r-n. 
'.r. 

,o"*-]i il;ffiil u* d@d6 !o be'o* turv udenr bur rob&@ ue
vaious brdnds rn ainnrii-lh _-r ,-,... S..,u-*:I.d"re ham 6 ueE and lhe! hmni6
xn"t uy tru""v s"ur"oir"b..", ;." ;;: 

.-u,Bmry reuleaE senr d rob.coproduG
sp"uar proa,cs ea i. ii.;;; i;1ff; 

rhread or 6 rood' d orha 
"*ntiar need' Ea.h

m&,la (betet quid) P.n m;u - * ' '_'- f;ba(@ 
uer PprenE * d ,tl@ people whelhd

2 robeo.ndstarpdrihe(khaini). il:":1,1#1i:ffi;##:ffi"if;*, I1y.*:-1.*1*.ar,*p,qL!#r. H'?:i ll".j"_i,:T,11Jft*H?ft=

ffi ffi iffi ffii,fr i#1iH*,,ffiifl,,*,, jfficomhac,aly Mkared &d a. *.ro6i" *". ,..I pr^i,. *a .r,.*,-i,,"*".jt j,I"i ffffil.""::J"f",Ti:ifjf monev Ehrh lhey
lmokal6 bbako h.w b@n .-",q,^o o,"6&ErC

B. ADplytDg Tob.Gca

S"w6l dat to6a@ Fep.rarG such 6 nKr.
gudrE*!, bdr,or R"d T6fi rurda. ratDaornan_"
an<l @ey sufl, de,nt"nded pnmdJv lq deanin"
lelh. Sucl @, hol€wr, @n U.** on "aa-,.,i
C. SlpplngAucLlns Tobac.o Roducr.:

Toba@oward tXn(M a\ Tu,bu,,n Mro,an and
Hda*phu rn Md'purls,pped aDd Etarhed rhhourh
lor 5.lU mrnut6and $en spat out ln qendal rn6m
sip uqaly 5 . I 0 ml tot!.@ Mt"r 6 kepr qlh,n tulh
ri is eitE ePFd drkrty hm bode d lh,@oh 6nonuked wirh Totl.@ s,rd
B. lrh.lhg Tob...o prodEt.:

Includ. produ(6 u*d nd,allv.
iD WB and 8anqt.d6h

. Smol.ts lobaeo e in South Eat As,a muDecocdnedas. potent.onhbutor to monalrtu. Th;ad€nce rrom rhra (olo rtud6 h lndia hd;@l6

ao
i50
100

:o
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Sholel6 lobaeo u* and tts tmrti@rions in WHO Sou6 Edr Asra Reg,oh

Iha' tl€ as€.adjuded relaee nd o{ marrarjtv Ior u5
of ffkel8 rob&6 B elMled bhpard ro lhat of

Tt{ h.jo, health coEqu@B.s,red uih
smolcles5 tobacco us in Southe6l A,ia ioclude
@Eas of wdal sit6 {e g rhe upp.r r6pi,arory and
d'g€tive t.cts), 6nd p@r rcFoducti@ dr.om6. Th€
signifionse ol rhe oter.clion b?ieen al@hot and
roba..oin c.ushq head and ne.r( (ancers and
se.otdi.ity i. @ll d()(uatedre In tndia. rh€ numb€r
of ndle diasnosed robacco.rctared 6nc6 h6 b€en
sijmared at app.oxitutety 25o 000 @t of . total of
7m00 900m lwCal1(6dEqrwd @(hwd2o.
Toba@.elared @neE aE@nr rd atEr oE innd
of aI 6ncds in Banglad6h, tndia and Sn La.ka
Signilianl de-r6poe rrends we oberued td
Irequefty o, chea,lg p.r day in hany 5tudi6, and d
duration ol nabn in em ot rhm2l Rerenrioh of the
quid o\emishr, slbed a 3tlold indeed isk Io
@ si6 studi62 iom Banslad6h .nd
lhe sile ol origin o, the Dajority of
cor6ponded with the rle l]wioatly
quid, Gually in the b!.c.I muc6.

ol lhe l.lember Count er 
'n th€ R€a,on haver",.,r.,"d';;,;;;;,;,; ;;;.;;";.;i;

legislato#9 .(rqing .ll Vp6 ot tob&o producrs.
For a sE@ga qtobdl and regional roba(o @nrol rt-
ne€di lo be mtoEed vigorousty

ln S@tlEd Aria. 6r€.iauy thae is wide.e ot
demoNrrable leasb rry and €fl,@.y of anr,.robaco
Cdu.dr'on ror rhe (ommuniry throuqh .onro ed,
inl€Mnbon rtudi6 io area5 with high pr&alen@ ot
lobaco chewing. WHO rnix.tives for Communrh/
Cebon tnretuenrion have shM rhar rr rs iea,ble_
(cr elledi@ and $slarnabte3o. The q@mmentand
nonSMmental a9€fti6 ro hetp l}s 250 miuion
5tu1@16 toba.@ L]s6 ro qlir shoutd 6rabti+ more
comhunily b3sd (zsbon int@entjon.

Ther€ rs need lor brhgrns about a chanse
through appropnate IEC rnterv€ntrons in thc
widEpread beliel th.i mokel€ss totE@ ue is 16
hamtul rhd nohnq Dle ro ta.t ot ,nt()furon hdv
lhouends plegnant when conrinu€ srh nokllK
lobacco u* dunng preqnanca. A.tuat& smoki.q is
suppGed ro b€ dangerous for preqnancv so both
fembl6 .nd male smol6 sit.h oq to smokelGrMch Ellts on Ure ihrEct ot

on blood pr6ure and odiac diea€z3 25.

Ad@re Ep,odndive @t@o6 trM

during the pegnancy. There is a pauci9 ot
unr.ton maldial on lhc cllcds of smokele<

Xeepinq in mind ihe hiqh qualilv of lobaccotob.cco use during pr€gnancv have b;te! w€ll r. lkepinq in mlnd lhe hrgh qualrv ot loba(c6
dGumenred Many studpr, includins WHO €E Jlf ve'tlms rhal onn ds he .rrmuon ol the pubh.,dGumenred Many studpr, includins WHO

ilbd m;,a pmt*,onals sho,td ;;a;;;;;;;Region study .leady pointed oul signifrcanrly highe,p.-as"ib*&;;r-,.d.-#;;;; Prolessionals and h.alih .lrhoriries in pr.pa,ifts
dd D.rcar€d-hal, ktus walase am".s nok & atiracu@ cmmunicarjo m.raial, in 5imde lansuase

Recommendaiions for Conrrol of
Smokeless Tobacco Producrs

wrth unequN@l man'ng, ..",p".r,ng -*oL
abour all folm ol smoketes tobac.o a^d smok,no
Anl' loba<co education mu b€ rmpaned throuq_h
s.hools. hosprtal outre.ch program5, existrna
govemment health programs such & marernat and

Smokel6s tobacco rs promoted inreEively n child healtl progratu a.d roudne home visits, sn,g
thdiai ln Aansladesh. Mvanma' and Sri L.;ra tuitable marenals. Suitable progrdlB.'d aciivin6
pronouon s nor wry vrrble h@M 

'n 
Nepa.l rt k should bc .ievelop"d ldrgerrns rural people. In

visible to sme arenr. 8er€l ch*ing promotion is partdlat ih€ wmm who u* rhe rmolel6s k tEko
maioly 6roush cuhu,e bur ils roba;; insredi.nr5 r{cduds mn
6pe.6llv dda de he&ivpomored in rnd; Gu n The lobaco.onr.ol measur.s. includn,s
E lhe mGr adEnised 3rct€k6 tottu B.duct. Th& Dtionatroba.@ contiot legistaion in sme dnt ies
are p,ohored rhroLsh aI medE and rnnuehce rh; h rhe aeg.on do @t add,6 fie p'obleh pcpd Ly
youlh ard people at Llge smoleles bbacco producB The* medures aod

rhe wHo FCrc cove6 ihe whore samu, oi :3i1'#;;1-:Xiil:1}ffi.#:1;:,Ti1j
loba@ producB - both smol,jng and sokelg Sore and in tine wirh rhe p,ovision, .r ,r,. WiOiCii 

-
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Smol€16 toboc.o ue. need to be giv?n n
priority durins plann'ng and h.nagem.nt o,
@mpEh€rsiw tobaao conrd: Smol,€t* toba.m
conlrol rhould mde ,aratut to onEot on mokho
{oba(co p,oducrs ,n a ,esp€ct such as p,oduci
rr{omabon, p.oper 

'mrN.

I Rahman M, Rahm.n nt FIoE MS, Atiar SFU.
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qrnrt,.':riqu,:g ro rh. hi8h pr(,rrcn(. or rob.(,ochcwrng hrbi.s'r Narionalty rcprcs<nrariv. and rejrabl(
Prcv.lcnc. drra on ch.w:btc rul,eco .on.,,,
spJ,sc s,mih,ry.,r. "il";;;;;';.IP.::|,;;
:T":::j.,. 

,1y:,:,- poorrr ukkaioo.r 'rh( 
.,is,,,8IUUrcs on prcvrlcmc of smot.l.ss iober(o us. J,<rEsco on Ilo,ft?prccntadtr smpt. ,u,rrys o. hr!,c h<cn(onLru(cd pnrunty tor smolrn8 roha(co fonn! i,,r

rh: r'rllrrc or .hc\.ibtc rrr.J nur .nd roh.(((,.:,')5unrprion ro rndia hes und.rgonc a ripxl

)T]'t::Ti,,*, wirh rhc inrro.ruoion or r*unasah and\'urh lh.s. prodkrs rr. (onv.nic,nlv pack(d andrSgrcssrvcly advcnis.d rrxj m.rld.d rlr ,

s1:t..1:: 
'.oba:(":_"lsump.on, ,n Ind,a, shows J

I^-1.^'.,.,.,-: io drffcrcnr 8.o8rJph;(ej rrcaj and

rc*ionrr s,udrs. vcry r,,,n .",,"n,'j,,1',j.'"t 
, ,.*

r's b..n p,,br,shcd 
"; "*;:il;il':":l*','c",r",J s,ribu,ion or ,r,,. *n;, ,.""g ;,1."'; ?;:"_"Hj:

9.lI 1,, ",, und.rsr.ndins .7 "."r.r.* ,"u,*.
:::::'mFloD n(:d ro hc addrc,s..r ," ^."",,, . r,,.r,.I,o.mrotogic dcr.rminin,. ,.- _^_^ , , ;,. r,ghrr,.numprron .,;:;,"";,: :i: :.1:, Ili:,torgrrng lutrrcs ,.A ,*"^,c'"-* 

",_..r,,orc., rcd.r...ions rn chcs.jh,c r,",. ,, ,".t:};Ijrr'dB.Jour.arotC.n e.i20joli,oruru1t
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(oaumpdon ar rhc popub'ion lcv.r and ,r rciu(in8 irr. oi.h.win8 tob.cco and arc. "u wcrc computcd forrncqulioG in secp'biliryr.r vanos dcmcAnphic variablcs as po,nr c$iDratcs .nd

I*T#-".,trI"::"1,fi.:jJ.ilJi:;#*."r- :f.".ffi:*::'J:T:l'fiff':';:'-.'t':I#it:
,,.a,i..,,,Jii...';.t:t;:;i'J";;:,"J"';il,i 'J,}';ilj::il.1.,Hfi:;T"ln';,:1,r.*:ljl
,h. s.os,aphic ,nd ioc,o..onomic a","u,,ion "r .eu ," 6 ooi ;:;;; *, 

"Bri.inr dir<rcn.rsmok.rcss,ob..(o,a<.,(, GNcn rhc pawiry orftponcd ri,"." r"gi,". ;;;";;;;;;..,..,"s and r s,mDr.cre(r soc,oc.onomic an,r rcos,aph,c prcvJr.n(c or- crrcgo . ;<rhod i,"".-pro".a ,"."i:,1;; ;:il,i:smolclcs. 
'bb.rc.o 

usc ,n Ind,r irnon. ."r.,, rhx muo (oR), ard e5% confid.rrc ,nrcnd or rh. oR rrcnudy wA und.nlr.n ro (st,mrr. rh< pl-r*. .n  pi6cnr.d."
so.'o.conomic and dcmographic corrctarcs of o.r.nr
chcvablc robacco h.bn among maLs 15 yers dd otd.r Resutts
in India. | -

Materiats and Methods over all

r his s.condary anarvsis of da,a was donc from ,hc ;'!;l'.fj'il:1r:o.]:: ".."i".-"'i'6r* " ",,.r, "'anarys,s ot dara was donc from rhc 6.2% did not answ.. or rh. a*" **. fnt""t.S-in.Narion Family Hcrlrh Survcy (NFHS) or Ind,a ,,.U.. .r p""pr. *,,r, o,,*,ng o*" r,* bc.n inchkL,l.onducrcd dunn8 2005-2006 Thc dal, tor rh< srudv in rX rr,. ur,r*
crm. from rh( door.ro.door survcy qucsrionnrir(
ensw.F tor m<n end rvonrn fictd.d mdft rh( N!.HS. OfaU rh. mJ. pzn,ctfsn[!,2S,s87 (34.42%) urJ onc3 , n,lonrly rcprescnrariv.. crG.,.sccuonel,.hoLMhol.r 

", ,,",r,.. .r,.i,ng [,J,i.,,, ,.rx uscJ panma,!r,.s'mpl. surv.v conducr.d in 2o0s-2006. A un,fortr rr $r *o: gu,r"j"l,a I2.r3% ujcd 
",n.1 .r,.*,ir.srmplc dcsign ms adoptcd,n aI rh( srai6. *fii r.has ,"u".." p-i,.,,. A;."8 ,n,t",. us( of chcwabtcbc.n d6.r,bcd carlcr,6. . i ph4co was rhc mosr p*irr"r, ," rhc aec erouo of

rn rhc NFHS J, informarton wJs co ccr. - JU ..i4 !drs. wirh ,to s% .h.*ing .ny ro.m or-touj.L".

nariona,,y r.prc.,.n,:ri,. ",,"pr-.ili,iu'.of:I1; F+:"jgffI'.:fr:f,j"lfliTJtr,Jl;;;it*.thc ag.-group_ of l5-s4 yc.rs. Thc NFHS 3 s.,nlr. ir*a .h-drig *b","".*. ri"-a,Itt-"* wai stari$iolh,colcn o9% of Ind'r\ poputarion tivrnB in rjt dr. 29 _ijiqrutk.,nr rF _ Ourors,r6 Th. d.m%riptu( dcreirs ur rhe ,"i*""..; ,{E#F "
clrcgorizcd.tsr_Th. prcsnr srudy wa, Frformcd Lsing As rhc lcvct of cducatioD incr.ased, pr.valencc olrh' d<riils of 7{'369 m'.ics obr'incd fmm rhc surv.v ; ch.win' habn dccrcas.d. similarrv, as rh. wearrh ind.rn,alcs r.nd ro use smor.tcss ,obacco -"- .",n."ntr ,n.-",ia, ,r. .h.*,"; i,;;,, decreascd across rhc(han.r<mal.s.t' Jnd ajso (onsidcnnB rhc rrcr rhri subsroupr amons -,r.! ""J r..,r.. rF,pur. r r rr,,.so('rmcmranptu{ dd.rm,nanB ot smokcrGs rohJ((o rM rtLflcrcncc was srarrsrroly s,Bnrficant rp "o.Ooo] - '
among f.malcs will bc diffcrcnr r,.1r

Th. $rvev qu<srronrurrc hrd 3 qucslons Jddrcssrn8

'clf.rcpon 
on rh< (h(wrhtc rrcL: nur an.j/o, ror,i((,

b. Thcy $.r. 'Do you curnnr\ smokr (,*J,ctr.s ,tr
b..drs,,"Do you (urrnrjy 

'mor. o, u,c i"U,.,",,,
any orhcr form?," and -ln whar orhcr form do vo'l
.urrcnriv smolc o, us. rohr(coi- Thc chokc\ for rh(
lan guc\'ron w.r. L,grrlprf.. rrnmaJh, surta, orlrr
(h(wiDF tob,((,,: rrrd snufl. lh. an\wcr t(,r rhc tr\r
quGrion wa5 E.ordcd ir vci/no fomar in rhc diribisc.
Uy of snLrlT wa nor c{,rsidcrcd s tr 

's 
nor a (hc*ahtc

form of smok.l6s robac.r,.

SI'SS lcBion t6.0 (SPSS Io.., Ctucago. tI_. Usj\l \a\
uscd ro car\, our rhc srrrisri.at iDalvsis. r)(jcrrrtlr.
\rnlbl.s ,rc prcs(nrc,r titr dr ro8riphr. lirirt)j.s Ihc
vanablcs for malcs Jrc prcs.nrcd. OlcriI pr.!.)cn(c

:ll
!

I;".".1"1,,"lll,T_Tt,:lE l!-.,..,, **""* r" 0.,*"on."rot 
"r,".inq 

rob&"i r,"uii".o.r.,l,.,;l;;,;;;;"p

Indanroumaror ca@, zoro tvoru_e eiiiupprt
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***ffi
ffi*,f:f': ffi*
):.* :lc"*" was nroon 2(L24 vcal{uR t.73) and rh. d,ftcr.ncc

o *rs ,r,r[ri.rIy.;e",n.";, ; =;;l";l.J' 
asc sro,,p\
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l,;.1'"?;*. :l':'.r il;L#;:lr.fi::J,::
f,':[X :',,;'il;f .*'",';' -;:,iii' lHl:,lli
su,Li u* obrruc;,*.,r'.,,."*#,.1 ,"* 

*.,,

;ffi,i;S.:itr.-"-nl*i***
38.6

52

386

I
I

525

381

I
i
I
,

I

.-_-.t

213
9s"- t5-r 

-

r.d6. Journar otCancer l2OjO Vot,,,.Zls,ooiI

152
34 42

319

tr tr

"'"'"X;": "iT:;::'i' 
**"o u" "** .,.o, oo,,,"uon



IDryioaded tee rom htp:/^ew indEqGncer com on wedres day, Ja.rary 12. 2A]n p .124 
24: .233.21

R6ban, errt A profile o, mate chewabte roba.co us.^ in kr,a

Table 2: Sratewise distribuiion
by the study populaton

of prevalence of panmasala, gurka, and other 
"n"*ing 

p.oar"al;
srate Toral

;, -_ "lil'" " ft) n txt n (%)

a-q9b _ rra
#!l _- -;0* 4,rr| ,.,ffi::3a.a-re:j_,10n) ffiDelhi 1436 el p.sl rsz (10 6) 9_O1 12.? .lzi 111!) ro.zz rs.ss

ufrar pradesh ,45s tso ts ol s.B ta - 25n-\?25- 2n3-Ba 2Bi. ; -;iEihar -. t,^ ,",^ ., ^lLnar , 1214 rzs (r r) rz.+z ro: - lo]l,o zt liosg 5;jad..r_;;sikrim 8o tr iilt osq z.zr T roor u,.o;i--::::-

Manipur 3950 627 15.van,pJr 1950 o2l {t5.et v 16 1t.O4 rzo rg.:t,'-,"::L]==1ffi,j;#;r-#ffi#ltiputa 709 zaq (:s l) gr_ss 3t - ;]- r 04 316 98 {13.8) tt.zs tolsMe4hataya _ 720 183l25.4l,a nL21,U.5e- 3a

West Benaal 2669 ,& tr
Ih.tIEtg___ _ lt.rtg:=^ :-"1"r'1''@Chhanisaarh _1384 72 sto eet) za.st ze_ot iii,"dhFi,,"d""h -r;rl rii .WffiqreEl o@"ffi
flffiffi'fri(arnaraka 5521 350 (6 3) 66 r94 i, 425 t77)

=5- 
r-.i rlroffi

EI!I94 _ 6e6 L6z tz.s) ,r 313- 3Be (6 s)-j, 449 17.21 6 53 7a7Iorar 1432a 603/(srt ;er 8.: l;rq;i* *;#a
'",0",..",,r"",roo, # lzr.+l -liir zrz

media, rhc aclual p.cvalence was simitar ro rhos. who
lvcre nevcr cxposed ro any mcdia. Us. of Surka was
cornrnon among .thcins (a2.996) md toq. among ,ew6h
(0%), I\rsi (0%), and Silhs (2%). Ghcr producrs were
commordy Ned by )&s (60%) and rss comon :llmn8
SiIhs (i2%l. lhe d,liercnr( S.,"..,' rct,gt"n, -",
srarisd.aly sisnifi@n (/, - 0.000).

