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National tnstitute of Health and Welfare, Munirka, New Dethi

Evidence assessment: Harmful effects of consumption of gutkha, tobacco, pan
masala and similar articles manufactured in lndia

BAcxGRoui{D tNf oRMA oN

Tho Central Government had been directed ,to undertekc a comprehensive analysis and sludy
oi rhe co,-hents ot gutkha, tobacco, pan masara and simirar articles.""rtr.,r;"d-"',il
country, and harmful eflects of consumption of such articles, The National tnstrll.rte of Health
and Family Weliare (NIHFW) had been asked to compile the national and tnternattonal studies
already done on this issue.

RESEARCH QUESTION

ln vrew of lhe above, the follo!.ring questions v/ere Crafiec for assessment:

il r'/har are the ccntents oi gutkha, tobacco, pan masala and other srmiler articles
manufactured in the aountry?

2, ,1,'iai are iherr ha.rnf!l eiiecrs on h!maos?

METHODOLOGY
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The scienarfic literature on the contents of gutkha, tobacco, pan masala and other similara.ticles manufactured io the country was proviCed b,,the above meniioncd commiliea oitechnical experts. In addition to the screnrrfrc trterature, these 
"rpurt, "io provided lettersfrom Directors of various Regional Cancer Centers of the country and these have beenappended at the end of this tepo^ Annexure B. , 

,

c) Review of research studies on harmrul efre.t,

Literoture seofth

To identily relevant published evidence for the harmful effects of these artacles, acomprehensive literature search was
database o, peer-revie,ved journa,, ""'.'::il::"'l-:;:I":..i,::11fi::1":r"ff:":literature. The search strategy Coritbined relevani (ontrolled vocabulary 

"nO 
n",r."l t".,gr"3ucr rree-text words to searah fcr relevant English lan6t ege studies concLcied in humans irom:he year 1990 on\,!arcjs. Sruiies publjshed prior to 1g9O were not searchea since tt,"r" rtrOlu,'..i.3 j.al!ded in Ihe tvlo rionographs developed b,,,the lnternational Agency fc|, Research rrl:ncer, ;361 oi UUrO,,,.,hich have beer

'o./r. Acd,rionary. teci,nr.,i",p",,r,,".'"',1[::::il:',ffi::jji;:J"::j::ffiili]!?!,ri
i riaa ihe selectton c.teria. \O alicmpt !i,ai ix;aa ic h:nc searah rcrrr.na15 nait rndexei rn ihei;'i:ba:e cr search tcr a!'e,/ lii€r::ure (aonferen.es, 6b5ir.ais, rha.", ,no .,*Lo,,rn"c ,,ro,..,
;:tey' s.-.,cijcn ctt t?.ic

l-a abgir;ai! cleai Itef irar. :1. lri!r
r.ere deirneJ ior seleairr6 rhe 5i,ires 

;iure s3ar'l ! ir('revle!'rei an'j ihe iollor'vlng crll'rl"

Narionat tnsrrrute ol Heartn ana-iarnitv W,,riore, Munirka, New De hr

, b) Scientific literature on contents of articles

t.
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either orally (through the mouth) or nasally (th.ough the nose) without co mbustton (Annexure
1(o)).

oral use of smokeress tobacco as viidery prevarent in rndia and differenr methods of its
consumption include chewing, sucking and applying tobacco preparations to the teoth anal
;.t:': > i;,taexurE z-l. i.cordrng ro the monograph developed by the Internataonal Agency ior
Research in Cancer (|ARC) of the World Health Organization fA nnexurc 1 (o)), the lhree forms of
smokeless tobacco which are commonly used orally includet tt,
al Tobocco o/one (with aroma and flavourings) _ e.g Creamy or dry

Mrshri, Red rooth powder

b) Tobocco with other components (lime, 5odium bicarbonate, ash) _ e.g
NasvJar

cl Betel qud wih toboaco lrncludes areca nut, ,laked lime, catechu and tobacco wiih sptces) _
e.g Betel quid, Gutkha, Mawa

For nasal use, a small quantity of very fine tobacco po\,!der mixed with
calied dry snuff is inhaled This form cf smokeless tobacco use, alrhough
\,ery common in lndra. Snus is a form of snulf using moist lobacco powder,
i u.cer ihe lip for exlended periods ci tinr e iAnnexure 2)

The brands and common names of different products of chewing tobacco {smokeress iobacco)
L,scd rn lndia have be€n enumeratp.j in the proceeding of a pr€siigious meetrn6 ccrcLrctcd b-v
lhe Narional Cancer instj!uie, USA anci the Cen(re for Oisease Control, USA i/ArrexLl.3 j,,.

in adcirtron to Ihe aoc,.? fireni,cncC trnoi:lE5! toDaccc procucls useo orally, varo!i n,xILries
a' b?tei-qujd \.,/i!nc,Ji laScrco are also aomfi\onlv ureo in |- cil i.,bete! qujd,la./rci,...a!s .....i:..
'parr' cr 'p:--', 3a|.ra,! conrarnt beiel iEai. areca,/berel nui (cr suparl) and slaked lime, ;n!
n)av or rxay noi aontarn tobacao ln cihcr \.yorcs it usu;lly aori:tns at least occ oj the i.r.o
b;:ra rnsrea:rcals tobacco or areca nut in ral|/ or :n1., rnarLiactured or processed iornt. oit€r
sr,bslances. partrcuiarl,, sprces, includins card3mom, safiror:. alo.;es. aniseed, turr.e!-ra, !_rrrji;r.;
:l ir.,i(lanarj,;r.3acair io Deielc.jtc eccorerng !o local preiere.aeS. !Annexure j (cj)

snuff, Gudakhu, Gut,

Khaini, Za.da, Maras,

aromatrc substances

still praaitced, is not
consumed by piacing

:' :. -jo<a;a i! ,,ai.. :;,:.r :r. io e bela c.: araipi ii:i a i i:i ra3rEc en:5 ere rn
:'i ,i , .,'par'-l.icfca -j.ra G.,:ia; i; n-rr.i_ra o; l;: n-,.liaia;,ro cie\wtnc iornl

Chemicnl composition

oi icitaaco.
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There are 3095 chemical components in smokeless tobacco products (including gutkha), among
them 28 are proven carcinogen. The major and most abundant group ol carcinogens as the
iobacco specifrc N-nitrosam,ne5 (TSNA) and no safe level of this chemical has been ascribed so
tat {Annexure 1(b)). Other carcinogens reportedly present in smokeless tobacco anclude volatile
Al-nrtrosamrne5, ce(arn volatile aloehydes, polynu(lear aromatrc hycirocarbons, ce arn
laclones, urethane, metals, and radroactjve polonrum. The two monographs published by the
IARC of WHO have listed all these toxic ingredients along with thgir specific health implications
(Annexure I (b),4 (b)). t

Results from various srudies have found hi8h levels of Nitrosamines in the branded rndian
smokeless robacco produ.ts available in the market (Annexurc S-7). A detailed laboratory
repo( on the constituents of differeni brands of smokeless tobacco available an lndia had
repo(ed substantave quant,ties of t\,vo potent carcinogens (nitrosamines and benzo_a-pyrene)
and heavy metals in most of these products (Annexure B). Other studies have also
demon!trated presence of hagh levels of hea,/y metals (Lead, Cadmrum, Chromium, Arsenic and
Nrclel) rn rhese ptoducts (Annexure 7 - 9), vlih one study reporting almost 3096 of Butkha
bra.d sa.rples exceedtng the permtssrbie levels of heavy melals Lead and Copper, when
conrpared to rhe provisionat tolerable intake limirs derermined by lhe FAO/WHO (Annexure g)_

I REVIEW OF EVIDENCE ON HARMfUL IF'ECTS

The i\.\,o ley in6redients of smokeless tcbacao 6nd betel.qLric prodLrcts are tobacco
niil and the chenra:l ccrxpcsittc. ard effealS of these lvro in8redtents are qerie
Hecac the e\4dence on the harmfirl eiieais oi smckeless rcbacco ano areca/betel nut
har: tlaen revre\:eC !aiar iiparaie secirSai.

aird.trecJ
cirierent

1Cr SJpa )

Slciron iceals,,yith smckeless iobacco anc r|jcluces elrcenae cn harmful efiecis i.c.. io-
siucres i:.c.n indra aac abroac- Secrron 2 ia a compilatron ci i:;rmir,i eiiecis oi areca n.i anc
ira -.es 93 licran acc tniernaironai strrd,rls. Altogether _iSa screnrific articles have been
lnCr!Ceo rn ihrS revrer^l

I - : i.,. ,-.r:r i. -J, :. ,: i _j, :.. .. ,.... .: ...jr j..: .r,.: .r!i,
\"ri.\l meI lhe pre-oeiia!.c 5eieci oi crliarLn Due to l,nrc aon51r;jrt rt
'r.,rr.i1 cihar ela-circa,L L:-:idbasa5 aaa a,.: _.::( iit. rn!l!:a_J :...cras lor

liletat!re senrah ani:
v.7as no! pcsstblc to

their meihoaologic.l
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Prevalence in lndia

I
The Global Adult Tobacco Survey lndia (GATs/lndia) is the global standard for systematic
monitoring of adult robacco use (smoking and smokeless) in the country. The survey, conducteci

rn 2009-10 by the lnternational lnstitute for Population Sciences (llPS) Mumbai, covered about
99.9 % of the total population of lndia. lts findings revealed that more than one-third (35%) of
adlrlts in lndia used tobacco in some form or the other. Among them, 21 % adults used only
smokeless tobacco, 9 % only smoke, and 5 % smoke a5 well as smokeless tobacco. Based on
these, the estimated number of tobacco users in lndia was 274.9 million, with 163.7 million
users of only smokeless tobacco, 68.9 million only smokers, and 42.3 million users of both
smoking and smokeless tobacco. The prevalence of overall tobacco use among male5 was 48 9U

anc among females 20 %, v,/hile the use of smokeless tobacco products among males (33%) !vas

hisher than among females (18%) The quit ratio for the use of smokeless tobacco use was 591.

,,'- a -ex),e i0).

Siucies from dilferent parts of rhe couniry have found high prevalence of smokeless tobac.o
!s! rn the lndran populairon iAnnerLtre i1 - 22) Ihis has been endorsed in the monograph

oe,,eloped by ihe internalional Agency ior Relear.h in Cancer IIARC) af \,:iHO (Annexure 1 (i,
I ar]y siLrdies h6\'e alsc repcrtec on the popuiariiy ci sl^aokeless tobacco prooucts amongsi

ci,liore4 anc yc,r:h ai lhe coJr:t\, (A.nexr.e : !:! :3 - 33/ An anna:aiac bibliograpny .'
r.asaarch on smokeless icbacco in Lnora p!blishec by tne Fluman Development Nel\,!ork of ihe
\i'crld Bank aisc prcvries eviienac c: rts !.,,rcespraac .rsa $ l.,d? (Aine\ine 28)

Harmful effeats

C i:.I.:: RS

L), C, C.e- riAi,O. a. a :a 5 aa5/ aoat. t:i.S
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(d).39' 45) The risk of these lesions has been found to increase with the duration and

irequency of smokeless lobacco r,lse fAnnexute 1 (d)' 39' 42)'

tlrotconce,

A large number of studies from lndia provide con5istent results of an increased risf of oral

r'anc", with the use Pf different forms of smokeless tobacco used in 

'he 

country (Gutkha'

mrshri, gudaku, khaani, etcl (Annexwe 46 - 55,, Similar results are seen in lnternational studie6

and reviews including rhe IARC monoEraph rA nnexure 1 (d), 56, 57). There is also good evidence

lo suggest that the risk of developing oral cancer is directly associated with the duration and

frequency of tobac.o usage (Annexure 7 (d), 46 - 48' 52, 53)'

Oesophogeol concer

srnokeless lobacco use or tobacco che,.vin8 has been reported as an important risk factor for

the cancer of the oesophagus by multiple studres irom lndia and abroad (Annexure 7 (d)' 54' 58

- 62) l\4oreover sluoY results suggest an rncreased rrsk of cesophageal cance' with increase rn

the duration and freouency of smokeless tobacco osale (Annexure 60 - 62)

): a_ cct ( a.ar I

;e... lndran anc in(e.natronal studae5 \'ieie ideoiiiied which have reported an increaled risk of

liomach cancer Lliih lhe usage oi smokeless lobac(o iinnexure I {d), 59, 631

.rit ih. ret.,.a.r st-..r es ,otni iiiil lor rnrs :apra hr.. bi:en cond.rclec o'.risroe lndia and tharr

rc:i:l:sinorc;i.';5ircng;stoalrironbcir,een.r-Tokelesstobacccal^cp;n'reailc'ai"l
i- r,re.'!r. i ia' iE a4 - 6i;i ihe asto.r;trot !.al trirrir'Jn! even ailcr aciustment for olh'r

!; r Le ble5

':.a,): ir':', ' t'a 1"'' i"'

i:ucre: sJEges:;n incre;si'c irtk oi pharvngeai ca.ccr

i,iierrrri iorn',! ol srckera3s icba.cc /;u/]e^Jte:7, a3

a srrong dose-response relalronshrp betv,/een chewable

and,/cr laryr'8.,r I

54. 67 - 69) 1..,i

tobacco anc irs L
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,MORTALITY

Results from some studies indicate an increased risk of all_cause mortality or al,_cancermortality in smokeless tobacco users compared to non-users (Annexure tO _ 7jl, anC rhErniJea5ed rigk was seen predominantly an female users. ln addition, one Swedish study hasreported an increased risk ofdying from cardiovascular disease amongthe users /An nexute 74).

NON-CANCEROUS OTSEASES/CONDtTloNs

Oro-dentol heolth

A',rhe rndian studies identified under this section have shown a crose assocrataon betweensmokeless tobacco usage and different types of periodontal diseases (inflammataon, gingival
recession and bleeding, staining, tooth loss) aod/or cades (Annexurc 75 _ 80). Areview of oralmucosal di5orders associated lvith gutkha u5age also found an iaaraa3e,,, iisk of peri odontalinllefimalioi (Annexute 13).

H y pe tte nsion & Co rdiovosculo t diseoses

Results from severalstucjies indicare that reBurar use of smokeress tobacco increases the risk oihypertension (Annexurc B1 - 86) and thar of cardiovascu lat disease (Annexute 82, 84, g6, 87). Asysiemalrc review ol observatiofial studies from Sr.,,eden and USA has also sholvn an rncrease.
risk of fatal myocardral tnfatclon (Aonexute g6].

i.: e' 
" 

o r s sy stefi d i seose s

Tr./,j rarSe s:,Jdtcs hava io.jnal a 5,gnifrcant assoari:ron bet!\ieen the use of smokeless tobacco
ano ihe r,sk of fatal cerebrcvasaular stroke iat ,(ake) (Anne\ure gg, g0).

lrl e I c bci j a cbnar m oj; i te5

A !i".y ircr.1 Slveoen raooilec signrficant asscatatica beilreen hrEh-oose consLrmprion otsr,i,j/snuii ano metaborrc synircrne."lhjih ,s Cafi.ea as 3 or more abnorrnairi,es ci abdomrnaicbij i,, niBh chcleslirol le,.,el. h,gt t.!giicerrjes ie,,ei, hypertension, anc ci;beie! chrperSr!''?n'ra !An'exLte gj)- Another stuary rias iound increased trigrycerioe and chotestercr
levers emcng smokeles! toba(co use. iArne.{!.e g6l

'i:r],l ji.a: i,.. ,aa :.
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t:

Moltiple studies have reported adverse effects of smokeless tobacco on the reproductive
health of men and women and durinB pregnancy. A study of lndian men attending an infertrlity
clinrc reported a strong assocjatron with decrease in sperm qualaty and sperm count (Annexure
921 \/h e another studv found an ancreased risk of ae^/ical lesions in women lAnnexop 93t lts
use dLrring pregnancy is reported to be arsociated with increased incidence ol binh
complications and a n emia lAnnexure 94, 95r, increased risk of fetal loss (A,rl exurc 96, 97), and
a hiBher{ncrdence of preterm babies and low-birth r,veight babie s lAonexure 98 _!OO).

Ol he t d ise o ses (Gostro-i nte st i nol o nd Re s pirot ory)

Results from lew studies have found increased prevalence of benign gastrointestinal diseases
(oesophagitis, sub mucous fibrosis) in smokeress tobacco r.,sers lAnnexure 1oj, ro2r. Moreover
rt has been associated lvith chronic bronchatjs and impaired lung function with chronic use
lAnne\ure 103, 1O4).

ECONOMIC COSTS

Usrng healthcare expenciture data from the Nalonal Sample Survey of lndia, a study founajjir.:: iccijdr cosi5 foa lre;arng srnckeress tobacco a5sociaieo cancers ano 6rsea5es as u5D 26;
n., lron. !"/hrre rndirecr morbrorty costs (incrudrng costs of caregivers aod work ross due to irness)
snro,,nted to usD 10-1 rn lIon. ihe iotal econorntc cost of tobaccc use \yae reporled as usD i 7c,l,ror;,--nrci v.a5 rnany i]:r-rs niOre lhan the,_.nnUal BO\.,ernr,,en! expendr!Ure on tObdCco
coniroi anc dbout 16:,; ..cre ihen rhe total tax re,.,anue gcneraled from tobacco lAnnexLrrt
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cause mortality and all-cause cancer mortality in fem.le u5e.5, and ancreased risk of
cerebrovascular stroke, metabolic abnormaljties, oesophaBeal dieases, and respiratory diseases

among all users.

Thcrc is also som! e,.,iCance io sL-ggast ihat the :ctal ha::liha.r.E rconor,'1ic cosi oi ioba:aao Lsa

in lndia is many trmes more than the annual government expenditure on tobacco control and
Jbout 16% more than the total tax revenue generdted trom tobacco

II. ARECA NUT OR BETET NUT {OR SUPARI}

Prevalence

Studres have lound nearly one-third of the population to be chewing areca nut in form of betel
quid lAnnexure 4 (o), 10, 11, 28, 106, 107). Areca Nut usage has also been reoo(ed amongst

school children (Annexurc 1Og - 110). Some stucjiet incluorng the IARC monograph has reported
lvrdespread use oi areca nut/betel nut chewing across many countries, especially the South

East Asian countries {Annexure 4 (o), 111, 112).

Harmful efrects

CANCERS

O' a I pre - ma ]iAfi a n i i e s i on s/condit ian s

i i tne relevani 5iLares rienlrfiec for ihis iopic have reporlec 5!rong as5ociaiicn bet\,veen

chewrng of ereca I1ut/berel quid anc cral premalignani leiicns {leukoplakia, eryth.oplakia.
srbnrucous fibrosrs, li.hen planLrs) These s!!cres h3',,e beer aoi,iJ!cteo in various parts of lnoi;
\Annexure 4 (di, 39. 12,43, 713 - 119)and across the \.roda iAnnexure 120 - 124). Follo\^,-up

;'.-dres have also shcvrn i hiBh nsk oi rnaiignani Lransforriairon oi !hese lesrons !1/ith continueaj

;r..a nut usage i;rr',e^"te 13, 121, i22).

IARC's.noncgreph aI1d several st.dies fron'lno'ian l'a!t !ho!vn areca ni.rl che\,./ing lc be e

:.''r:rt rs-.'a,-:a-'a :ae la.eiap-_aa::t cr"l :-_'::.: : :,-::.ars \Anae|t.e a id,,;; -.:
::-:, ::; - 121. i.'.'.c.ei iiia r 5n..i:! aaa-r :;,ic ir r :,1.::..rif ia: auteiiar tna l:eq-iEi ,
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of areca nut lsage (Annexure 55, 122, 125, 125). These findings have been confirmed from

studies conducted in Taiwan and other counnies (Annexure 128 - 733).

Oesophogeol co-ncer

The nsk of oe50pha8eal cancer was iignificantly increased among the chewers of areci nrt 
"s

reported in studies from lndia and Taiwan (Annexute 54, 60, 134 - 13q.fhe increased risk was

found to persrtt even after control[ng for smokin8 and alcohol intake. Study resu{trs also

suggest that the ri5k of oesophageal cancer is directly associated with the duration and

freqLrency of areca nol lsage (Anhexure 54, 60, 134).

Livet concer

Studaes from Taiwan have reported areca nut/betel quad chewing as an independent risk factor

for the development of liver {hepatocellular} cancer in humans. and the risk increased with the

duration and frequency of its usage fArrexurc 137 - 140)

Il,oot concet

Fe!,/ siLrdres have shown an increased rlsk of pharyngeal cancer with the use of areca nLrt

i:\..?x!.!;4 i;9. :;i)

l!;.illiliLlTY

Results from two large cohort inlern;ijonal studies have repcrted an increased risk of allcause
nror:ality among, areca nst che!.rers compared to persons !./ho had never chewed areca lrl:l
iAnrterore 1:2,.i;ii ln adciticr, cra cl lhese studies fc!.d increased mortalhy risk due !o
cardrovascLrlar oisease vhile the cther one reponed increased mortali!y fisk due tc
csrebrovascuiar drseate.

i\.ON'CANCEROUS DTSEASESICOND TrO\5

O.c-aientoi heolih

Several siL-roras tc!.. been ccr]c.,ii..r |. ScLth-East A:ra o. ihts toprc. espccraliy r. tncln S,.

L:ria;rla 5.laEj;a:-si_' :1il ai ih(,'r ira!.i shc!.Ic a ala:: a5Socialicn bct!reen areca nui Liiii!-i

:jJ rrrrit:r!a: :.a.: i:r aaa:_:.. : r :-r: a rar..al rlc--. -.r ;ra ttl.,i:a ; l
ri!: i: ai;,:aaii -:: :ri.: ii ::,r. .:- ,,.,ri :j ,:i- ,-:.i l-:
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A systematic review of observational studies found areca nut chewing (with or without tobacco)

to be si8nificantly associated with the risk of cardiovascular disease in Asia (Annexurc 149)' ll

also observed a strong dose_response relationship between the two' Other relevant studles

identified in search (Annexure 143, 150, 151) have been included in the above mentioned

ra,.:i,., :ni ihcy r€pcriai !i.'ril:r results Ar'ca iT'R 
'!e"'i!rE 

\l'as alsc fcunC to be arsociai'd

with hypertension (Annexute 1.52) and sub-clinical lschemic Heart Disease in diabetic patients

lAnnexlre 153).