Thc use of Butka decrcased as rh. q,ealrh index
in.rcascd and rhis penern $,as siarrsrica y signifi.enr
(P = 0.0Oo) The use of gurka $.is favorcd bv
srlrrnrcn (13.15'h, "nd l.i{ frtor.d ty 

'nt,.a,rt, ,n
professioDal/rechnical or man.S.riar lelck (6.2%), a.d
thn difference berwccn profesionak $.as sratisrically
s,gtutkdr {P - 0.000,.

The use of orh.r.hc\\'rhlc p.(,du(rs was highesr in
35-39 vc:rs agc grout (26.59;l rrrJ t{r\crr ;r tS t9
)'cars iBe B.oup (P: 0.000). Th6 habrr was widerv

Urr

t,cv,lcnr lr)ong p<utte rn rurrt arers (OR = I 6s),
nonuctrr. re!d.nr\ (OR 1.47,, evcr nurricd (Ok -
2.2S), yholLJcd rnbr (OR = t.S.l), no.duuUon LORI/, onll pnmary cJuolloI rOR .0.a3).8d rmon8pen{ s.ftron (OR = I )

Besultant heaIh information
Pdnmrulr Lr.c sr\ hiBhty prevaten! in mijci,)%/$llh ,,o!mrl boJy mJ.. i;de\ {BMtr rr)d Ios(.r
rn sc\crct\ rhrn 1,1 7%r lJnmrs.lJ usc wJr hrght)
prevalcnr in sev.re arcmic (7.6%) mates rhan oor
ancm'c (6.6%). Of aI rh. diabeti.s, 8.8% ch.*,cd
paDnra.la ii compared wiih 8% n nondjabeuc. ({,*l
ue Ms highe$ anong mil.s whos€ BMI was nrildlyl$. rl3.ou,i 

^CurlJ 
u,c wr\ highrsr rmonE \c\ercI!

r.n,r,l3i%, r' (o,nprrrd wirh t2% or nonrnen,,-
F.\ons. The r6c of orhcr .tlcq,iblc torms was highesrir ,jr.-l F\tt r.rt( .23 t,.h.JnJ s(\(rct\ rn.j,, (
,2,/.ea,, nrh\ llJhl. -,.

rnd€n.rouha orCakr l201O 1vor,re-u lS,ppri

3 43-5.57
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n@b.n, er r: A prorih oa male cheable lobacco users rn tndra

_ -l -l - i ;,,;;.;l; : J;;;;;,,h. ;;;."J."";l:i ::: ;:;x;
5 ElElEl '*,11"1st1 

usrd by rndi,ns. rrrr drrr no srudy hriB ElEiEl '*,11'1st1 usrd by rndi,ns. r'rr a.,. ." 
'."ay-i"i- .l "l "l r::1 : li*o +T,'., rtn pnwrcntc of chorng

_ =l*,"1 "l p*^"la and surtr heb,L 1,, pr.cs.* 
",ay r,", "i.3lli!l "4,*.9" "r poF, s,udr d6,sn and -p'*.n,"i,,.n-";

frcqu.ncv..,nd drr0r'on of ur. A dcraitcd qucstro[ o;
rh. (ypc of tmok.lcss form of rob.i(.o ".. r,,. x---

i IiIl!l l::ill*.'n NFHS.3, which has

7 I I i. oiolol srudy. Houschord,i

rls -.i:is1 1: roba.co by orh.r houschotq:txl:t m.m rath.r rhan rhr individu.l s.lf-;l; J.iJ ,CIS :l;iel rh,s drawback is in simitar srudics io thc r

il; Ji;i;' aovanr8c or PoFr srudr d6'sn and rcpr6cntaor.nBs;

il ' I howcvc( 
" 

arso suffcrs rrom sc,errt dara trmitrr,orrs,

il I i I which courd aricr rhc prcvJr.nc. *,,."-. ,*r"a,^*
li *lSlIl coN'd(nry onry Inrlcs. abs.ncc of dcrrrts o, inrcnsnv

I I I I 'h. 
(ypc or 

'mok.tcss 
form of rob.i(,o ,,i r,., r.""

i ocrarcd rat!5rs ot rrr pr.Ej.tu of ch rns

l.-l-,-l "l p*^"la and surh heb,L Ttus prcsrnr srudy has ai
gl.3l:i:l advanu8c or poF' s'udr d6,sn and -p'*.n,"i,,.n-";
il ' I howcvc( 

" 
arso suffcrs rrom sc,errt dara trmitrr,orrs,

;l I i I which courd aricr rhc prcvJr.nc. *,,."-. ,*r"a,^*
li *lSlIl coN'd(nry onry Inrlcs. abs.ncc of dcrrrts o, inrcnsnv

I I t | 't. (ypc or 
'mok.tcss 

form of rob.i(,o ,,i h., r.cn
lS njS;p1 ;*t"a.a ,n N!HS.3. wh,ch hrs <n,htcJ s ro do rh,s
io 6iolol s'udy Hou'chotd, 

'nformrnrs 
rn rh'' surv.y mav nor

--l^ d=i.l bc rw.r. of,h. r"c or,oba.co sy orhcr iousihord
AIR nlE;nl T:mf(r'.rurhcl than rhc indrvrdurr s.rr.rcpotrs Jnd
glg *l;i:l 'his 

drowbr.t rs rn simrtar srudics io rh. rtrcrurur<
{19 .:i3lil th.! cmploycd carlicr NIHS srudic\.ir rrcncc in th.
i I I I p'".:* sruJy. onry ,nd,viduai s. rcpo,rt hev. hccn
lS :rS S l.lo Js pcr rccommcnd. ,on, from eJrt,cr srDdr.s.,,.

lB B B;Bl 1"b"8 'ito a(counr aI rhc rimirario,ls 6r rrrc \r(kry ,nd
I I I I 'h. prcviuu, tir.rarur. on rhc prevrlcncc of rohrrto
| | ' | .-,"rnt,ron in tnd,!, ir ir srfc ro cunctuLt. rhjr

,ri !l:l{l rhn ,rudy provirc\ roburr ros.r soun,r c*rnrrcs rorjt" -i"i"1 
'h. prcHlcn(. of (hcwins robacro (onrump,,on rn

:l I r I rnJr ' \r,{.,,,cr rhr\ \ruJ\ rrr.\,,,,,,.,,,,ir.,,,,,,,,
,l_ l-l-l "I rho6. who chc* parunrsala. gurb, or orh.r producl(

l3 !lll!l[ 'no.auatty bur dffs nor (ons,d(r ,h. ",",r,p "r ,r.

| ; " | " l - | $-;ilH;l'f ni:Ht:::mH:: ir:T,ir;
l3*i:l:l rpol"r,.on. r.rrcrJrurc hJs kvcrar r.lotu of smokcr.,s

.l_ _i-Ll#oh,((o usasc amons rhc lGorcsion.rr poput.ition,., -l

,l:.:l:|fl--tu'1,.':.)n J natumr or J $r. Ievcr: nnJ hc,rc, rh.
J l:1. I Bur6 orthis nu..rv (uurd nor bc v(rrficr.

l- -l-l State tevetvariatioh

i--l_-l *. chcsins,oha((o con mfl'on van.d ,,sn;tiirnrry
l? glBlBl rc'o". (,r crcnr Indim $116. r-or.umrjc, rhc .hcwurE
lo ololol prcvilcncc was disrinctty hisllcr rn Ccnrrat 

"na 
r.*..i

rhc NFHS.3 from lndia.rtr This srudy has dcalr srth
panmasala and gurka. rhc prodlcrs rhar:r3 bcing

rhat cmploycd.arlic. NFHS studics.r'r Itcncc i
prcscnr study, only individuai sctfrcporrs hav.

?'l'l1hl::i
" l. J I ["l"J"l*]#:i:'i:r":***:ir#h'ikini;
: l: I I i3I:i:l:l toruhuorr I rrcrJrurc hJs kvcrar r.|otu of smokcr.,s

hr((o usagc among rhc lGorcgion.rt poput.ition..r -l

i l{ I li.li FIilfl'":::,r:::I.'u:lt:l"1t 1:'" r.,.r, .nj n",*., ,r,.
; l:- I l=l; 

=l;l;l 
B!:rrs ofrhis srudy courd nor be vcrincd

Slg:l3l5l rh.(

3 313 3l r.ri.jl Taking

a ls I ljl' 
=l=l=l 

I

:l:li,l;;l;i:i1l
; I :isPi.

$ ill "-

ions from earlicr srudics.r'r
rdNlr6 uno ac(oun. ax rnc lmuatlois ot drc srL v,hd
'h. prcviuu' iir.rarur. on rtc prevrlcncc of roirrto
consumprion in lndi!, ir is safe ro concludc rh.rl3 Sl;lsl rhiuns sruoy provrocs robusr rowcr bound csrirnarcs for
tht orcv:lcn.. nfth.u;-- r^L,.,^ -^^...-EI... l I i :,,: Pl:'::"*. oI cncwlng. tobacco consumPtion in

*l ' I l. I rndr.i'r lro^,vcr. rhis srudr rak.s irrro <,mircrurrrr,;t ttt,I

91"r.:1919
State level variatioh
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Reb€n, e/r/ A prot'le oi male chewabte tob&co use.s h tnd a

Resultant heatth
Ancmia and diabcr6 arc mukifaqoriat discas.s. Ar.clrur :s . knqn diab.rogcni( ag.nr a,rd irs protongcd
usc.cause_s incrcscd BMI.I't This sccondary dara.n:ivs,s fiiis ro h;ghtithr r suong:ssoc,rrion of
or.Dd(s-rn(rcrscd BMI ro p.omasrt. and gutttJ us..
Alrhough rh. 'nr.n\[v and durarron of h.rbr$ ar.vrtil io arrivc , currchuon, duc ro nonavarjrbiLry.
rr war nor cons'dercd for rh,s srudy. How.vcr lJlc
rn(r.esrd ?r.vrl.nr( ot scv.rc ,n.m,a rnd drrb.(cr
rmon8 pirvnasdt, dn.l gurtr choe6 rs comprrcd wtrh
noo.ha'ng popul roD srilt mmrirx a crur ot (onc.m
and rcquircs funh.r invcsrigalion.

I
Conclusioll

Alrrhoh w'sh ro ih.n] Mrcro L .rn ionat, UsA for

'h(ir 
lund pcrmnsion ro u"c rh. NrHs 3 d]la lp.cifi.

for rh'r srudt. W. rlrnl nr A Krn.ganl, Ch;,mrn
an,l Dr s. Rsu,hindr.,r, I'nn(,prt, 

"i o,, insr,,,r,",r
for thc'r rupF,n rn.l .nLorrrrgcnrcnr.

socioddnogrlphtr &reils of srnokcks totucco uE am6rg
rcfrescnl,rivc In.,irn pofutiUon r,( pr.scnr.d. Thr\
studv ror rhf trnt rmc id.nll66 rh. dirkrcn.. bcrwc.n 

/_thc prcvalencc of panmasal., gurka, .nd orhcr roba..o
chcwtlg qroduG Using rcsuls of thn study, prcgrrm
aimcd ar limning rhc sprcaa of smokcras torrclo urc
cin bc cfleflivclv n,oJrf,cd ru su, rhc rcqurrcmcnr. of "
lo(rl populrrions. Thc nn.iin8, of rhc *uar hgrrrrghr e
rh.i an,Bcndr ro 

'mp'ov. hcrkh ourcomcs.!-r!;E

'hc 
unJcrpult.s(d ,n tnd,. msuncr,a. rn i";?' .^

inr.rv.nuons ro conrrot robJc(o *. F"ir,r* ;.1"." | '"
woul.l mosr irkcly r(sutr in Joubtrng rhc bu.<ten of lr,
drs.ascs- borh (ommunicabtc .na non."mu,,i.i.,r,r. IrL
imon8 m,Bi,rJudl urn tlrrc s r ndd fo, tmrdjcat I
sLrvc\s u'in8 mitr( ,oronrcnr ,t.ttullom of rohJlb G.. ._
i,rd cL! ing inf(,rmdrion on drrcrcnr ryp(s "f rob.AlP.
corrslun...l rnd n! hns renn c,I@i

Acknowl,edgenEnt

c.-'rr, BonJ s,,hd p, N8u'€nsNi tampunt. Iobj(coLse,n rrd,a4eaene md q@icrds ot @tin8 ano cns,n8,r a nar.onal.ro(s seronar hous€hotd ruMy robcontrot?.oi r/.4
iha.P, teob B, caj.tarshE, v, Cupr, rc, Dh.s,;'N, r.ma, R,d,r.Anarioarvrcree arm-* -nor.r,&o,..o,neu"odeath,n rndia N Enfll Mei 2oo3 353 I ii7!7
SJsnnaC,SnarnSC panm.sta.@en,sen,e.t\a,esJ.,08aretor
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Cu.a*el,n R, Sairarintams,nnmesht oarb M. A,ed nur !*dro.t ldtrnidents or Snp.tom5.dL, TaruiL. A qJat,talvc sr@yrd,an I rr€nt R6 2007.t8.ll{
ghar PN, Amotd F, Gupt. ( k,rhorS, plr.rurahan S ar,-,",,,, r..t^,o,v*i,."ir, 

".; ;;#;iH; ;.:iil i;ilIld,Fr r) /uo5-06. trcd,vot r Murr6,, t.dr. tnt.rnar,onarrnsr(ure ror Poputat,o. sci€nces tlpsl ard Ma . r^r;-
)oo7 o ?69

3njjl,*:lTl., ",.{3 !I',hor s. parasu,.mdn s, a,ordsdmy

i#li1 J1"#Y#:,1"# tr;';:il1 : :H'i:iX;:i:TJ
r.(,rure ro, popuranon Sc,.nces {[pSl.nd Ma.r. r^,^,nationdr:
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Tobacco consumption pattems and its
, 

nijo M. John/
tndnacatul ,tnn ,k olD"vt w..t R.k@h, tttn (_ry R@t O., IK

L lntrodrclion

. _]t 
rs wcllknoso $al obacco use,n any form r\ po.rcnt,all) hamfut fmm borh cronomrc rna hman .tc.

::loltr':nr 
consrd-era,rons. h rsc\rimared rhar by 70r0.

:, :::1, ,*i,,.,"q ,h. d"arh ofabour r o mririon pco
prc pcr )car: hatfof $em a8(d J5 6s lhs rsd marrr,
or rcnous conccm for thcdcvctoprnS c,unrries, whcrc
rnore rban E2odf rhc worjd smolcA rcsrJc ljl tnJri.wmre marly r79o of rhc smoke,\ ,n rh" *oirj ,"",r"
tzt. rs no elccpnon ro lhis tobacco mcnacc Thc !od.

' f.t : t9t 222Uutts
E- @' t abt$: i@igidt.t )n.

0163.3Jt05 c fror lit&r C 2@.t EtsE lr.trld Ld@, ;u ror6r', h.alrhpol2OO4 0t Oor

::1.:,:1ofl:* " l"*cco use tre murxford rr jcadsruflgDIno,brdityardDcrcascddca6 
rarc,lhereby rm

fl ;g$11it#ri:il...ffi ti..,,#,,,snr processot the nalion. Much or.lhc cosl in the tormor rrMas and dcarh cao anO necas ro be avoraeo wrrtrpxcy acrron a,med at discoum8iD8 tobacco consump.

_ ,(;ovcmaenr 
oftndra has pass(dcenarn tcarslarrons

'tr 'ne 
pasr ro curb totacco usc. Sur untrkc r;r}
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(t r ohibnioo-ofAdven rsemeD I, Regujar ion ofTrdde and(^orrlm!rc€, producrioo. Suppty and Disuiburion) Ac1,2001 Many sl?lc goverrurents arc atso cnact,ng vaF
rous tc8rstatrons to cu6 robacco use ,n rcccnr rrnler.
rrul D spireofalt. tobac.o use is sliltwidespread ro In-dra. I h,s.rarses a numbfl ofpolcy relevani quesrrons.
whar ls thepanfi: of tobacco consumpl ron acro6s vaJ-
rous rce'oos rrd socral gmupst) ts it thc poor or the

of lobacco and arc lbcreby
suscprible ro various heatrh catanir,es aod hcDce bcar
rrte consequent ect)nomrc cGrs,

.,-Jn 
rhis,contcrt wc male a srmple anemfr lo anatyze

rhe prcvatcnce of tobacco consumplion at vrnous tev.
ers and rrsassociated heat$ impticarioos D Ind,a Thrs,*ebclicve, wiI h€tp us under,rne rhe Deed for ctrccrive
policy htervenrron by lhe governm.nt. fhe lact lLat
rhe tricmture oo economiG o f lobacco huls nol reccrvcd
adcqlral€ anetrdor fiom fie researchers in India poinb
out lhat hi$€no th,s has been a much-negtected ropic
and,undcrscores rhenecd for such a study. Therefore,
wtule anatyzing rhedala oD lobacco coDsumpl ron fiom
!anous.rounds olNalonat Sample Sury€ys (NSS) our
paper also conhbutes to d,e erisring litemlure on to
bacco in IndE. tn Se(r,on 2 wc s,; brier rev,cu of
Itre,afi.rrc oE Iobacco consunplion m bdra. Sccxon ]
givesnn olrrvrew ofrhe robacco economy in Indra tol
Iowed by adclaijeddcscriprroD otthedala we hrvc used
rncludrng rhe pafl rcuja, mcrhodotogy by whrch rhesur
vcy has bcen-caricJ oul In Sectrons 5_7 we analyze
lhe pauem of tobacco consumprion at vanous lcvels.
ln Seclron 8 we drscuss lbc hcallh imptrcal,ons o, to-
bacco consum ion rn todia rolNed by a concludrng

2- Reicw oflit€ratur.

A .losl': c\amrnalon oftbe Llcralure on lobacco m
India suggcsts rhar economjcs of tobacco is something
thal has nol rccerved adequatc alrmlron among Indran
researchcrs An annolarcd brbj,ogrdphy of,cscarch on
usc, hcalrh cfTccrs, economics, and conrrol effons ofro_
hJ.co,comp,ledb) Rayd at lJi.provrdesane\cc cnr
sourceor'lir€rature on robacco in India. Mosl slu.trcs on
tobacco in lndia werc confned ro eilherrobacco tarm
ing and supply ,clarcd rs{ues 14.51 or robacco r(larcd
dbeases [G91. HuwNcr. oftare. rherir have bccn a rrs
srudies on lobacco consumptiofl pa ems in tDdra t,s

R.k Joh, / H.dth poh.y , t (200!/ 2l )- 222

ingtanous roundsofrhe NSS. Cupra and Sban*ar lj0lanaryzed lhe panem oflobacco consumption rn India6ur lDc aurhors djd nor exam,ne lbe imptrcalion< ot rhe
tobacco (onsumpuon amon8 diflerenl

sc,o-econom,c groups in Indra cspecialjv ,n tcrmr olhdath.Apan from NSS, Nuional iamiri Hcatrh Survey (NFHS) atso co ccrs aaLa on roUac."

r:110,'l .,,r," *;;_;;: ;il. ffii.::,i:il!
5urDmman,an^et at It2], cr(. andtyred rbe panem anddrsrrbulon ofrobacco con"u.pr,on anA l"rtrt t*f^,ror of ho$ehotds rn India. rfiesc studrcs conctu.ted, a prcvalcme ot tobacco u(e was h,gher amonBpoor,
ress€ducalcd,scbedulcd caste (SC) and schedulcd lrihc(5 r ,?o-purarrons ' A hmirarion ofrhe above srudrcs rs
Lbar, NFHS surveys gcnem ) co ecr informarron fromrcmal: mabers rn rhe househotd. bur roba(co (on-
sumptron habrts are morc prevatenr among malel .t 

h,scourd resutr,n s€rious undeneponrng.) Anorher timrra
noors lhatrhcsestudrcs also do nol address rhe possrbte
healhrmpticar,ons of roba.co consumprton Itis parEr
.onrnDutcs to rh€ Iircmture by analfzinB robacco u\eoala by-socrat groups. and by emphasiziDg rh€ heahheded of tobacco consumpiron.

3. Tob,cco.conomy in tndia

, Follourng arc somc imponant feanrc\ oI the lo
Dacco economy in tndla:

. lndnrsrhe-secoDd largcstproducerandfounh tarSesl
e\poncr of'obacco in rhe wortd Ilal,. robacco rn tndia Scnemrcs ncarjy t\. :0 b,ltron of
mcome pcr annum ar lhe fa.m, srale aD.t cenral gov,
ern nenr levels Ils];. ln lndE an esrtrnarcd 6i% ofa mcn and i3% ofall\omen usc somc form ofrobacco l2l:. Appro)(jmarcty j.5 mi ion peottc arc engaScd !n
robacco- cu h ivar ion in tndra rcprcscnrrne icss rhan
u.r% ot agncuhumt Iabor forcc I t6l

, fle abote sralistics dcpicl a flounshing tobacco rn.
ousrry 

'n 
tDdra Bur lhis gro\}1h o, thc loba(co rnilusrry

-:: :T.:1Th:''Ti', tu'|p'ndiwcJ'hemG,!,.r,trAi
. !tnn{,rnonrt\ de!tdc{ (ot,r.m,or car$. sh(h fi(cd tron rh. p,Jrrtrc ;f un,ourh.b,t r)
bat poputdr,on. *hn h mr E dtsur.rencd b4rh. rDd,Bmousa,e

' \..ltll lor J duE,t.,lrrr,qur orN t\



RN ,rotn / E@ttt tul,cy z t O@r)?t, 222

4. DalI and melhodotogy
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caDce,s among men aod o* t"*f, ,.","" 

".-*. tndialas one ofd,e h,ghcsr Eres oforatcarcers in

r onc.lhird ofthc lorJi ca,
,';;tr;il,,:,,1#:)I"ff.::'I."nu::;f 

;x
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trI*#j#il1*""."=;;ffill:::

,'nr*Nffi'
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rn her capita
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't 
o'""u'",,naun.n,li,,;;;'ff;,ff .fi:,.r, ..

sr/.e is more than tm 
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5. Coniumption parterns (nrtion.t scensrio)
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TE'dsinp'r€ap'bquanritvandlrrucofconsumpnonorErio6rob.ccoproducr,perlod.ysrntuzrandu,o 
ridia

o65
19.5
l0J

t7
18 67
4E9

021

l6

08

tl9
,2 19
165

219
245

o3l
l3 13

t7

121
I ll

o_:c

given in rhc rable are in cuncnr prices Th€ nain ob-
servations may be sunmarized as foltows:

. Bidiconsumprion has b€eD sreadity declininginborh
rural and u,ban arcas and rhc reldrivc consumprion
of bidi is morc in rurai areas lhaD io urba! as.
This could be beca'rse of$e low unil value of ltrc
bid' and rhc low rncomc ofrhc rurat popularron;

. It is also interesliDg lo Dole rhal fie percenrage &_
cline in pcr capita bidicoEurnprion js morc io urban
(42.71%l t\an n ruIal (22.E7%) I"dia over trc pe-
riod ofdalysis:

. Anorher rnrcrc\ritrg featurc rs tba, thc.tccrea\e rn
bidi consumprion hds more or less b€en conpen-
sared by an incremcnr rn $c consumpriun ofpan rn
rural areas. ln o$er words, consumpton ofpan has
increased in lhe rural areas ovcl rbe same p€riod.
I lowevcr, $is son ofa shifl in coosumprjon has nor
been obscrved among d'e urban popularjon. lr mny
bc a sign rhar fic urban populacc, in gencral. is grad,
ually decrcas ing rhc consun)pr ion of vanous robacco
products rclalive to rhcir rurdt couolcrpans;

. Per cap'la ,umber ofcr8ar.ncs (onsumcd r\ mo,c rn
urban hdia than in ru.al tndia. One obvious rcaon
could be rhc bigler price otcjgare e ard rclatiyety
higherpurchasinS powcr ofurbar popularion. h may
bc also duc ro somc culiunl factoB, e.g., rhe taboo
asso€iated with smoking crSarcues among som€ vil,
lasers Il8l;

. Ilere is a consisrenl dccreasc in cigarenc consump
lior in urban lndra whercas, rn rurat tndia cven
though ir has decreascd ovcr rhe period, ir shows
an increase in lasr pcriod offiesrudv From thc yerr
I987 l98x to l99q 2000rhc p(r.cnrrEc dc.rer.c,n

c,Barenc consumption was aho very high (33.7a%)
in urban lndia compared ro rurat lndia (8.6%);

. Th€ pan consumflron hns been rncreasine in ruldl
lndia esp€c,alty berween rhc sfih and 55rh round
suryeys, while rr has bccn showing adeclioinArrend

ln sbon, onc caD saf€ly conclude Aom the abovc
figures thal the robacco consumprion habh ot lhc
urban household is showing a declinina trend on
the whole. Bur amon8 rhe rumt houscholds. thou8h
bidi aod c'garcne consumprron arc decLning, se sec
rhal pan consurnprroD has actually rncrcascd over lh,:
years. The possibte rcasons ior this kind of con-
sumpuotr bchavior cao be unLle6rood only by funhcr
rcsearch

6. Consumplion patrems (star€ t.v€t)

Tablc 2 shows rhcsrar€-wis€ per capna annuat con-
sumptionofbidi andcigarcne, compitcd from rhc NSS
rcpons fo. borb rumt aod urbaD popularion Th€ dc_
lailed 6gures are nor a\"ilabte for the year I987 - t 988.
As we can sec from rhe rablc, figuies for $€ rurat and
urban houscholds ar rhc sure tevcl are very murh rn
contormance wrrb rhc National lcvct e$imalcs. tr rir-
flecrs an over att dectine in the p€r capita consumption
of robacco wrrh drtrercnccs in turJi area5 The nu,n
obscrvatiofls arc hiBhljghted iD rhe following:

. Among rhc ruat househotds, [4eghataya, tanllt
Nadu 

"nd Dadra Nagar Havetr are rhe ontr
shrcJuls. wh,ch showed an,ncrease,n rhc brd,
coDsumplron: on lhc other hand, M rzoram rs lh. onlv

u-:_
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stare. wbrch sbows an mcrcasr m bd (r)nsumflron

. y_1,]:,,1",,,_, hoEchords of 18 srare! Dcrud,ns
rnree U ts have shown an tncrease rn cr8arene con.sumflron,rn.rre stb round comparedio rhe :0rh
r-ouDd, only I 2 slatesnjTs showed a simr tar rn( rcascrn crgarcr rc con sumpn on ,n urbao Ind,,. ll bo'l' raT'] N.agu and Dadra Nasar Havej, con.\umljllon or bolh bidr and craa,errc have Sonc up

A::.s-i: *l.p"llrl*, s,mrrarry Ln Mizonrn.
c@sumrl,on,ot both bjdr anJ crgarcfie has go,r( upamong the uJban poDulari

ll.l:113ry:'"0 *ras,h& are,he s,,,es *,rh
#'Jtr*ff :,fi : ;,:ffi 

,,",*#1,:,T: -,,
b,dr.consumprron rn rbesc ;,;";;;;;,i.",n,,
rd,^- Mrrorarn. f npula a^a f"rnlu ur"sur... *r,...
r;,,::,, 

""*:i'il,TllT ;il::::::, ;*'li: :L
:1T ::":t:'".r "" 

*^",*i,;;;;;,;';ffi ;:;
[,.iEif F? il:!"I f ;t Jrft i:,lj.,,{xi
lil,::::"I l:". 

*,..:uTs r,kc Na8arand and Anud,,,.r d r\,cobar Istand\. lhc p.r caprla usarcIl.
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Pe.enhAe oNnpoon of ro6fco uoos siceoDmic Sroups (rI LdE)
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consumption has fallcn substan ally over the pen od
ofanalysis.

Ai $ e caD see rhc,( arc pci(eprrblc drfferenccs rn \ un
sumptioD pan€ms across vanous srares. Thc possible
rcbuns bchind rhrs could be foud osly by more rig
orous srarc wisc analyses-

7- Consumption paxerns {socio,cconom ic
groups)

'lzblc I \huw\ rhc percenrats. ol peorlc consun,ins
iobacco amon8 dilTerenr smio-ccoDomic groups. As
we can see from the rable, in rural lndia, the perccEr
agc ofhouseholds corsurirg smoke tobacco incrcase
as we move from lowcrto higler income groups, whjle
fie oppositc is happening in casc ofsmokeless lobacco
In uban lndia, on rhc orher haDd, prevalencc ofsmoke
lobacco is highcst among rhe middle-income group.
Bur slill lhe smokeless robacco consumprion increNcs
!s u.c go from biSheflo thc loweriocomcgroups. Com
ing to rclrgious groups. exceprng Sikhs and Jains a
orher groups e\hibir mo,e or 1c"s \imila, consumpuor
prnems. Prcvalcoce of robaLto consumprion is very
less among Sikhs and Jains and rbrs rs probabl) dtr.

,Vor": low€tsincome groups rcpr6.nt dtrtibuion oa howholds up ro lorh perceniitc and middte. incone reprc*Dr l&h ro 70lh pe.cenrilc sC
scbcdulcd c6res, ST: scheduled uib6: OBC: othcr b&Iwd asrs

ro rhe religious sancr,ons agaiDsr using robacco arnoDg
these coinrnunities.

MovinS over lo rhe social g.oups wc can sec lhar
all forms ofrobacco coflsumption is hiaher among rhe
backward castes Gcheduled t'rbcs, scheduted casres
and olbcr backward casles) compared ro rhc gencral
caregory. Tlesc resulrs a,e in confomance wirh rtre
rcsulrs from NIjHS. Using thc dara liom NFHS. Sub_
ramaniaD ct al. {l2l showed rbar rhere is a srrong rela
rronship between rhe heahh behaviors and household
socio economic posirion, witb the bener offsmoking.
chewing a"d drinkjng less Within the backward casres
rlselfrhe coDsumpi;on is more amoDg ST and SC who
drc 

'clarively 
morc baclsird lhdn OB( A lh(\epornr

to lhe lact lhatlhe robacco coDsumplion is morc preva,
Ie r amoog tbepoorers.crions oftbc sociely compared
ro ils ncher counterpafls.5 Bul this does nol mean lhrl
there is a ncgativerelarionbeiwcen incomeand lobacco

t r, -"y t .o.r*ing rl, ; -rat area smok. rob:cco .orsump
!on ln..eas€s 6 we go from to*ertu hish$,nconr Sronps. r,|erca\
n,c.onsunpronof smokcbbaccoEUghcraDongsTsandsLs Nho
&c rlaiv.ly B!r. This sb{aN SC/ST rqcth.r connitur.ontv
rurnJ r' .\", ut rt-e oop_tdhon dd .1.h. o*.,.r,n. In. f ,uf
.omprs€s roughly t5% ofn OBC and een.rat.a!eeo,t.rhI rr..el
Jr,v.ly.ch.r rh& rhe SCrST
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8. Heatth impticalions of lobacco coDsrrnption
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Invc(henr in hc.lin in Indtr 6. p.rcenbg. ofrobt ptan invcsh.n!
r95r - 19J6
ll

r956 l96t t96l t%6 1969 l; r974- t9?9 1980 I93J
19 t8

t935 t990 I992 t997I ).6 2.1 t 997.2002
2lr'*ifi:l;il,:i:T:[i""i'' MiDisEv orHaro &d rrn.rv w.r.e cdtu..i o.idir.

lc:.soue.af.ove r0 yea,s. srnce robacco consumpr'on
habrts m India, rn 8en.mt. is not so prcvatenr among
ressrrhan t0-year a8c Broup. Morc over onc woutC nor
cxpcct to se robacco{nribukbte illtress arnon8 lcss
than lo-year age Eroup

We canjotc that $e prevatcnce ofajt thc drseascs

l: 
v:1 h'ch amon8 robacco users (borh smokins and

smoletess robacco) rhan non.users ,n both urbatr andruat hdra- ll rs atso higher lhan the prevatence of
those drseases among rhc Scnerat populanon lhrs rs
very much an crp€cted result. From rhe bbte it ,s cvr.
dent rhar lobaccoconsumcls. in geDcrEi. havc iuSherrn-
crdcnceofa variery ofdrseases compared ro non.users
ard rhal woutdajsomean lhemoneyspenloD h€al$ by
robacco users \4outd be much hrghcr $an rhat bv non-,:.". Y"*',"j many ofrhe present robacco'uses,
who belong to lhe youngcr gencralroo. wr succumb
to dlseases ooty al a later pcriod and tlat wi increase
therost oflhcrr hcahh carc oDjy i, future llthuspornrs
ro lhe-huge heahh carc cuns rhe couolry wil have to
,ocur,or Eealrn8 tobacco rclared dlseaes

^ 
In lndla what is darnrng rs the fafl tbar ,n s? c

ol rhe highcr hcat$ burdcn due ro robacco retared d,s-
cases, the rn!eshent on hcatlh ha\ bcen urdcrgorrB a
sready dcclioe over rhc ycan. Tabte 6 sho\rs rolal in-
veshenl on heahh in tndia during difrcrent Frve ycar
Plaos as a pcrcefllage ofloral plan invcstmenr.s wc can
observc a conlDuous decliDeofinvesrmcnl i, hcalrh as
a p€rcenlaSe ofrcklplan rnvcstDeDr. On fte one hand
rnveshenr in hcahh is dectining whiie oD rhe o ter
hand the tobacco rctalcd diseases atrd rhe assocrated
hcal6 burden remains to bc highe. h lndia u,c also

, Tl.proztnroth.rnJr{a.\.\toundrobch,Sh amon8rh(mn.e^ rn rur.ttadi! I'his trun umrp.cred,.sulr and mr! bc dk
ru $m.pIobkh m krlnm8..r,. ". .q,*,"^,*.,i*.. ,,pD. orheNi* Ir oly bL al$ dr ro $m. set.ctron bias op.r! n!
rn dc eopte, s mny rob!(o s6 my halrarEady d,ujard uc,
h.n.c.rcludqi froh rh. smDt(

3 In tio'i phn l.!6wnr r*rr1d&r nd nerNnty Ran rhc

tm.5 mrc d,.n rh. Pt.n tnr6h.nr

trote rhal BeDerat govemmenr expetrdituE on heatlh asa per cen rzSc- of rolal cipcnd r tr c on heatth const,turcs
tu.r,l89. and rheremarnin8 S2./. tj pnvare erpendnure

lz:rl-,rl:,e 
o:,er. nca,ty aI rhe privare spcnding in tndir

rs our-o,.pocket at the pornl ofseruice u.c. whrch rs rnmemcrenrway lofinarce health care thar lea\
btehlv!tlnenble[21]. 

"--'-'"'"'^dvespcunlc

. Ifwcakoconsrdcr rhefdcr rhar rheprevatenccot ro
:1:o,T.t! l8hcl"-ons rhe poor a,d,r purs rbc.n ar rnr8Ile' nsr otcardiovascular and orher robacco-rcrarcd
o,seaes lhan rht resr.lhe seli;rc impt,cations becomc
enormous !or rhc foltowing reasons. A,) drseasc has

le,:tre:i of rcduon8 a rnon , capaciry ro eam uymarmg brmllrl}rcatrhy. A reduced incone couptcd wirirnrgo e\peDdrture on hcallh caje. in effeci, makcs lhcpoorpcrsoo poorer. rhus rrapprng hrm rn a rrcror:s crr-creor poverry and i hcatrh HrghersleDdloe on heajth
Dyan 

'noruduat 
$outdalso mean h,s inabit,ry ro spcndon-tood,aod orhercsscntiaj ems. In IDdra. a we havcmlcd abolc. prjt e cipendrlure conslrtutes thc ma

Jor cnunr ot tot2t bcalth cxpcnd,rurc l\tore ofien rhan

Ilil:l *:l-pryl*!re ro atrord rhrs huse prv, cnearu expcndrrurc. Thus hrghcr prcvatencc ol robuc.o
urc amoog rle pilor hads to worsenrDg otlhc alrcaJ)
nrgh 

'nequatrry 
in lhe puor rncome counl,ics by wa) o,an mcreased erpend Urc on lobacco retarcd drscasc.

9. Conctusions

. The abo!e anatlsrs Brvcs u5 a rcasonable Drcturc ot
rne_tobacm economy rD lndia. rhe parrems ofco,rsump.
Ilon or robacco and rc asso(rarcd hcajrh !mptrcarron5re sas rnar lobacco con\umption i. decrer\ing in u,
Dan rnd'a. triilc.r thc samu l ne:uch decr,:a.cs :r,c

:"T"Y,:' rur. by an rn(r(a:c rn pan co[sumpuon
rn rular rndr.. Wc atsu ubscrueii rhrr..pan from the
cconorn'L g ns rhrr lobacco rndusrry rs generating, to-

::::..,* ",:" [npos€s bu,den especialy on uscn".
rn the rorm ofnumerous iobacco rclared drscascs arrdn,8n healrh \arc spen.trn! I,,bd(co con\umpDon bc

.t-
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iDg higbera,nong depoor peopte, rhe burden ^fh."LA ... - 't
naards wrrr arso be seare, ,, -.,. *.,"'jY[:lrh lrJ no, c5. c.pru r d. B.r* , I
,mpacls ot rhrs hrSI robacco u." ,,iI t .,""*h"lltl' '"'r'a"g bJ"iq,"''*,"- R'E(h o bba(o 

'n 
I.JL

oe-coun'yNarreadyraci"se"*"y-d#:f,Jj:"j il;"t,T;':ili,Lffiit'i;fii:Tl,ffiX;:
rrce ine opponuniry cosr or,p*ai"g t,*",-.;"";i I. t {nn,s.ry v conhr o.bbtu frxmro*cirn ud r, a!r,.,nmonev oo roba(co relared In.,t,a,ry ,, ".* i;ri, ,". 