Nervous syslem diSeoses

Limited numbers of studies found under thas section have reported adverse effects of areca nut

usageoncentralandautonomicnervoussystems(Annexule154_,55/'Acasestudvhas
reported its indulgence as a probable cause ol epilepsy (Annexure 157)'

Metobolic obnormolities (including obesity ond diobetes)

Various metabolic abnormalitie; have been reported with areca nut usage Studies have found

a significant association belween areca nut chewing and metabolic syncrome (Annexure 758

l5g), while an increased rrsk of this syndrome has also been reported among children exposed

!c paternal chevtitg (Annexure I50) Other stuCies have found close association of its use with

obestly (Annexute 16i - 163), risk of hyperBlYcaeniia;nd diabetes (Annexure 163' 164)' ena

poor glvcaemlc control in diabetrc palients (Annexure ;55')' There are reports that it advers€l.''

affects calcium and Viiamin O rneiabolism (Annexu'! i'66 - 768) and alpeltte lAnnexure 169t

/:,Cd ra ! ia n c n C P svchol oqtc r! d lsa r ae rs

Tv-o studies have shown ereca nirl usaSe (mcre so !.'rth tooacco aoorlives) !o be associElEo

\',rih cleperoence i'/ndrc.r. ii'latiu'e 17C :7-- C" 
"ire 

othcr hanc scr:1e sluCles hJ'"'

reiloried il! therapeLltic eiieci in paiicnis oi 5'hircphrenra by producing less Severe symptoms

cl ihe ci5ezse lArnsirre :72 1771

iaa.aa,ra: j'. e heall,'

l.ra.a niri ahelvins c!lrla3 ar:3n;aa" has b"1 repof':ec to be 5lsniilcanIly assoclated wrih

.ra:rctsabrll"cuiccn'eilli(L-pra'ia:irrl:\''lo\"'''ro'lr"'elgl'!anctecucccbrrlnlengihinbabl:s
c\.,en alteI irolustment ior o(her varrabiP\ lAnt)e"'rtc ljt - 178')

, .:'a iar:ia & r:;:': r \'i:!?
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Two studres each have found
development of liver crrrhosrs
182, and unnary stone disease

areca nut use associated with si8nificantly ancreased risk of
(Annexure 179, jBO), chronic kidney disease, (Annexure 181,
(Annexute 183, 184)

Evidence summary

Majoflty of the identified 5tudies ar€
studies show strons and _",_,"", ",,lllli',',*orl,iij'l,"jl.liilll;i"J[l,:lJil:j:irrsk factor ror the development of cancers of the oral cavity, oesophagus and liver. fhe risk ofthese cancers is found to increase wjth increased duration 

"na 
f."q,l*V ot areca/betel nutusage. Sufficient evidence has also been found for the development of o.at pre,mafignant

lestons wjth a hith risk of mafignant transformation, while few studies have reported closeaslociatjon between areca nut usage and pharyngealcancer.

Strong and con5istent evidence !vas found for a signiftcant associataon between areca/betel nutusage and peri,odontal drscases, cardiovascular dtseases, metaboljc abnormalities (incluOin6obesrty and d,aberes), and adverse birth outcorr,es. Though t,rnlteO eviaence is available Iorother diseases/condttions, results were conststent in implicating its use with Increased risk ofall ciLrse norIaliii. and for arLrsrng lrver cirrhosis, chronrc kidney cisease, unnary saone oise.:i,ddd."iron. ,no nr-r\o-s \\slerx or\.ases. lherp r< .t(^ .^_- ^,.-^-l] 
- '

rherapeurir efie.r,n p",i"n,, rrnn r.r,,,otpr':::: '' "'t" 
some evidence lo suggest berel nL,t's
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A0}lARyA TljLS| REGIOflAt CIAft0Eft TREATIIEilI AilD,RE$EAR,0II,|I,IST|IUTI, Btl(Ai
(REGIONAL CANCER CENTER)

ASSOCTATED GROUp OF HOSptIALS, S.p MEDTCAL COrLece, e,KA*en_334 003 (RAJ.

Ref. No. RT/AT-R/BKN j : .i
To-

The }]on'ble prime Mimsrer of India t t
New Delhi

3ub: Appeal lbr ban on sale of Gutka ard olher robacco products.
Your Excellency,

This is true and hard t€cr thatLbir oj_gr,l" ,: 
f:_:l.ea6,ng day by day in our poputationspecially in younger popurBtion due to.tts easy avaitabitity at.aifrniis of rshop. Gutka is apreparatron of crushed'areca nut Itretel nuL),.iobacco, 

"iL.r.,i-pi'r"-ni", lme.?nd shee, orsdvoury flavou.ngs. rt,s consdm;d much rr\E ct.*,nq toouc.J-aio is con'idered to beresponsible for oral cancer and other seyere ,iegative rri.fif, 
"if_.1t 

. ;i,",most serious sadeeffect assooated with prplODged GuttB use' ,s u ,,s[ of .uoo"., eouau]is- Srlspec.ted,to eievate therisk of cancers of the gurn, mouth, throat, tung, r,r"r, .r"rnuii,-for-r.i#ia ,o".opt.9r..
Gutka.an also lepd to abrupt <hanges io btood pressrrre, dizzrn€ss, bjurriog of vision andeven patpitatron cardrac arrhythmras. It rncreases the.sk of heart attaik_inA strote.
Oi.l. instttute Ach6rya T.ulsi Regjonal Caflcer Treatrnent & Research Institute, S.p. MedicalCollege, Bikaner is situaled in North-West part of the nu]a"thun. 

-p-u_tii.t. 
from Dehi, punjab,iraryana, uatter pradesh arso approach for ireatment at ih,s 

"."a.a_o."r cavity is one of thecommonest matrqnancies at oilr center contabuting 1Oolo of ail rnutiqr.r.y. fO.BOo/a of a|malignan.y are tobacco related jn our centre. In vie; of these itt effeiii oi.toUacco, we appeatto you to rake nec€ssary stefs for completeban on cuttu 
"nJ 

t.pu.t-iJ,rlua,on programme forpeople about ill effect of tobacco.

. Srr, our government is spencllng huEe amount of money for cancer control proErammeand or\ the orher hand we are not removing the root causes oi.u..;;,.;. Tobacco and Gutkav,/hich are known causes of cancer devetopment we expect f.o,n lo"iin*"nt to ban sLchproducts comptetety and stnc y to save the popJtation or'our corntr.j rrom itJ effects or lhese

Ccay to

yours,

(Dr. R. X. Chaudha ry)

Acharya 'rursi *"n,.". i '.1',.'l!i
Treaimeni & Researalr ilsl iuie,

e k.ir,.:iri )

il--i, rr i1 Fiii .; , ,, i-ov.rr.rr..l c. IlLlLn, tJerr Drrtl

,)
( Dr, R. K. Chaudhary)

'-t'a

Date...::. . i I
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Aioinivsnture o, covt. orcujaral & Gujarar Canoar Society

THE GU'ARAT CANCER & RESEARCI.I !NSTITUTE
[M p Shah Cancer Hospitat]

REGIONAL CANCER CENTRE
lR..oqniz.d by Mjn,st.y o, He.[h & F.hiry w.rr.r.. Govt o, r.d,.l

To

Dr. Manmohan SinSh
Hon'ble Pr,me Minister of India
Prime Minister's Office
South 8lock, Ralsina Hill,
New Delhi, 110 1.01.

No. ccRrTEsr/D/ l650
January 4 ,2011

Dear Sir,

Gutka sdid in small pouches Bcross the_country has become a ery 5erious health hazards tocitDens ofour na'tion, ,Easy avairabirity of thrs mixiure of toxic sru"t*." .r,Jiior, ioarde tobacco,Setelnut (sqpari). Lime etr. is.vairobre very freery and many rirne .t 
"ort'oi 

t"s, thun r .rpu"It has affecred hearrh oflnony peopre and cause.ancer, u."*j., sub.;;:;u, Fibrosjs etc. Thetrend of cancer afler introduction of th,, oral cancer inctoaing mirtrne oiloxins ha6 changeddramatically. As per the records of our lDstitute before two d..ade. cance, of lhe throat wa5number 1 type of head and neck can.er 
_NovJ 

rt is can(ei ci mouth, particularly oral cavity andcheek is number l type of,cancer in head and neck rog,"rl rt.t.nut*"i, ale group of 2O to aOyears Thi5 cause5 cancer eaalier than
rhe prime or the rire or o,n citi,en, *r,lillilT:: ,tJ,il::';il.il',.#L,"[:J*:_"#:i'
Oer lnstitute has done many ploneenng studjes on this and efI€ct of the Gut&a on BuccalMucosa also We abo appeared before the high Courl cf Gularat to give the expen oprnion jnihe petition filed again5t Ahmedabad Mun,cipal Transport Service 

"n-a 
Cuyu|'", State TransporlServrce to display the Pan Masala 6ni Gulka dtivert,sL",lienr I am nappy ro,nior,r, you that theHigh Court of Guiarat has drsposed off the applicatron of the AMfS a;; GSRrC and now ast(edihem not to display advertisements on the crly aocj Staie bures.

sir, we firmry belreve that Gutka 15 porson for hearth and rts dirtributron in any form is to bebanned in our country. I would lke Io e.nphasis thar ihe country nee.l gocd iluman resource.
As a Director of the ReBiorial Cance, Centre and atlo rn my personal capa(rty, lhave observedfor last 4 decades about the hazards ol rhe tobacco and cutka t woula Lke to /oin hBnds wrrhall lhe tobacco conlrOl organizarLon! rn the.ountry.r.Ld reCommend rhat thc strict actronshould be taken rn this iss!e.

ihan<Lng you,

.:

!r ,

i, Pjdhil:l:
ii or,. DireatO'

sl.4b- j:- -
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DE"AETTIENT OT SURArcAL ANICALOG{

REGIONAL CANCER (lENTRf, : PT' B'D' SIIARMA,

PGIMS, ROHTAK - 12'{001, }Iaryana.

l)r. R.I{- Karwasra NBBS,Nts. Fl s rlcs,li^cs (lsA)

I lead of Surgical Oncologv
Pt B.D. Shamla. PGIMS, Rohlak

Sub : The Cutka related Ilealth lLzard'

Guttlha is a preparation of crushed areca nut (also calleil tretel nut)' tobacco' catechu'

paraffin, line and sweet or savory flavoriugs lt is consurnod much like chewing tobacco'

atrd like chewing lobacco it is considered responsible f,or oral cancer and other severe

negative health"hazards. lodia has 75'000 to 80,000 Bou'/ cases of oral Gpnoers a year'

According to WHO Country profiles, hdia has one of the highest rates of oral caacer in

the world and rates are stil.l increasing fhis drsproportiorate incidence of oral cancer has

been related 10 the high proportioD of tobacco, gutl&q tllaini or paor'masala chewers' a

habit unique to lndians. 'l tLis is rrue across a hroad spectnrm of people' rich and poor'

ma]eandfemale,oldandyoung.Gutkhausebeghsataveryyolmgage.ltishigbly

aildictive and a howD carcirogen l)ue to its often flavor'ffri taste' easy availabilir-v and

cheapness, il is PoPular with poor cbildrco' who can efitrit precancerous lesions at a very

early age as a result. Syutptoms of caocer oheo appear by h'igb school or oollege age Al

our ceDtcr we have seen siuilar trend ald have diagnosed oral cancer io as young as l5

ycar old.

Gu&a causes chrouc irntatiol and needs to sul,mocous fibrosis, Ieucoplakia & ora

cancer. Apa.rt liom this it is also responsiblc for cbronic sorc tfoat &poorhygi€ne' ln th

absence of C arlcer regisrr] it is not possible to quanti! the exact burder of the gutk

related diseases at Regional Cancer Centrc- Rohtak Hosever Oral oaucer accouots lt

onc-third of the totai callecr casei :d1d goo'7':t of the patienrs zue tobacco/gutkha'rkhai-0r I

pan masala chcwers



In aoy educatod society sucb habits should be shusned but rather tha! this staDgely dle

habit has a high degree of social acceprability in lndia. A popular advertisement showed

the parents of a bride and groom agreeing to greet guests witt pan masala. Due to such

publicity People *'ho would not drea-o of smoking have no such qualms about consuming

sever4l packe6 ofpal masda every day, sinply because they ar"e unaware ofthe dangers

involved. W}ile packets of tbese products do bear health wamings, they are rendered

a-lmost invisible by the brigly shiny packaging and the small size of the wamings.

Proliferation of companies producing th€se products rellects failure of our govemance as a

welfare state. Mumbails anoual filnfesival - the Bolllrwood Oscars - is spoosored by one

of the main producen of Gutlda. What is this? We are aotually exploiting our fellow

hurnan beings simply becapl;e they are illiterate and poor and we warxt to use $em as

slaves. No body wants the gron4h about which we keep on disoussing all the tirne.

The govemEent shoutd be prepared to ban the production of these products. This wrll

mean loss of revenue but we have to do it. The cost shoulil be increased mlrhy fold so that

they are out ofreach lbr most ofpeoplc. 'I'he children should be taught ahorrt lhe hA.mlirl

effects of Gutk}a etc. The people \ryorking in this huge industry should be rehatrilitated.

(Dr. R.K Kanvasra)



ANi.J T - ]L

!*'. { ktt i l.: i.ti r'.{.i"r", :,.. i ; 1 . t . i :.i !.' ;ii : i
l;B "r i "rt.i irn:atrE;:,1!!,i,,i.-. i 1. :. ii.n:!$; .. - . i,.1, r -. .i

SrftEC?tlF( - asr ftEct!::liir, :;!'!!;..;t ri:: i.i il il-
l'!d. 94li |ailn,l:iiir,ai*ii,:jirr t. - 1 i

xqviary l i "1'v;rir
;p6.,.ii., i.ri, . .. ..'

!i,.,..c:a:i:< : t i !:!_ :a:i.. : _ : : ir .. i: r( -;: Jjr.:rii r,- t.i: !.;i:

fi*i tir, RST/RCC./Di/01/20I I tu:e

To
The Hon'ble Prime Minister of {ndia
New Delhi

Sub : Appeal for baD on sale of Gutkba aDd other lobacco products

Yort Etcetlenq/,

I would llke lo draw your anentlon regarding lhe dimensions of ill cffBct of robacco in Inr
Admirnsrarive measures which have bee[ takrn in Europe and {-JSA, have shown a downw
trend in tobacco related ca$cers in,the westem woild effeetively- 'Iobacco is one of the single n
importanl risl factor for cancer, cardio-vascular and chronic respiratory diseases There rs

alarming rise of tobacco relaled cancels iD youog age groups and ev€n in school going l/o
adulrs in Central lndia as seen in our Hospital lrased Cancer Registry.

We would requesl the Covernmeat of Irdia to take urgenl steps for completely ban thc sal,
Cutkha and all otber forms of tobacco products along with plaDrdng of effective rehabrl,latroi
the people who are u,orking for ilus indlstry

I shall be graterul if the above iacts are Iaken into considemtion and an effecti\,e tobacci, co;
policy is liamed out.

Tharkng you.
Yours sincerely,

I .....-
( Or. S Chaudh uri )
Dirccror
RST Regional Ctulcer Hosprtal

Cr'p1 for t':tt,,r,,t|t'n & n.;:,'
I -l 

he ]li,r alL L--rrL.x Ilr:lirc: .: il.-all!r & f..ni1l\ \\'elfire
Govemmenr ,Jr lndia,

^"ew 
lleiht

3'd January 20

l i:
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DR.BHUBANESW AII CANCER INSTITUTE
IRF-(;IONAI, INSTITUTE FORT}(-EATMEN T AID Rf,sEARCH)

(iOPINATH NAGAR. CTNVAHATI, 78IO I6
ASSAM, INDL\

No.BBCUMisc-l l6/Dil 7 itib l20tO
tl

To
The Hon'ble Prime Minister of India
New Delhi

Sub : Appeal for ban on sale of'Gutl(i apd olher totracco pr'oducts

Your-F;xcel lency,

you mav be atvare that.the liy€s ofiaritoo,many people in the world are boitrg trlighted and cut

shorr by chronic diseases such as .hean discase, st{oke, ca$ce\ chrohic. {&Spiratory diseases and

ai"t*". ,I'oUuo.o ii one of the si4!10 mOst irnpo(ant risk factor for can-cer,. Qardio-Vascuiar 
. 
and

chronic respiratory diseases. Ttre P.opulatip! Based Cencer Reglsb) of Natiohal Cancer Registry

iL""_*"'.iioi,.m has reyeaied,rttia[ tlie iaoiderNe of cqgeer, in lrdie .is hig-o.est in rhe slare of

ira"I**'t"ii".,J Uy Urban Kamrup diitrict oi Assarn. This i6 largely dtre tir rhigh prevalence of

;";;;-";;.;;e;; i,,, *" Nontr, Epsts- Il"gion' Fiftv five !o sixtv lercent of all cancer's in the

."gion *" at*'"o olated. As'Per iqforajaiioD evailable, in lhe cir,v of Gu\^'ahati alone' Gulka wonh

r.i t i.oo luLt . *" ,otd rlaily_ 6,'5 lalihs,{iea}et of Eurka and 3!2 lal{hs packet ofciBaretle are sold every

aay in Arram. As per Gloial SiihooliPdrsonnel Survey (CSPS-2006)r 3'1 3ol" of child'en in the age

griup ol t3-r5 ye; consume robacco in.the Nonh Easlem Region_ I obacco producrs are sold lieely

in qnri arormd educational institulions, hospilal and olfice pr€mises'

Considering the irealth haTzrds of the lobacco prodrlcts, il is very imponant rhar the

GovemmeDt of lndia takes necessa.q/ steps lor colnpl€le ban on sale of Gutka and other forms of

tobaccoprociucts.TheGovemnentshouldpromoteeconooica]lyviablealt,e.,nativeslolhosepersons
who rviil be adversel.Y allecred by the Govemment policy lo bar produetion and sale of tobacco

pr0ducis.

t shall be highly oblised ifthe above lacrs ate raken into consideralion for evolvine an etfective

tobacco conrrolpolicy

l'ha:rking You 
Yours sincerery,

N!9""rN
( Dr. A. C. Xatald )

Director
Dr B Borooah Caocer hstittLte

t iurvahati-781{l I6

' '.: \\.-ri:L .,,11 il.i,r,.!,:
. '.1 irl -i

December 29, 2010



Memo No.BBCVMisc- t36lDir/ .. t 2OtOt 
CopyJor irlormltroh & ry'a ro:

1. The Hon bte Union Miiister o, Health & farnity Wetrare
Govemment af India,
New Delhi

Decembgr 29, 2010

/
( Dr. A. C. Kataki )

Direcrm
Dr B Borooah Cancer Institute

Guwahali-?g l0l6

DR.BHTIEANESWAII BOROOAH CANCER INSTITUTE(RTC I ON AI INSTTT UT€ FOR TR }, ATME N T AA D-RX-S'F;';. CoPINATH NACAR, GIryAHATI. :ri]o*". -.. ,.,

ASSAM.INDIA
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DR. JA}'DIP BISWAS
M BBS,MS'DMRT,FICS,FAIS
DIRECTOR

&
}IEAD OF THE DEP.ARiIMENT 1SURGIC.IL &
MEDICAL ONCOI"OCY, CLINICAL Rf, SgARCII
&'r'RANSLATtONAI. RESEARCIT)

No.D,l8(i7y95(r y 2 681

To
thc Hon'ble Prime Minisler of lndia
South Blosk
Raisina lliU
New Delhi-l l0l0I

/AnnA
[rLll.]t9

Chittaraajan Nationai rCAncer Instit
(An Autonomous tsQdy unde, Mioisrry ofHr

and Family WpJfare; Government ofk
17. S.P- Mulhbrjcc Rgad, Kolkata,7(

Phore : 2475-g3ll. 2476.J l0t(Exrr
Fnx : Z47J-?60d; eharl cncinsr@vsr

ht.pr;v.cnci

January 3, 201 I

Stbject t AppealJotban on sale ofGutka atld other tobacco producls

Ilon'ble Sir,

I would :like to diaw yow kind ahention to a serious pressing problsft that conAont us
directly- You are aware ttrat caicer tal<es a hea!ry toll of humaD life evpry year. But
presently we have su-fficient knowledge. ways and prevenlive measures LhB(. can..belp io
cont.ol.and fight this dreadful disease. Ir is high timc we take up *iis aspeot more
seriously. Ih view of this, Lhe following appeal is submincd for your kind peyusal and
consideration.

Gutka is a lobacco product and lobacco contains sevenl chemicals, some of which arc
carcinogenic. Thus gutla is a potenrial threat lo human healrh. Apan fiem.earaer. The
availab.le data shows that consumptioo of guika and odter tobacco producrs are also
responsible'for several chronic medical ailments viz. like Hypenersion, ceretrrovascular
accident, myocardial ischemia, diabetes. chronic respirations diseases etc.

Cancar of oral cavity is lrequent arinong paricnrs a ending the OpD of Cbittara-njan
National CArcer Lnsriru(e, Kolkata. A common fiDding among the canggr patieDts is
addietion.lo, gut&a and other tobacco producls. Hcnce, gutka seerns {o tiaye a rnajor
coDtribntion to oral caice! in eastem lndia On al average annually more.than 1000 new
patients sufie ng liorn oro-pharugeal cancer. man), ol whicL are related lo gutka use,
are registered ar CNCI. Kolkata. It is obsen,ed d)at mag iude of robacco related cancer
iI} average is on a! uplliird trend ;n Llaslem India Th;s is largelv due to high prevalcnce
oltobacco consumpri(,n in'.he Easlem Rerion

Contd...p/l



2t/
The available data in this regad is fumished below :

State ?005-2006% 2006-200?%
Kolkata 45.8olale) 13.8 (Female 12.3 (Female)
Dibrugarh District 56.3 (Male) 26.4(Fematc) 57.0 {Malc ) 26'r rr'".',"t"r
Kamrup ljrban Djstricr 59,7(Male) 26.1(Fernale)
Mizoram State 17.3 (Male) 21.6 (Fe&ate). 18.2(Male) 20.9 0
Aizwal Distict 4 1.6(Male) 20.7(Femalc) a3.l$.{ale) 22.1@ffi
Mizoram State Excl aizwal I 33-3 (male) 22.6(temalej 31. 19 Female)

Inspite of the maglitude of robacco reiated cancer is ontan upward treoq uniortuoately
there is practjcally nor much control on producrion aDd s;lling of guUa. It is sotct
everywhere. No sensible peron car be happy wirh &is, Ua&itunate]y, rhe foous oo
tobacco coDtrol activities is much more on smoking rathel thair 

"o 
ol"*"tt" toUu""o

producls lhough the second one is m[ch more prevalenr in lndia.