' -. eq*t oa no opposk wJ.. "* ". *i_lijl",,lerDmenr poricy nce.is ro be 
",r."a,"*",* 

", 
"-n 

ii,. ,, ;,I,i:f:,T,,i,^?;,pri",.v o.,.r+*. r*"i. rooo""

;:"x.1:*:::';:,ff;.:L:,.?::.#,..,i'f ff:ll"rn"ffitr"Lfif1il:ilTH,,Ir

flilT*sl'fltij;'l,:H.#li*l* Uti ' 
" i*r* #rff,..ffr;:'ml ".; ' .*

Pnasrzed a lhceffeflrve rmp,.,r.r,r,,o, or'to.bltn' ,.. *o 
"'ro'l' a'** '"-'d\ qhrurbb6!a rcldkdI

.. .rhe 
nitu: orconsunr,*" ,,**.;,*"11;:", ', ::::1,*:nt*li*[ id,iI;J:; ,. "."sutes ,o bdia wrr} pcoir. ;^ a,n.,.,i ,*]- rs2. "' Jt orlord un,v6'r! prN..

a v,riery or,obacco pmd,",.,il:;;;;:':il#*: rsrD r-h,,k.r.nnncs.rohaeob,b,Lddn.,o,,una.o,uohi.
lobacr:o lsl. zrrda, t oofal, 

"rc ana Ino," -"1- li " M/arandmralrycar 
a -0r"." b...0, 

"i. ."Y,1,

1::t:"_T1*"":.1";i;;.;;::ffi;".|il':' ;ti,ljl?,'ffi,,f. '"-";,;,*.iJi,iL,ltil
$*:[:*l,I&iHf:r"']'":]':T]"::'"'"'. [,;j][#;";:j: #T* :,:il" ;r::-,:rj-rs€arer need rb.a thomush.*a" * ,r," *-",n*, "i U,.Jh.Iffif il ^. *^ -o ,,"ii,.*,J,Ifi.
rouacco m India wrth spccEl emphars on Fiocidence orrobacco usea.-",;;*.;;H",". ,ne r roj u+u r. \hanr., D rob.(o 6n*r
,,as,-Ds,a,e/resio,.,h""".,".,"".,,";:.*J:i:." *,t*:,1:l#ffl}TJlHffi;7,1y;
l^ll-i:T.:..-*.p,." -a p-a*,,-. ,.g"r,.* rrrrxa,,v.rr@s,,n,".l"*"."..,ahroumr 

robaio u.ePoreDt'ar or \anous porr(y opr,o^ . .UJ ti"g.o;;,;;' ,"_:..,: 
p,*r-* -a r!,",.^ "1.*r* *.,*",ii,iuon andProducrron or drffe,*, roUu.- ,,fu,-.,- . ', ' nd''utuJ !bs srion.r h@hordvdnousde,c,xnan.or,o'*"il,.,tl,*illilll ,,,i:::I*.,;;;.;*" 

r'birL'corn'r

Erve adequak.guidetines fo,stale \pecif( atut Drod- ,."-., -o o"_u....,.i,.,, ,,'1. 
coido D. smnh.,D

rljpecinc rcric*. rrrar c-.r*,i""ry.,,rir," ,i," "; ::,::ll*,m;l;i;;H;:,1,H,1fl:l:1,,i.:;i
tBl R./Jn l. jm6 X S.-,a *,,onur r,Acknow,dsencn,s ,.,m,fl"i:x#'r#i:':l;+.il:;;

^ 
I.wouid l;kcrothank I), Jo) dc Beler. M,.- ..- 

rr(l lro I'mt.-hen n.ndi,n dr,obr.,

.11\,1,;,. 
rt"r,' *,,-.,.','^*j,'j,'iiii'"ll m.;.l;l;n*y;.1,i1,,-:;'"J#'[:::]:'uluaDle commcnr\ on Jrtletcnr dratrs of th,. ^,^^, 

,h. 1,5,,!oserd._^,-) ,,_.,uto,e.frmp-)heDr,n
rnanl.".rcal,odu( rorwo --r.*.*r.,*. ii..- Ik,,r? nnd-r.uzh rrr.c,*r,,.'ii. zr"",crnuc rh.*ppry
:::e:sllo"s 

iave enorno*ty r,.rp"a ,. i.r,",. ir,,. ;,:...:hl * .**. **.i l;(,6 (rr,D,.r untre^.r'paper Howeve'! rhc usuar dr'cra'trrcrs aPPr! ' ;:*:,il:lllxl'l;;'obd'!o conxo'| 
'|cah'|dhon 

B'I Ah

Refer€nces I I E s,nha- D. 
,c!pE e p.nn.r.; M, waEen rJc robzcco rse

tri$u'rdB"nr (u,o.,3,heen.*mn ffiIi,;.lT' -*-" * 
'*-' t'" 

''*"" l'""''
,*c\o,,obd,,.!unro, uJ.h.,,*.,.."* *;",,iiLl , " .:,:::":i::IJ_*:11,",i"*;,,::-,*".".*"

, ::'ii*l,t::l;.ffi1;:.';;;;l1,lij[,:.]. *,,. ", ,,, i'$','i,'#:'[*j:* jfi.Jf,l. 
-" ,-. **
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llll Perd\ DJl, y,b.rt 
^S. 

Shma R& R.me c, pnrchrr LH,
WaA\DfiA aen., h..lrhrycr td t.dr,! po, rjndiryrD..ys'!rdo 

'oN wshrnsron. Ls^ Tn€ w;ru Banr.2ool
J72l NssO A nor. on bDumnrron o, robJ.,o,n rnd.a. N\s,oh

round. Se.tst@ I 998,21(t)

I2rl lll9:c.l-.pri." .r *.. inponar 6.Mod i.s io rndia.
NSS \nhRound{1e99 2oq.lr. NSsF.podNo {61(:r</t u 4,.
cov.lrmcnr oatndr, Nd D.th,. 2OOO

[2. ] A nok on mo' b'd,.t ,d rEftnr ot artm.nh, \ s\ )iind round
2@0.2ltl).
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rs.nool ot P.cve.n,e o.cdoet Pate

TOBACCOUSE AMONC STUDENTS IN BIHAI{ (INDIA}
Dhir{ndrr N. Si,,hr:, I,rat ash C cupla: & MJh{erh l,.dnek.i

1 Hears sek.s.r,, l.sl,Iure ol pt bhc )1eall,l Navr MumaD.

I

De|.fiinilion ot rhe prcvnlc^.r, in,i

ll*;1+*tlfUt*S*q'",,r
ci,rs4e.re",;rndstrror,n-6;;;.;,"-i;:';,'j'."!';inuatr6rrob{(ubr),o'r",uo}s,r.6!.
wee^pceo ro r.rs insiil;;il; " ''Purr' /'u"tnr() N'J'r, onr rh',d r2e1., rrudenr,

""a*,i *p",".r ",i.i,;;;;;",:;.,j:].j'::: :]'l"l hJI t 18'"' out5ide the,, hu-*. ir-*r,rr
and 4ven,s. rob.c.o u,. fi, ,:;:;,;l j:': t:'tl *i'r'Iri'PD,cn,' ,n !rho., ,,, rio,i\ o, med,i,"t*.o. 

"-o,.i"6 ..a *.;r|J;;;il::.:l'*1':nrrsr'.iac un h.'^,rur erreor ur ;hew,n8

"."ngty*.".,",!a *,i,i"."Ii'.',illill,,.),i:.1::':11d,\ h 
'ob"(.o 

ule b) o,h.6 *,,,
[:ii.:tillilt'"I*."; ;:i,ll;,: ::::i:;:i :-:::,;ilfi I;; r1:::Tl"':lffi ]l,l
useE (56c., Loush r,"r, 

'.i"*., 
,;llil.j','' 

rP !rr r ro' ncnd <o.r,our ) over hlrr or.{rr.nr

h,m,u,.,,.(,; orub!..;;;,:;;;;:,1;':tl i''q:1.\ r',,,rh.' r o(h,nln - hoor. (;
prevcn,ionprosehinsc*r.*r,n.'.)lll.'lll.ll.", i",'..s;;,;;;:;.'.:;l;::i:l1ili
a.vwor!,s: A,,o,.s.cn,. s-".,,,,.,,.:;:.i;:":'i:::I,:;:::',IJ"',,,,'

_ rhep,n(n,,ono,,o,,.,c,o,,!n,\,,,,u,n.,,,,,. ,il,:l:J,x",;',;l'll;li,;'ll"*;ilI.ll,:.)
:lli:l'.: * 'h. 

vnrh $.,..,'.., ,r,r,,,,,;;,,,, ;,:, '". .,s,"', r'. \.hJ ar.cr.r! *g.ir"a,",*,,t_.,,
t;::::":iii',:;:IX:1:':;-1.,':)-.:; it," ) r": , ,\.{rJ Hf.,'.. o,6J,
r','r-r",,-' r"o"i.,',';:. lil;:,, li;: i,i::ll l,r:^:-r'|ur LsA J('i(,("\r,,he(.'oh,r\,{,,h
frer.nr.'br...,,,,. .,, .,,.,,i .;.,,; I::,i".;';" 

inr'\!:urr'\tc\rs)ro,r.,''r,n,iJ{.',
hurldwrJ. lvllO c5,rrirr: r r,rrt! Jr !te.,rtr, ,,'L (,\ l> F J y.tn.r.tLr:",1 rub.rc, u sfe, ,.

,,1.:l::::,t:".,1,:l:,,f,,,:.,,,r.b.,.i,,1r, rh"r.riu,u r,.r. 
r,r, \,,<,un,r,,J1,,,,..d. 1.;.,._,. r"_6 i^l.r('(u ,o nse ru .,,nill,u,, ,,, .,01, ",ih , 

.,,',:..1],:: "i rh,s )urrc\ irc ir,. rorr,,*,ng rom'rl'on n, Urerc rieJth) o.rurrrnq,n,h.rrr,r..,,{ J4r."(, iru mo. or n.^.,,.*. .,i.0,.., .*
:o.ulrl'(r.l'r'llShf'il.y,,jrn,i,; r.,,i,.,,.hl,n"- 'urr,'r,,,,,,.r,.,,.,.a,,,i.,,,-.,,,,1.,,,1 ,,,,,,,,.r.*or one.s'rlh o,.8lobrtFupdr.,t,J,,. L ,,,,r,,U\ uh,,,, r,!\\Jrnt(.,,,,11br",__,",.,*,i.,"i,,.",,*"^,
u,,e.rrrh ur nlr rvo,rdhrJ" Je.,rh.,,,,,r,,,,,.., i,, .: .,, rl, r:,l.lr L \po,r( r.,";,,,.",;,;;.,t 

",l,,*"'n 
Indh, ^\,r. rh,,r,6ul,*r,,,....,,.t.. ,"..* ,ttr, 

",,,r ,.,U.,,,. .1';,,,1;],.r,,, .,..,'rr.-JnL! r2 n',lr,on p@pt. r'** . ,,r .,..,,*,ii., ].,.(.,.jnd. rhr,, .,.."- ,,;,";":1,, ,,, ,,,..r.,bn..u u*.i.h yedr Inc.,rdrh. .rrrr,rr.r,r.r., r,, ,,,,r,-,1.,,...,.,,,,t,.,..,,,,,,, ,",;;,:,^,,,,,,,n,Ddtio.inlndta,rh,(\p(rcr,o,.*rr.,n, I i ., ,,1u,, ,(,:r,r.,. v.,,-,^,"r.".,,,<,reS,;,_,.,JlrJull'\r. l,\ur,i:ir.r,:.i1.i.,-,,lli rn,,.,.,...j ,,. r\11,,..t r,,he,t
Lrresrbd.ng aurho, jr,,r^J,dN _ :,. 

^,.4,pa.J8r...: t];l;. ;:l '''"'"'"* o"oi/ef A2l A..ndpu, .'*' o.l,t.:"i, *,,,,,

u)e

4 ",..-..--"



lnJiJn Iotrh.lot t,ubt,( riulrh volXXXXVlllNo I jut,

Ittnteriats & M€thods:

,. The lndia 6ih.'r(-k,bJl yooth lobn(cu5r,rr(v
tLy ls, proi.,cr oI WHU/(.OC was u scrrttrr-hlqlj\un-eyot studenrs rn yMdi,d V t.I A rrro.nJt.(rusrer srmptc des,6,, s.aj us(d to pro\r,,\.
re.pr(\entalite dnt. ror d ul B,hrr Inir,d 

,r 
I l.r..,r

a,t qro5 schoots rn 8rh,I h.rv, l( Ernd6 d 9,rn.r t(rrrrrprcpared wjth the r^,ultmentur bulsrnJ H h,n.d.h.dass Ar rhe trrjr sriEe. Srt sriru,rs 
"ere5ele(ted vrrh prob.brt,tr Fr;po.tiortrrl to rhe,r

Al the rcond rtage, de,'enrirnEupoh rhe numbe, u, (tJsLs r.\-Lt.,ss:{ s t.rJndomlv s.tected inil ,, slu.lcnri rn :(t((t(d
. lJsses were ehFbl. ro p.,r,<,patc In CYTS J ((tr.

nlindrtoq.ro, Jlt (ounr,n.r Ii tnJ .UJ,rru,ul
qushons wcre snirobl, iLrded b i^ctude r.n.,r.(,r{ b rhc tnrnr ur brtr ,mut,nS MJ \Jluu, t u,,r.
n ,moteter rubn(. r:e t.hr: qusr ruruarr. *.,_
f.. tested ,honE \ur,n5 hurs ur t,Jtn. Sr,,.(1,r.lmrnr:trdtoB \(re rra,,rrJ,,,r tt,r,( J.,\,'
r cfl"':,'on xum the \tJr(L{\ rrnmrnr.rn.i y Lwr\rl.re otlaincd The srudr $1rs .r(ied out dn
_{r,,r rA.en,r,c, /uo\, . ,, ,.il;:.i :.;".:i: ]lB.hrr. (Js,em InJ,., D,,.t,,...r,.,.,,,,,,..,,,.,,....,r
.'.tmmr.te,eJ h rthour Jr! r.tenrrrr,rE ,,.ru, r,j.,rn,,,(,fprnE u, b'anch,nB fJ ,. , An,{,\,,,.rt ^,,\trrrrntnrn.d rhe reipu,,\(\ srn. r,1ur.,(J ..rlfrarhine r.adible spc.irl rnJre, sh.a.ts. tn ,(computati'rn, .onIlrten.c jnter\ils and r(
I,,ubib'l'r) ua 5ele.tion h.(re raren ,nt,, .^(,\,nr

uelrrtron{ and othfr tur.l.trner rur (,1t5
Iti(s.r'bed elsewhere) 'r h,pr{, iollor1.,.l

I(rsull$:

iJJil #-,ffi:,x i.,,: 
" 
* b.l -,,rnsrr) (perll] Lm , ir.iAU u rth n rc^ ritn, ut {.I!\ omcn p€r lLDo hrn: B,lN, sldrr r,q1ucr, L..., rah tobacl!o, rur,rl fr!dr.n"n,, i"a,.r r,,*., -rhcold6r(;8rrctl"|J. u,r ".,r.5t.,bt,sh-t,"B,r,r(n,mc.nd d.1tdi,1+rrhi,.[nenr) Hr*h rrr,rh.nLrro.,n(o u{e in Lh.,, ,, ^n".. .,. -*ir,.l ,..,,. ,, ,

bols, 5989. ncrr rurJl ,rkr ru t5i, s-.-
",1i-"".,,",.*-.,..',.j;';::r:;:;;:'l:l'll.l:!r.F{sirhSt 0 e ,(i..,

,. -,u:.:,,9":.,t,*,,*,.r(,c on(rr\nsreF,,(1r
:: ,,:':.!,"' r,u\. :_-. {,,h,. ne.urr irrt..r
rnLm {a !/\" tXrrl-.1: .nrt t),,,, li t. r n.r",,r,.iroor.(o G( Jl4,r t,..,,..., J8(.tr..r1(r (',,r.rnr
lu:,a...u 

os? 
lr]rhr,, n. .r.,. rrr.,\inr$ rhr n,,1(.. ,\'.x..pd({ hr is!. irj,.\r hr r... (.,,,. it .. .(urr(nt u5( ur .tr( ifh-. l!h.r(ru DruJu.r,rrodcd byss.6-"{uu,1:,,j.,C;t-Jilli;i.;,

lllll h,,c rr,r m ., rNF,,r., l'tr,..r ij,,,,,.,,,5mo n8 wa-s n,Nr tt u t,\,y.t,:,, t., i o 1. bo\ \. . s.,
,{rrs, n{d({rr\ {'t.,bjc, r , , rlrlI L rs.xc ,,l\1rrJ rh,morr Po|utar (69,1. i

Thcre rt.r,,u .rir^rn.,t d

:;:iffi rfl;:;:i::i:,,]Jl J f il;IJ ;: l:
:lliil :*^*" y* rh.,n {uLr(a,r5 Jr; ri rn.r r.ryeirs, howe!e. rhd.l,tftr.u." 

".,. nir .r,rr,.,,.rtr.
s,Xnrh<anr ('Iabt..t,

-- Toba:co trxr\ rep,rk\, havinB otre o, bottr
Pir.nls,who lnul{t {Ir,rrnanrtr tr-or. orrt:r rtr.r,,
ne.r cr roni((o u*r.,'rl :,., _ -)r -1,. | \, nnti.t\ m-rcrona(ro ur..rs l(,rrtr(rt thJr.ru ur h6r ot rht,rir(1'.j\rriuLJ 116_1r. ,. I u ,,.,-.i.*,".r,.".J *,,,.,._l.tl o1" r r. 16 , rT lrt!, t,

Orer t/'r'r,,r ,t \t.rr5,.,t>rdu.ud vn,,l,_,"",,".i.r,",.,,.i".,. ;;i;;;,;;1,,:.;,, :,:'i;:ll,
^.j .uDsr,(n.t I"Is (;r -, ./ r,.,r,:,,,., \j{,Irh.,It,r

.(r\ rrlu. rr.i rr.,r \.,:.,1
r-rr" r,g, rrs,. r,.,,mr,,, ih;;,,.,.:, ,:,, :'::,'il]X

,'l srrr..nrD,. F.{,1.r.: ur.!I.l1 . rr,,.., r,.1, rr.\r\r,ur( urlr(r..{rut.J \r ,tt rj. r !, ttk. ,r:,.r(., ,rr\u".j \\di \tu nrj,,t"., ,.J.,..,.!,\r5rd., rt\-" Lt'r, 5tr,.i nt\ htri .,,\.r, rt f,ts,rt .fux.J ru I I: rh(a rrr(.r n\,r,. [, r-r[ , .,rr\- .|rLjl,\ tr.I'u( o(.tr,rld rtrI hrmcr uml,i,r,\l r,i,,.oa.$ r,.!,!\ !j,,\!.!t rwtu. u rr.,t,te:, .,,;,.r,,,8.t..{,r.1
l,r lr'.nn\l rn..r,l rit(,r,t! ,,,.,.,;,..,rluJrIt.

- Artu*r(,er:.h.,ur.pJ,(,,.,,<r,,,,,,,. 
",,..':;::iJ,';::l;:J;.::;lil::i;:::'.l::,,.1:,,,i..ji:or.Jmpled 5ruJenr. :"ro i 

"por,.r*o ,. ,,..,i- ,,.,. .. ..,,,.., i..,,. .,,,1,',..;],"':',;.1:l:. {,,.,,,



I obn..o usc fi,on8 studedls r Biha.0n.lia)
ILl

Cu.rent robn., ,, u\e \.,\ i<5u(,ar(ds'g ti..nttv wrth th., ,, ,,,rn, ol DU.l;; ,:

;X,f",HTill.i,^: -Jl;; ;;:;,,J;l;)
t r r.*.2 :sr ",."-i,,,i.;," :;-.,::,: lii:lj:l]irece'r. an) poft(t nruo.r rt fatu.. ru, t..rr..r.rr-olr0t). 1h,...,,.,. ,,,. ,,,,,j r.r X,rr.-,. r.rrr(ilgure i)

Discussion:

.Cr'.rent rub.,.. ,,r,. I,,(,Jt(n,e r ,,,,,")ruoen6 t6l.,t:u bor\,51 ti", ,rr ,, *.,, h,*h \,rh-nitn prsrrencc h.N tv$ r"p"r*i r,,.,., iJi, ,,r.^ ",Ilrne lvmld ; tn Brh.,. tl,l*.- 
"*.,_,,,..,.,1,i,, ,,

vinous stud,6 ,n lt,h.,r J.,,", ,i... ,",i r,., 
",.."shosr to be hrth'r,, ttr,." 