It is feh by all co[cemed that the regulatory mechanisms imposed on smokilg dlso needto be imposed on sale of gutka as well. lhe mechanism of implemeDriig thg.laws
barudng producLion. sale ard trse of gurka should be properly Ia;a aown and-moniro.li
strlngeDdy. .A. t rcad based IEC campaign highlighrirg &; i .effecG of gutka Ileed to be
launched involving all srake holders.

It will be deeply appreciated if this opinior ard suggestioas.on the aboyc.rrpotioled
rnatters ate taken inlo consideration to launch a campaign to regulate Ihe produoiion, sale
and use of gutka in the grealer interesr oI rhe public. Ar rhe same tfune it is iraperative
that Oou. should promote cconomically vjable allematives to those persons whJ.will be
adversely affected by lhc Governmenl policv to ban production and sale of tobacco
producls in order to ensure Auitful outcome in this regard

'l hanking you.

With mv best pcrsonal rceards

Yours sincerely,

)l
a

vdiDr
Di

Jn
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CANCER INSTITUTE (WTA)

RECIONAL INSTITUTE FOR CANCER RESEARCH AND

TREATMENT OF GOVT' OF INDIA

ADYAR, CHENN'Ct 600020-11'{DlA'

PHONE: 2491 07rl; 24911526

?Bs 0\3\ 2235024'|.

FAX NO.91- 44 4912085

E-mail: caninst@md2.vsril.net in
31 12.2010

Your ExcellencY,

Sub: Appealfor ban on Tobacco Products (Gutkha' Cigarettes' Bidi and other

Tobacco re'ated Prqduots)

lndia unfortunately occupies a very special place in 1he World Tobacco map As all of

us are asplrinel to achieve a 'Super Power Nation'status fo|lndja' it js estimated that lndia

would lose 132% of its population to tobacco terrorism 't'y 2020' Currently' thele is one

tobacco relaled death in every eight sesonds in lndia' AEcording to the Madrds Metfopolitan

Tumor Registry, the tobacco related cancers together cohstituted 4470 'and 16yo of the total

male and female cancers respeetively 960_/0 of the oral cancers in lndia are felated'to chewing

tobacco {GLrtkha) According to l\ilMTR oral cancer js the {hird rbommonest cancer among men

and foLrrlh among women Mouth cancer is on the rjse due lo mole youngsters gettinE

addicted 1o Glikha ancl 40% of the lobacco 'Jsers are in the smgkeless {orm in lndia Unlike

westem countries, chewing is a rnajo' public health threat to lndia and it needs special

attention.

Tobaccc related cirseases sr-lch as cance' cardiac and pulrnonary probiems elc ar(

not contagroLls and hol\]ever' the tobacco haolt LS contaglous due to varlous psycho socra

and envrronmental factors ln Chennar' 189% of ihe i1ye"r'old tlrild!'en a'e'J'rxE l'b2ccc

whereas 25 5% of the ccllege studenls are tobacco users 4O-'9% of the children ln Chenn'

are exposed to passive smoking al home [lespite the la!^' in place 35'8% of the 1'l-'t3 ye'

old children are procLlring tcbacco from the shops either for ihem or family rnembers' B77o {

ihe children reporte'l that there are 5_ 30 shops around their educational inslituiions sellrr

tobacco

To

The Hon'ble Prime Minister of lndia,

New Delhi

Qeversinq this eniirelY

Public he6l1h

p.eventoble ,obccco ePjdemic must now ronk os o lop P,.iorii-y fo'

ond fo. polilicol lecder5 i every counl'y ot-lhe World -

Dr. lr\ar96rel ahon WHO Director 6enerol



ln a study conducted in Chennai city by Cancer lnstitute (WA), 60.2% of shopkeepers

repo(ed that out of the tolal profits ea.ned; only 10-200/6 was atiributed to lobacco sale,

implying thal the percenlage of profit earned by selling tot acao products is far less compared

to selling other commodities. Moreover. 3l.3yo of the shopkeepers menlioned that they are

contemplating to stop tobacco sale completely. However, the tobacco indusiry makes false

representation lhat the retailers- will be affected by ban. 75.10/" of the shopkeepers i^-sisted

complete ban on tobacco products comparing with the lotlery ban in Tamil Nadu and 60% of

the Heads of Educational inslitrrlions also insisted for complele ban in addilion to slringent

punishments lo the violators. t t

Moreover, 53a/o of the lobacco lse is jn the form of bidi and it causes 6lakh deaths

annually ln a study conducted in the Southern Distriets of llamil t{adu, 99.6% of the bidi

rollers are ea.nrng less than Rs '1000/month and 95,2% Ieadjly.elpressed their willingness to

shift their occupalion srnce it is nol remunerating and causiiig,health problems.

It is reported by ICMR, the health 6ale costs ar,e multlple{irnes more lhan the revenue

earned from the tobacco industry. lt is evident; the killer lo6acdo is no way beneficial to lhe

users, sellers, farmers and'the Government.

Considering the above facts, I request the Governroent of lndia to take necessary

steps to rehabilitate the workers involved in tobacco and'ban all the tobacco pioducts

completely in lndra

Thankrng you

lo{*2
-.,.

agai
Director,
Cancer lnstilute iWlA)
Chennai

Reversrng lhis enrir€ly p.eventoble robocco ep;demic musl now ronk os o loP Priority for

publc hedlth ond fcr polilicol leoders in every counlry of rhe World -

Dr rr',orqcrel ah6n V/HO DirecTor Generoi
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To,
Hon'ble Dr' Manmohan Singh Ji
Prime Ministcr of lndia
Irrdia

Sub :- Regarding health hazard ofGuika chewing

Respected St,

I tabir of Gutka che *rng is gorog to be wery dangerous health hazatd for the peoplc of India

^' *,;r 
u"U, i" 

".q*eilUylp".rPle 
of all ages' Even school gotrg children they zre using

Gurla rery t.q.,..,tly l" *ti" tiev rcach ar ri:e age of 1'wenty to Tweory Ewe years thcy

,l.".lop disea.. io ,r'r,ruth as oral sLrbmrtrr'us Erbrosis and oral cancer'

1\c ingredrenrs irl (lurka like lime, bctclnut, camlol & others are toxic to mrrrosr 't orl
.,rrit1 i p.r,d.,ces .c,'erc charges n dre iorm ot leukoplalia (J?re Canccrous conrlition)

.,'r Regolal Calcer (]eagc, Gu,aLror rtc sec aboul 5001o t00 cancer (ascs tve4. ycar relateci

ro rhc habit ol ( iuriir chewog

llis Compaoies Lhe) 2dvcrliscd lor rhe sa[: ol (]ut]ra rn ''Lrch a u';r,v tbcy :ll cLrss oi pcoplc &

"iii'g. 
.iir..pl.*,ly get attracrcrl Ior rius hrzarclous prorluct & ger habrt oi constrnliug rlis

li is or1 requcsl r.i Iour goods'lt rbat rdvcnis':mcnt & s;le o{ (lu*a shouid rompletcl:

bamtct rr Li!:, -.,:, i.it'.,.e ,ri o.,. gent'"'ion ':ar 
Le saved ltom the barnrlri tiiecrs of Gud':t
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t'rol'. Dr. 8.R. S-hrivlrsler
[)irettor
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Dr. l\,4.H/ Maridowda Road,
Bangalore - 560 O29
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It has been well rescarched and underslood thol chewrnt Gutka ls verv
Injurious lo health. k causes oral carcer and has ma4y orier severe health
effects. It aiso js iesponsible for vast number of cases of orai sub mucous
fibrosis, a precancerous condit;on. Where in the muscles in the mouth
evenrually lose their ability to srretch.

The comerts of Gutka include tobacco, belal nu1, calechu, arseflic, lirne-
paraffin, magpesium carbonate (used beyond prescrilied Iimits). Most cfttiese
ingredients are well known carcinogeDs and warrants ban under prpventjon:c,f
Food AdulteratioD Ac1 and other similar provisions. The tobacco in Gurka
rel8ases cancer causing chenicals cailed nitrosamines in the mouth.

Although rhc burden cl cancei only due to the use of Guka is still not known,
the tobacoo r€laled cancers al Kidwai Memorial lostirute of Oncology
@remier.Regional Cancer Centre for treatment ard Research on Cun"e. ]i,
Bangalor€) accounts tbr47 04 ofall cancers in males and 20 % ofall cancers
in females.

India has fie hi-chcsl nurnber ot Oral canccrs in rhe world and rhe use of
Gurka is increasirg mainly due ro a group of enlrepreneurs ..Cutku A*;n",;
nmed 400 years oiJ lobacco proriucr hand-rolled iD betel leaves rnto a spicy
hlcn.r 

"r..l. 
.ur, i. ., ,r J .n,d., prc\ .rr .r,r(. r.rn<rr iro.:, trarl-at.rc r., i.tri

D<-lhi Sr.lcs .,1-i( 'i,,r.( i, . ir.-\un! pro.ii .rs w,)r lir I I () 0 biil;on irrpecs in 2004

KIDWAE MEMOBIAt IP,lSTlTtlTE CIF ONeOLCIG

"nrrdc€d ere!Fd iodnrt'd dedo d&ro^dcod,

*o.ooli mdd rtoB Eiof.5e,'a 1
I

o1!. ec..l.1. idi, ioi. ( ooddoa.Lrol o?^Drd draerl &;Dd6.-o do+tjd)

: XIMO
: 26560722 (Direclor)
: 26094000
: 91 - 80 - 26560723

I

NO:PER/CAEJI/D-2- I46120 t I

To:

The:[Ion:ble frirne Minister
Gov€IYlmenl. dilndia
NEW EELHI

Y OUr bXCellency,



e*#tu mrdd i{oQ dofl
KIDWA! tbtEMoRtAL |NSTITUTE On dxcor-oay

a9deg6, u?.DFd iot-ocdd d:dJ z.3teD *eax
olD.o.:,..:,. id+ ioio (ooddoD.Ucojr s^.;";;#;_?F io+rrd)

KIMO
26560722 (Direcror)
26094000
91 -80-2656072C

ln spite of sLringent lawV nlles on sal

H$.;H;n;;l;*titfl"*:,sl;*st*##
i ourdarion work i ns wi rrr .cr,oori ro el,1}1. n,;l..i,"1#,#[Td;I|",
The faots mentioned above calls formenace Il rs 'lrme ror all of ut who ha',tle.i-os1 .slringenl .acllon lo curb lhe
or Gurka ir "* 0", ," i", ,-ilil;:: :::l \r rtnessins rhe caused by usc
rhe noisc cduscd by rh" ,.;;;-;;;ji#::1.J" *,* o,' uoi". ., u. ro di,n

As canccr care provides and oublic
n-ecessan \uppo, (r! srrenolhcn rhe.rr5"1 .':tot",.., we exlend ar lhc
we,rare i,, wage e 

',;;:;;;;j:1";;;:"j{tr":l::Tff'*TIrh 
and Famiry

, i, :..

P llao. au.. :sgcn+tr erl
LJor(rrDt,- 560 029
dnir-Br, tfrdj

, 9r. M.N.Maridd,lda Road
tsanstalore , s6o o2c

30"11 ::.::19,r,,".?dra Moniior, 
" ffiX$lt",*riloased rn tlyderabad, lndia

Yours sincercly.

r\l \,]JAYAKU\4AR)
Drrcctor I/c
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are on fack to double hv
i emational r.s.a.ch firri
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M N .F ENSTTTE'TTE $F ONCOTOGY
& REGEOS{A.L EANSEn, CIENTER

':i,, :!,ri{7L': i, - i,-.:a -i .'-]i.,l,_i,-,F lrrl[]ill.:\;;.::.Iiir::j;l

Red Hills, Hyderabad - 5OO OO,r: A. P.
Fax : O4O - 233L4O63. E-rnail : dlrmnrtorcc@iahoo,com

Er.T.I.IANDAPAL, m D. FtcR

DIRECTOR

+91 (40)23 3 I 84 14, 2ll I

19 r(40)?l I I 8a24, 2ll9

Rc. No . / MNJ to&Rcg/ 2OtO/ 5 t...,
ll

To
Dr. P,ankaj.Chaturvedi

Head and Neck Surgeon
45, Head.& Neck Services
Tata Memorial t'lospit;l
MUMBAT ..400012

Dear Sir,

With reference to the E.mail, 28-12-2070
succinet opinion for sale of Gutka to be banned
adductors and their famrly. Please find the
requested in your letter.

Sub: MNIIO&RCC, repaesenting a short and,succinct.opjnion,for sale,of Gutka
to be Bannedin,our Country and to saue titelire,ofladduclors and their
fa m ily.

Ref: E-mail , dated,2Srh December, 2010.

Date: 3 -01 - 2011

MNIO&RCC, representing a short and
in or,rr Country and.to save the life of
points covered in the enclosures as

Yours Sincerely

..i-)t: t -'U 'i| /-)-^--r- -- --
{DT, T MAND,APAI)

DIRECTOR

Wish you a favorable ludgment in favor of the Public Health.

Thanking you,

Encl: as above



MN., INSTITUTE OF ONCOTOGY

& REGIONAL CANCER CENTER HYDERABAO

The MNJ lnstitute of Oncology & Regional Cancer C€ntre was established in 1955

and inaugurated by the late Pandit lawaharlal Nehru' the Hon'ble first Prime Minister of

lndia on 8th December 1955' ihe Govt' of lndia has conferredthe status of Regional

cancer Center on 13s March 1996 as a 12th center in the country- lt is the sole referral

' ing fret compr€hensive ca'{c"' r:att to ihe poor
hospital of Andhra Pradesh offer

patients. lt is also serving a number of cancer patients coming frorn surroundinE states

of Maharashtra, Madhya Pradesh' K?rnataka and orissa A{t€r mBking a hurnble

beginning as a 4O bedded hospital we have grown into ihe institution with occupancy of

350-400 in Patient5

More than 11,000 new cancer patients are registered per year and at'out BO'000

patients come for follow-up 1500 maior surgeries and 1O0O rninor sutgeries are

performed per Year- 3o0 patients are being given radiotherapv and 300 patients are

being Siven chemotherapY every day More than 15 lakh cancer-related investigations

are done everY Year'

The institution has the following Departments:

l,Radiationoncology,2,surgicaloncologY,3.Medicaloncology,4'Plastic&

Reconstructive Surgery' 5 Nuclear Medicine' 5' Radiology' T Anesthesiologv' 8'

Pathology, 9. Dental Surgery' lO Radiation PhVsics' ll Molecular Oocology' 12.

giochemistrY, 13. Pediatric Medical oncology, 14' Pain & Palliative care and 15, Tobacco

Cessatlon Clinic

The MN.l lnstitute of Oncology & Re8ional Cancet C€nter' Hyderabad is a teaching

institute affiliated to Osmaoia Medical College/NTR University ol Health Sciences'

Vijayawada The institute is offering the postgraduate and paramedical courses '
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Gutka constitutes of Nicotine in the form of tobacco and other ingredients which

is detrimental to the human health particularly Oral Cancers such as Tongue

Cancer, Cheek, Floor of mouth, Palate and Tonsils etc'

Gutka consumption is more common among youth As smoking Cigarettes, Sii is

obvious to persons in the nearby environment hence youth take the gutka in the

palm and dut into the mouth and slowly ctew jt and thi5 will make tobagco

consumption invisible. However as tot acco is hazatdous to health in this forrn of

consumption trecomes invisible to the neighbo's Hence particularly drivers of

Auto rickshaws, Transport vehicles, petty vendors and even white color

employees in the offices wherdsrnokiig is prohibited chew tiie Tobacco'which is

not otvious to the Auihorities. Ihis is a more dangerous form gf Tobacco

consumBtioD which is surreptous hence Gutka is very bad in our opinion' The

habituds is also'encourages spjttiog within the premises of offic6 ' banks'

hospitalE and Puhrlic Places which spoils the surrouodinB environment and causes

infection to all.

The cancer cases e re 70 - 2OV. of t+re Tobaeco related eaoeers are due to Gutka

Consumption in our center, MNItORCC, Hyd'

Gutka is sold ail over lhe country and through the Met'opolitan aities Gutka is

available ih all shops near Schools, colleges, Work places, Public places within 10

yards vicinity. This is sold to minors too This is available even in Religious Places

where smoking is banned.

The Government should take steps to ban not only smoking but also Gutka

consumPtion in Publi. Places'

Selling of 6utka nearschools, colieges, Public Places aodReligious places should

be banned.

The Pan shops we.e selling Cigarettes with Gutkas (tobacco related products) are

usually attached to Restaurants' Hotels, Cinema theaters and Ba's \lve are

unhappy with th€ way the Eutka is sold and advertised' This should be banned

Health awareness carnpaiEns should be condLicted in the s'hools' Colleges with

particular importance io ihe Ioca'(o consu'rption' Drsplay the slides on hea{th

hazarCs of iobac.o usr- in Crlrerra theaters Sign boards should be displayed

banning snrckiog aod 6('lf :'"i1i)'rplion as \'vell in the PLrblic Place5 and



$Nxt-.^l

RL No. 584 Dated_3 Ul2l2O 10

To,

The IlonrblePrime Minister of India
New Delhi

Sub : Appeal for b&D on salc ofGutks tnd'other tobacco Pr.'oducts.

You'Etcellewy,

l. How bad is gutka'for bealth'such as oral'oanaer ?

)

.1.

Oral caneer is the 5s aost 'coEBon pancer in lDdia- Most of the oral
cancsrs . are relatcd to gutka eding- Beside oral cancer, gutka causes

otber health &azar& lilie..erosive gastitis, oesophagitis, hEdrt diseases,

lwg diseases- For orali cancer , person who is chewi.ilg ilobacco is

haviog 2-4 folds more rislq 8- 10 folds more risk who smotes as

well as chew and Person wbo keeps tobacco gutka throqh otrt night is
6G65 fold more at risk comparative to non chewer.

'What makes Gutka bad in your opinion?

Gutka by all means bad for PersoD, society & countr-y. From ancient
rime lodiar morniog starB with guka . this smokeless tobacco is slout

poisoB forPsrsoD, farnily & society. As a rule of thumb where ever

chronic friction isth€re, it is genesis of camcer. And tobacco spiting
over walls is uniqueFeature ofotu cormtiy'

what is the burden of gurka rclaed diseases in your center?

Head & neck cancers are most common carcer in ow registry' In year

2009 our of 2868 nervly registered patients 521(18%) are of head &
Neck ca.nccr. Out of rherl about 59%o constitutcs Oral cancer .other

cancer Caused by gutka are oropharangeal, esoptrageal ,lung, stomach
cancers.

REGIONAL CANCER CENTR"E RAIPUR
PARTMENT OF RADI OTIIERAPY

PL J. N, M. Medicat Coltage and
Dr. B. R- Ambcdkar Mcmorid Ilospital

Rripur (C.G.) ,r92 0Or
Pboue No. 0771- 28E6661, 2890,084 Far No 4028150,

E-mail - rccraipur@yahoo.com



5.

Th8trkitrg you-

Yours simerelY

Prof. Vivek Chou.iltary
. Director, Regi6Dal':e{incci CenE€

PL J'Ntr'L Medical Co[ege &
Dr. BR A.mbedlar Memoi'ial }lospital
RniPur (C.C')

Copy Jor itformdion & n/a lo:

l. The Eon 'ble Uniol Mirilter of Etaltb &Frmity Welfare Government of India'

Yours sincerelY

GJ
Prol Vivek Chou'rh"f -
DirEctor, Regional Catrcer Cetrtre

PL J-NM. Medical Cotlege &
Dr. B-L Ambedka Memorial HosPital
Raipur (C.tt.)

Arc you bapy rai& the way gutka is sold and advertised?

No, it is bazsdsrx for person 
' society & cormtry' It shouldt€ bamed

by &e socicty intbe society forthe society'

How would you like lhe govemm€'xt to tacklo rhis isse?



4N le-
C L}VE+(NMENT { }} TRIT,LjII,{

( )i l lCl-l , )f I t ttt 1\r!;t.):( ii S L_I,ERIrvfilNDtli?
REGIONAI CANCER CEN?RE
HUNJAI}A!{, ACA-RTALA, PTH ?99 0(}6

l: l,.t,h :.'.'i..,!)li i I t'11 i.i,' i..t.i,.rr. l{r tt I I I 15 1,J,:)_r

Et tz;

t. rD,r,: j,. ,f,. . . . , r. r 
1 

, I . , | , . . . .

No n lii-l:, C:li-j tvls.,(_:i)Frf_{, J0 I (lr :

?hc Bott'blc Prlsic l{lDiste.
(;(,\ ctnntl.l-!t ![ ]:riJt!
-crrLjl h lllLrak. R.r!srrrf, tlijJ
Ni:n Dr:lhi ] lO Ol l

.g:r,.,_.,.,,:.._.h,-. .

11.,!!d. i*(rtalr. thr SOrb l-)e( . ZU tU

sub i ,ln sppe6l for ben on sat€ of cutke add otiter tobaaco producti.
it(::).r l.(l Sir .

l,: NnrrJr llnsrcrt] :ilj:cs '.1,r:r, .rr( .ri)p., )xlanil [.,]-\ 25O CrIIrk. : rrirrrqhrrir l.nrnirLrrr Stal. r,, t,rrnl Urtk.\ lll th, ,iJur)try Thf rrrpi. ,.uS]r,,i)ihinii-t[., r, g)n,rf s!, h ht,I( n{rrj,lpr .,: ,rrn., ,*,rs *"ngr"pn,l.,f ,".r.,,,,txrk ,)I conrieaririu srx( tJrnc nxriarj.,,r.,irl,j. Srnr-r r"hc 
",.,.*p,ror, 

orDONER:ort Look Eart p.lrj.ct, r,.( *,"a"*,tr i",,,*ioJ,"e ,, ,_
cx1 il!.n ti) hul.< .3;uJ\s f\L.irr*d\s..,,..rr,nrc,,rr,rn in ail rhcit srar<.Jl.I,rr.. t?).v. :),-j,.! il..,c,rpnrr.nr. . utt,.r, .Lr,J L.t1(is .Ji rh.:re pi!pt(. \1.t,.d,1!..1 ,r1 S'rrprrsr..i(l\ ,ll ic,xrrstlr..,,] .. j t( j,Br$! f*,t ,ri,'rr.lll ,._,pr,rrerc rrlti. 'l,.rlalrr .lnrt ri..)|oi u,tri, tr i|,.,. ,,,".i i., p."a.r,r. i.*rii. 