",.,,,",r,.,r,,,*.,srllmrrhi distn s rlh ._,91,.r _,." ,., 2t., 1,.", ,,..pa,rrip&ts robj(o usc fe".,r""* *.,._i I ...ir, ,anron8_men an(i "","., ,*1".,,..r, ,r.r-,
n,ore$iondlgroup\ t.o lrr. -ri,.r ".,. ,,,,,,.if i'''F
'-"r'"s r.r so..',r",r i . ;,"1;;::';.^i"':''""'.r.z%),,r p,,nr -."," r,..,;;;,,:t.,;;';;:ii,.i:

ffxhveFK.f riqr hnu,, ts rohrt (u r* r.r men a,,J
,,;,:,1::--r,..,*, p",,r,, r p",r.pr,,n r,*.,,.r,
;ff:,,* oy ".om." rr,.", 

"-eirooacc, u,es
I t dote zt

",,,:I*',tiili iil; l)]il,:iI, :.:::i:1r -.
ffi ro';n::*.:n lii;'i,l; r';i;'; ; '1

;ru;'t.:xJ;'*:: ritj:j::iij::irr ;l:
rff :fl ?* *;;t,l ;;:::., m, :;liliprNrrrsm a srorc of.r rhn_ t "-,r,-,_," ...
:lkjlil.8''e"' wP,.. n {,.,,,;;;;.,il;::rI

.,. Alhost alt stud( r, ,(r)u,r.J hJ|nr s(rn
il,ll]Y*l' ry'*.. ",,,,,*'.'^..*.,,J,,-.I.'l.i']:rf iJ ti; ji.i:x:1,^:,;;i; r:*-
'rop 

(morin' a,.,;g iil ,,i"',""1. ';""11,"1, ,,'

:i:".Til'"Tl:xr{*'iilr"Ilati:t1T
r)Drftu R,n clai( Juh,,,t ttn. part ).urr

'nin( rl,rudpnlr {{J x,,,-,rn.i Jrnht {tudent. (h(,r.nry1. t,rrs lri5,4,n 6,h.,r. robin...,..-
l:11i1 lirh ",e,, 

p.,". "i...; ";',:,';.,,.".1, ll.l.,,r,nt ruLrenll rheretorr,r dllr,hura.t roh,ch rire.u obn(u ux n rhc tumh..,,. r r,. r,",,i, ,.,,..u'rire60 t1 ,(mile l-t 60,.r,. C,t r, " rt,+ fo,,.sr,,,
;.::,',',','j,,^' 

!ouu b.,.,(rJ',,onJr .un,,,huh,,\

, 
.,, 

l:"iil:;,t: i,t;l:,1,,;,i:;;,, t.:.t:li: il ::1 :l
H:..1:li:,i"1,,,Hi,:_,,1i;. i:::1, 

^ 
:,".,

,'l; ;ll "':l lli*jlitr:;;;rli I l{l;>tr,urc'.* toba<co prl\ru(,, ,n.t 
"*., ., ,-,^,

irl:;;* tri."yi ni;li i:#i;.i
riia irHn.c o, 5morrns Jn,, .,,iili,, ,"i*."I,*njll:lg.ll,l:,^ u,n-,,,;;;-;;ffi::,,I
:;;"j:tTfijt*[TJ#::lt'"',".*:1,';#,t

....,.11:1:".{,.ta.'", "*.r ru vdnh or beru$
r*.h 

n Frr'c,_t hv tr,l", hur: 
".,i nrs"_ n,,t,runs.qtr.nrlr ir.itrtg,c\ I{ri r. t .i"..r,..ir

t:t l;: ;::,1'J :T,i; 
;*..; ;;"" il;,'#H,:;

. .. -l i-",, .eporr rrEm,h,r,Jrd,r in r^(rcdr rnuJ'rnn+rur,,ierrcem r^t,rr.. r|,,r.rupporrctl b\....!,'t,r,'{n oi.,ny a8c.p..," _.J-.. ,.u", .,nru h cancch l( D t{r q, drrln8 lc:it IrEr,rnu
.'.,:1,.:"j:." rhoLfed rhrr rhe ,nr,rcn(e hid\r$nrn.arh,ih.rer*J In",.-n,r*1_p,,,,u"n,,i, r.Jl') rhr prpv.,t.,\c or ,,,,,,.,, r.r..,.,pr.rrrrcrlr,*m Oh.,wruga, i,r;;,,;;;;, ;;;'; ;;
ll lll' l'''"'r''"""g "Ljt'I 

\ u,n!',,u ie'! D re,{,.l_rn,rnh 
,ahunF 

rhe younS(.8r.rrcr.,rrd,h s lhe
l:."i',""1.,,. rh.rr \ rurrrc.. ror,.tr1,, u!..rnr

l,::::l_(. r.ll"'h L.n r r,* n,,,,,,,,,-,,,,ou'u.."(n.wq' lr thc pres<nt ,t{J, r+ourlpJ.h-;
d J,r.,. .,,,, , | ,,,In8 ,r* . ".",,.',, ,,i.' ,l"l]",{,,r.*'ns 6,,rr., u*" cuir.j ;;";;i;;:;"li;,j,
.'),1 

l,,il"d r,,,,,,,,,,,,.,, ",;".;;i, ; :ffill.llli
::tI'..i;:;i.l:i;;'lt;l';:i,^, ;1,:,,,;.,,,



lncli.rn Jorrr^ii or t,Lrrn,r \in \\\\ I rlt \o -i Jnl

The .rlirionshrp beth.ren . ,,rnr !j( 1,,
rohrc.o nnd *re<l&l charicrc!isn(r \.rs e\.!nund
Lile in the previors CyT:i srtrdi{5: .ir(rn n* o,
k,t'i.co in aihar stLnicnts Nns ii:o.nrtri s rrh r
posrt;v( per.eprion oI Jtude.is rr{1.j.1: toL,r..o
use hr others, parenlrl Isr, ot robi..i, drosl or :rl,
fricnds s rokntg or chot!,d8. t!.r Inon.l(dBr oi
hrrnrful.ffet! oi smot,n* (hew,nB rn\l .\tusun,
be virondenra! robi(co smotr

Cure^l rob...o rse h.N rls, r>!\N,.ted !i,lh
hiving pockct monel (Fi6n( l! Sn.,h rr rl ,,,.,
strkl! amonS sricer childr.n lonnJ rh.rt rh.! \yt,c
spenclint over 6 rupees per da) !n Birli lhe
amounr spcnt on tutk! alio iepren.nrs.r lnrse
portion {219") oi rhe 29 rup.ps eanr.\l on i,erd6e
dail! b) lh. (hildren Som. .hiutn !.,,nnrg 16;
ttun 20 rulx6 a dn! spent ns mtr(h i5 rj 6 rutres
da'l) on b,dD (an anounu E 4j .,r rhr,r rrrnn8is
on loba..o) Somc (hild,en e.rrr^E 165 thrn 60
ruFes Ferda,v sf.1rt 8 rupe.spc..jir t,(!inSrhavn
(refi.,senhtrE I \". ,,i rhc', ,n.u,n,., (,irnr,r,ts,
tobac(o producis consnmed incn.sd (onr,rtcnit\
unrrl dailr rncumc lcrels rdn(h.J :Uu 

^,tej. Jtr.,
whj(h ,reI d(,,n(i I'-rh!s. disaJ\antn8d troul
hasno parcnls ln (nrcoI yhoolch,tdr.'n lioir.lFns
need to keep a rar.f ul rvntch o^ lhrr chrtd rc!r whe^
nllorrin8 portet nros€).

Pn.e!lrl tobi((o rJr NJs:'r,ngli tr:jo.iarrrl
wirh lobacco !n anont rhc x..hNt .hrtir.n Su.h
evidcnre, hoNc!rr, rodr(ar.s.t prtntrtrt rur

rhrough lh. nui5 n'.Jrr. ind wrr[ur rDlcrr'Lll rnn
.hild h('nllh.lrni.5. ro nllurN.uhf r rnJ ruture
parchts ahour tlt J.,na(h oi hrr.\lu.u6 rhrttl.en
lo henllh-dantt'nS prJ.r!.er

Thr pres{,nt $ndr (lemonsrrnt&l thrr (tl Th€.c
b no nslri.tion on s)1. of tobn..o tL, mi..rs rn ljihJrj
over lh.ee ,ourths or !tudlnts (7i 2."r hnd no
diifirultv in Fre1,rin8 k'bac.o prdiu.t! korn itors
b.\!us€ ot $ur.tE. (2) AltrDsr all,rsdrnts !.k-
.\t{*d kt crErrelr! itrJ rurl3 rJ\.:lr..nn1t:! rd
diilerent DEdir ( lJbic l) l-1)Ei8ht,;- pe,rent lou16
s1ude^rsarenornmokds I'het n6l robe p(roctdd

lr.nr r,,bi.(,., >mot!

lhr , .'.trnA l.rs 'lh( ( r;.,,rU., ,,,..r ( rr,..,
l.'h,hi..l,'.rh(ll{trohrh,trnxt,i +:t1,.:r,-..r-.r r, r
R.ttrl.rlr(xr .rl Trids nnd Conrm(r.r pr.nl,,. r .!,
Strpflr .I\r Dblhblrion) Air, lLr,rl \.r !.n j,i .i
.,,hirl, fi,,.,r\ut.t\r\!1 lo,.rrw,{,..\\L,r{t1,i,!ii.
A.r rrirr,.,r r!5,1) A,rl.ndm(nr Ii,. r{\r,^.r.
t"lr.'..., tr.)or.rqr. jrl(. ui robn(r,, t,1tr,,.1i. ri.
r"'iri...utrl lrl'tr.rs noMroterr D put\ln I,i!.(_\lh€n, pr,,\'iron! n@J to br rnrft(nr.nr(!l

(tru,(ular ieachnlt on tol\r..\, rn uirur n.!\
(porhli k, !e tnh,ally nil (1.r,t, ho,ie\.r nr.irorrtr
ol lhe JllJ.nts ot lhr .r,rr8r,\ L,r
n*)lln6 i..'ql and frss'v! !.rotrnr ,is, i .],,!:
snpporlid rt'h.c.o.onr.ol tbiln pnbir. rDr,rt,,rr
i2 l'-) h \\rsrom srttin8s,.onrpr.h.n\r!(, \.hd,
.ontrol lml!(t.s n.v. shohlt ru.cc:5 i,r (t.l.r\.IN
rn,r )rri ,.r .molrnB .nd in .i.\,,.,,,, S ,,r,.,i,,,;

rhcr{ rJ ,!lrr.it fi,rt.ntr.t, n,r .,,, h
Coft prehcnsr!e School'tohacco Contnn t,,)tr.\
ronrtn:itrE.r .onrbinnrlon oi rot)a.(. r,(. ntu,l
poli(trs i.d .rn cviden(ebascd ctrrn(u1,,,tr l !(!
h, .uornrlNt\ wid( proS.inrs ro trc\ . \ounr:
f.rfl( Nrth rh. abiljt\ lo resrsr t{essnfu r,)..i.rrl

A(kno\.leJSmenrs:

ih( r(\!.rr.h \i! rrdrn\i t.. lLir,.r!., Lr.
lnill.rrr\L, lrH() (:enru .nnt ir\hir.Ji.r,,r.r,h,.
,!J5 rlrr\Iit!1 tr\ oiirl( atr sniotinr nn! llr,rtIr
!L)C. j\rl.'.r,r ll( \'e\t\ upr.rsrd I rh\ ,,[!!
llnre\.'. ri. rhon- ui rhe nulhors a.{i rnri(1 ,,n rhr
,r\ulc,{ rn, .ru(ir w( \r\h r,, rh.,.t \1. \.,rn,,.,
:\tmn. As!r'ilr Dire.r(rr, Dr Wi(t ! t\.r.i.,1.
arisr,ngur\li(!! {eltos,, 5rnLrjr,(,.rn ()ii:.( u,r
Sotr,tnrt nn.l tl(nlrh, Ccnr(,s io. Dsr.N( (oiri(,|
anJ lt.v(n[(,n_ Alh.li, USA nn.t nl! L lirlr,..
n_,rrrbt, T!bn..o l;fr'lnrt'ilnr,, tl}lo, ({ic\.r r\r,
s (\h ru lhrii\ the Cor(rnnr.,rr ot Sihir i!rri,.L1 ,rnd
vD,!r, ! oi [.iu.Jrtr]tr. (;o!!mNtnl,, Ir,h.,. rijr.tr-:,
tt, thc'r Fe'nr!,run rn rornrnrrtrdlr\c lt,tp. rh(
8,1,.'r Un'r . r \.,h,nii tL.{ ,.1 ,.. (, .r,, ,t,r.r,d.

i,\>_



Tobftlo !i,rnu6 srnrl(,lt\ ii trihrr(tnlj,r)

lor prt'rrdin6 rn,\,hriorun rh.r,i (i(,itnr.t l,!rjmturhatidr WrnreEritdut to jtuJ{s.rort a iq,
P.aoni!'l \.ho hc,pcd onth.."irsli.alh ,"-,r,,, rrt ]r.ixr;S t,inJbo.t ,r, Coptr t ( - rL rrr.r t,".cy.r.h ,,.".,.,"** .,"i.i,i";;;,,, .;".;, ,; ,,,,
Relerences ;:I:il,lL::1,lHlliln85{,.e:c",hsds
,,, 

L:ll.l.,,lI"::-!,oii. rird,,(,rrj k,/r,. r-) \,,:hr Di\. G$prr t{_.,,RinLrJ, rr. Tdr.ii,..r-rohorh{ Hcilrhy tiL Worl.l Hutrr,li.p,rr rr_* rnntt a.ea of Bih.l.. ln.til rtrtn. l, ,,,2{rrl Crn.r., world Heitrrro,s,,,,..,,^ i.,: ( o'nduni't Medi.,nc. 2;".,;,;,,",-,r,
) I'it(l D R- Shdlh6 and (h,rdr.,r tnd,,n r-1) srrr,,r l)N Grprr tt. p&1ft.L!r r. J.n!! | !,oumar ut lertiikics. t999,6qo, dt;{.ti t!.,.ttr a a',*".." 

",.^"__,,,.*-,3) Ihe Ciobit you.h Tobr(.u j. -. p(\ ,'tt ,n arhar, tndrn,Tubnc.o (onrr!,|.",,"n-,,,,"c...i,,*,.;1.."l:il: ru,r,!,J

:.1:n,,:l:.':..::,,,.1 .-..r",,,..,, r,i r{r :x$aDN.r.uplir(. robr((! u* r,,.\ ri,n(!Lonr.or :d]:. I I 2;2.2(., C.nsh,:r tn.r,., t(Lji .nroits \(Bs p,int lue,lD prr:,;kr ,, l.rtr.,
'l) Tht' clob.l yourrl roba.cu :o,r f\ 

li 'h Int. !1HoSEAR()prbtt(ir,r,rr
(ollibu.rh\r crcup c*,i* o,,"..,,.".,; li) sinhi Dr-. GlFai rc. Tobr(.o irr.,.c.., nlllvml,ls,\le loba-o ule by cs.i- r,".:r, .i. .*. ;" ,,,t. .i.ai..,r ,r.o*i.'"i ,,*" *",,lrm llk'(:lubil Youth tobr*".,,,,". ,....,,,,. \rr.t i tr.r,r r.r)t H tzr,: -'
ot 5.hoot HetuL 2m3,7](6t2o7 2lji) sixhrD\ cuptir,..r,.{nertrr's ,.r,r,. " i11.,,..,,1;_"]ill.},,,,,f#*lli,],Xl,ll,
us ado$ ]lu.rons in rhe(,i,(hr \o.lh (.,_hrr (rli(t. ti,hnr L elln!,2U)l o tI.1]5rilE nilnd,J lndrrn, cafter 2u,] Anr{o(z}:ll-i, 

__ '_* -t' l' l:i coprJ lc Mourit.in.. In rn.r,r 
^ 

nc\
6) sinl*D\Gupi.:n p,\r,rrnr\!s,ra\.,tur. ;,J*i."-,.lii;1:.}1,!';r,..,nr,,r"".,r,..,i

^, smolrn8.in!i .tnnln8 ln,ons >rn,r.nt
,'orh{J'r,r,r I'(r,.r 

",,,;'.ri;il; ,;,;', "' '' :'l'l:'l \ Rrv( 5smorrr.{- Iobsc(uh,..,rrh
rer!; 16 trii.,e -rir l:lr;:;::,,Jj,-,,"".",A,r. klsp,orus\

7) S,,,hJ DN LufrJ I,C. t,rJ,,et.r Its L,q,"u^." p,,j..,",";;;;;,,;,." #:'l 
r'' (tn..r h' Diert con,.or. us. Eir€( riren,\-

rror.*cn; n,,nd,i ,".",;;;;,::;"""' ;"1;l '.'l.l'!' }ir .Pr%,atu .' J c,'n,pondn, .,,
2{r0l teb, t.:di7t.}i). rrl.l -. rJrr\rd. tubJ(ioControt tnr,,itrrc -

,,, h,,p//hKs +Gustr,(i.nr,.r.,,!d,\ \r.r,r,:l;flI,]ffi.ffi,j'i,iljilil!,1ry*,:2rft , 
zrir t<"r.r tr, r,r.ri." -,r,,rr,_ r'| ***-* ,.,o) hnr //hhN.,nJ,rn( mtrruJ,rr \u,n, xrn., ltu\,!1.n.( ot smotinS ln *,,r, ,n ,u"",.",,robarcohtmJirRl.tiAprii:oor-Uo.,..r ;,,,',.,,,,' ,, lernntronnr r(ri,.r rr,l_

t,i lnrt,nrar.un r Inrn. r. f.,, p,{..,:.,:,,,,, , 
\ orrltul l99i"r 26r})6?

(rt5).'nJoR( 
^,".." ^",,.,i,;;;l;,',;..., 

r"'":\.',., ,rFi .\ tr.,r,,ni\.,:
su^'cv(i\tH:.:, t\,9&y, tn.lt.! \rLn.t.,, tr!\ 

-'iuu'{ Ir {lon l(uB,rnh A,n I t.ub!r,",i st s-t c\. , .\i,,.,".,1

'"33



lndirnJourEi oIPublicHeatth Vot XXrxVl No.t - -"nt,2(xll

Tabl€ 1: Ever nnd curreni roba.co use by r.r, 8..ide an.t sehinEs, tndi.r-aih,r CyTS, lUoo

Eve, klhn.to
Any lobcco As, rmokd

(e, hodnct t)rulucr

rodt
Nlrle

7l_d (r5.6)
76.5 (:t 5J

57.? (1t I li
72 6 (t 5.6)

70. I (! ll) 6)
69dl:tr3)
678 (1 6.t)
7a.8 G 7 .6)

5a9 (96.e)

61..1 (ti 8)

5i 2 (il13,

58.2(!ll-l)
557 t!9 ?\

56.0 (:66)
67.6 \! t0.2)

l9l l!3.2)
2).ol=2.ii
7 i(13.r1
2r rr(rl.l)

l7q!.r ?,
22 !{r.r 6)

:5.61!7.5,

.19:l: I I 5,
55 3 r! 90)

52 t(:7 0)

2 r ('2.8)
751r32)

bil!271
l2.l(r 5 0)

!r.i,.il

Figures in parenrhessr Llenot€ 95?o mnIid.nfu rrle^!j

T.ble Z Associ:ted factors with curent robac(o use, India-Bih.r cyTS, 2OO2

Ncv.r rG.r oI robr.co
(%) (9.)

Users paEnl or peere

Us{'. {iEnds (shokc)
Us(r frEnds ((he\,)
KnowIedSe on harnrful .fle(is
SmolniE is hirmful
Chew,DE 

's 
harmiul

{66.9) ETS is h dllul

27.2lr 5 vt
{.6 (} 2 2)
3 6l! 2.2)

72.0 (i il r)
720G14)
61.2 (! 69)

:r7(:129)
26 r- t1 2)
lr r, (r 11 9)

17 7 (1 t3.t)

i7 2trj5 2)

.10.1 { i7 .l)
29 3 (r7 0)

l7 r (!7 l)

ll ii: l2)
l3 7l: I 5)

6.1.2 (r 5 l)

51 2 (.6.rJ

26-2 (,6 tr

29 r (:5 i)
l7t{:!rj

Erpos.d to sooke lrom othe6 in rhe p.sr 7 dnys
rn lh.i. hame 2l .t {r.l r')
ollsi.le lhei. hunr( .tl t' li6{i

who smote are 5u((essiul/lnrelligen/Micho/!ophist,(ilt(i
lVen

8irl.

ll e (:3.2)

r9.0 (,.1?)
t7 2 lil 2)

Think boys,/girls whosmol. or.h.w h!v. ntore fri(n.lr
bots ?0 0 (r5 r)
gnls t?-2 \.39j
Think smokinS makes lhe boys/Birls look morc a hdi!.

I

l-,8u,.s ,n pr&.nlh*s de^Dr. t5'n.onIid.n.c u,l.r 1.,i



T,)bn.co nscap\p! nlttenrt rn Lhirrl,rL.r.r.