"

Wrth Ih. rrlvcnl of -(;u.tka po(ich" pa!r) Masala,

I5.:rrr gh a*.arrr:t.s. prl:grarnrnc rhr,,rrrFr,

r,,i]ltr r,lqcr ,- Lr:;{rrrnfr ,Jr)rl lhc srlr ()1 (,r,tk.r R)u(,h ," """r*.i., fr_.,In. r(J\ed Irrmcn(t(,usj! As a ,erult the coasusrptlolr of tot.i"o *em"haE iocreascd doubk folds (ir_rrrs..rrrrr.,: rr: the ust of ri_.c:;r r,rrr-,!l,rtn.c iaba,a., hnd itr\\ i.rshr.,n,..i i: rl\i, ,.|l. otae. ^s *"|';; 
-"..*.-,

,,rr1?r.!iiLiar.cqjrnii!r.t!i.rjrliilr(rx):.,::,,,,.:).,:,khha-1;rr.le:a(t,.r.1t,,t,,r...
l.,q.,

rr )a lrr r:gr rnrn( rDr.,,rrrFi, (;r)(i
r,t.\. L)rcdniz.rL.)ri hrs .rilt{dl, L.uir.r:1r.4 1r,.. iriC

OrBanizaii.:)ri r.,r i!-i .i ,.,
ot Tkrba!-ci r:r ;rrj3l,,
5h.ulai be ira|n.ii I I i..,

plltct5 I think salc oi r!:.t,.pr(xlui-tli t;) u[n rr ,xii.k.d

'1.,i;,,-r:,, aL, l,ri.,l
l, Jl,.,.r , R-t. r..j

li,u;s Srricer< t-\

i:, ,.-f;!.ii., ln',r ' ,t!') ''
I i)r ril]urani f,rdurlt,t.,, ,

it€dlcet S.!.rrerinr. Bdt tr r
(.tl1r,na1 C:t^cca (l.,:1 r.,

A4!tr,3-l!



ANNet_Eu- tg
.'---t :,.r -: Li ii{-- ii * g HTR E F $ u. T * BA{ {L} € *I{Tft s-t I

{1H.rr,.6. PnGIE0i:
: ] :--]-FiiiA?A REGIOI'JAL CAiICER CENTRE. 

''Ji-IiCK 
' 7530C'

Or. i. ay c?ariia
P.ul. il.iJ -'\c.1. Cn.orogr

icl;06r:-tll l4.rDI li

:Jl,b: rll?tl l:r:i

rl.jiii .ri.,.rc! ro ,n. J,s.r,ss,J rc jr.d ,ega!!r,:l Srlr.\clcls fot'rcco j_

,,.r afir.c, r, t !1.,L,reit Itr n.niii'r ircrE lll{I ihc inciil.r.e .i'.ral t.r,rcr, ,

i.,:,sr . (illn rn -':lrir',o, .rGulhr r'.rrlt' lLlratr{)i

.i trr\ i).:r .isrn:,1 l',:( :he jo:r of:o,rr.:rct oi L::c CriJ linh rh. .rml rrrc..i
.c.r- " : .)- .ri,\!!i,r, .rr .r.l tNlUIs ac' sni.,kil€-. irbar.! ,tjt's ll,.

.ir:..:!.r.il i.s"rij ,r ai 2', ri'crenstr:: ;ertii .rt::rl :ht s,i\a!'i::
, :i. i { , ,. .rr,lt .,, !-r-ti..ilrrrrii? 'ricr.,

.:. i, rj . ir3. 1..:iji.,' !i]-': rPi:r:tr€q lo i)i r$lleliFul:d ic.i.rrrri'Li1 .1

i!. .- r, " ',r(ia,1..r ir, l: ; a.ii]talL ii:ii1!i:it"'l a-'

E ir'',.1 -.lrii-i
r:):,iiri,rr,.,,ra,irii'rin : ril

',,,'tir6i,:r:l!: !:r!!.rn



HNNe -- Ilr'- ,t
REGioNAL
CANCE R
Ci,NTRT

P^*1 .91 a1't 214120 ! 2522222

l.t:.il n71a4Llaii. | 2572tu4

t ci! diE.loroGrvh.n9
PO 6dr z.t? rednlr corEg€ C.op6
Itirw.ndth.pur.m 6t5 01 I l6dr.

The Honlble Prime Minister of lndia
South Etork-11
Raisina'hit{
NEW DELHI - 1 10 'IO1

No-Dir/72l 201'l /RCC
Date: 07101/2O'11

Hon'ble 5ir,

Subject: Appeat for ban of Gutka and other tobac€o prodllcts

This tetter has reference to he current Supreme Court ruting on Sutka sotd in

ptastic porJches by vrrtue of its altegation that the plastic pouch containinq

gutka can be disastrous to the environment- ln this context, I woutd l ke to

draw ygur kind attention to some of the facts related to gutka use and its

imptications on public heatth in general.

ln the state of Kerala, smoketess tobacco sold in sachets are catted by the

generic nam€ 'panmasata'. The t!'rm panmasata itself i5 a misnomer because

many of the brands may not contain their prime ingredient Pan or betel nut'

A oreover, panrnasala ccmes in Mo forms ie, panmasala with gutka (it contains

tobacco) arid without gutka- lt is a combination of maoy ingredients and most

of them ar€ unknown to the consumer. The ftavoring agents are trade secr€ts

and hence the consumer is denled of the right to know the ingredients other

than tobacao ar,d arecanui



It is estimated that 35% of the lndian populahon use tobacco of which 21% use

onty srnoketess tobacco. This is a m6tter of serious public health concern as the

use of tobacco is are resPonsible not only for carcer but also for coronary

artery disease, hypertension, cerettrovascutar accidents, chronic obstrtlctive

airway disorders etc- There is irrefutable eMdence to show the association
- 

between gutJ<a use and olal cancer.

/ Among gutka users, orat cancer usually ansFs rrom a precancerous condition

catted orat grbmucos {ibrosis- lf one does not quit the rhabit or if teft untreated,

the cancer occurs 5 to 'lO years after the advent of oral submucos fibrosis. ln

our country, oral {ancer i6 a rnajor pubtlc health Probtem accounting for nearty

'10% of att cancers. Due to the-increase in gulka use among adotoscehts and

young adults, a change in trend in the occurrence of oral cancer is exPeced to

occur with more nomber of oral cancers in young adutts'

The Hospitat Eased Cancer Registry of the R€gii,oat Cancer Centre,

Thiruyananthapuram has information on tobacco related caDcer patients

arrivrng at the Centre. However, data on iocident cancer cases due to gutka

u5e atone is curf€nt'ly not avaitabte. \vhite tooking into tobacco related'cancers

occurring among rnates, i( v'/as observed that the nuriber of cases registered in

the year 2OO9 !'iere higher when compared to previous years For instance,

5730 tobacco related cases (directty or indirectty retated to tobacco use) \^/ere

reported among ma{es in the yea( 2OO9 whereai ln the year 2m5, ii was 4555'

White tooking at the age specific cancer cases (up to l4 years ot age)' 41

tobacco retated cancer cases were reported at RCC, Trivandrum io the year

2009 when compared to 26 cases rn the year 2008 This upward trend in the

occurrence of tobacco related cancers has been ob5erved in many other lndian

states also.



Though we have hard eMdence that tobacco related cancers are on the

increase, very tittle has been done to control the production and sale of gutka

in our country- Banning of advertisements on tobacco products in the Print and

electro.ric rnedia witl have tittte impact if the main provisions mentioned in tie

Cigarettes and Other Tobacco products Act, 2003 are not being effectivety

imptemented. For exampte, the'main provjsions o{ the-act tike prohibition oJ

sales to minors [section 6(a)] and prohibition of sales of tobacco prodrjcts near

educational institutions [section,6(b)], has not become futty operationat in

Kerata State. Strict enforcement of this act is necessary to check gutka use

among adolescents. The Government can atso make consumption of gutka

unattractive by imposing hefty taxes similar to what was done fgr cigarettes- ln

addition to atl these, a broad based IEC campaign by the Government against

gutka needs to be laurKhed-

Thanking you,

Yours faithfuttY,

PaUt Sebastlan
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GENERAL REMARKS

This cigfiry{inrh \olume ot thc URC Monosropts is ti€ 6ird and tas ofa s€rics on
tobacco-.elat€d a3cnts- Voture 83 r.porrcd on dr€ cactr.g_t",ty.f ;;;;;;;;
rnvolunbry smokins (s{cond-hand smok. or envimnmenlat bbaDo rm.r.r n^p.
20{xa). volurn. E5 summa,ued rhe cvid.nce d, d,€ carcm%*".* ir.r,.*1" ilii 

", 
iy$ a{ yrl'oti robacco 0ARC. 20o4b} ftar votume cxptond trc vand;i;;;

chewed in South Asie and ofier parB ofdl{ word $ar c-"i, 
".*, *, t, _r"Ui*[." *i-,t

oth€r ingrcdi€nts, oflen inctuding robacco, In dis eigbry_nin& \otumc ,I" ;d;;;
risla associared u/ilfi dte us. ofsmoketess lob co, includrre.h.*irg i"b*-; ,;;-;, _;
consid€rcd in a iust monogEph. fte second monognpl, relreB rcmc bbacc+sxc;rr
niEosanines. Iiese asenE wec evatuaed eartier in vo t;^, y ,t,t" u*.{..oi-iiii.
l9E5), and i,formation ga$ered sinc€ fiar tim€ has b€en sunm-izea ana ciariareal 

"- '
Thc agenr lermed .smoketcss iobacco'inctud6 a large varicty ofcommccialy or non-

comrnc{cially availabl€ producrs and ,Dixtures rhar contain tobacco as dl. pri.ri;t ;;_
turnt and are us.-d ci[her oraly or nasat]y wi6our combunion. Figue I pr;c s ltre ;;
of smokeless robacc! $ar arc evaluared in fiis votume ana rhcn lnod" 

"r 
r* n"i 

"iipmduc6. scept fiose ihai contain arcca nuL fi. only known souce ofcarcinopen;c ror.
is dte lobacco. (For tobacm chewed 

"1dr 
bctct quid or -"(a nu! s€. IARC. ;ombi:;.

cxpresson smokelcss robacco was Fefened b orher erms such a, .no,-smokj"g i;;;,.
'non-smoked tobacco', .ursmoked 

tobacco' dd .uncomb"sled 
tobacco,, dcrpirel" ;;;el

cisi"n of l}lis lelm in dc English janguage and Lhe polenrial d,nrcuhy in ils tl,arlslari; GIARC, t985).
]}lc oral and nasal use ofrobacco, eifier in lcaf fom for chewing or Uncty powdered

as snufl is as old a5 its usc for smoking in pipes, ciga^ *A 
"ig*"n""r. 

In,r," f^t f,urroi
lie twenlielh century rhe us€ ofchcwing lobacco and snuffin eumpe and Nonh America
was oven len by ahuge incrcase in rhesmoking ofcigareu* tn some pansof*e worti,
panicularly in South Asiq ho*evcr, smoletcss lobaco r: srill widely used. In addirion,
ricre hds bcen a ,esurgrnce rn $c use ol"chcwrrg robdc(,. inJ snun in some Eumkan
counhes and rn rhe USA dunnf lh( tasr fl.w d.cade(

In rcccnl yees, tobacco manutactmng companicshaw developed smokcjessbbacco
producrs wilh potemial reduced exposure, atso know c rnEps. rirese producs are prc
mored and ma*eled by indGry wj$ ctaims rhar impty rcdu!.-d rists a;d, subsequJrty,

lI



Figure L Forms ofsmokclcss tobncco evaluatcd in thh volum€
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harm. The;rsue rc8arding lh. uss o, pR[ps i, rhe reducrion of harm csused bv robaeoha! bccn revi.wtd (Heminlfietd ct at_. 2Of, : Tor,,,{,mor, H;il;;; ;il;;:*"Some he:td scienrisls have susgencd rhar smotctcss ,ot .- .r,orri il- *J r",smoting c*sation, ard cl m dat i., us. would rcdr* d," ;;;";; ol;;:nogcns and rist-for c:icer They atso atuiburc declhe i" 

"."kmS 
i, a;;;-;.;;consumpri.n of mo,.t snuff in rlar coury Ho**." ," ai*,,i"a j, iJ;Jn.i-oiillmonograph on Smokelesr robacco. thesc rtevidcncc. arms ar. nol suppon€d by $e availabte

Oc.uparionat .xposure to unburnt loba@
p,n,",r",ij, i" ;; ;:;; ;; ;il ffiH.fr3,H:"1,,il:"i:?:ff .T$'j:l"T;poor wort ns cordrions Thc worleR are mainty wom; a"d * *pJ;l;J;;
dermatconrac1 and atso have airbom€ exposurE ro rot*.a*, _a,,."irrr" _rnLrl,Istudi.s orsuch indusrries havc ma,rry,cr'ncd on ft€ "";.;;;;'il;X'f,:l;;paniculat riancr in rhc ahbi. ai; in rhc facroncs, as rrclt as bim6nir^rin. ^f,r-\ror*crs, bur no cpidemiolosicat stud,es or robacco-.rr,.a r,""r,r, *trlr',t'""i.iirlli
have been carricd our-

. Wlile ux $e Americai. Eumpe and Ocari4 dl€ leading canc€is arc $os! ofrh. tDnebrcasr, prosbre and cotore.,um. cdccr or,m o.r .""t,i ,;;JilH;;-,i::
snancics in India ard many orler cou,Eics in sour,-s.i e.ri ana n',i. t"i.l,,',..i-
dcrrcc-arn^ons men ahd fiird among womcn, after can*, 

"f 
d,";"** -d ;i;" ;;,0Axc,2003)

otal leukoptakia is considercd ro bc a precursor *a8e ofor.t cnnc.r and is atso Dr.-varenr in sou6 Asia. rhis prEcanc.,o,6 d." r.,r,.,"io,..r"" aii,.a-;"#il"f;.
srudies of Cancer in Ilumdns. T}c rcrm .snur,induc.a r*i",,.. *r,i"f i" _..ri-i'*Li
in rescarch anicte., is atoided bccause of$e a.nbisui,y r" *" iyp".i Li.*. il#-i,rEfers.

Tobacc&.specific,{_niEoso compounds havc been derecred d high coDcertrations insnuffand chewins bbacco and wer. evaruar.d in a p.*i"*rn","g,.h acRC ii;ii'Ncw rob.cco-,pecific n,uosa,nincs have becn ideniined _a ,*r,iJ 
"ti,". 

J" i,JHowever. only rhose for wbich rhcre are sufilcieDr mectranrsr;c rlau ro bc abtc ro drawlmnclusion on$e,r carcinogenicity wcre cvaluarcd_ M_y.,he' h; ;;;;;;;;;
been idcorified in various forms oflobacco (rARC,200t;f, rrara*g 

".*"r.ri-ri"""".The id€nrificalon of ninosam,nes a car(inogcnic agenB doec nor rut. our fi€ tiletrhooduar orner compounds pr.sent in robacco may also conrribule to $eir carciDo8eniciry

I ldsukuni. l).K . trmmods. C & Iamd. S.t_ {:00i) Smotctcss robactu Nj lldn redrcrioo orindu.uon Apn,ach:, r/s: ,V.d. .tA_ j09 j r 7
HmintficU. J t., Ro*. C A & cror rr. Li { t2002, Ih^ e k$ s.r ttt otrotu.o) Jrtr Dk\.Loun. I rcmurmp ddr roba.+I,n Ucr 6.",12 J paf; y!.1 Zl.22o 22E



36 IARC MONOGMPHS VOLT]ME 89

t^Rc-llgasl 
.URC Mo@s,aptu d tp Ewtuho, ol th. cwbolpnt Rut of Ch"ntal, h)HM.\ol37, Tob@@ HobiB Ah., thd S
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- D@. M.d., 2.J. l1lt19





5i

(b\ Liquid Mull
I-iqrid snuffw.s reponcd ro be used by rhe Nandi rribc in EasrAfrica. tt is used nasath

(Hou-Jcnsm, Is64)

1.3 Chemicrl composition ofsmokelcss tobacco

f-l- I Ceneral oyenieu)

The type of robac, uscd in a paniculal pmduci hat a d.cisivc influc,cc on irs
ch.mical composilioD. Tlat of lcaflobacco varics with g€nclic make_up, cnvironmcnral
conditions and every sep of producr,oll and handling (Tso, I 990). Ttl€ ctassificarioo of t€af
Iobacco commonly used in smokcless lobacco products is pnmarily bascd on curing
methods (€ I ai-, flue- and fire-cured pbacco)Fnd robacco rypes (e.g. Burtcy, Msconsin,
P€nnsylvania air-cured lobacco, dark fir€{urcd robacco, Virginia oue-cured robacco).

The first summary ofchemical componcnts found in tobacco and tobacco smok€ was
prcpar.d by Srcdman in 1968 Since $cn, licquenl addilions havc been nad. to rhe lisr
and, in 1988, rhc numbcr of compounds idcntified in lobacco lotated l&4 Eob€ns,
l9t8)- The lattcr cour[ has not be€n confirm€d by indep€ndent res€arch. Morcove(
Robens {1998) docs nol list many of$€ consriru€nls that arc cuncnrly k own to bc
presenl in tobacco (€.g volatilc /r'-nirrosamines. robacco-specific l{-nitrosarnines, ,v-
nibosamino acids). Hoffinan er a/ 12001) expanded rhc tisr to include 4 ir'-nirrosamines
and 2E pesricides, ll+rich bmughr the numbcr ro 1095 consrirucntr in lobac€o_ Thc idenri-
ficalion ofeach singl€ compound is an arduous lask.nd requir.s a vigorou! c.nfirmation
protocol fial lses slale-of-thc-an instrumcnEtion as wcll 6 synrhesis.

During prcpararion for product manufa$urc, lobacco lcaves, srern: a,d other ingre-
dienrs are blended to achieve a spccific nicorine conrenq pH, rasrc, flavour and arcma- These
features are cridcal for acceflance ofthe producr by rhe user Ior ci8ar€nes, ir has bcen
dcmonstrated lhal th€ q?€ ofrobacco bl€nd significanlty atrecrs thesc fearurG as wcll as fie
toxicity oftie producl (Abdallah. 2001: Baler& Smirtr,200j). The pH sroogly influences
tlrc concentmtion of unprotonated nicorine, lhc bjoavaitable form of nicorinc (Djordjevic
p,al, 1995, Hcnningfield er a1 , 1995; Rrchrcr & Spieno, 2001), while $e nitrirc co enr
influemes the lcvels ofnitrosarn ines ,n rhe p.oducl (t-ischer cr a/., 1989: Bunor e/ a/., t 994:
lloffmann 

"/ 
a/., 1995)

A choice ot 60 N tobkun speci.s and 100 variclies of tobacco can bc blended.
I I owever, fic m ajority of comnr crc ial robacco ploducrs use N rrlacru speci€s, which are

Srown in Nonh America and firoughoul lhe s.ortd T]lc rtkrloid conlenr in N. lala.,,l
spec;e5 veics greally. From a rardom examinatron of 152 cuhivated vanetj€s, a rdnge oI
alkaloid conlenr bdrveen 0 t 7 aad 4 9;% t!a\ found lbbacco rypcs, plant pans, cukural
pracrjces. dctsrcc ofripening and fedilizcr lrcahcnr are anrong some promincnt faclors
that determinc the levcl ofalkaloids in .\1..,1,rra plans Every srcp in robacco producrion
rhat affecrs planr nrerabolism innuences llrc fuvel ofalkaloid content ro a ccnain d€gree
Cured lobacco liflc: can conla'n bctNeen 0.2 and 4 ?5% nicorine by weighr, dependingon

SMOKELI]SS TOI]^CCO
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planl genclic\, growing condrlrons, dcgree ot ripenrng, fmrtrzer trearment and t.af B!
rion on fi. stalt (T\o. t990, Stranon./,/, 200t)

.,ry- 
tur.a spcciB ncuttivakd in somc pansofeaslem furope,Asia M,norandAtrica-

dnd $e cured lcrve, may conrajn up ro t2% nicorine. t gr."rr,"r*-"."* 
"i*" lv,,l/ra can actumutare up ro 5.1 mg nicorind8 robacm {98.2yo of rol,t;tkatoi;s) an; in

field,gmwn planrs up ro 24.t mg nicotjne (97. t% oftorat afUroiaO Otson a ievcrson,
l99O). T@nbal. which crn rains n[ ror,?a robacco, was reponcd b conrain $e hi8hcsi
lcvcls of riorine Gp ro t02.4 mg/g dry wr) and ni*,i,"-ai.i,"a r"u**"p."in. 

"'samines cver mcatur.d in consumcrproducrs (tdris e/ a/, rrf ; r-r,op"ryf'r, 
"1, 

reeSl.
The chemrcal composirron ofbbacLo under8ms 5ubs*urr .f,*g., iu;nr *,o*i,".

cu,ins. proccssrns and \ronng (Bunon e, a/., r9tr. tetq4bi p*1" i, "l, roisi iv.t,.?
./ ol. I991. Wicmik er a/./ Is95. Peete p, a/., 200t. Bush dr a/., 200t). n" ,rr*." .i
rurins is ro pmduc.. dried tcafoi sairabte physicdt pop.n;., -a.r,".i"a *'.[rui"".
Al lhe beginning ofcuring, a lobacco leaf is merabolicany ac,ivc and continuc's ; i;;
until_biochcmical proccsscs are arrcsrcd by thermat 6ffe.s * a.";.*d*. h 

"rfirg, 
rhi

srarch conr.nr of $e te3vcs dectrnes drallrcafly. lrhite lhc arnoo^ .f *a*r" .i""^in(r6e\ by 100%. Prore'n and nicolrne conrcnrs dec,ease stish y n. trrt.iiJi*
(essed robacco teaf berore rermcnhrion consisrs of carbor,ya,irc, tuUou So"zJ ura I.-
leins. ferm.nraoon of cured robacco cduses thc conrenB of crrbohyd.h" ;J 6;-
ryTb ''. li. tcaves ro dimrnish. o$er major mmponfnb arc atratords (0 5. J.0";),

nrcotrne as tic predominanl compound (85 sr% of rclal atkato,d(l

l:re-(ie:^ro 
l-.:0%r 

rylel.nots (0 5 4 .Do), ph).rosreroh (0.t_2 j./.). carboxyr,;;c;
lu-l-lr./"o1. altares (0 | 0 4./o), u,omatrc hldrocarbons, atdehydes. kerones, amines,
nrurtA. /l.and .rherero(yLlic hldrocdbon(. pcsticides. atkali nnrares {0.01_50/ot and ai
tca\l r0 m.rr rc compoundj (Brunnemann & IIofmann. t992. |ARC.2004b).

. BEause oI rhe djsappearanc! oI carbohydrates and polyphenots dunng f;enurion,
hcavy casinss laddiriv€s appticd du"ns processinsl su"t * ,"r*r*, r;q,Li* _ia"ii
enmcs are addcd ro lobac@ ro mcrt $c consune.s requi.e.cns (e.8. rhey irnpm;;;;:,r\oui d drrn11. ard plojons shctf.lrtel Many snroLctcss tobacco fo-rL,;o^ r," 

"r,,,rrrrcr. or .hcmrcak as navounn! .BenB rvookle4ee & w,t5on. lrs8. R";;.'i;;.
\hJmo e/d1. l,,q lr Iobdc(o add ,vc\ may ,nctude medytor efiyt sa jrcytae, p_.;ffi.
LE*ineol(. rncnrhot. ben4t hnzoJre, eutscnot and possibt) mum;, ;"";;;.(l.avoiee/r/-l,,Ee:Slalfiflr/.,/.2000)Lugenot{rantsmgfrom.0OOOOSr.:iZh-",i,
rn t)er'lobd( ( ,rdy snuh sotd rn tndrd. Gupri- 2004, ua mcntrot arc uset ro nr,mU 

-rle

lnrorr rnd lJcrl,ute robeco ur t^hr.icrych & (;Jrrell )004. Wdvne & Connolv )on_r,
Aerbic aciJ r. rddcd to lobac{, ds an altrm,erohraj d8efl 

"her.as 
$e addrrro, oi;;_

pnlpionare sery.s ns a runeicrdc (Ihcr addjrives, such * -.""i", ".r""ir. ;;;;;
J]rd (xlium ci,[]narc. ae apptrcd ro conrot ,icorine delivrry Uy.i";rg fH -d1";scqucnrl) he tcvel of unproronarcd nicorine which 

" r. r"- "i ,;."rii.Gii, .",,kJtlil) rb-rh(d rhrouHh rhc n,uJrlr rnru rhe btoudsrean rDtrai.". "i,i 
-rvqs'

lr(nninp,lcl,i./ r/. tqotr rloEcv(r. rhe romutar,on of mosr of ,i" jiar,r.,l".r,i,"*
llavows. remarns a mdc smrer



SMOKEI-ESS TOBACCO J?

I -3-2 CarcMoqenic con?ounds in sdo*eless tobocco

To dale, 28 carcinogcns have bccn id€nrified in smokejess tobacco (Tabtc j; adapred
from Brunnemann & Ho(Imann, 1992). The majo. and mosr abundanr group of carci-
nogens arc tle non-volaril€ alkaloid-d.rivcd robacco-specific /V-nitrosamincs (TSNA)
and /r'-ritmsoamino acids. Othcr carcinoge.s reponedly preseot in smokeless tobacco
include volarile /v-nitrosamires, cenain volarile aldehydes, lrjces of some polynuclear
a.omalic hydrocdbons such ar ben2o[a]pyren€, cedain lacloncs, rrelha4c, m€lals, poto-
nium-210 ard uranium-21s and -238 (see Brunn€mam & Hoffmann. t992 for rgview).

Ther€ are drcc major typ.s of niEoso compounds in smokclds robacco: la) non,
volatile TSNA, includ;ng 4{mcthylnatrosamino}l{l-p}ridyl}t-bubnonc (t\lNll() d
ir.ninosonomicorinc (NIIMi {b) -niEosamino acrds. inctudrng /v-nirrososarcosine
(NSAR). 'i{meihylnitrosdn,no)propionic acrd! (MMA) and a{md}ytn'ui)saflrngbury.nc
acids (MNBA); and (c) volatil€ /V-nitrosamiDes, i'cluding -nirrosodime$ytamine
(NDMA), x-nitrosopynoljdine (NP mI ,v,nitrosopip.nd ine (NPIP) and r-niEo6omorphc
line ovMoR).

TSNA are present in fresh Brcen bbacco leaves in N r,,aclD spccies, ar tevels ofup
to 0..i9 !gl8 NNN and 0.42 ilg/g NNK in rhe top leaves of robacco (nuc-cured rype)

sroqr in rh€ USA (Djordjcvic sr a1., I989a), up !o 0 015 lgs NNN and 0.0 5 pB/s
NNX in,v rardc!,, sro$,n in India (Bhide ?r a/., 1987a) and up ro 46 r [g/g NNN and
2.34 pglg NNK in i/ drlico speciB grown in India (Bh,dc er ot., l987a). However
]SNA are form€d primanly during lobacco {unng, f€rmenkrion and ageing, from rheir
alkaloid precursoB (namely, nicolin€, nomicorine, anaGbine and anabasine) and ftom
nitrire/nimc. The nirral. or nirrile conlent, rhe mo.le ofcunng and rhe various sleps of
processing are th€reforc fi€ dclerminin8 fadors for lhe yictds of TSNA in tobacco
(Bunon er al, l9E9a,b; Fischer 

"r 
a/, 1989; Chamberlain & Choevk, t992, Djordjevic

et al . 1993a; Bunon et o1.,1994;P.elc et al-,20Or;Li& Bush, 2004). NNN. M-niroso-
anatabine (ri\AD and M-nitrosoanabasire OIAB) are formed pnmarily from rh€ corres-
ponding secondary amines in thc early srages oftobacco processingr somc NNN aod $e
majority ofNNK are formcd from rhc leniary amine nicotine ar rhc lalcr slage otlobacco
curing and fermcntation (Spicgclhaldcr& Fischer t99l).

In addition 1l) thesc lhrcc groups of c.mpounds, smokelcss lobacco contains rv-nirroso,
djelhanolmine fNDELA), which is lbrmed from dietianotamine, a .csidual conlarn inanl in
robacco. l. I 9E I , rhe lcvcls of NDIII-A werc up lo 224 ns'g in chc*in! robacco and up lo
6840 n&g in fine-cur moisr snufl Trcatrnenr ofBurley lea\es wirh dc lucker gro\r1h 

'nhi,b(or maleic hyd,"zidc significanrly increased dr€ hydra"in. conrcnr Atthough a lotcrance
of80 ppm for maleic hydnzidc was elablishEd in al leasl rhree Europcan counirics and fie
USA, concenn-ations up ro 269 ppm wcre repoflcd for the ,tuc-curcd robrcco harvesred in
Georyia, [JSA, in 1990 (Shcets, I990). As lhe usc ofmateic hydraz'dc-dr.lharolaminc as a
sucker Broqlh-controlling aSenl was gmdually r€duced, $e concentrarion of NDELA
decreared to l6s fian 100 nB/g i, 1990 (Brumemann & llormann. t99l)
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.Polycyclic-aromaljc 
hydrocarbons (pAIl, onginare primarity fiom poltuled air and

perhaps nDm firc{unng ofsome bbaccos.
Fonnaldchyde, accratdchyde and croionatdehydc, which are $cmsctv6 probabte or

k'own human crrcinogcns, probabty conribure lo $c carcinogcn ic porcnrial oismokctcss
tobacco. Ir is known rhar tobacco cotrtaim a targc sp.cr^. ofrlrytrta"lya." Our _rt;-
bure ro ils aroma and are form.d from alnirlo acids and sugals by hcarinS during lobacco
processin8 (Coleman & P.rfeni, I 9r.

Thc o- and FanBetica lacbnes have been rcponed in narumt robacco (Weeks .r a/.,
I9E9). A minorBroup ofpolyphenots in robacco arc coumarins, ofwhich scopoletin is rhe
major r€presenrative The pres€nc. of urethane in fermenred Eurtcy roUacco 1up io
400 n8l8) is nor unexpecred since $e fermeDlarion of food and bcverages teads io rhe
formalion ofthis compound. Bolh air- and flue,curea robaccos conrain hia"azines. 

'-

Radioaclive poloniun,2to. which decays lo ndon, ori8inares ftom soit rhd is feni
lized wirh phosphaEs rich in r,dium-226 (Tso er a/., 1966)

l-1.3 Snokeless tobocco products

(a) Nicotine, pH M.t wyotonotett nicotine

Ail srrok.less tobacco products conlain nicot,ne as a ma.,or consritucnl, shich is
addichvc (Hcnn ingfic ld p, ,/.. | 9q7: Habukam i & scvenon, t S99l Trn tcvc I or un".*
tonakd nicorinc aflccll the rate and deg,ee ofnrcotinc absorption (scc Sedion 4.1).

Djord.jcvic er ar (t995) a.alysed 17 brmds ofmoisr snutr purchascd in Wcs;hesr€!
Counry, Ncw York (LISA) in t994. In addirion, smptes ofrhe five leadiog bmnds werE
purchared in six arcas ofrhe USA (Alam.dq CA: Bosron, MAi Denver. CO:La,sin8, ML
Lcxin$on,{Y; Ivesrchesler l\y) and analysed separdrely lo aerermine geogiph;
variarioos. TIc nicorine conrenr in 17 brands ransed fio'n o ajo/o tlry 

"r ti-" Ui"ir""
WinleBreen) lo 3.430lo (in Sloat l_ong Cul Mino, which conesponas ro:.1 mg/g ana
I4.5 mg/g, rcspectivelyi rhe pH ransed from 5.19 (in skoal BaniiE Ctassicy ro i6-r 1;"
Kodial Winrcr8reen): unprolonared nicorinc rangcd tiom 0.2t% ofrolat nicotine (in Skoat
aandits Classic) lo 48 l% (in Kodiak Mnrergrecn) Thc average values for ric live besr-
sellinB brands of moisr snotrin the USA in 1994 arc sunrmarircd in.thblc4.

Simila, findinBs w€rc reponed by Henningfietd ., o/. (1995) for producrs purchased
at thre€ localions (Bakjmore. }'lli Bosron. MA: Lfisrng t\lti labjea) Borhstuliesshow
lhat nicolinc-dosinS capabilrry r arjes remarkabty bcrwccn producL, and rhal ir isSovemed
predominanrly by nicorine conlcnr and pll tcvcl.

Ihe Ccnrers for Disease Conrot and prevenrion (CDC).anied our an anatvsis of ls
,mokclcss rcba(co prudu{r. tcrshr bmd, or moNr lrLn rtd t0 ur too*-tu;chewing
rob.!co) (Richkr & Spicno. l00j). Among morsr snut] bmnds. Irmbcr \\blf hng Cui
Srraighr conrained rhe hishesr mounr ofnicorin. (l] la me!) lollowcd by Copenh"aEen
snufl and Skoal ( 12 7l mgg and 1294mg,e.(sp"cr,v"tlt Consxrenr *rit rtre rnaiig,
b). l)jord.jevic 

"r 
ai (te95). rhe highesr pH Nas me surcd i.or Kodiak Ninrergreen 1pi.

E.28), which also had the highesr quanrjry' of unproionar.d nicotinc (64.J% iSl nglg).

\2--



SMOKELISS TOBACCO 6I

Trbl. 4. Ni.oti.. .o,t.rt.rd plt ofth. ,ir. t.rdiig bnnds purh.s.d .r difLr.rr locrrion!

Srcj8hr w'.krgrd
Slo.l OiB'n l CoF haga KodEl
F'mcur Snufi

Unrdnd.d nrdrE ('6,

UrFdd.d rd,E (%f
unrxdmr.d idc{,r!ir,) 2t tt

3 @ 101t 3t9r0lt

490: 16 7 59?! 6Ot

'All %16 4 ft, 1 r.rn d d.rilihrTlk F(66s. or unF@Dr.d tod,E E Grl(ut .d ed6u ro rt H.n&ls.lbs*rh..h @,on ,n h6iia r px, brx of 3 02 rs lll.dft Gt@,nsti.td d,/ , ,99r,

Tbe lortcsr pH and amount offrec nicotinc wcrc r.poned for Hawken Winlergreen G,H,
5 35; 0.2070 free nimtinc or 0_0t m8/d.

--_. 
Anorhcr CDC study (CDC, t999a) atso rcpon.d fiat Copcnhagen snuffand Kodiak

\yiotergrcen had fic hidcsl pH (E_t8 and 8.1j, rcspcclivctyj and rihc highcsr concenra-
rion.ofunprotonarcd nicotinc (6.23 and J.8j mB/S tobacco, respccrivctyi SkoatBandils
Straight and I lawken Winteryrc.n had lllc lorr.sr pH (J.52 and j.2a, rcs;clively) as we[
a5 rhe lo*cn conceniradon of unprolonared nicltinc (0.025 ana O.oriz myj ioUcco,
respecriv.ly).

- ln l9%, Massachus.ris cnadcd a robacco pmdud dis.losurc larr which rc{uired manu-
facrurers ofciSarcfies arjd smokelcss tobacco prcducrs lo disclosc lhe in8redi€;E and nico-
line co enr b) brand for avcmSc consl]mers. The Massachusr 5 De;arsn€nr of hblic
Hcalih (MDPH) promulSal€d rEgulations in t996 that rcquired cigariue and smoketcss
lobacco m ufacturers ro filc arnual rcpons on nicorine yi€td by brand MDpt I, 2004) 1}|e
rcquirements for reponing on smokcless robacco were bar.d on fcderal rules pubtishcd by
$e CDC. adopred h t996 and revised jn I999 (CDC, 1999b). Unlke nlassachusc[s, wherc
drsclosurc.ofnjcoline is a public rccord, dala rcponed ro fic CDC rcmair private. Annuat
repons submified by alt smoketess lobacco manufacturer who sold proaucs in luassa-
chuserls from 1997 200j cono'ibuEd lh€ no$ comprchensivc dala bale on $e lcvcls of
roral nicorine {cxEess€d as % and mg/g ad.juslcd for moisturc), lobacco p and fic tevcts
ofunproronarcd nicoline (exprcsscd a! % oftoral nicorin. and md8 dry l}1) in smokelcss
lobacco Table\ ).7 tist the pll, and rclatand unprolonarcd nrcounc cunrcni"f rndrvidual
bmd, ol. rc.pe(1ivel). chcEinB lobac@, dry snufiard morrl snu sold rn the Common-

)3



Tal,rc S. Ch.mlc{l composition orchcwing tob.cco sotd aD }tosr.chusdts (USA) tn 200J

uioormrql unpdourd
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Morrn Nrdh. Nrcdm.
.oirrir (%dry (ms/[)
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'Irblc 6. Chrmi(xl .onrp,r\ilnrn or(rr! snurr$t(t in M:rssrchusclls (USA) in 200J

MmtrtNhtrLr Rrmdnmc Sub-hred Moisrurc NiatiN Nicolin.
(% d.y w0 (nc/c)

(%)

(ns/s)

Irxr( Srron8 Smlch ShuI
Hl8h Toasl Scorch Snu,l

Snnff

600
6lr
591

661
6 tl
518

7t0
820

700
711
159
161
112
761
856
730
8t6
710
111
? 8.r
111
8t6
71,
818
8lt

157
t16
2 5l
lE8
t6r
l8l
269
119
269
2)4
137
?34
,.14
I6l
2'l
t79
z)4
l5J
I?8
255

115
0(l

t06
014
o'ss
419

089
024
158
2ll
120
t80
187
l.8r
t.87
r,41

089
l4t

79 56
r20
r5E
I8l
l4l
t08
0lt
t48

030
0 t0
olt
0 rl
0ll
009
017

0ll
001
036
04t
0lE
0.lt
0.!7
010
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0t0
0 tl
0.10
l0E
0ll
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0t0
0t0
0 tt
005
015
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t70

tlt
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115

t1 t2 627
tt99 5E2
li77 't 25
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l5 5E _ 

179
2t I t92
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12 45 ,5 4l
2) n 527
t7 5t 6lt
l4 8E 609
16 9l 628
24 84 6.60
166! 628
2484 660
21.42 616
1451 595
21.42 6 t5
1046 751
t488 609
2) t1 622
t66t 628
2142 6 t6
l4ll t99
t6 30 5 50
2138 6 20
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!
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+



ll6nrhcttrrcr B0nd nihs

i"i;*, (% dry !1) (mgs)
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76t
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T.blc 7. Chcmicnl composiiion of moisi snuff sotd in Malsachnsctls (USA) in 2003

Minulrrl fl nrxnLl nrmr Nloulurc Nrconn! Nrcolinc
(% dry qt) (mgs) unProronated !iProlonircd

niconnc nlco nc
(mds)

--_o

5t t2
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2 ti2
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2291 J 49
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o

c
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16.15 8 08

1460 794
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tt95 ?89

16 0E 117
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2.1J
Ll5
t58
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1.16

?.88
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1.02



(hc/c)

(ms/c)

NR
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'1.hlu 7 ((ont{t)
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Moisrurc Nilorinc Nrcolin! pH
conlenr (%dry wr) {nrB) lnprotonotcd unprcloMrd
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SMOKTI-ESS TOBACCO 1I

wealrh ofMarlachusrns rn 2001, Tabte 8 prcsenl! $e me vatu€s for cach iypc ofrobacco

Table 8. Ranges of pH ,nd Dicotin€ corcenrrarioo in smoketsss tobrccoprodurts sotd in Mlssachusefls (USA) iD 2003

chryin8 roba@ Dry snur{, = t.r)(,= 14) M.e (@A.)
Mco (tusc)

Nr@linc (ns/g product)

PH

22_6 (t4 tr8 t) 8 2 (5lE-219). ,2 5(2t JE_5' ?7)!
| 2210114 65, 182(l14)60) 2rE(O4ct7u)e9{l.l-19 74f t68(to4s 24S,{) t2t,i470 2479.
:.ll !:91{ ?ll 6i615'0.76r, r 74rr,1r,srs)
0 rr (002 r77) 0I{0oJ_rt2) l12iOOl_t54

Fron MDPH (2004)
'T@ SEho Idcmdron, producN @nrucd ovd 2o"i tou^tur- rou.@sr $ulIbdd\ anEr.,i t.7t I 2on mrnm &d kcE $c,.aor. .ictudcd tom lhcsrati5lical analrsis

On-average, moisl sauffconlaned thc high.sl percenta€e ot morsrure (mea,. 52.6010:ftIge ,21_5E_\5.7jy,1?,td nicorrnc (mcan. 2 58% dry t,1. ."g.. O oo_r Z""irfrtr" si
snutr had d'. Iowcsr mo;tur. conrenr {mean. 8 2%j.-e.. s Jr:; r.zo urimld]"-';;-,i
of nicotrnc (mear, t.8Za: rdnge. t.t+:.rs"z") Ct.*,n; roh"... h"dill;;:;;#;"
conlcnl {mean. t.22%| tangc 0454 65o/ol Morr snuf had. on avcragc. lhc h,qhcsr oH(7 4i ve^us 6 i6 ard j 82 ,n dry snurand che"ing rob"*", 

^rp.",".'b; il;;;il;high pH. rh. Ievels or unproronared nrcorne .,*,,r *,n *.q"a i.;;;;il;;(ranee,0.0H.s7 mgs): rh,s is five rotd hishe, fian rhar n dry snun a,d l2-rotd-hiJtrd;tiat rn chewing tohacco Tlc hrghesr conccnuation or urp,nr"nnea nicor,ne *as"remnJ
for Longhom Frne Cur Narunt. vhich N mdrlered Uy sweor,h Vai.h N",.h ffi;";(Table 7).