Table3:Medi, ind AdvertisinS - Cigarete rnd Cxrtri, p,^ ^._..,-,, _-l-.....__-
L-.rsnp _=_ - : rnd Cutk! / pnn m.sala tndia,Bihrr cyTS, 20OUc'.le8o.y *..t"rofrar..ffi

r?rnr n!<J,.) NrN,pap(D, vJ-.,,,,.- rar,r g.rrh.r,,r,s.lll-!-.!ry__._e!-_,{e1]Illrq-!,"*- ; t;*:;.,. Jt,@ahs_ t!{-_jig!e ,,nF.Lrgieil? .,.r,..ri., yr/.rr26J tri.trt ,;r,,illl^. ^ . ---: :._-::::-
Gurr, / e.r6l.i.]) ?8(1zr) rr,r-^, ::l:i:':r,'36) 

clrracr'| rr,1i8) q:teilr,r)Gutt, / 9,ror11r, lN{i?r, 910(4(.1 
-r_rri, rrllru) 9t9ir'r,.)

Hxu.u" in on.,,,,r,...... ,.-:;;- -:- - !E1-I3!]. rr{1?6) e.t5(i1.1) 3s(:IairrHnres m pJk,nthr -,, .i., -". ,.,,,,. ..,,f,1.*... ,,*r*L , *f *u_,^.u,,

Fiturc l:Cur€nr roba.co use accordint ro the,mounl of pocket money r(eived.

t0
I
6

60

.rc

2A

CANYIOE

_{urrenl any tob user

rot c!(eni use!Conlrece,ve B s I0-25 8s 5t 75 > Rs ,00
< 8s l0

poclet mone/

Rs 2 6.50 Fls 76-tO0
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SCHOOL POLICY AND TOI]ACCO USE BY STUDENTS IN
IJIHAR, INDIA

Dhirelcira N Si'rhii, I,rak.rsh C Cupra2,.Charlcs W. tlrrr!lr3, Srmirr -{snr.r f
'School,A Preve.l,te Onrdogy p3rr3 r.d|a_ /rieans - Serhsar€ rrs:r,rie .j ,,ub,,. acath, f.a\ j,; ,...,rollc.e c^ S..ri.ng erd Heatrh. Cenke roi O6eese Ccnr.i a.c ,,e..nr,cn. nda6l; USa

, Srrnrnraly t

The ,ssmirlio b.rNted srhoot k bi..d poti.ies .1[(t tobrc.o us( prevaten.c arnonq 5tu.1.,,t!
rvere errtnjne,i. .\ r,Lo srnEe (tusr€r snDrple dcsitn wirh prob;bititv proponion.l ro rh.
enrolrnent in trad.s Yllt-X was used. Comparison wrs made bdrnee sctroots _irrr a rot,.rcq,policy (Fedeol s.hools) and s(hools wirh.,ur a potiry (State schoots). Slrntified probrbititv
sinrples of 50 school! ci(h werp sctccted. SUDAAN..rnd rhe C-sit,hpte pro.(dure in [pi-t ni:)
B.is u_sed for strttsric.il inrtysis. Stud€nrs froor Stite s.hools {tvithout rotr.cco poticvt .tpon<,A
significanily hjShcr cv€r and turrent nny robrc.o !sc,. rrerrsnrokeless.obr.J us. !nd (urecr
smokinS (unpaftd to federat schoots (\,ilh tob]c.o poti(y) both in ,ural and urr)nn ir.,\
Classloonr tei.hint on rhe hannr!l (r{c.rs (, tobrc(o h.ns sigoiii.anrty higher fl7_24 linres} io
Federnl r.hoolr rh, Srnr. schools both in ,urat .rnd u.br; rreas. I,.r.rir"t roUn.., usc ,,.,
similarforsrudcnr!,.rede.Jr nnJ s|,re schuols. srud(nlsa[eodingsr.rcschoors*eren]ore
likely lh.n stu.lent! ) cndinB Fcderat sclluols to hnvc Irien.ls whrisnrote or th,rr rot,.rcco
Thcsc Ii dint5 !rur,.t!st lhrl th. wid.r introdu.lion of.olnprehrnsivc s.hool potrfirs Drr,,
help lo reduce ndules(enl tob.).(o use.

Kc),r{ords: S.hool folr(\, idoler.cnrs, tobi..o usr, snrot;n& fedcrnl schoots, strt. schools.

lntroduction

Bihar (Bihn. ind.lh.1rlh.1r1k prerL,nlly) is one
ol lilc lartest sl.it('i ,', (,r\tcrn l d,r 0ihnr i]
8.oBraphicalty lDC.rL'ri rt Irriruli(:5 l! N ilrd
longrturJe 85.3o E,.oLrl|n3 a t,cpUl.rtiun ol
S2,576.796 (13,15i,96J nr('r, ly.7:t,ii32 rr,(,nrl,,rl rr.r
.tc.n(i.rl trorrth rnre iS.1 " Dorlril (p(r \. tm )
\!;rs SS0 rvilh :1 j.\ r rl(),,i v2l rvo'nlrr pcr tU$
oreh nlrd the lil!'.nc! ri,c r!i! 1? !e- (0(,3% ml,rr.
.il6L)'1, \'omcr)1

Thc Cloh.,l Yorrh lui,.r..o Sr,rvet ((;yTSi is.1
s.hool'Lr.rs.'d tobn.co rt)!.ilr( iurvey r!hr.h fcirus!,s
otl ir,lohsc.nls a8.t l3-15vc:]rs i | ;rs\ess{,s s tudcnls'
.llitrrdcs, knowledEr arrti trehavrors rtlatt'd to
lot'.r(co use and erposurs n, rtlvirorrnrent.l Iob.c.o
snro[e {ETS), as \icll .1s'-\onth e\porrrre to
prerention" curriculunr in ::h.rol r'

In Bihnr, thL,ru are tNo tvpr's oi xhool:i - thos.
go'erned b1' lhe Slatc 8o!.rnnrenl (.alled St.te

>(irool.. rI rhri p.rp(r) inJ rhi\,. Ir,,\r,n,rr r;1 ,t,.
l(Li(ril Eorer!: rc t ((rllcJ f(J(r.,1 s.jr(,,,1, r.. rt,,.
t,rpr,rl lr Drlr.rr. rh( ltr"nb(, L!, Sl.rtr >.nu,,t.., . :..... r.
h;Hhrr thirn th( rur:rt,tr oi Frierrl schuols t,t!t rij.
Fcdtlrl x-hools nr(, ah,)ui rtr.cr rrlre\ h.Brir rhrr,
SrJr(r.rr(r',1! Stdh,xhoohh.r\r n.r rct,,t.1tror.,l1,, :

i|,t'''C(ol'!,oo\{hoo|nl.,n1::l\l.|Iln,l
or lor r.hc$i p(rJonnelr $,tr!r..,5. lii(.)l _.t,,r,t-
h.rte.p(ir::i arles .rnJ rerr., ,ir,r,. nruh,hrl, g rt.,
uir u, rtii'.r!(o n"d tuh.ll.. u rrrurt,(t\ !rrth,rt I.,,
rch,rri i':,'rnr>cr h\' 5tUJ,:rt: :Lhuoi t'ersunnrr
t,.'r.'rt:. rrtLl r,s'torJ, Frd,lrt s.hootL hnrr t1((11
rrjl.n. r(J ro L,,,r ll,(,5.'lc ot (ou.<ra, |,u\,,r! t) \ jrr,r,
:r (irstr,,.'r or l(.)0 nrctrrs. I,u( tlr.rt i: n(,t !.,(.,..,.t
enlu.."J 5
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T,rble l:-Sample size and response rates - State and Fcderal Schools in Bihar, India -Global Youlh Tobacco Survey, 2000-2001
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Heans selh$ria Insuure ot publr hea,th Na!, Muhba

Sumnrnry
lnloh.tion al,oor pr.vrten(e ot toDr.(v L,.
rndie. enon6 to umprJ;i;;i,;;:..ili ^: 

rss'rsrd 
'mong Yhour 

'(hirdren 'n Lur.
p:ni<rpareu in rrre survey {.5;;;;;;;;,"fi.'""C'n" rrre w" i}8\ ind. ove, e4a srud.nh
ot wh;;h o<, a0e. Ep;d;;;;;;#ll';i 8"''r' Ev'r toh'((o usc wa ePorr.d bv r3.s'"
r.,yp-a,.,r -* ,"pl.,.a;;;:,;: ;;,;:;;,1"'T :' .ae o, e,rie, rhe r"nenr robac<o usr
.nd'morinE G.0e.,. !mou;"'",';;o j;;::',I"" dilrer"(' in,okers' rob'(@ us.(26%,
<onr.in,.s roorhna\ie or ffi;;;;;;i;^"'nr) in.the rom or rPPrvrns mishri. rob,(.o
u*6 r.porr.d tnu*ted6..uor, *. n.,-,,, ,'9 "'Dont 

bovs sA 
''5Yo 'nd trrls 2.2'-. Non

rob.((o usc6. 
".",.bol;;;;,;;;l:u,(lle.r.or 

robe<o rwo ru rh,e r,m6 ho.. rh.n
d.ntc. o( robr(o use r.u.*. ,,.^ ,L, l,'"ill'rcrt hrvinB b€en trus'ht 

'n 
r'h@l.bouI th.

in p,tri. pr...' "qJr,.i.;":;::i.'ili,:;:: 
*" 

lsno^'ureB{6i""' r'vour.d b,.smo!,nx
.vrrh sruoe^r". <,,rcnr io",;:;;; - . . I.J, (nrr r d crorc r.,r d\ ",, p,^,,,,"r1 

"*", ,,,.1i

lnlrodu.tion:

. Grrrn rhc (x,.pnr tatlern ot toba(.c r.5!
tlobnUy, il 13(5rrmateJ thJr ?5U hr lon chrtdr(,r rn(t,.lulcscents who.'r. rrr\r rudJ).. s.unt dr(premrturclr b.cJU{, ur ruh.,..u n,u.r ur rh( ,(lcv(luFrnS cuu^r,rc., L, InJiJ rub.,..., u.r ,:srimat(\l to (ruse 8o(r.Uru,icJlhr d^nr.,, \ : th!pe\enhm or robi<\o u*,n ,ounB peor.te.;o,* ,,,

l.i.b._rhe smghBrcrh\r,,f 1-,,,..i, r," p*.i,'.,,,.,;
nun..o'tunun'cabt. d,*rx ,,, drt h orlJ rxl.,\

. In this er! ot Etobrt,r.t,a.. t.ourl, itrdr.rot.*mls..e.rdopl,ng l\.harruM p.Ihyn{ th,r
Jrt' (t'nrFar.btl, trum (uL,,r\ ro.uunr,! IuoJ.LU
ct,mpanie!.rre ratn8 JJvuug. oi rhr. :rru,r,ur
lrr,y .rc:dvcrtrs'n8 tubJa.r prlktu(t\ u\rnr nrs5
mclla ta(hnjqoE Lrrteto8 rhrruLrhur thc;u,t,jlo(ountehd rhe erl<l ur rhr5 rrrdle,ar rn l,r.jr,, .,.h rhe r(5t oI rh(ttcvek'Prr,g 

" 
o,r,r rh.,i,..,,,,,g"^r

nFd ror goo<1. 5oen(,r,(rI, ,ou,,d ddt., .,r\,(.rh,tJ\(o u* l,Jthrn, rh. \. rr.d at uh (ru ^.uu,,,r.DJ w,l},in<uu r) (umf.,,,,un. r}D) \ u,,t.i r.!.,,.,,,
rhe tullilment o, the.tu.rl 

"bRrtit( ot u.,;tniht

Ir(v(nrtr ( sr,,,r.Btra r.rErLnt "rhr,jtohrr r.,.,rhrvn e lJk,n8 into cunbidr ra rron taatfe<ulrr rrs

^ 
Thc Tob.(.o tr(r rrnlxrivr otrhe Wortd, teJrth(,,Xanr$rrun ,n rultahordtrun Lvrtn rhr O{tr.( oI:mokm8 in,t H.rlth. (.nr,,A tor D,yd* ( , rol

r. sA h.r. r^Ll,ar,r\en lh. (itobi, \uuln toadt(n>.,r\$ r(-t 15, llhnr\rv rqN5,n,.ro 1.,".,,Jrd:(houl 8orn8 stud(nr5 xsrnt 5rrnda.d,/eJrn.rnodutuE\ The,urr(\
\t,rjnnn.'rru.,',J aD of,x,nnt bani ut.tu(suu,FrrkubFrr\,\ut rlus5wrc\ aE ro r,udu;exrnnd
oon,tor rhe Frc\atene,,t robain, u*,nrlxrirnr,-'x,'.er'( \moL^8 inJ oth(r tobJ.co u.r.. -JIh,rrsk J :r J(nr\ Jllrtudes. Lnostc,lA( nn.lDrn.'t,o',,r ii.t,r<i ro loba((o tr*,rnd si{r(h,mfJ(r r \ruJrnE (+rr,uo. anr., rn.,runrnrnrarr,]tr,lr,'nul'. tLtS1. .r1 613,,,,..\rurur. ruJJ, rb,nArn.j f,umur,u, or roUa..o pr,rrrr r.. anu

.,\\ r\\ and rtnJt.r\rJnd .!rr(r,r(urr( 
'rlurn 

nb,,r,l tob...t, r r

L.ir (' ..,-,,r ,,t t.,i. ii..,.!
,]""'8,'::.1:,' .l,,l.rren dser ru rh rcd.s In \-a.nn,,lt,l l.i l" I,ul\ i,,.t -., j,,t. ",.t r.1,,..,,

t.'. : -.:;.. I

1rl

ft-a.,..,-',-s- 2-S



GYTS i^ Goa rrn, (on.lu.red ro obri,nrJ
representarive d!ra 1or rhe stiarr.

rU-ateri.ts t trl"rloa.,
Thc studv w.s..!ricd our durin8 Jinu r

lvar.h 2Om ln uoa r. n,lh. ('sr oltnii,r. tJ ro i\
ue.r old sludent\ Lur'(,puftlhl to trnJ$ \'l tl l,! \
A llsl of all lh(Els hr\'n6 ltrrdes Vlll k, \ ..,,
prepared hirhsrrolnu^r nr tcls lo. bo),sinJ S,, l\
in e..h schooi A l\ro-st.,BC .lnstrr iitrrpl'd!>,an
rva3 used lo prodnce a representatiye $mplc or
students. Al the6Nt 3lmplinBsta8e,a iired n!nlter
oi schools (5O) werc ;cL,crtd with a probntrl,t\
p.oPo.lional io enolmer\t sizc. Al lhr 

'e.ondsdrplinS stage, .lar{s wererelecled by syskm!li.
earal p.obabilh sarnpling (s.ith a rindom shri),
dependrnA upon th( er,n,.rl.\i numb<, ur.i.,:n- 

'
8rad6 VIU to X '. th(s(.lecred school Allnudcnts
in the selected (lrrses i(especlive Di .ge wer(
eligible to particip.k'

For India, lhe (ofu quslionn&re ot tlr (; t'15
ndsr,itablv erpanJcd to n(lud. toba..o u{, rIh.
fomof .idl smoling and smokel€ss loba.co rlsc. All
guesiions.equrred tnsNr.inS (,.e therr \{rt o

strpp,nts ur brancl,r,'d frr n) n(qurstM,Jtre
s,as self'.dmin'sttred w,th ro ,denriL(it,oo
information (olle.lcd (ntrhe of studant. (lnsj o.
s(hool), maintarNn* conrplett tr nonr nl, r).
Responses r"err L-curlld Jn optr..,llt rciJrbk

Tobac(o ure w.scl.rsilied asevrr ust{thr r*
oflobaccoeven oace) and (u(rnt u{, (w,or k,bicco
wilhin 30 davs prc(r'di.t rhe :,u.!e!) il lnd,.r
lobac(o is u*d iu srnok,nE ns w.ll rj 5moke['is
u-. ln Goa krba.co,s smoked nt.'nlv in rhe iorm
o, c,tarcllt{ ur i.ih rrub.,..o,.rlcd ,n J r..nJ.. l,..ril

Snrokeless tobJ.(o ureco(ld inclu.le. l(h /,,r rl,
frltn (an indusl!rrliy oranuiacrurcd tob.lcco
producr, .onl.inrnE i.t-<n n l, loba.co inJ olher
ingr€dienls), !d, (krbrc.o lea{ .nd lim. 

'nrtls,e),,,Mri (used as J(ntifrifu), srult tobrc.o roothpr:tt
and l,tl dartd Ll l led rNrh porvLtc4 }lo:r o,
the h.biis are rl{co'nmon in orlrr parrsoi lndii
.nd have been d.'..bi{i clie*het't

Many ol th€* I,rotlu.ts (rttllqtal,Srttlt, tt1o.

Heilrh \,,1 \\\xvllt -\(,1 ,ulr :. :.. 'l

1., -

,r,,r cr.I are.huwed whtruis s!nr. (,b,,n. toLr,r(.
r(Nlh pisrc, .(rl l@lh powdt. .t( ) .rn .pplnaj x'
thc ural (aritv. CheeinB and :pptl rn8 B..rr
,J^Ln6udhGl rr the tlro rl,il(T.nt h..,\'< !i hh,.

l)nt. nnrlvsis wnr F{li)nn?d rsnrB S!'DA.\\
.u\l lheC-!mpl. prddur. ii tp, Itrip rnli.x rir'
ttub.rbilni6 o, rel6-ln,r r{h(Drs Ini (rr!5cs) :r'i..
.,{usnl .rs slllis.rdltritd,e t rur do ,r:ptr,n .'t
rhr s.hu.l..bst nnli rru(irnr" ['\:l \urr1\ rL\,
t{rcL,nl contiden(-c inienals lrere (nl(ulalcd ni{t
ui{ lo tai lor siSni6c.ne or d,lierentu

Iheltalc ol C(x lieson ihc \61((Drl ol hlJ,.!
i(kqi behveen lhe stales r'l lllah.rrashrrtr nnri
Knrn.rlak.. Allcl benrg.r l\xruE eJt.olon\ r.l
a,rcrnlh!nJ..{ ycirsir b6.r'ne.r p.nofrlN h 'ir,Lnnnr u, l.iol (;oJ lu>., fofnl.,ttrn (.(nnb l,-(,r,
or l,'t.l3,ee$ t685,t, I ; rur, 6sti,lt I h utr\rn) .i( ..

dc(adalB(Nth rilroi Ir 9% Drnsitt (Fr5q kh ,
s Ji -rol !$th. *\ r.r I i(' oi er,r) uomctr tk. ltuOnn.',
n,'!r .i Lk rai\ rrr. or s2 t .

REsults
.\ nlong 51.! i,mpldl nhu)ls. on" ,i.hNI reiu *\!

lor .onJ dnrB CYTS despilt Dtrn\'.ous q!e.r,
R6pon* rrre of stldenrs a otrt {9 shools w.:
9.11"- rh. non respoos. ttin,a liue (, it,qi,.r ,n,
rht Jry oI rh! survev. A iornl oi l25t uJents
t., i.rtde.j,;D-', $rrc t{)y' rrr.t1".. E',r-

[ver robn(lo u* hs rcpo(.,1 by l].5'r(bu!.
ll v1.. 