. Regular.and comprehensive reponjng on rhe chemical compositjon of smoketess
tobacco,producrs ro lhe^MDPH endbtcs anaty,rs of r,-* ," .f,",,i,*f *rp*,ii"" 

",.,rme and companson of fi( j.v(ts ut sp..ific con.riruens bct$ecn ditTerenr brands orrlpes or produclr t he trends for p dnd nrcotrne LoDrent (hoth rordt J J unproronat.d),n
thc four leadrnp brdnds ot'morn snunlr rhc l:SA (C"pent,g.n t rn" t.,,r, Sroat Sm,erri
Finc Cur, Kodiak wrnrcarccn anJ rrmbepol rine cu ur"i".e"*r rV;;rr'i"il.X;F-icls.Boot. 2002r frum tqqT l(, t00i i,c prc,enred rn Lfurc\ t. j tVDpll 200;;Nrconnecontent(:;drywl,rnrhrccolrh(bmndsdrdnorchanpenorahtybenrcenteoT
and 200i, while n incrcased srcldil) in Timb.r \!brr rr.. u I i. ; Cr"irrire il #"period.
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Figur. I. ThepH oft..ditlB US moist snunproducb (1997_200J)

Figure 2. Th. nicorrD. cont.Dt (./. dry w.ipht
(re97 200J) ) in l"ditrg us rnoisl shull produdt
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SVOKELI]SS IOBACCO il
Fi"urc J. The untrotonat, d ni.oljne conrent (eo
moki sDuff brands { t9c?-200J)

oflhc totalnicotine) io teadinF US

n"po*y."r 
t * *'

lroh MDPH (2004)

._ Tle^pH values for Copenhagen line cur *,ere constanr between 1997 ed 2001(Figure 2), whih $e pH ofskoalFinc Cul SiraiShr d."pp"a ,igrit."rrry a,;"g ti" *^"prriod. oirhc tour brnnd,. Kodiak ha: had rhe h,g,cJor,.,;" r*r,l* ii.",ii'"ii."nmber wolf flucruared berw.en 7.b dnd 8 0. n" ii,_ 
"r.*,1,"" ,"a.;;;., ,;:';":::

Bnce of monrlonng lhe comprtron or rl troducLs r i,f,., ,f,", ,r,rg;;;a ;" p,r.;for ditrerent rlpes ofsmoj\etess robacco pioducr. ohub-bBnds ot a br&rd rrmitr
As snown rn rreurc i. rhe t.!et( ot rhnr r^ndreJ nrt,,ri u $erc rh. hiAhcn r; Kudratwrnte,green. and incr.ase,t lronr is to"" iordtnrcorrn. rn lso? ru 60 ,70o roldtnrcolrncrn )0O1. Thr, palem pamt]e,\ rhe nend in tH Or dv.rdtr rh. r.r"tr., ,,..-;;;;;";nr(ot,n( rn (openhalen d stoat brand t"m;tres deLrcr5EJ .reddl) 

"r.",r..H;;;;;;forrhcrndiriduat brdnd, rhrs rr(nJ q6 ont) rruc ror :kodt r ,rc (.ul lrm Ji, ,;; ;",';,( opennatsen rrrF Lu,. \jnrtar ro rlc ob.c^drion rcear,irr,t lU I re nrrccn-raue or un.,".
runJred nicor ine for l im be*ot, at.,, pa, atjet\ rhc pi n r;. :,"a.ii 

^" "i"*l "i,icon\lJnr !nlerptay ot pH. niolle cullenr a.,J mor.rur. ,,, ,"h".. 
" 

p,"dr.l", ,h. i.r;i,.,tunei:ro-l'11! n,collne 
1..1 

rrom rrodu(, ru pJoduc, ana r,"m ,eo, io y"ar.rr ,dmmary. thc daa I,om rhe \tDI,H \ho$ rl.,r p uo unprotonare,l rrcorrne

::l:ii1::1":T."mpalJ ,ryc,r* p uppr,rs ru r,r rhe nrrrndr) derem,ndnr or

t::;:Ti?,,T::t":fl::f"l::::liil: 1",il:,1:;,n l:.t";;:l*n:.1*:r
5.vera'sa't5(ets.dm,inrum $drumd,rd|orr\Jum srtr,rr:,.r1.rtrcr rtrcpliof ,motcie*

E
9



14 I XC MONOGRAPHS VOI,IIMI] 89

lobacco. Moreover, smok€less robacco conkins components lhal are intended to conrol
d.l;vcD ofnicorine ro rhe body (l&Jd and Drue Admin,srralion, t996). Howevcr.;;;
surc ofuilrs ro robacco torrns docs not depend onty on rtrerr concennziron in a panicutar
poducl but also hoi{ lhc producr h.s been us€d. Smok"re", rot "- ,r.rs *iro af o,
chcw eiShl ro t0 rimes a day nay b€ exposed lo ftc $m. amoum ofnicolin. as iJiv,-
duals.wno smokc io 4o cigarcnes a day (DltHS, t986). Lemmonds er al (2005) exa-
mined the relationship b.iwcen topogmphicdt meaurcs of omt smokelcss tobacco ard
b,omart€rs ot exposure ro bbacco and carcinogen< .nc 

ma.ior finding ofthc sudy wa!
rhat frequcncy aod durdrion mcasures of smokctess totr"".u." ur" iignincanOy Lr."-
lared wirh tolal corinine, a,najor m.bbotne of nicorine. r;ny_four m.ic snunuserc "f2.Srinvwcck (6.1 dipyday) dc.cred on aveE8e 20.t nmot colinine/mg crcatinirc (orlinmol corinine per dip) in urln. compared wirh ZZ nmor corin;njmg aear_i';e
excreted by smokcfs who conlumcd on rverage 27.9 cigarenes/day (or t.0iimotcreari.
nine p€r cisarene) (Hechr er,t, 200s) Tlus, snuiT dippers ." .ip"*A . :.Oi-i"ii
hiBh€r amourls ofnicotjne than cigarenc smokcB Thts t igl, opo*re ro nicorin. n""a.
to bc tak€n inlo considerdlion l^,hen recommendinB nicotine reptacemenr rhcrapy to rhose
who comemplate quilins s.uff usr Moreover, it has b€en ;hown tha! i"".^irg th"
nicoline concenrration in the presence of atohot sirtrificanrty incrascs rhc pncrrrriin of
NNN acrcss the oml mucca (Du .r d/., 2000).

Thc lalest informarion on lhc chcmical composirion of t4 varielics of smokeless
tobacco producls used in India, inctuding plt lnd nicotinc conlenl, was made availabte in
a rcpon ro rh€ WHO Soulh-Last Asran RegjonalOliice (Cupra, 2004; Tabt. 9). Some pro_
ducls had a pH ofup to 10.t and a nico(in€ conienl ofup to I0.2 mg/g.

. Ayo-Yusuf./ a/. (2004) repon..d on fie p and nicotinc contenr ofmoisr snutrpro-
ducs consumcd in Soulh Africa Thc pH ranged from 7_t ro t0.1, dre nicolinc c;enr
lmm 9l3.ro 

l:!o/: wer wl Il I 6 29.3 ma/B dry w, as adjusred for moisrure conr.Il and
fiom l0.l lo 99.1% in rhe unprotonaled form.

A new producl llat is on thc markct. robacco lablers, also referred lo as Arivao orCiga-
lett6, conrain L3 mg nicorine pcr rabtet and have a pt I ot 8.4. T}e .buflering capaciry:of
Ariva! is su,llcient lo conrrol thc acidic plt ofhuman sat;va oVguyen er af,2OOiy.

(b) TohocccsrNcit N.nnrosaniaes 1SNA)
Hoffmann sr dt (t995) pruvjdcd fie mosr comprchensiv€ insi8hr inlo rhc lcvets of

malor robacco carcirogens rn rllc lcadrn8 brands of moisr snufl sold in th€ USA ThE
purpsc ofthe srudy wes ,rrecfotd (2, io dele.mrne thc concenrrarions ofmajor cecjnc
genic TSNA and N-nilrosmino icids in each offic fivc mosr popular brands oimoisr snuff
{Table I 0)i (r) ro analyse quanritar lvc d ifferenccs in sctecr.d snuff componenB (c I. NNK

d NN^-) butween rwo ma.Jor ear+dn.s ofmoisr snufl: a caregory fial compris; fios€
bmds knotr,ll lo havc high tcvcts ofunporonared nic(,rinc (Copenhagen, Sk;at Fine Cur
ind Kodiak) vcrsus a caregory rhar .onrp.ised Uosc brands kno*r ro havc tow levets
(Hawken dnd SkoalBandis). and (.) ro comparc rhe concenrEtion ofnicorinc, NNN, t\\x
and rotal TSN/\ berwern rhese i*.o caregori.s. Concentratjons (mean t srandard deviarion

e6
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Trble 9, Chcmicil coDpocitioD of smoketess lobac.o prodocls used in Indi,

Consrinhl MiniM Brdd
v.t8

LimMir Mnaj Tobe@

D.nbte Crcdy Snrfl

1l

l-iftMr- Mmj robe

ND, nor d.r.cr.d: NNK, 4{N,tutyt&nrosmi@)- I {lr}ldyr)- l -bulznon.t NNN. M nn@mh}

'7nr6,.6nr.ind no d.t..r.blc eoutu of.r@rincrChcl EuolrTt6 &d six othc! @hp@n& in lhn rcpon @lajEd nnrosminrs o!}., rhe lob&@-
sp.crfic,&-hitotoi6

ISDI) of nicotinc, NNN, NNK and totalTSNA io lhe rwo calegories were as fo ows: nico_
finc, I I.6 ! L06 m8/g vc6us 6.96 ! 3.62 nget? = 0.00t 7); NNN, 7.74 r t.70,rglg versus
a.l7 ! l -35 ytlg (p < 0.0001); NNK, I 23 i 0.68 pg/g versus 0-6t i 0.4t Ba/s 0, = 0.012)i
and lotll TSNA (including NNN, NNK, NAB and NAT), I4.3 t 1.82 }rg/g vcr;s
6.3 !2.56$dE@ < 0.001r. In anofier srudy, moisr snuffwirh a high prr and high unproro_
,ar€d nicorinc contenq purEhas.d in 2000, crntain€d l5.a pg/g dry wr NNN and 2.J FE/g
dry wr NNK (Arunncmann er ,t, 2002). The brdnd Conwooitt Grizty conlaincd ?O S [r;
NNN and I 0. I Fgle NNK (Brumemann e, aa, 2004)

Iablc ll shows an inrcmalional comparison ofdr concenrarions ofiq.o cucinogenic
TSNA. NI$l ard NNK, as w.ll as of tobacco pH (a5 derermined in an aquc,ous toblcco
susp€nsion) The ranges for all rhrce mcasurcs are uide and are produd-specific and
counrry-spccific. Thc highcsl values of pH q.ere measured ir ,lt/$-a fmm Uzbrkislan
(Brunnemann c, l,/, 1985), roo,,ral from SudaD (tdris er d/, I99ta) and ne\r nrojsr snutr
brands recently inuoduccd in Sou$ AFica (Ayo-\'r6ut et ot ,2OO4) t}le highesr concen-
rrlions of N:l$rand N6\X wcrc measurEd in somc moisr snuf brands in rhe aSA ( I j5 anit
l? E pglg tobacco. rcspedivcly). llowever vatues as high as 1085 and 7E70lgig dr, \\1
robacco, res$ctively. havc bcen mclsured in home-made t@nbat.

Ahhough ficre has b€cn a declinc in rhe concenrntions of nnrosamincs in somc
smokelcss lobacco producB in Sweden and fie USA si'ce rhe r980s (Djordjcvic e/ a/,
l99jbi Bmnn€mann er r/.,2004, osterdalt p, a/., 2001), the rend may n;r appt) lo othc;

d+-

pH
B.idhyadh R.d T@fi

D.bu R.d I@th Po*dd

Dabur Rcd Tdh Po*d.t

521 l0l
5280

2040

I016
136
488

05
153
ll8!

Tol.l crto.r. l,l0
lw/c)

N'@rirc(!,B/d L24
NNN ((g/d ND
i.rNK or€/d N'D
B.@lzJplra. < 0 000,

Qtdsl
Crdhim{xsld 0.01

^6.iic 
(,tl/O 0.07

Nih'. (J4/8) <01
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T, bh I 0. Irvcts of tobrcco-sp€cific /y-n it msr m ioer rn d 1V-r itrosam ino acidr
iD tle tive l€ading brandssotd in rhe USA, t994

cohsitudrs stod Bedirs lt.*ka
G/sdryul) srai8hr win|dsr6

Skod On8inrl Cop(rn,g6

robadDrp..$c Nn .@tu' OSNI)NNN 5o9t,ol 701!01
NNK 092 !0-26 02] 10 OitrodTSNA at9!t72 4OA1O,!l

NiEir. niba6 I I l0 4

N-NihowiD @dt (NN.4C|

- 8 ta 1l ,l
t2J!0tl

239!034

0Bt007
8 151t 3

I 3910 62

2 62 t0.62

0lt 1012
l0 4'l !27

0l5J0 t5

211 t t _t3

2 23 t0j2
019j004
2.1910.61

NSAR 0.02100t 0.o71o.ol
MNPA 1096 ! 180 J 6210 7l
MNRA 0t1008 0111006
NPRO t 9 !0 42 4.8910 52
I$-NNAC 00710.02 Ot4tO03
Tobr NN,^C ll451207 II5bJr2s

fron Hoft,lan ., a/ ( r 9et)
MNBA, 4{r-rtnylrrlrcom)buric &i.lsi MNpA. t{r-mthrinlEohim}rDphi *nb:NNL {{r.Erbrl.,u.rruusmol t-{ r.pmdrt, r.hurm*. NN", 

"*"*_;il,_6;0:,.nir@fDlhc. NSAI(

producrs and countries_ F:or cxampte, $e concenrnrions of NNN and NNK in fic rwo
leadins snuff brands in rhe USA were r€duccd ,ig"ifi"",,rly by 70 90r" ;* i;;;i;
1992, based on dry weighr (Djotdjcvic et at , r99lb). However, sarptes "rr;"*1;;of moisl snuffinrmduced on the US marker in rh€ r99O. *rrai*a 

""ry 
Ligh;.,rirrt

NNN and NNK {up ro 57 I and t6.4 !&/g dry *1. r.spedively) (Hoffinann e, a.t - tg4t)
Moreove, the commerciat hmnd Conwood.( Cr,r/ly, ourchased rn rhe tls^ i. ,nni
{nuined 70_8 !8.ts dry u1 \\}{ and t0 I lrg s dr} $1 }NX (Brunncr*, 

"r 
rf . ZOOti

In Sweden. fie (onceotrJtron, o, \N\-- and \\X ," .r.t _rlTd.*"^.d,;.";"tir.il
from j.8 and 0 E !E/8 'n 

toEjro04qtg/gand0.lelg/ts$crlvrin2002(S7.rand76i.
dccreasc, respccrivctyr iistetdaht et at .20041 \hkrcs io; NNN and NM 

"f,p ,;j;;a,d 7870lrgla, respccrivcly, wcre rcponed in toonhd* \tdis ct at_,199t, rdsa).;;
laIesl reporr by Srcpanov r/ a/ (2006) shows rhe wide rangc ofTSNA rcncenEari;n; ;
t9 brands ofnEw and convcnrionat smok€tess tobacco prodr". prr"f,*.a i",.latf ,i".",
ln-rlc U:A or o'iinc trom Snus wortdwid€, sled;n r.*a. 

"r rrlrN ".gJ"i_,0.019p&/g tr€l r+1 in Arivac hard snuffro 4 5 Ug/g rn Skoal L."8 Cu: lh",;';; tffi
ranged from 0 032 B9g rn Rcvej ro L6 p-q,g in Cotcrrhagcn r.ong Cur: and rhme ofNAi
ranged from 0 12 !99 rn Aivar ro 4. r pe ,n Skoat t_on8 Cur ardigr,l Sr"pano, 

"r 
oi(2005 ) also reponed a uidc rrnge of TSN-A conccnrr".* i, "r"ra.".uJ* prJr.o

from India: NN-N conccnmljons raneed from not deteded in rrpdl and ";il;;;

ZB



I I I I I I I I I I I I I I ll I I I I I

I xl,lr tl. Inlcrnxrr,,nxt compxrrs,,n ot rhc
.r1.\ -m. hvr- \..n ir ri,,nm,, r-,.,.,-..,",,,""-,lll,,11'l::l::Jj:ll,l rrnscs or N-n ir (xon(,rn icorinc (NNN) nndo-r..-,,"',,",-t-r",.,.,,oi,-r:-pr.,r'ii-,1i,*"""" 

in.xn, i,'l;;iii::.1i];:::I;:,il:llllI;,.jiIlii
Cohccntr!lDn U8/8 tohacco)

Ni'K

?38

t0 4-79 I

209

00E-16

t4-21
2rLl8 8
068

016

0.47-{ 8t
lt l-14 4

I17,' 156
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0r0
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Dry

OhrhiDs.ral (1985)

Brrrnncftlni.r cr 09E5)

Bnniciun.,.r (t9s5), Ti.tcr rl al (t9sE)

Tncrs & PEU$mtrm { t99 | ): On.rdlhl a "/o(o4)

Bonftmlrn aal (t9i5), T,rkcr.,,/ trg8frNrtr.ral (t989)

Trictcr & Prcuismsrn (1989)

GuDr.(200,4)

N.ir,ll J..r a/ (loE?),Tnclfi./o/ tt988r
Sl.panov.,a/ (1005)
Gupra{2004)

o

c
ort

D.v

Dr,

NR

Drv

NR



Tsble I I (contd)

Conenlrorion (Us/s tob!cco)

NNIi

ND
l9-25
25437

ND!04
19 7-20 I

114-192
21

0 r2-{ 52

I 05-2 07

t4l-l08t
I l2-t54b

ND
49-Il6
r.t-t2 5

ND

o 22-74 |

r l-t I

0 08-2 6

ll
0 02-{ ll
a 214 29

188-7 870

0 l9-2 95

NR Cuph O00a)
Nan er a/ (lo8at, Srcpannvr,/ rtl]l)5t

Gupl.Coo4)
Tn(ler& nre *mann ( LatBr. Tncle..,,/
(1088J

Gupra (200,1)

Brunnehain.r a/ (tq85i
A!.-Yu ufer"/ r2001t Brun.(minn e,a/
(2004) -
Idns arnl (l9sl). Prokorczyk ?r a/ (1995)
Brunncmrnn 4at (t985), Okhima aal
( IaSl r, T..l.r.r a/ (t9881, Holrhcnn s/a/
( ls9l), Tricker & Pr.ussrann { t99t).
Brunncm.nn & HormMn (19e2). Diordkv,c
.ral lre9lhr connoly (2oolJ
osrcrdlhl & storach lta88t onudiht,al
(2004)

D,y

t
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c

?

o
NR

D!v

D,y
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D,l

ll 0-lt I
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Tihlc ll (ront(l)

Conccir6troi (trg/8 lobscco)tlt

N\(

(,tr)

D,y

Drv

Dry

orv

D,y

Chc*rngtohrcc.
Tnalla.d Chcsmgrohacco

lrnircd Moisr sntrU'

ChcsiiS16bacco

D.y snnr

IJSA Moisr snuft'

0l5-2I OO3-416

07-17 00t-{46
05 ot
I t-520 04-BO

09 0l
2.4-t6.0 0.58-.4.1

I E 0.26

ND-la7 ND-17 8
0 7l-{:t 0 o6-tl

0 62-{ 64 0 012-1o:tl

oecrdahr./,/ (2004),srrp.novao/ (2006)

Hontunn aal ( t988 )i Brunncmann &
Horfrnlni (1992)

Trickcr & Prcu$msnn (t99t), Btonn.msn &
Holh.in ( t992)
Osr.rdahlsra/ (200a)

Btonn.man aal (t085) Onnrhi.ral !s5t
BolTmlnn.a/ (1086), Adrhs./ a/ (r9i7,,
Bturn.hann .r a/ ( t 98 h.b,. Chimb.rtdn ,, "/(198E)r Hofmann a,/ (r9s8). Tickd dal
(1988), Andqts.n r,a/ (t980), Drord.rvrc d,/
{ la89!), ttot,mdtrn er,/ (l09 | t.irn'n..*, *
Hof,inMn(t0a2), protopczrk.ral 992it
Djordj.vlc., a/ ( l0olh). Hott6!in.r d/
( 1095). trokopczlr. ?, al tr99t), connottv
(200r ), Bnrnncmann.r a/ (2002 2OO{),
onc.dahJ.fdl (2004), SlcnMov.r o/ i2006)
Srctanov./,/ 12006)
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Table I I (contd)

c

a

7

Conccdrralion (x8/g lobacco)

rJ
r

Dtv

Drv

NR

Ch$vrn8 krhi.o. 0 ar a l? 0 6?-{ 5 ND-l 05

025-tl 003-olt
9rLll6l 0 E8-844

0 02,.0 06 0 03?-0 043

Brunnchrnn.rol (1985)iChamh{toinaa/
(1488), Andlrscnd,/ (1980), DJordFqc.,a/
(lc89a), BtunnchMn & HorIn.nn I t992t
Osl.rd.hl.r,r llOOa)

Ada,nr.ral (1987). Brunn.mrnn, a/ (1987a),
And(sn.,d/ (1s89): DJordJcvic.ral 0989a)

ND. nord ccrcJ. NR, n.r (Fodcd. TSN . roblcco{r,.crlic /v-nrtrn.rm,n6
' Rcnonrd a' n8/g ordr) s1 rDD) or qr ( twct) otlohi$o
'nr(work'ntCrounsa(rtohttutltoulrhcv.trtrtyotthrr!l!c.ltrrn.xlhighcnr'lucwB20g00rt/8(Ohrhihrarr,tgBr)
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toorh powder ro 76.9 UBlg wer $1 in tlairii rhosc ofNNK r gcd fiom nol detecled to
2E.4 ttglg in khaihi

- In rccenr ycars. rhe Swedrsh March Company has ddetoped a ncw me$od Ior hanu-
iactunnB olal snulTrhar uscs selccr btetrd\ ot robacco as wetj a, a ncw procB,inB m.rhod.
lnlread of rhc darh lire-curcd robacco commonty uscd in US snuft, Swedrsh Mt'arch u,es
robacco Enh a low nrlmr. conr.nr. which usetf r€duces ISNA lcvcts. In addrrron, rhe
lobacco is proccssed in a heatcd ctosed sysrcm fial rcscmbles patcurizadon of mitk,
which eliminales bacreria lhat may b. indIectty rcsponsibte for rtrc formarionotrhc nrrro-
samrn6lPaRom ?r 4F, I9t6, Gorhra. 2004) Tlc company at5o cncounges rcraitcrs (o
refrigerate packa8.s lo prevenr rhc fomarion ofTSNA durrng sromge gee-betow)

ln 20Ol, rhe MDPH iniriated asrudyaimed al comparing traall ionar sn un ranas wntr
PREP5 {Srraton 

"i 
o/., 200t) The srudy found rhar rhe levels ofNNN }NK. NAT and

NAB in morst snulT iroduced by rhe new manufacturing process (SErd,sh Match brand
Enan) w.re up ro 45 rim€s lowcr lhan $ose in tcadin8 products manufacrurcd under
standard proccsses rn fte US/1 (Table I2)

Tablc 12. l*vels of robacco-sp€cific ,nt/-ri I rosa m i n es (TSNA) iD thc rive
leadirg brrnds in th. USA versus pREp

NNN
lr B) GYB) (}tgBl

S8drsh Mar.h Nonh Arcrta 095 75
|tE t2-19
14 4t I

l4I 61 0

051 2a

30

14l
208

l.l2

F.or Comoll! (200t)
N]il(_ 4-( I m.d\r\lnrrosDo)-l-(l,pyridytlt_bor.lorc: NNN. N,-n,h.onomoxn.
IRI P poro r, r(&c.d 6psuE prodd
'snLli nmuhrored n dE USA B pr.ha!.d in Oc ComonEajth or V\gtnNB,
Etb sa Durcned 

'n 
s\Ed..

h Total ISNA 
'rctu.rcs 

NNN. NNX. .{-oirros@alabin. .rd /r',rroe ab6in.

ID Sweden, all moisr snuff brands on $e markel in 2002 conrained tou amounB of
TNSA: N'fi\i. 0 l5 0.6l Ag/8 wer \!1; and NNK. 0.0j_O.36 pA/g w€r wr. NNN conccn-
rrarions D.morsr sn-ull decrealcd consisrenrty from tgSj ro 200, from j.8 ro 0.49 [8/gwd !r1 and rhosr ofN\ti from 0.60 ro 0 t9 [rg wel w (osrerdahl er a/., 2004).

L€vels oi TSNA nr new oral snufi brands do not always pamuet nicorinc conre (see
TJble 7 for rh. ni..,Unc. onrcnr and 'l'abt. t2). For examptr. Ta\r. a vcD h,Ch nicohc-dctr-
vcry producl nanulactured by S*cdish March lor thc Sourh African marker. coniains to$

33
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levels ofTNSA: NNN, 2.07 Fglg dry sr; and NNK,0.29 lgg dry wl (Brunnemann e, o./.,
2004)_

(c, N-NiEosonino @idt

]}le nino acids pr6. in tobacco, ard pmbably also the prcreins with scmrdary
amino group6, ar. arnenablc to /V-rimsation Since I 9E5, numerous studics havc rcponed
lhe pr6.n(. ofnitmiamino acids i, smolcless bbacco products. Lcvcls of/t/-riro6oamiio
eids in srno*.16s robacco producB worldwide are pr€s.nted in Tabtc B. To-dale, n ir'-
niEoszrnino acids haw bccr idcnrificd in smokeless bbacco: NSAR, -niro6oazclidthc-4-
carborylic acid (NAZCA), MNPA, MNBA. ,Y-nitrosoproline (NPRO), .ry-oiuosohydrory,
pmlin€ (NHPRO),,V-niuosopip€colic acid (NPlC), fl-nirosothiazolidine- 4-carboxytic acid
(NTCA). /V-niEoso-2-mefiylthia2olidine-4{arboqlic acid (I!I}{TCA ). 4{mEhytn'rrosa-
minoH-(l.pyridyl)botric acid (6o-NNAC) and 2{merhylniEos nino}l.ph€nitp'optonic
eid (MNPh?A) (Ofishim, er al., 1985: Tricker & Preussmam, t9tt; Diodjevic et ot.,
l989bj T;ck6 & Prcussnlrul, 19E9, l99l; lloffmann e, a.1., 1995) Ofthcsc, the fo owin8
have beln csLblish.d as @inogcns in cxpenmental animals: NSA& MMA, MNBA and
NA{A. The concenlration of ti€ niirMino acids dep€'ds on rhe nio'.lc or nilile conlenl
of the tobacco; in addirion, rhey are formed durin8 prolon8ed sroragc, panicutarty under
adverse condirions oftemperatur€ and rclalivc humidity (Djordjcvic cr d/., l99la).

The highcsl concenlrations of,V-nirrosamino acads in moist snuffpurchased in rhe USA
were found in Skoal Bandis Snaighl and llawken Winlergren (t345 ud 11.56 frg/e,
respecliyely) and th! Iowesl in Kodial (5 ? !g/g), qhjch is opposjr rc ftc rrend obs€wcd
for TNSA (Hofrmann er a/., 1995).

(d) t/olat'le N nitrosMihes

Volarilc ,{-nitrosnmin6 ee fomed from volatile mines and nirrosaring agenrs T}re
l€vels ofvolatile /Y-nitrosamines in smokcless robacc, producls wortdtride are preserrcd
in Table 14. Tle highesl amoums werc found in moisr snuflCNI)MA up ro 265 ng/g dry
N1 and NPYR up lo 860 n8/g dry nl, s.c also Table i). T}lc pr.sencc of NMOR (sec
IARC, 1987) indicales com iMtion wuh mo.fholine cjrhcr from addilives or from
diffus ion of mnta inc6 coared wrrh morpholine-eonkining wu ( I]runnem an n er al, I 985;
tsrunnemann & Ilo,Imann. I99l).

(e) Olher c cinosenr conpounl\

In smokeless bbacco pmducts from thc LrSA. rhe levck of bcrlol,lpyrerE Engcd
from < 0.1 ro 6i ng/g in moist snutr(llollmann .r a/., 1986) and up lo 90 5 nglg in dry
snufr (Brunemann & Hotrrnann, 1992i'I;ble j). Bhide e/ d/ (t984i) rcponed on rhc
Ehole rarge of I'Alls in lndian smokeless robacco producrs such a\ ,,rsr,i and snufl:
benzolalpyrenc, 7.6-{'6 ng/g; b€nzofluoranrh.nrs (6 +/ - t),15 2lt nU!: indenoll,2.t-
cdlpyrene,4.i 24 ng8, bcn4alan$mcenc. 19L79 nglgi chrys(nr .tnd rnphcnyl€ne. j7

3\1
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Iil,: li,,iL,Ll,,.-- "r 
rhr nr{jor carcinoscnic votaritc ,v-nirrosnmincs in smokctcss lobacco (ns/s dry rvr)

NDAIA

12t-)11
ND

t6

I 5-7'
ND

6 G-6'
-250

l.t5-4 48
2l-99

E9

ND-t55
OE

64-860
l5-t30
ND-'7'
ND-O E

12-148

I 74-E E2

2t9-128
NO

ND

NI)
ND

Nt)
NE
Nt)
NE

120

ND-.44

ND-I 
'ND

NB69O
ND-{ 6
ND_]9

ND

Morsl snuff NI]61
Chc\vinS loblcco O 2

Moisl snurl 6 O-2 t2
Nisrl snur 4 :-t2
Morsr snufi ND-26j
Chcwing robacco 4 t2-64D,ysnuo ND-tg

Rrunncmann 4dl (19s5)

Bmncmmtr ,/ Lt98l). Tncrcr & prcu$hmn
( rec rt tlrunn.hrnn& Hoflminnltgg2t
Brrn(mmn__ddl r,gSj).rN t,U) .ta ttgEj)r ixcr& trc Bsminn tt0rB JaBo.toot)

Brunncmirn & HollDri. (t992)
Brunn.Dlnn /,/ (,08j), Hofrm64n.rar fl!or Il ckcr& Pt6sharnl toot), Bruincminn &Ho,nn n (t90?), DJorlcvrc{a/ (t991.)
llofrnruntr di Brunncns n (lrE8). Tnckcr &
Pr.u*mrnn I t00h. nr,nncm,nn & o0.hrnn (tcoZ)
8runn.mrnn.r,/ (r985J, HoIInann z,t rtora
,9871. Hofimrni & Btunn.mam gBBt
Brunnlhlrn & Ho,Ininn (199t), gonnann - "r(1991): Erunn.hahn & Ho,trrnh (t992)
Brunichinh ral (t9Et)

21-728
ND

55
2 0-32
ND

20-ll
I 5-2E
ND-{ t6
r2-{0

t:10

ozo

o
s

U)
d\

NO. nol det.ctcd. NDMA. ,v-nrt,Godimrthyt!minc: NE_ .oi .vrhat.d, NMOR, !-n rosonorpholn!: N pyR, /l/{ ifioroDrnotidh.

NI)



SMOKELESS TOBACCO 
E5

I92 ngie, be"zrlelpyrcne, IO I I0 nsls: Dvre

-a u!,-fgr,Ap.|.rl[,.. i ;" | 
' *e' tJ6' P'r e60 I6ens/8i tluoran$enc' 5t 2l8ns/8.

. L 
Hoffmann s/ at 9E7) reponijrhe tcvets ofsctccr votarrje atd€hydes in smoketessroDmco producls formatd.hyde. J.s {.S }l&ig in moisl snufl 

"", i;; ;;;;;$utr acehtdehydc, 2.4_7 a pglg in moisr siutrand l.c :." uJ;-r, i".y ."r?r1L,;,.iIronaldehyd€, I 0-2.4 ltlg rn mo;i snuffand O 2_{ 6 pg/e , d.y".,;tr 
,

umn,um $as rcporred ,n five ffnr.\ of rDdnn ,i"in ,i i *^""*rar* 
"r,u.,3 pci/g robacco {Sh&ma e/ al. t9S5}. itotrnp"r"-,.-: ro ;" ."ln."*';i;;;;*l#H""- "' '/ I reET' reponed 0 16-1 22 !ci/"

- rhe Lsa 0 2l_{ 19 pcil8 ,n commerciat dry sn;fi i; .

A Efect olstorage conditioB on thc teats ofN n,trosanines

,....,1.,:T.l:t":T".ondirionsonrheformarionofrSNeinsmoketessrobacco{ras,
srudred rn morsr and dry snuffand in chewins robacco

. rn a yudy ot rhe efrecrj ofageing and sbm8. on lhe teveh ol TSNA, N n,trosaminoacids.and votarite -nirosam;o in t.r.,.,riroi,r ,rr";.; ;;il;, ,:l;illjl;lhal.dunn8 sroraBe al4 oC none of fiese compound, r*""*d ,'e,,fi.;;; d#;::e/u/, t99la) +towever, ar h;&hcr rempe.tur*,lhc ler.,, 
", 

,-",,ri.r,,r-,,.0,i,,;,,'. iirhe moN 
'nutr 

rncreiscd srsnificarrrv ovs rime or,., , "*L "r.,*"gI".ii 
:l.li.leel\ or NNN ad NNK had ris€n hr€efotd (from o la to tE.7 !g/g), rhosc ofrhc,^,/-n,EGsam'no acids MNPA ad MNBA had risen 5.2-rord (fr; ,t i,;i;;.#.# il*.:,volar,le ,v-n,no_$mincs had .iscn tGrotd (fmm 0 02 ro o r rrr*,. 'l)",,iili,;,"iil,";weeks ar i7.C conr.iined 0.0J86 uelp I\IDMwonn.concemraiion;;i;"'N;'r,r;il*,;0"0,?rT,iy:,ffi ,*.li]ir^ly:

T.:*:ll':,"r.I119tb'ed dunns s;orase a, r 7 .c r;. d ;;i; ; ffir,;,i;, "ii,:;(onoucrcd by lhe MDPH t(.onnoly. 200 t ). fie efccr,,r ag.ng ot *ufl *a, ex;mrnea.;2. 4 and- o monrhs. Levcts of brat rsNA. incrudins \,rnn. *x 
"o, 

_o liiii.l""in.leading.US.b,ard Copcnhasen incrt.sed rrZ.z". Nn.;gn,n",n, .h*g; ;;;,oiiJJr,l;tsNA tevej\ rn Enan, rhe Swcdi\h Makh morsr snur,*, 
"n",-*br..,.j i""r.rJ"i

:Tj ,_1":". -",T1,  n earr,er study ,eveared ,n,, **,, ru"* ni.ii ,,o iifil
::i:::i,-:jT:l 1l -d r2.rord. ,esprcule ry. *,rh," *. n,, 

" "**..i,,"._. i"Lo u6,. ,ners or nrcorrne dec.ea*d I ;-tnt.r dunns rhc sdme pe."a c-.."i.i-"". 
^iNl.N and vNK n chcw,ns rubacco and dN snufl iunng )r "l;i..;r;;;.'l;;i:,iI 5, and L8-fotd, respcctivety (And€rsen.1;/., t9E9)

l-]-4 Ke tucA (Ky) lel"rence snokeless tobac<tt ptotuctt-
For research purposcs. a scries of refercD..

"pa a"a m-ur,crr,.ca uy ;;i;;;;il;::,:ili ::.:):;'i::::,:ff fi Jfr$:::t(bin ofKen,ucry. Lc.nsron. Ky rusA r,n,h(.tarr ,,;.: ;;; ;;.:;;:.ni,j[: ":'
n'orsBnufT. dry snu{I and joor-teaf che$rnr r.
ch"-" 

", 
co.pos,,io" ;..;;"t J;;il;Jlli;:;::::,x:), ::":J"['l,.J.l'1,.*
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fic flavolrin8sand addilives, inctudinSlhose us.d by manuflc.urcrs ro influcncc t.vetsof
unproronaEd nicorinc, \rerc nol inchdcd in Ky r.fcrcncc producrs. Ky refcrcncc smoke_
less tobacco products co ain fie foltowing ingredienls:
lnosc-l.rfch.wiog {ob.cco (lSr):\Utsconsin airrurcd robacco, t7.4%; pennsylvania air-

-":':9 
.b1-, IJ47"z; crushed Burl.y robac.o srcms,5.r%; gtyccnn,;.;Sy"; sucrose,

23.Olo/o; dcxtos., l 7o/o., 'Ii|attose, 1.3%: orher com syrup solids,6jty.: satL t 6"/": sodium
propion tc,0.2t /.: ratc.,23.48%_
DrysnulTllS2): dark-fircd lobacco,22.75%; fire-cur€d Vrrginia robacco, I9.66%; air-cur€d
slems, 3 3.0170; firc,curcd st ms, t 5.2o/"; sa]l\ O 36y.i walr;9 @/,-
Moisr snufi (lS3): dnrk,trcd robacco, 25.7j%' air_cur.d r,obacco, 7.8j%; Burtcy stcms,
3.7j%; sodiu,n carbonarc, 0 5t%,sodjum chlonde, 7.4yo; waGr, 54.8f/0.

As lhc blending recipe for Ky rcfcrence producls sho*s, Ioos._t.afchewing robacco
and moist snuffcon6in abour l0yo of tobacco by wcjghr wherea! dry snufcon;ins 75%
oftobacco. Tle chemicai aomposirion ofrh*e refercnc. producrs is;ho$n in labtc t5. Itr
addidon to dataon nicorinc, torat nitrog.n, nitnre ninqen, rolnl suga^, r€ducinS sugars,
moisturE, pH,ash, porassirm, sodium and calcium (ToUacco ant Hcairl neseuctr insritute,
l9E7), th. lcv€ls of selcded TSNA afld /v-rirrosamino actds are atso prcscnrea @jordlwic
et ol., 1989b| BFunnemann et o1.,2002).

l-3-5 Pesticidercsidues

. Maxihun allowable limits forpcsricideson tobacco(e_g. maleic hydrazide, chtordane,
dichlorodiphcnykrichloroerhoe, dichlorodiphenyldichloroerhylenc, dretdn;. cndnn.:
hepbchlor) in cermany, Iraty. Spain and $c USA are summarized by Sheeis (t990)_

1.4 Prod uciion, corsu m piioD and pr.va tence of use of sm oketess toba cco
producls

T}lis s..rion prcs€nts drla on satcs. consumption and pre\zlcncc ofuse of smokcless
lobacco products Where possibte, data are presenred separalely for cach product ryp€. In
some countri6 and suwcys, consumprion was nol measured or reponej separarjy and
thus overall consurnprio. or prevalence ofuse ofsmoketcss tobacco is reponed. ln mosr
counEies, surveys do nol spcciry vhich rypc ofsnuf is used, bul rlc overwhetming majo_
rity of!nufl is of rh€ moilt variery and is taken oralty

Dara on prcvalence ol smokcless lobacco use amongyoutls in South America {section
1.4.2t.)). Sourh Asra tS(rron I 4 'itdd Ati.ica (Secrron I a 4) rety primdrity on lhe ctobat
Youdr lbbacco Suney (GYTS). fte GYIS proiecr $a5 devetoped by WHO and rhe CDC
in the USA.lt is an anlcmauonal suryeiltance pm]ect dcsigned to.nhance fi. capaciiy of
countries to monitor toblcco use amonts yourhs, and ro guide fie imptcmenrarion and cva-
luarion oftobacco prevsuon and conrolprogaamcs TleGYTS has been compleled in
120 countries. It uses a ls\,-stagc cluncr snrpte suncy desigo rhat produces repreienorive
samples ofsrudenrs in gndes asociated irirh rhe ages of l3 l5 years

3r
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SMOXfLESS TOBACCO

Table 35. Type of tobacco product used among
tobacco users in Bangladesh,2003

Il

Ty?e olroba@ producl r.dividur,

Rav &ied robatu lcafh

381 119 2%)
107 126 4ye)

J26 \419%)

r0(l9%)

777 (tCD%)

391\39.5yo)
225 (221%)

6l0 6%)
j6, (361%)
r86 (r8 8%)

990(r00%)

From \t,l l() sFA RO (2001)
' fiE moddl.rtrlo obr,o uf,',,de,locmol(d bt dr tuh-
'NL dbour Lhrm*l!\ ('1dtr'dlrr, o' bt t]len d;d $e
tbm'ly mmb€B(t@ily)
3A5 onsriiuoIl otbdcl qurd

(c) India

India is one oflhe major producers ofchewinB bbacco in Asia A sp6ific feature of
lobacco production in India is rhe vdiery in $e r}?cs oflobacco produced. .i.tE 

pr€sence
of a srong domesric demand for bbacco producr for ch€win8 and applicarion 10 a reta_
lively lar8e exrcnl influenccs rhe cutrivalion oflobacco for ftese us€s. Tobacco us€d for
chewing and applicarion is grown in tarnil Nadu, Utrar pradesh, Bilar, West Bengat and
Orirsa (Reddy & Gupra, 2004)

In 2002,40.6% ofrhe robitcco produclion was used in cigarerres, t3j% in Ddi pro_
duction and 12.4olo was used for smoke)ess forms of chewing, snuffins and ap;ried
tobacco (Iable 16; Reddy & Gupia,2004). Berween 1976 and r9X, cheUng rolacco

Table J6. Tob!cco produclion by type
of lob,cco in lndia, 2002

3tl
l7

r00
108

t00

200
22

65

IO

60r

Fn,m R.ddt & Grtra (2o0.tl

\o
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nt o.lu.r ion reDr€s€nlcd het* een I I 
o/' and I 9'lo of lolal tobacco produdron bul produdion

ias mrcastj subsranriatlv srnc€ 1995 (Tabl' i?)' ln 2002 0i millDn lg ot (h'wing

.t""". -a fO million ig of snutr tob.cco w€re produced in India (Tablc 36) This

i"..r* ** *-.p"""a by a huge 8row6 in the expon ofboth chewing tobac'o (9-

i.ia ir.r."t. *t*.i" 1995 and 2005) and snufl t'obacco (lt-fold increasc d'ring rhe

same penod) (T.blc lEi Reddv & Gupla,2004' Tobacm Boatd' 2006)'

t'abte 17. Prodciion of snokelcss lob,cco (in

nrillions of kg) in In.ria (derivcd eslimatesr) and

pcrcenlage of lolal lobacco produclion

t916 11

1971 1a

1979-{0
1980 8r
l98t {2
1982 33
t98ll.r
r98,rl5
t9EtJ6
l986 8l
199@l
t99l 92
1992 93
l99t r.t

8'0r
708
70
72
3tl
77
-t62

89
75
7E

788
790
1l-1
651

B8.l
88

r08 5

14l
154

171
t48
lll

t8l
r70
!69
t42
ll5
ll9
tl7

261

5

-t5

89
92
65

75
ll.8

lll
llE
ll'7
lt0
100

0

t2

ll
1.1

l6
IJ
t5
t9
ll
la
t6
2t
2.5
22
2l
)t
70
l?

'catcutat.d bv fi. wortiry GrouP bcd on d'b 6om r)lB_
lorae of roba@ D.wlopmdl (197G93)
i Dovrstooal

Larse variations in the prcval€nces and parcns of smokcless robacco use occur

o"ro., ri" 
"ounrry. 

apun r-m regional prcferences due ro difl€renl socio-cuhural norms'

,i. '*r"*,." f", t..r.r.ss 
'arher 

$an smokcd ubacco a rnvtrsel) relal'd to educarion

u"i',*ofn. tCup". Iqa6). Per{apila consumplion of tmokeless hbacco has increased

" ""* 
tf," f.*"t t-i"*"nomac classcs b€tw€co 196l and 2000 in both ruml and ulban

..u.?ooru au. rrt" f'lori.nal Sanplc Surv'v org izarion' cned in Cupla & Rav' 2003)'

\l
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Trblc 38. Exports oftobacco from tndia by product (in lonncs)

tr95 96 7001-2@2 2004-2@5

II5

884
616

9t16
424
5t2

lt t8l

l112
998

128ll
ll9r

- 2506
r9

rE957

2881

89 r0
2640
681

7 t90
1062

r06@
3714
20]!
ll0'

rrom Tob@ Bodd (2006)

Six scts ofdara may allow an csrimalion ofthc prevatence ofsmokelcs,lobacco usc
in Indir: (a) large sub-narional cmss-secrional and cohodsrudies, (it)rh€Nalionat F.rnily
I]eahi Survey, (c) lhe WHO suuna onal siudy, (d) lhe Narionat Samptc survey on
household consumer cxpendirure, (e) lh€ Globat youlh Tobacco Survcy and (JD rh€
Samplc Regisralion syslem (unpublished) The tasr ser ofdara is nol djscusscd herc.

(i) SuLnotionol cross-sectionat an.t coho studies

I1 has been €slimared fiat approximarely one-rhird ofwomen and two_rhirds ofmen in
India usc lobacco in on. form or ano$er (WHO, I 997). In prevalcnce surveys in I 0 rural
areas in ciSht siales ofLdia, smokcless lobac@ lras used by !jl% ofmen ard i499l"
of women (Table 39). ln Uesc ar.as, 2-26% of mcn and 0-{% of women atso rcpon.d
bolh smoking ard smokeless lobacco use (cupla & Ray, 200j). tn a cross-seclional and
cohort study in Mumbai, fi€ prevalcncc ofsmoketess robacco use in tgg2 94 was sj:to/o
amon8 womcn and 45.770 among mcn (cupr4 1996). In anorher cross-s€ctional surv.y in
a suburb of Trivandrum, Keralq uhcrc residenls were mosrty of towcr socior.onomic
slarus, chcwing pmcticcs were reponed by 26 E% of men ln - 25 afi) and 26.a"/r of
women (r= 34 4al), mainly in lhc form ofbetrlqu,d \airh tobacco (Sankara.arayanan
eI al ,2000\.