'i[l- 
lueaJ,Trblc lrsltl,{Lrii, x'!,'tboi,

39 5'r1,. anlJ {9.19e) reporlinB xritLrtron rt l(J }.ar:
oi ntse o. (ndtrr ((,Jrlls nol !ho\n xr lh. r.rblc)
Cu(cnt u* ul rob!..o{nn) pru.ru.t) ha" (epurrc(l
by r 5eq (bovs 5 5ro, girls 3.2e,.) C! (cn I :n!Dk.l(j:
toUN(o urr wr: rcpo(l.d by ? ti\ (bo\r 3ltvr,, 8,rt\
I l l,, Currcn r snrokin8 \Las repo.t.d b) 3.d'il, (bo\:
I5"i. Birlr 2 2"i,, Tablel) SN,ktnS ,n(lulrd
('Bircrte, b'dr nr\d other trnsF.(.tied ,ornrr
SDukujd. tnbi((o use nr rhc ronr o, (hrNirB s.s
e,Po,(\i bt r li! iod.\ipl\lr8 hr,ou , An'uq
.h(srr. {rlt,. i tl {1"1 ui.\.'. rle 'n.\r puf i.'r
Iollosed by b.rd quid (1t.o"o, nnd r(,ba(co aton(
(ll Ue,,, l\nr.x'B.rppl'c's-'1. ;'.. rfplxal,,,in,:
27 31 robr(.o toothpnsr.. 2i dY,. reJ



Tob.,.(o u{..rmdra x-h,pt!u.!!*, o, (;N, t.di.i

Tob.co u6ers !s w€ll ,s non_n{rs ,c!e.led
€qually positilen rhrd. rrs.ird: robr.rr, n* nrh
as boys oLEnL rvho ujed roba(o lootj more
aalra.lieo, boys or tnb EID !*.robn..o hnvr mo,r
kiends, me. or wom6 s,ho smotr is sacc(srrsl
(Trbl..?) Thcy also ntr lh rohiL\,, h.rpr.J FUtn.lo lccl norf (omforrrbtc ir firr,e. Hos.r(,
cuB.nt tobaio us.B t3ti.t -r retith.r r.,bi(co hetFaj
in el'evh8 t@rhnch( or ,n mum,ns moron rwrc.
morc o{lm lhn non tohr((o Uy.r. (192"-) O\!,
rh.eefrfthornoo rob.cco usaB (7{ \";) hrj.urrenr
tobi..o uers (60.4%) h?o.t.d lhat smolint hetps
in losint weight. Toba((o s,notinq t6?.;e" v\
29 l%), smokel.ss u* (62 lao rs Z.:.r*"t ana
mviroMata] lobrco snrold (59 2". v: .t I 3.O $ Js
cportcd hamlul oo!. olen by non.u*rs ttlrn
tobaeo u*is (Tablc 21.

C{rrenr hotetess tobn(.o un, rl hurr n_.,.
,epo.red bI 6t.7%, more otrrn br r.nt\ $7 e,r-
rs.5{5 67"). Tr'@ wns s'8nirrinr inrhEie dI rub.i(o
us. bv paEnls and (tose,npnd\un cui,enr k,bd((u
u* ot studentg (T.bte I I urchatrnS tubr.,o
produ(ls in a storr s.', 

'cpor 
h,it br 5;:y", Jn(t

arclMd lhR-filrh (59 l e-t h?rc n.,r retrr*d rf,(.r,*
olrg.' (t€sulrs nol shuB.n,n U. r.rhte) frnu*rn, r,,
FTS rt home sas (i8nrfkJnrtt .,jo{,di<.t r,th
stude.ts' .urrcnr lobr.(u {r. ( l] b",. , \ I,r t" ,lnkr6tlntly ore.6Or ot borh non usa6 rs rrefl i5
tunent lotr( co u*rr,ivuur.J DannnrB rI.t r.,.,
publ< plac6 ('Inbl( 2).

Classroom tcarhm8 durint tM pnsr y(.1r u,
various aspfrE oi tobr\,o u!(. Ltr dd,i*(,, oi
$noking md (h.wrn8 tobJ(u,,.i!tu \ h\ ptlpru
ol lhe[ a8.sot .r(n6\ sa rmcrr.r or,ri.,r.rr,5
and .icwrnS lobac(u wJ, ,epurr.d h\ rb-. r,, 5r. -
of students k6u1t5 Dr 5hown n, rhc r.bl.) Around
onefifth to one th[<i 

'rported wit(h,n( d lur ot
ogJerle,,nd Ault., . vc,rrsm.^t. o. T\. .,,r.tuu,
medE, ncwsp.p.r/mJ6izn,e5 ind u,,,,nB )G.,Jt

DisGssion

The da ta . yailnbl. o. lobac.o u5e b! t.ourh an.i
r.lrred problem, ir )r,rtr. e.crpr - te":,i.,.rup.<
omrri.s T1le (;YT5 ha\ !,,r,Jrsl .,) ., ,r,arns ur
PIovd,nt ba*l,ne ddrr on )oqrh dnJ roDa.LU ,o,

I h', \rud! denro.srr.rri thnt ther. wis inr ,r". 
't .r'h.tr',,t rn klh&.o,,.{ .,,,r{r. | 1.., i:

re.. onl {h(rnrSoin8 st{xrents o (n)a as rcpo't(.(1
no'h!r f.,.rr r! Tobi..o was *J b{nh in smotrt(s,
,u 

',,.'n,i r,{ nnokinB r^ (-u,lrt(,,,.,ltothL, pr, r.
nr l'"1'.. ' rJ A ,rud} efuncd r^,n, ( {r ,n t.rs6 !
.'trInr! l0.lri v. old s.h(bt Eo,nx .hrl,lr.[,lhr
drp.nll n)ba(o ure pEvalm.e as I I Ze, wirh 0 3-..
:inrolierJ t lr.urrent r.udt rlle ovLrrU robx.o uy,
* ni i.i ! ryrrh I05osmot 6 fh( brActpoputinN
olutr \rudy hrs tllc studenrs h rhe rgRl Srcup tl
l5 r r. nul thf i8e reporrAl b}:tuLie ts,Jn8e f.or,,
Il \' l7 vr fhe cur.mt study sho\.s d(rease,J I,h. ,,rcAlt roba(.o prevrtcn(( bur rh(r( ,,
(onsrlerabll increased in rmokin6 prevatenft Thrr\." rue,u' tjurh boys (U.t-& v\. I s-"r.nJ 6rrl\ {u 2.

'\ -' ' -, tirtr(r rtudr Ir Uo.r .troh5. n(rll.
.rl!.rrn)n 

'lrpirted ! n(tsnrif. ntirude ro iobi(o
ihonF (h,ldn.n,In ou. srud\. o\cr i0% epurr(!hJlrf oe+n l.uEht in ,.h@tabDur thr,lanE(G ot
rul..'((u ux. Al5o rh{ (;r prohrb(Dn or Smolu,E
Itrr st,itlin8 Bi t997 (Bi No ?: o( 1997i w.,s
t ..dJ "trJ u'rcrrd n lyrS The A(r p,otrdi h,
nroh,b,,urE jmokhS ind spillinS n pla(esot ptrbtr
s(rl rr irx rnJ rn publ,( *rvl(( vrh(16,n th.
,r.,( .,i C.i Thrl-.uultt b. ,Dr. . rlt ,(.,,.r, ,.

Figure r:hposure to rob.cco advertisemenl
in differ.nr media in coa.

^1



lndi.n j@rnal of h,btr( Healrtr

ovcrallder.i*d in robaco use.

In lnd'a 
'r rs Sener.th rhou8hr rhrr jmur,nS

hy Sirls is ro<1al, unaceprable and :herrtor( thcy
do not smote very mu(h but ,n rhrs,udt, girt;
rePorted a simil.r slhotin8 prevale^.e as bo),s
Simihr rBulis have been reported f.om otherparts
of InJ ia.a, Ayreported in .arli.r st ud ,.s stnokelesr
loba..o us€ wrs dominat.d b! dent,rrr( (mainty
,tis/rr, in.u.rent study ar s.ell Us. ol smotetesl
lobacco as detrtiirice has been .eporrcd irom other

Elen l}lorgh toba(co u* b!. 5m.r (h,U,cn ,<

lhouBht lo b€ not culiurally a€cpptable in Indi.n
socielv, orentsludy t?o.ted inir ia rion of roba..o
use !t .8c l0 years or b€fore by ove. ohe third oi
boys rnd onehalfofgirls an Coi. A 5rudv i.oor Co.
in 1986-87 repo.ied nenrly one-third ol bovs and
one-half of gi.ls had began to u* bt'ac.o beJore
lhe a8e oI5.tThese resulls Jle.lonS rht $me lines
.s lhose foEd in . small shrdr in lhk rurat rrers
in CL,,aral, Tnmiln.du and Karutat!. s.hek u,!c
thnd to one harofchildren @de! the a8eof I0 yt.rs
erFrimented {.ith smoking or snulellss roba..o
in some rorn 'r This ie of.on(em, si^..'the lounA.r
the .&e at which children starr usrnS loba.c.r, rhe
more likely are they ro bc(ooe adJictql rnd ru,fcr
i.om health co^r€quences Corseq ucnr lr, sr.a tea'e,
to red u(? i^,riation of tob.L\L! r& 

^('d 
to b. ta.Ecleii

more lowatds liount.r aBe Sroups

A r<enl reporl dcmon{r
oral c.ncer i^cidenc. in Indiarl This ,r suppnflLJ
bv an incr!'.rn8 pi('vilen.e oi orrl submucous
fibrorir esp<ialiy in younter individurls,.au*d
by indusrriall) manufa.tured srnokrl"ss roba.co

nr.ducls tsit tllc n\i,onrt ol roba(o ,l\\reh u,
the p.esent sludy reporred chr,v,^B S!'i,,
<onfirhanB lhe cou'tlr!w'de rrenrl ol 

'.c.crsrnB
8ull, u*. Cxrtn 6oneoi themosl h,ghly.drdtiscJ
p.oduct! in almost !ll medra and rr r! norcworlhl
th.t robac.o u*rs reporred *cin8 nror. roba..o
ad verti.€menrs (om pa red lo n(,n xsers

A h,8h F€r.€nl.rSe o, u*6 5horrlrx poi,,\r
arhtude lowa..ls tobacco r'e b) othrrs n'enE ro b(

!ol.Xx-\X\;lll \u:l rul ,21)\ir

rD cti..l .{ krbnc.o j!.rtr)r li \({rrh l.rrB.tu\i
mrJ,, trJvrrrr:ements nnd sptrr\ !eolsor\hrf
inrh,en(.. rhis .rlriiude. Sportj ipo.so.sh,f h\
robJcc,, (,'n,f!nics innucn(c rhe .hrtLtr.nc n\r,{\
ind helps innirt(. smoki.g rn tndir_rttr Thi\.ould
b.on.ol rhe t.t(.tors rEpo'isrble ior d\ .ra ,ncr.nsd

'n 
,m.)linq fr.\.rlcn(e imonE hv{h hu\ \.h!t v.,r rr.

althunEh h'rlncr re*ar(h needed t(' he drrtr\t u{r
Ii thrs n{.i} *'re.ai i.cror< :hoscJ r -r,.trx

arsu,drn,n N'rh robaccu ure paFnt.tl ind (lo*5i
irir'^.1s' Iobn..o use; l.(k ('f l(nowteLl8. on h.rinrol
ciie.Ls ol loba(.o; positive ati iude ro$,ard ! k)br<( o
trs! by uthersj ind vre(ing oi roba..u
!dr..riremenrs Sev€ral of ihes. nsu-ilhonr have
ben r.'porred. ioreramplc. parentilroba..o u:r i rr

It >hor'ld L'( noted thnt nr (nrr, 5cv.n Ltrrl \,
.rght ron.S students are oo.-s,noke.s n d th(\
o(.u ru b. rrotected hom robncco smol. rn honr.-
rnJ nr fnbl,. fli.6 f.r p.etenrinlt !\F,^n.c ,

h(n,r'. th! FUbh( need ro be eJu..red on hlntrh
rord\u.n.4 r, c\pt sure to i(ond hnnJ -l\,t€ \! j

.h'ld(n. Fo' prevenring erposure n pobtr. pli.c!
lh..\rrrn8Irn, "nN Ci8nr€rtes n^d Orher Tot{(..
I'.oducls tP.ohibition of Ad!erriscmcnr in(i
R.E,,lJr,on of T.r,te rnd Comnn.r(. I',oJtr(tn,n
SuPplr ind D,slribuiion) Act,2U)3 No.3t ot 200t
ne(J> ro br rmplcdenred rrtoronrly, Nhrlr rhl
fubltr nLtd lo br intbrnred abour tht dnntL, oi
rnr r()nnrtntrl tobncco smote

the iinJ,nBs or rhe G\'TS will e.hrn.. rh.
(.rPr.rr\ of co(nrr'es to derrSn. rmprtnrcnr. .r:r.l
!:rrlulrc therr orn toba.co (ontrol .nd p..vcnt!!r
proErrmmes br iollowinS a srandaid io.mar. t I n ts.,
or[$ n u^'que t(trlfor impro!,ng the isiorhrrur
t,i* on tobrcco use amonS youns F.uote t\I.i,s,ll supporr '.edi!m tc.m and ton8 r.rn,
Po{r.,nrmin6 ind ,dvo.n.\ .r.0ons n{ !.xrtr
lrrBrt.d rr'ba(co conrrol Earll('r sr(dy rn Coi,
(lu.um.nted the ,fiporranc( of drsir.brtrtr ,,!
ur;lu.lrnE heJilh educ.tional malerial on rubn..u ijr
s.ho(, curtc(la The stu.ir h'qhliBhrs findrrtsr rh.)r
\r!r .r.rl!rtJl r> !5.n'l i rhnl)rds rh( fhi!\rr!.|.
nrr,ru(les to!{nds tobn.(o nr r prlprr prrsp(rr\ !
ind prcpagattrtg thp hrer!€nlnD ri,jjrg. to rh.,r
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Iable l: Ever and currcnr tob.(co use by sex, Go!-GyTS-2001.

Ever Cu.!enr tobr..o u*
Smokint Citlrcrtc

rolal

Boys

Gi.ls

1li.1t 5)

r4 e(r{ 2)

l0 et.s.s)

.l-5(rl ,)
5s(12 0)

1,2(it 5l

2 !i(r1.2)

3.3(il.6)

2l(rl.l)/
I5{:t 3}

I2!:I ll
0 5(r0 i,

Figurc in lhe pare.rh&* denores 95-qc co'rhd.nc( ncrrats (rcr,

T.ble 2: Knowledg€, €xposure, .nd attitu.te towards tobacco .ontrol policics,
Go.-GYTS-2001.

Non tobrc(o usg Curr(ln usg

Boys who snoke or .hew looks mo.e at[a.rive
Eoys who smoke o. chew have moE I.iends

Cirls who smoke orchew looks more atrracbvc

Gi.ls who 6DoIe o. cheq, hnve more friends

Men who smoke is 5u(c6s1ul/Intelli8enr/Lt.{liu
\\'om., eho shot. ii SE(.rsl!!lrrell,tr.r/SophisritJrcd
TobGo hclpr.cli.vinr r@rhfr.h./mominS mo!o.
Tobacco h.lF lo feel mor..omfon.blc rr pafli.t
Smti.g hclPs in kDsi,B w.i8hl

Krowlcdge
Srnokina is harmfrl
Smoieless tobacco is ha.mlul
Environm€nlal toba.co jmol. iEISj L\ hirmirt

Erposure to ETS at home

Exposlre Io ETS our sd. home

8an smoLint in publicplaccs

Parental use of toba..o
Mosl or allfriends smokr

l7.S(.4 0)

1r1{.1.0)
l.l5(:3 l)
2l 2{!3 t)

l9 t( t].1,
i0(ilir)
7,15(tj r)

621(:6.7)
;e.2(.t Lr)

33.4(!5 6)

610ia7 l)
22 6(:3 E)

4.5(il-5)

24.0 (16.1)
.10.6 (17 6l
5.2 (!lrl o j

27 (, (rl0 5)

r2:l t19.:i)

l8.l lt l:0)
l7.E (tlO 2)

291{r10.5)
22.11! 7 9) -
.ll 3 (:3 2,

l7.l 1! I3.3)

605 (i9.1)
al ; (: I l..l)
t2.7lx6.7J

FiAuie in rhe parenrh.scs denorcs 95% conlid.nce u ervrls (:Cl)

u!6
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bbacco Use Amongst Children in Karnataka
Cururai and N. Ci.ish

oJ Epid.niotofy, N.tiotul tnsntut. of Mdt l,kotth.n.t Ndttuitus. Bongatt . t .lia

ABSTRACT
lDjecriw' To esrihaie rh€ p'erars@' parem and @rerar6s o, robscco use amongsr rh€ r3r5 year ords in schoors 6r

'*Hffi"ff.J:r#n.tr"ffiffi ifl ffi i.*.rygyg1,,,***
5unE, Ponl FeydqDe ot r^re.ro.6€ afisbn t3-tmgp_ffiffirjft#fsn'd€,s (43% ro s6 7%) we,e 

":+"".o 
o iJ ii -*r '' o oM' dIDoe'xm used ar hoe Nsny hsfi or rhe neve;

m mxm**:H."*,;fr ##fiH::{[#,ffi f#*is;.r.r*r*tt"_,nii
,saq. a,-E r youn *a" c;;;-';'*; ;:flXr'l#* ct'Jv o'r€-rhi'd (31 6%) l€Po,red d'at tre erscts o, r^baoo

_tj CoDctuston, GyIS Karotala has Drovded,era

I ffiffi;ffi*H #E'n#,:ffi 'l: **t[.ffi TuxTi;ril";::

lffi'ffi
I 
y:'*, y":y!y:r! 

wh t :;: a n s rt rc E, 6' 
= =

. TDrrfr, nJ al.olret o* .horB yooth ard dildlo d upin ot utr sFyl, ! m or adKrse heitrh h+uhooE lcadr nB. h aoh. ,nd Iont rt'.m hp,tlh probtems. The d,h.r*
. oa, r.r.nzulg rrd,r,5ral6 prenls *wrat chal,n86 o- n.nvuy o, lEatth @c *flrc and oB.ru.z,x prddnorc- prctrun,nes..- wNls dr had,Eoet n,o{ei; or h.itrh. cr.,t.xveN hrk t^r{,ound to bc rnr(ltu,rc rhpm a
akce ol traNh@ reptunrFd by hr8,h n\k b.hilaouB
'a 

rth tt't .mnal l.1t6htDn in ptare ror rrgularmg rmacdnd..omm.((in(tud,n6 ad"e,r,*n,";r ot roU..co
.l--lj.: jl.*,s",s,f.d has &h rh. (r"trinns iae.nd need to 

",,a",,r".a" ,t

der..minrnrs.5r, Overcomin. rhr b..-
IimitetiorLs ofeartrcr Ddrs,au"i.r,ai,. .. .
Tobac.o Surlcy (cyTS) - lnd,r r_ , -
ndhdloloty to esriture roUa-" ".. ._ -
arross th. Sta.6 an.t Unron r.r.
R.t rd @rliBslidlr findiP,:r--r
$atc or tndra, oz Xarutair

MATERIALS a)' I ":-_:::

GYTS - Ka,n.rat: a; r_
toba..o usa tn L : ,:::
2003-04 .doprE: : ::..(lassleyelt-:,..- -

CoE rpo.d.n(.rd lr.p,irt,.qu..ij .D. (,urr,.r,,, Ml,
:t::s1'.11 H€:d G"rblh, a ep,a*-rqy r,r,n-,i,*n**q q6u tl..trh ma NFrl1M."*, r.rg,r,* >omz" rn oa,@5?.,ltd n3G2666rt2t q 2656ar3rlneiv.d F.Odry 20, 2@r: A@pr.d JuE S, 2oorj

o.dian J@mat ot pediat ix, Votume 7zt-OeemJ.r Zl!.

\r(ri



+Fets as r6po@ shetr, n€ed for ure o1 a lo.al ldtuaAe
weEion o{ Ihc study iEkume.r) w@ anended to in t}E

Th. survey wort was undertaken in th. sampled
sh@ls il1n 12 djsldcts of the St te. Tw€r*y sdools @dr
s'ere randomly selecld in rlte metropoli. and othct
urb& da and ,10 sch@ls i^ ru..| Ea. A tora.l of 4.110
students parti.ipal€d fbo donAsr 4706 on toll The
ove'all r.spon* .al. wD 87.3% (6,I% ro 9l%). Key
..asons lor non-P.rticiPation w€re.ab*n.e dtre to
Iesriv.ls and f.iE, s1&res+ stra..ur.icld actieitiG in
sdlools and mol15@ !aiB. TIE EPons wee ,uitabiy
wciaht€d to dive at 6rEl ..tiF.ie..

The proporhon ol lemale usrn8 smotel6s voet- ,:
hoDe w.r nea,ly double (28 2% 6 l't l%) rh.^ G'6;
snokin8 aI hone- ln the-other urban Karnat.ka areas
,l,% r.pon.d sol(jnS .l h@P

while a5.99( ke expGed lo rob{@ smote wEide
then hom- 29.7% w@ exFrs€d to toba(o smoke \"i&in
then home r-Eiha, b€twen the wo gmders .rx! eoo6s
the rhrc rcgroG. md)y har of the never smokas {€%
to 56r%) w@ dpced to loba..o shoke outside thqr
home. E8hty due F 6t o, dr rrver smokeB r.vord
md ]t@IM€nded for a P on smokinr D poblic places

Engui.i6 r.Eddihg pqeiwd ituA. of tob.c@ ue,
r.vealed that n€dly one half of respondents (t1.8 ro
440%) rpod.d ihat a EEle tdad user hd turc tddrds
arl l1@ly orE third (3r O% to -324%) opin d thatiol,a.o
ure mal(s t'oys l@l athadive Two'thirds of lha Lmale
solelGs tobaco us.. pereiv.d ihar a nale tobaco
llg hzs mre ft 6ds C723%) aod relb.red lhat totraeo
u!. mak6 boy6l@k ltthdive (69.s%)

Print nxrna ws a prldominanl sdrrce of iotomation
for tobd@ue ard th. rGpondcntsals rcPGted that
they witn6s.\d lar8e numbeE ol toba(.o adve.tissnents
on eithe, ry or in so.ial gath€.in$;. 'lh@ w.s a tEta
cxtsure to m.in messaSs on roba.to in the metroPolis
rcAion (25.:7% rr 522%t wh€n ompared to tEnsihoml

176'.

TiESULTS

Ovsall poirr pR.lene o{ tob...o e eong lh. 13 h
15 yr old w6s 4.9% aod lirtstiD€ Pfla)ene was 5 l%-

Currpnl tob.m E wasprcdmiMntly , hile (e.tu,e

and was n€arly four Iold Rrcais amonS Euls (tvf 8% 6
r, 2.1%). Sookel6 rob.Ero ltl4tttu ot Pdn ,,os4la\ n*
was sreater than shokinB v.riety (5 9% and 4-0%,

.6F.rively).monsrt mLs, bur n m ar ahongst fcmalB
(14%and I 19", Gpccnv.l-v) ProPomon tu rently llsg
roba(ro was 3,.dlcr r. h_ansihonal Kam,ldta (10.1%)

rhan in lI.. mtroFr,s (&l%) and was twimlhltott1ml
(4.7%) populaiion Ac.o$ 3 reBont. cc ol smokeless
ra.iely p,edorrn.lPd rnd ProPorioE wm hi8]i6i in
rdnsirional Karnatnka (8.2%) rchPded to FeeoPolie

GYTS K

1

1

!

I

Tru ,. Reoll..lids of M.di: ]!r.sS6 [.SrdinE T.b:.o Uita' bv N'r'r urt6 (*)

c.t.to.y ToLl ArBrlor. Myto'. otl*' urbrn Xrmrrrh'

san .lot or.dy.ni@r .,td nrdn ,'lsa6.h.rr Garefi( 6
TV 3s

NssspapcB/M.Szin6 2a.5

S&Et a.ihctu|'s 417
S.." , td ", i.l".di*--r ."d medE 6.asA6 atDur Bklj on

2t3
522
lr3
413

al3
3J.t

33

83

122
33e

Ja2
S(tn: lor of advorivDtnr and n.nr m@Ee about Curk'/Prn Mas" on

\r\rTip.:s/M.&ri8 Zr3

42l
341

r^&L z llr's, P.,rprio. oI Tob...o U*.nd Cu'n.ul:r Dis.drsion B'8:tdrn8 Io!r'o U* l'x')

I,.!.a 6ho ih'nl .mol6x 
'< 

d.ntul.ly l'.rnvur.o !h.r hrdlrh
P."..-' who tln !,.r $.:*,n! /.erlv;r E d.ri n PIvh ql'ul brku h('lrh
NNe, rmle.s who dcrinir.lv rhinl sot. Lm oi\.'c E h.mirn to rh€m (%)

I'utii drnt6.,I smbnS l!.,
II;-d hbM.! rnd lr rh\ " pf o{ . l^s in '1"\ (x'r

lauehrfie.ll..6 or tuba.o M sdat l+)
D,r;-pd,uM'^ -h) tsIIP rheu d,r snukor 'h'rv t"!r

420

33.r 30t

ldian JourEloI Ped'aldcs. volullle Ta Oo@nbe,.2@7
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Tobacco Use Arnongst Chl.rren tn Xamalata

thu" rl,J

,l"o t ri

.as (21 J% tolql%)o, sm rur.tol@ujri6I2sJ%
8%) aTable rr ahilr,-^ l"-, ^^, --^ ---- -

) fabt€ l). ClJldEn had n", --" "-;;;;8.s on ,,dis in rhe Tet€visio+ ne-spapers o'r

Dtscusstoht

Al ovetuhelsing proporfion,ett $it tobarc uy j5
del'n'rery hdrmtul ro thcn heatrh and 80% of ncvFr
srol.rs lctt rhar shot. r,...l},.* ""l"riJ,.-,,r{I1 ,.".*T. D:spf beins uuahr abour da,seB ofjnolm8 (66%), onty abour;.rh;,1 (3t.6%) r;;ned
Odr rhe ...$ns of tobac(o "*s" u*"x"t vorih *o,
.U6d6s.d in fomt rch.ot eninrF Oabhi) 

'

hovily bytorh..ttrP(r dd ,ndimd md}Gt\ ,," rhndly.
Fa:rD* or , bEdm produd by de rhj rd ot ueE pohts
lo the e!5y and retahvely un.etn.r.d ac<Gs ar vend,nE
@uet5 t}!. Iar6e nurnD.r oI outlets, hay of h tDch a;
al5o [o.ar.d tn rhe neiShborhood orsch;lsr and r_heir
rcgutEiton ld el'i.lhE rlP $t6 ro undcEAe ueB rr
:1ojfll " yr.. 1 e"ut]. 1*"1rh dul€nre. rtu r;ry h drrhprementation of iilc te8iitation (b.n o, sJt€s toudeEe IF&E d<t b m *ning ourrd wirhin luoydds ot an Gduc.tjcDl iEr,rudon) speofically carj: Ior amu'o€ecrorat approa.h to tobr(s conrrol i^iri.tives
,.outurly-, dcsprre lhe g@ler harm F.epho^ dEr. w"s
a maror ra.ls in sl.shm.hc suppon Eirhb rtr sch6ts
ro pmot tob{rc e .Sdyin* No to Toba..o-&.;ui.8 o, hr" skr. a4d ;il;;:fi:,:"". ;fl ffi
tus! ennaned co8nihon o, a(qurrinS,htormahon
rruomnon traerfl dtme w,rh@t.mDhac,s -.,
a dtu,r,*r ch,n8e5 ;J;;;;"-#; ij?;iHT"*;il
have limired ihp.d dnd rs a Da,or pubtic heatthd\axenge Finally, Tobam u* ar hore. especialy Gesmokeras knery eonEsl fehatc,s indic;Uvc or rheprevarenr sociat a@fllnce ot toba(o us. Md woutdvery Fu rm out to be a m.id rluet m @aritls totratur@ envirdr

cotictuslo s

Tlee.E need lor targeled ed f6u*d intenhhoE byaoopr,nB i (ohprelfErve app,o.ch. Anti robrc.o
f rcg,.l)h6 shoujd Dda ncd!,hto bmition l ruwtu
:Jrd T:i arcA_ rhe l9<E D 

'.hcbls 
slould be b ,naleheh.ronac.o-he The s.hoot aurhorihcs sho ldbeDouo.d h stnder.mplyE ,riton ed eniromr;or G.rmp'menr!r'on of leAistauon Reguld dd syst.mrbr({labon proS1afune6 arenng ro ruchen, clujdrsl and.,to tne'r p.rrnrs should b. underralcn. rnabr,nE

l:l:l:I ro ed(,r" 
'he 

you06 iep,l5sionabre mrndskga.d,n8 trte styte dsordcrr shodd be . cohersronraflryrty rnpr.venrinE rhe Grlbt,shhenr ol rirc sryredhorders hte toba(o and .t.ohot use w,rh,n thc

15 {4t 8 ro
CYTSXafuraIn ha prcvidcd a vdLd arnJ n?r(5olaEvcDd(rur Bbhate tor plaMind drit DptarEtins du.
tobao polic;e ad prqramme l,r addit o& d,e-srudy
has s,nwn rhar rr is pGsrbh dd te6ibL to mptoqr dsuve,on.r pro8ranm which,outd atsevrtuatethe
,Dpacr o( un8ouE toba.o @nrrot p,oEraIM6.,n rhe

tuuruobte dei,s atu. ri,. si"r" ,_r," r,-"_".r
thrr has ber dmloprd 6utd v.ry trU eN. G hhlFl.{nc'Lane approadr tor nst tador sude,U.rre ol rBr.' @mutucablc dieaG.

: ASasi rhe etion l aEJEc oM 5% (wirh ranaom.(:t6:r.tes.nd rcgroroI zr CYIS X]rurita Etrftr,ca
ot tu,Frfiob,m ueB ahonAjr rhe 13 ro 15 yrgDup
ha,4ea, rad rhese (oGritute q6% ot iite 6m; lobac.o@a Urdoublerity, t}re cidy qlEurEtpc aE boutdrr dpvprop tol,a.N.FIar.d d,qtrd.6 Jt an edrty .EeD
hrve r grcarer pobabiliry of kNlominA d&IM,v6 ro
rp8ular r'nd addi.tive os.rs; j ,{r.dler"titrlihood otdqtlffB ouEr tur b.+uvroc. due0y dohot @tr lrd
lhus ov.rburdqn8 rhe atrcddy l;aB,to heatrh..r.oer'veiy sFrem_ln this vutnqabh group. thppredomMnr ls of smolclcs robjm ac;s rhe tnre€a.a ald b.rwM th. rwo sex.s worJd afttlcare theedl, deeloplnei of robaftr, related h.aldr frobl(ft ,l

r Th. pr*nr study has brouEhr ro rhc torc spec,,!.orrr.nSB fG publ,c h€llh. Frsrr, tF 6,ersins roba(o
u-cp ,n drst crr ratulas ana rurar ar"as mcdi yrious
atr.nt'on or poUcy-hate6 ln theaLr*no of.onencd
.r,orts m thc* popdarios, G( numbrrB are litety totrro?i* over a pqiod of hm Syondly. rhe elr,(tuE tohedE m.$a8es reaarding robico i.s a s,;,ticanrhrlua(e on iNtidto6, erprn-,r,roo ,na usels, *i,teln.rcsint <.lcs Jnd avaitab,riry ,r,6 rn rd.tihon, rho\e
LLlrnS lobd.co were ps{eivcd ro be borh poputdr anJ
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A p,c r6red, monymous. *lf-.dminBrcrcdqu.sr,onna,rcwa,
u!.d ro colldl dara on th. .xt.nt .nd p!fi.ru ot tohcco(on\hpr,on. 0'..8c of,n rarion ofbb.cco us.,,.d swmnes
.mon8 sndenrs abou rhe ilt-.fl6ls of tob.cco ur. tnfm.rion
w.s rlso .oll€cr.d d fic peEiv.d facloE innucncids uja/ron-
u* oftoba@o p!oduc6. Thc ql6iomlirc wrs ! mir ofop.n_ and
clos.-dd.dqu6rions. op.n-endcdqusriorskE us.d 1ooll.cr
d.r, o, rhc sp<rrfic rI.fl(rs of tobrcco !s. liown r. ih.
sDd.nts, aDd rhcn .easons for ustr'non_ue of robocco prcducls.

Afi., sptaioing th€purpoeotrll. sury.y. rr$tuctrons w.r.
8,v.n on hor ro fiU tneq6rionDrc. Ttcvotul,ry dldeonr-_
mo6 mrurc otpanr'pdon rr rh. 3ud.y *as lho dptarred
rh.roller, aqBtrotuaiE w6t v.ntorIstudcnls. Th. fDl rnd
s€o.d .ulho6 of Ois pap.r rcm.ircd prc*rl rhroughou rh:
surycy to respond ro6ny doubt g!G.ic, of rh. sr!&Dls. Th. dlra ,w.Ecnrd.dinro.n Eret spmdsharudrnaty!.d Bitr8 Eprtrfo
('I MI efhx.e. Dar. tbm aI rh. stud.nBwho;rDod.d !o r@r
oneo, morc otrh.qBr'ons w.a,nctud.d forearysrs. Th. dedl
r6poMEreBa98 ?o. rhe BpoDe El6 for Fnntd @rbt6,
wh.n.ve, rlEy d'ffeFd trom rh.ov.n Espon* ar., h.veben
mnrioned ir lh.6ubs€qucnr koons d.rcribinq Oosc van.btB

D.Jintl|o6'Evdtr*B s.t defin.d as.nyonc who had ujcd
rob4co.ven @e in any tom ararypoiir,n! tif.rtm. ,N.v.r
u$u wer€ rhose who had nev.r !s.d rob.c@. .Ctrrot !$6.
wer. rhos who had usql bbaeo in.ry fom durins $e \o da)5
prNedrng rh. suNey ,nd pasr us.6 wcrc defhcd as cvt, ufR
who wcrc nor curent ur6 Th&d.,inni6 v.rc adapr.d from
lhN ued for lh. GYTS.,

&ESt l-tS
 ll l0O mle srudenE wnh a fta" (SD).8e or 16.4 (0.?9) yau
be lonScd lo! prihr. PUC rhar car.R ro rh. mrddt.srkomm,c
clas ofBaDtrlorc. Ofrhc 92.7% snrdcnls who s.tf,Eponed rhen
s@i@onomic sratus, a ma.,oriry (E9.6./.) id..dt'icd lhemetves
as belonsiDa rothe Diddt. s@rGonomic ctass. with 8.6% and
I E% from upper and lower socioeo.ohic ctrs*s, respedvety.

'11'cprcvalence offlerEof rob&co was t5.7%(95% Cr: r 1.7
20.1) wh$cas 5.3% (95% ct: l.r 8.7) w€re cure tobaao
u!(6 Smok in8 *as rhe predoD,nair fom ofrobacco coDsumpnon
among erandoadr rob.cco ue6 crabb r)

tor ?5% ofes bbacco usen eho r.rpond.d ro the qusrion
'Ar vh.r ag. did )ou fi6r sran robrcco uk? , rhe mcdn (SD) ssc
for inn iariotr of tobacco xs. *as I a. ? (2.05 ) yea^.

Awt ness abo't harntut .[l..ts ol lobo.co 6e
Ot$c l0O sildenrs, only 78 l% rcpon.d thar rh.y w.rc awaEof
rhe harmful effccs of robacco utc.StudcnEwcre morc.ware of

'l^!Lr l. Tobaccou*aoon8 iud.nls (,-lOO)

1.,- "r.b* 

-trc5il-
t\7 rrt/q, ?0\1.)

()nry rmo!.r.ss useB

ol

(,nlY$ol.lcs!s6 O l

,lr ud, _ . __Nr 
I rre Trrrts r%)

| 1 .'..,-

rhc irnpacr on hcahh of robacco u* bur had r imn.d awaren.ss or
the$cpl, rco.omi. dd mvirormobtill+r.ds ofrobacco usc
(F,B l)

Awarcncss aboDi lh. il<rrcls of robeo ss. smons pasr
us.^ .nd oE.nt us.B was 61 47o and E I t%, re.p.criv.ly. w h
81.8% of ndtr B.s Rpodrng rhar obaco ux_,r rn;rnous ro
heallh: !h. diffcrcrc6 in awaEnessacro$ differcnlcaGgon6ot
robeco 6c6 wcie rcr sbrsl,ca y srgnrt,@nr. the cwarem,!
reBa,dins rh. ill-.f[e6 otrob.(o !*on h€.lrh was hahty !n
r€ms ofqnc., (67.4).nd E5praroD r[n6s (]Eo/o) Thu rr.nd
was srDrlar .hon8 ill cal.eonn otrobac@'u*E

lnrfi. in8ly, son. nder useE wee aw&eotrhc .socral ,lte|ecri ofrobaco u* (2 a7o) and dE facr U tobacco us. .auscs
rept odlcl'v. d rerd.6 (4.4%,, whr t. nom ot thc Da$ .nd c ude.rurBw cawd.otrhe$hcl5 Nesar iv. sq r,t crlftr s ,e tarh8 ro

ll: y::ml,o1 oj 
'ob,c_cl 

rncrudc th€ roriow,ns p((epron\
,cponed bylh.(tudcnLs Tobac.o us D. symbotothd.ccncy,,
'ltcreat.ramgancc,.ltrfl(tsrhenei8hbourhqn,,.t! (robaccr
u*)relldt'.badchaBcla,.aDd.trtroba(coue)co@prssqrry,
runhcr. 

'h.lddrcrNe 
mrurc ot rob.c.o u* perceived by a r;wn.krus.8(5 o%)weDor npon.derrherbypssrorcurcnr ure,s

I.tcvr,on {4t l%) and schoots t4J9.r wer found to be rhcmo coDmonsouMsof irfomarion on robac.o ha?ards anongsllfic cakto-r,.s or lobacco ureh (tablc t Ttrs \ugaesrs rhc
crearitrs as cn.rs and rnfl ucnchg

srudenh ofrhis age 8rcup or robacco-retared issues.

Re6oB lor wdtun-Be oI tobacco prodnts
'ln0uFce fiom fncnd\, (in vari6 tom\ fron ,nsrsren.. r.
peBuasion ro rorc.d n ianont w6 rhe mosr comon rea$n to
inn,aton of rob.cco !s. (25.5%) by.vs useB. O$€r reasons

Frc I AwlrcGr .bour h.mtut .'Ies of rob&.o !r.

sourcc of'nromario. on haards ofrob.cco

r29 t.rq rrl (4r9)
r05 (150) 9t (360)

r0 (12.1) t lll l)
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Atin Io our findjngs,a dy from the nlban a!.as orDakshina
Kannada drsrricr or Kahatata fouDd rh,r cD.iosiry (52%),
encourag€me.r ftom fnerds (aO%), rnd appcan.s rtr styl€
( I E%) we.c rcasons given flcqumrly ro $an snokins '. Srmrlarly,
a study from D.lhirepoaed djoymenr'a 'cun6ny'.smajor
factoE that influcie.dol.srE ro rr,n lsing rob.co.

Mosr (7E.1%) of$. studcnrs in our study w.r. awrr. ofrh.
bamtul effsts ofrobaccouse; orh.rstudies i. uban India have
reponed companble or hi8he. l.vcls of such aMretr.$. The
CYTS for K.natala Epon.d dtal 78 7% 6d E2%ofboys e.r.

_ aw.,e or thc hamtul eflEls ofsmok,ng and tmor.l6r rob.eo
u*, rc\pqt,v.ly )Studi.s f,om ra'pu,rr.nd L\lhl hav.shom
fiat 80% and 99.2% of ttud.lrs, EsF.rively werc aearc ofrlE
hamtul enccls ot robaeo e on halfi Our nldy ha5 anply
d.monsrrated rhar n is lhe h.mtul cff6r5 ofrobacco ut fiaristhe

/comnonesr rcason for ncv.r!$B to abst in from tob.cco Dse

D.spn. a rel.rivcly hrg. nmbd of studenrs itr ou. enple
reponlns ri.r rhcy krw about th. hamtul cfIersorbb'.co6.
on heahh, only 2% repon.d rhen corccm abour c sc6l
ioplications oflob.cco u*.ln fad. none ofrhe pd orcm€nt
us.6 of rob.cco producrs @tMol.d on rhe sclalill etfers of
robacco u*. This obscMtion is impon as rhe fti.! r.6ons
(pcrceived a$ociarion of robacco use wnh indccency, bad

.ha6crcr, insin.eriry, erc. ) coNritlrcd lh. find major factor lhar
preven€d stud.ns frcn ulins up tobacco u*.

Apprcpnar r.reporions aE n..ded ro redD.e robacco use

amoDg stulents ,n I ndia. Such inteN.nnons should Bir awdses
of $c sialud 6onotuic implicationrofbbacco e ddequip
studsrs to ov.,6m. p.d Dfluoc.. whre ar the sm. nn.
providi.S help lo qun rob.6ousc.
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