(i) Natioml Fan,ly Hlahh su^ey
In $c Nalional Family Heallh Survey-2 conducred in t99E-99,lt5 597 individuals

aged I 5 ycals o. older liom 9l I 96 houlehotds were sampted (Rnni sr at , 2003 ). Among
the srudy popularion, 20o/o \2a.to/o ot mel and t2 0% of womcn) rcpon.d che*in8
robacccrFi, -arrla howevs. th€ prevalence ma) bc undcrcslimaled b) almost ll% for
mcn and 1.5% for *omcn bccause ofLh< use ofhous.hotd informanls. The prevatcnce of
chewing toba.co/tE Mala varied sisni,lcanrty (7.60%) berw€en shtes (Tabtc 40).
Chewing of tobacco,rur -aralo was relari\.ty (> 16%) in rhe ceoFal,
eaicm. wesrem (erceF Goa) and nonhearem srarcs (excepr Tnpura) compared with the
nonhcm and southem srares The prcvalencc of chc$ rng lobacsyA/, ,aralo rvas siAnifi-
canlly higher in rural, poorer and lesscducared popularrons compared wi$ urban, wealbier

tr-l)



Table 39. Prevalencc ( %) of use of vs rious typ€s of tob.cco iD l0 rreas io eiebl
slrtes of India

Ch@d' Smokcd MB.d Tord R.fddc
or lpPlicd

BbM.e&,Ouj al 9 56 6 1t Mdtr.rar (19{r)
D.,b$mgA tihd 2A 24 26 7A M6l,.,or (196r)
lmatuls! K.rrla 14- 15 22 8l M.hh.?al (1969)
C{r I 61 5 69 BhoBlc.ral (1976)
M!i,p{ri, Und Prld6h 2t 41 20 A2 wrh (196t)
MuDba, tuts,. M.he.hh 46 14 l0 6c CuFl(1996)
Itm, M.h-ahh 11 6 2 62 M.l ..,a/ (1972)
siD8bhli! Jhalnsld tt t 50 14 tl M.nh.rat (1969)
Srit.Luldl, ArdnE Pr.d6h a 70 7 tr Mdl,.ral (1969)
'rdvadim (urtEn). Kcr.l. 21 56 NR 6l S(*!r!Drda

.t dl.l2mo)

Bblh.Ad,C rdri t5 I - 15 M.nL.ral (1969)
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1 1t r Jl i,dlt.tat.tt9(9)
It I | 39 M 

^.tat-(t9t,)Go. 21 74 2 49 Bhoct. ., a. ( 1976)
Mairpuri, Urbr Praddh 9 ll I 2! walri(1968)
Mumba' (ub6n), M.hanshFa 57 - 57.5 Cupr. (1996)
hDq Mshrahra {9 49 M.hu .r "l 

( 1972)
Segbluttr rhdd d 26 5 7 3, M.tt!.ral (196p)
snlrtula,rl Ar.lhr Pr.d6h f 64 67 M.n|l.ral (1969)
hvad,@ (urba), KcEit 26 2 N'R 28 sa.ltumr@

.t dl. (20m)

A.bprcd ton cupta & Rly (2ool)

'lncludne bd.l qu'd M0! loba@
" . pBal.c.o 5'l.

and morc €ducated popularions in bolh men and women. The socio€€olomic gradienls
(household weahh, educarjon) had more impacl for womcn $an formen. The prevalcnc€ of
chewinS lobacc.r'pr, -{,ral4 wai hiSher among dbal populalions fian amorg orher
communiri.s (Table 4 I ) In a multivariarc aralysis, rhe older popularion P 25 years) had a
grcatcr lilelihood ofchc$ing lobacco compared wiih rhe young€r populalion (I5 24 yeafs).
Muslim wom.n wer. more likely to chcw robacco rhan llindu wome., and lhc Sikhretigion
emerBed as onc of fte srongesl prediclors amon8 women for not chcwing tobacco- The
differcrlials by slatc of rcsidcnce also pcEisred in r.he mullivariale analysis No signific-anr
ass&iation was obs.rvcd bct$en uiban or rurdl residcncc aDd chewin8 of robacco/Fl,
Mala irnonB men aficr controlling for othcr chamclcrisrlcs. However rurnl women wcre
lcss lik€ly to chew bbacco lhan urban wom€n (Ranie/ ai., 2O0l)

tr
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Table 40. Prcvalence of che*ing. in todia by shre
snd byser (Nrtioral F 

'nily 
Iteahh Sud.y, r998-9)

lt?

8l(6798)
7 a{61 9l)
7l(r8 9l)
13.t (t r 5-t4 9)
9l (80-t08)
t9 0 (l? 7-20 4)

401(.]8 ?-{2 0)
16i (14 6-18 0)

518 (50.t 5l5)
49.0 146 7-5t _1)

7' 2 120 9-25 6)

5r 6{47.9-15l)
47 E (4. 7-5 r 0)
14 t (il t-l?.3)
169(B&205)
60 2 (56.5 61.8)
450(4t ,-4E 8)
19 5 (16 5-42 ?)
r0E(E.9 B r)

246Q2a264)
1,1 I (i2 it6.0)

l0 7 (9,Lt2 0)
D8tl2l-t56)
9.r (E t-r0.7)
129( t-14 5)

_ 
0.9 (0 6- I l)
0 5 (01-{ 8)
0 9(0 &-t i)
25(r9-12)
02(01{a)

,t Et29r9)

t44lt2'1 162l
r09(r0l E)

6 7(60 76)
t4I (lr 9 16 9)
l5l (ll5 r7 0)

lt I (29 6-16.7)
241t221266)
192(l5j-2lt)
276(213 il 7)
@.1 (51 2 44 0)
I6t(B?-t97)
r86(162 2r 2)
5 211 !8 r)

30(6.1 102)
3 017.o 9 2)
l8 0 ( l6 r-20 0)

99(8 4-r | 7)
14 ttt27 r5 7)
l0r(91ll2)
r0 7 (91 12 2)

''l.,Je6or paa wla

\,{tt
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Tabl. 41. Pr*alencc (./., of che$aC ot tobaccotpan morota
in Indi, (Nrtional Frmity Heallh Survey, t99E_99)

t\evalen@ in ./. {9J% CI)

t3-24 '
25-39

>[
6- t0
l5

Orhcr b&teed 616

,r.4 (4 2--4.6)
t72(168 t7 6)
2571252 262j
224171.7 23 0)

20 7 (19.7 2t 7)
L (lo,Llt 8)

r64(r56-t7.2)
22 a Q2 O,2).7t
2a I Q1lla9)
l4 4 {lt,Llt 4}
419l4O 1 ..3 2l

I69(r62 t? ?)
2]',t 123.1 24_3)
t:l 0 (12 r 33 9)
l3 6 (175 19 6)

24 2 123 4-25.t)
l0,r (29.I ll.E)
4r I (l9l--41 t)
2E ) (2',12 29 4)

29 t Qa.G29 7)
25 5124 G21 l)
9t (80 108)
19 r (r7.0 21 4)jt 5 121 6 75',t)

r4.3 (ll E,l4 9)
- ll 6 (t0.9 12l)

l5I (14 !16 !)
174(16.t lE5)

t 6(7 9 9l)/ lll(t23 l]8)

4 E {4.5 5 2)
9l (8 7 93)
r26{l2o ll.2)
r56(144 t59)
t9.6lta1 20 6)

I 6(r I l9)
4l(4046)
ll 5 (r08 t2 t)
t7 2tt6e t7 E)

9 t (8C-ro t)
146(D7-tt')
20.8(r92 224)
10.8(r0 t I t4)

r20{lt !12.5)
D0(12 r t4 0)
0 I (0 04 {l)
rr(l0r B2)
t84(15l2l9)

F om Rd'.?at 1200t)
CI- @n6.l.nd 'nr ar

liii) WHO Sub_nd ionat Stu.ly

In a WHO study (Chaudhr). 200 I ), l5 288 ,espondcnb jn Kamahka ard 29 9j I re.-
pondenrs rn UrrJr Prad€sh (a8ed > j0 ycdr!, were surveycd lob,jlcu wds oredominanrh
used ,n smoketes\ fcrm amons qon,cn oral ages anJ ".*e.- *a* 16 *"^;i1,1
both rn urban and rurat acas. Ihe ov(ra prevatcnce ofcr,"inr U\t ofsmolaess lot*"-
was I 3.9o/o in Kamarata ( I 3 .4./o ar[i,,l',l,g men, t4 _4o/r ur|onS women) lTabte 42) and 175%
in Una, t\adesh (2a.j% among rncn, 6.6% a,r,on8 womcn) (Tabte 4j). In Kamataka rhc

\r



Tnblc 42. Prevnlence by rurat/urban arcrt age and sex
(wHO Strb-national Sirdy, 200t)

of currenl ure of srnoieless tobacco in Karnatrka, lndia

S!6plc IGv!.ncc Srmf.
(tro) l,t (no)

t,cvrhic. Srmol! PEv!t.i..
l%) Go ) (%)

-J
o\

!3t

412

?ll

lJ23

t0l

32

llt

D6

t2
58

l0l

22t

316

815

l:t

162

025 t0

ll9a 12l

1162 l,l

t76 117

!1, 00

1627 2 3
I t33 a 3

1216 lta

?t5r t9 3

l3t2 t5 7

607 23 3

o

c



Tablc 4.1. I'r$xtctrce by rural/urhan rren,0!e nr
sui,-ror,o.Hl strdy. 200t) - rd ser ol crrrenl use 0f smokeless lobicco in urlar prrd!sh, Iidi^ (wHo

oz

=
o

11

2t6

llt
17e
771
360
225

$mnlc p(vir.ie

-c
J

10-?r 4ll
15-10 l5t

I70 39

t8r

t:0

]T
lt

t87l

3t

562

502

377

t66
108

t20
433'

2t

tJ 7

24t

!t7

2l

176
100

215

27ll
t30

lla
102
12,
246

63t
792

t1l2

2

t28

230

B0

t39

lt I

216
211
22q
232

tl

tl
76
1l

72

lltl

t215

lo
:l
l5

Bt
t3 6
111

2122

llll
:4t2

591
332

-l
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prevalence ofusc ofsmokel.ss robacco was high€r amonS women compared with men in
fie age gmups above 40 years. In Unnr pmdcsh, rlc proporrion ofmen who uscd smoke
less bbacco was higherfian rhar ofeomen in aI age groups- tn bo$ rcBjons, prcvatence
ofsmokcless tobacco us€ by womcn incrcascd with agc; for men, prcvaicnce was highesr
in rhc ag€ groups 25-29 ycars ard above 70 ycars. Trcnds were simitar in urban and;rat
arear. The prevaience of smokeless lobacco use was genera y towcr among educaled
womcn, especially in Xamarata. Ctear-cur lrends in rcduced prevatence wifi incrcaing
education w.rc not obsrrv.d in all agc groups anong men. Muslim men ir Karnaralz
show.d a highcr oycEll prcvatence compar.d wifi Hindus, whitc in Unar pradcsh, a
h;Bhcr proponion of Hindu mcn comprjed wirh MDstims used smokelcss tobacco Tle
revers. lrend was observed among women in lhe trvo slales ldara for o$er r€ti8ions were
based on.loo few numbers lo bc retiablel Variarions in prevat€nc€ acco.drig ro family
incom. did not follqw any spccific rreDd, but rhe prevalcncc was compantiveiy towcr in
both stales among \r,oDen wirl higher famity incomE (Chaudhry, 200 t ).

liy) Nationol Sanpte Suney Orgonbation
Thc Naljonal Sample Survey Organjsation conduclcd its fifih quinqu€nniat narion-

wide survey of household co umer expendilure iD tndia d,r.ing l99t 94. lnterviews
were conducted in ll5154 households in 695t vilages and in 4650 urban blocks. pre-
valcncc of use ofchcwing bbacco was IL2% and 6 3% among mcn in rumt d urban
arcas, rcspecrivcly, and l-9elo and 2.0%, rcspecrively, for women (Tabte a4) (National
Samplc Survey Organisarion, I99E). T}te prcvatence oftobacco usc was undereiimated
because only one household respondanr answered for all inhabiranb ofrhe horsehold

Tabl. 44- P.ev.lenc. (%) by .ur.Uurbio lrea rnd ser of use of tobacco ir
vrrious forms in lDdii (Nationrl Sampt. Suney OrEanisarion)

Mco Wotun Mcn Womn Mcn Womcn Mcn Women

r987 l{{

ll2 ]9
l4 05
0 5 06
0l 0l
27 25
0l 0t

61 20
09 0l
0l 0l
0l 0

l2 t0
0l 0t

2t 6 l7
r 6 0l

t0

08
0l

29
l0

Snuf R.gul& 0 7

Caual 0 t

BumI ic,b&o R.gula 2 7
pow&/Pa$c c6url 0l
]oba@ in a} Rcguld lE 7

fom Caual 16
ll9
l7

02 ol
ll

l0l

0t 0r

From Nd'o,al Smplc Sw.y OrsdM on { 1998)

' I.crudin8 bei.l qud strh lobeo

!e
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Comparison ofrhe dara from tqt?-8E anir I99l 94 (Narionat Sampte Suryey OBa-
nisation, 1998; Gupta & sankar 20&) rev.ated no significanr changc ;n oventi usc;f
smok€lcsr lobacco during $is period (Tabte 44). OIeI rcpons suggesirhar rierc has bccn
a shifi towards us by youngF pcoptc and ar a very carty agc. For iiamptc, rhe prcvatcncc
of @o rsc rosc frcm 4.7./. in t969, mainty amonB otder womcn, ro rploi; t993_94,
mairly among youngcr gcn€r.iions (Cupta, 2000): in a suney conducred among rurai
children in rhrce nales, snuffwas ever used by j8% ofboys and t2% of8nts aBed tO-20
yea6 (Krishnamunhy e, al , 1997); a comperariv. study or rfrc prcvatcnci of rotcco usc
in a ruEl ar.a in Bihar showcd fiat the pr.valenc€ of lotat bbacco usc rcmaircdlhc sam.
bctwe€n l%7 and 2000, bur rhar rher€ had been a rcmar*abte shifi ro*"rds the use of
smokeless tobacco (Sinha sr rt, 2001a)

tq Globot youth Iobac:o St,ey rcns) ohd (;tobat ScJMot
rcrtohet SuDg |GS?S)

The Global School Pcrsonnet Suru€y (devetopcd by WHO/CDC) is a c.oss_s.crimat
suryey rhat cmploys a ctusrcr smptedesign ro prcducc a repre*norive sampte of srhool
pcrsomel drawn from fte sam. schoots that were sctcclcd for GYTS. AI schoot pcrsonncl
(ircludinr non-reachin8 srafD io rhc sctccrcd schoots woe clisibte ro parricipaic (Sinha
.t a|.,2002).

l,l rhe cigir nonl€asrcm slars oftndia. daity use ofsmokeless tobacco among schml
pelsom€l varied iiom 8.9 (Sjkkim) to 4s 4o/o Mizr,fam) among men and ftlm t.6
(Manipur) ro E0.3% (Mizonm) anonB womcn (Tablc 45) (Sinha er o/., 2rx)3b) tn fivc of
lhe eight.slares, rhe pBatence of daity use of smoketess lobacco alnone men and wom;
was similar. ln thc earem .cg;o4 daity us( ofsmoketess roOa.o amoni s.r,oor pc,sonnei

l:ne fTr,n 7.8 (w€sr aensar) ro iE.7./. (Bihar) in mcn and from t.0 (wesr densat) ro
53.a7. (Rihar) in women (Sinha et at.,2oO2, z0o3b., Sinha a Oupra. 2oola, Siihj &
Roychoudhury,20M) 'ttc plEvajenceofuseofeach rype ofpoducB i; deuil"a;" rnUte li.
_- !.9j:l* robac@ rlse among nudenB vnried bcrween slarcs from 2.s (coa) ro
55.6% (Bihar) (Table a7). Amons boys, ir varied Fom 2.7 @ethr) ro s7 o% @ihar) and,
amons Birls, from 2.I (Goa) ro 49.2old (llihao. ln I I of B srares, prcvatcncci ofsmokei
lcss lobacco use among boys and gjrls wcrc similar; boy, in V.ghrluyu *a Unr;"i;l
repon€d significarrly more smoket€ss robaceo usc than girls (Ar;ra piol, 200t; Sinha t
Gupi4 2002a,b: Sanha 

", 
d/, 200lcj pedmkar & Gupra, 200,r; Sinha & Gupra, 2004h

Sinha e/ o/., 2004a).

The use of robacco products as dcnrrifice among srudents aged lt_ 15 years varicd
srdely ber*ecn sBles ( lrhlf 4E) Ilc prcvJlcnc< dmong boys comparttl wrrh rhar amonr
girh wa! nolabl) hreher rn ()lir.a an.j t rrrranchat margrnJtty hrrf,* . ",* """, _i
margrnally lo$s in $rcc srares Offi. sp..rfic pruducs, robacco rorhgrore lcreamy
snuff) and loorh powder (/.,/ da,, Da,yo,) $crc common in a , a srarcs, ihe prevatc#
ofus€ ranSed from 2 rc 32%and from 2 ro 29%_ respecrivcty. t;z1was uscd tn eighr srares
and rhc prcvalcn.c ofjrs us! ranScd tionr 2 ro 6% Orher denritiice producrs cintaining
lobacco were; ,,rsrri and .5rrlr, in (;oa and t\{aharshrra, gzdha*z in Biha, Orissa. U(ai

\1
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Tahlc {5. pr$ntencc t%) h} stfite oI curreil*'n'Wii:i::'ix11.;:;il#f,sc*ol personner in thc
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782
t95

101
426
142
561

511
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289(1E.E)
l0 t(13 2)
2rE(J95)
l0E(110t)
494 (r 105)
t8, {16.r)
E 9 (1 ,r 3)
l8l (1 ll t)

58 7(161)
28riJl33)
78

19 0 (a ll.9)
l4.t (166)
532(114')
20 5 (r 6.4)
298(i12o)
ltl(t l0 2)
45 3 (1 t41)
t7 2 (16 8)

2J.l {a 20 0)
l3 J (19 4)
l6{t21)
t14 g 14.0)
80.1 (t ll8)
t8 I (120.2)
5rr(r120)
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5t4(1t61)
t0(1r2)
1.0

239(1130)
17 0 /r14 2)
74 2 (! 9.9)
392ttt34)
69(t62)

2 t.7 (11t3)

)4(136)

282(r5l)
107(it7)
t42 (15.9)
24I (rE 7)
,rl (18 8)
rEl(:102)

lr 2 (19 2)

t? I (r7 5)
242(rllt)
5E

r9 9 (1E 7)
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28 8 {t4 ?)
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25 4 (18 5)
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14 6 (18 t)
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' lnclirdrng hclct qud s,xI tobacco
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Tablc {6 Prerarcncc (%) by lypc or tobacco producr of rmokeress robBcco use by schoor personncr in the norih-
easlcrn stales or Indin (Global School Personret Surv€yt 200t )
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Tablc 47. Prevalerce (%) Dy slare of cur.etrl us. of smoketcss
lobrcco anonB saudenrs iD lDdia (Ctobat youtb Tobrcco Sud.y)

l2i

23Ia
2tn
76J6
t11t
21.56

t11l
20E0

2295
222t
2236
l166
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29 3 (! 5.7J
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2 7l! t.2)
l3(1r6)
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,l] 0 (1'7 0)

5rSir75j
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2r 6 (17.1)
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lr E (14 6)
29 4 (1 ll2)
r r 5 (16 7)
t4.J(131)
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556 (17 5)
2l (+ 1.2)
2 r(x l2l
16 r (r 102)
l5.l (17 4)
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l5 I (1E.7)

iion A,oE a,/ (200t ), Pcdn.ttu & (,uF. t2oo,r r, \,nha .,ar (2mt), shna &
cuDo r2@2a.br. \mh. & cupu (2ooab), Shhi pral (200a,,

Tibl. 4E. Pr.vrl.nc. (7") of,pptication oflobacco pmdu.ts
.s d.rrifric. in t4 srar.s ir tDdi, (ctobrt yourh Tobacm
SuP.y,2 X)-2002)
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Pradesh and Unaranchat' and robacco warer (turr!,) in Manipur, Mimrdm, Sil*im ardIripuri (sinha z, a/., 2004b).

_ - - 
Thecunenr us.ofsmotelers tobacco arnong fic panicipanB ofdr. GSPS(sinha"/o1,2001b) md GYTS (S,nha er,/,2001c) surveys,n crg}t otrhe srares is deGited h.h;

Arunrchat Pr3desh

ln Arunachat ?r.dcsh, b€re, quid was dle mosr poprta, forjn of$nok.t6s robaccoamons men (71.6%) and wom6n (5 t.4%),(ra,r, was uscd crc;sivery ry r." t i c-;,/qlwhile tubu, 132.6v.) and snutr ( t5 2%t werc2001b) uscd cxclusivelv bv womcn (sinha er 41,

Curenl use of lmokctcss robacco war repned by I7.2% ot Vudens ( J 5.{}ro of bovslilltli:l1t*^ ","r,,g *"s,"po,,"a ry.2i r.o r,,,,I"iili,iiii",#*?iirmoxerqs robacco use.xctusivetv in rhe r^m orchcwrg * *p.*aiy sS.zy" _i'r*exctusivety itr rhe fo'n ofapptrcauon war reponed bl Ai". n; ".";.r,tr.-er*forms of smoketess robacco. Amonp chewe
\4s s%t. r,t,,*;; ;y ;;;; ;r;1;;:.;ffi;; ffiy, ;?.ff #il#,:i,j. :#::robacco roodrpastc, 12.3o/o apptied rcd roor} powder and t9. appi,* * 

j 
, O*" 

."i 
,, .2003c)

- - 
In Asrm. rhe mon poputa, form ofsmokete\s robacco ule amonB mcn was bcretourd115.5"^),lolowedby-khani.(l.y/o)andsultatT.so/,t.^r.;;*",,.:.;;;J;ft:.:';l

was commonesr. fo owed W tuibut (3s ?bo). Eut |1s"r.ti^a c"*)1-t'jt;;.; c"r'_l,,ziDr r,}.rc us.d pr;marity by women (Sitrha er a/, 2001b)( un.trl us. ol smokcless tobacco wa .mncd by 2j lolo ofsruden6 (29 t% otbovs20 a% orsnh). cunenr smoking was repoi.a ry in r"a "i,*a",i.i);.;:;;i::t 9olo ofgrrts). Smokctess roUac.o use c,itu.,,ery rn rhe ,orm o, chcwina was r.Doncdby 4E.5e. and rhar excjuyvcty rn rhe form of appircanon by t8 80o r.;;:#r;;l*:;several fomsofsmokcte:i robacco. emons che(ia 4zo) rorowcd u, ,.,j * jl'.i".i"' ;ffi;-,'jf;f l;3".j,#f,,J: y,,;
applied robacco roorhpasre, 2s% apptred red roorh po** *, ," i;" ;;i;;;6:;;et al . 200lc)

Manipur
ln Manipur, bdct quid t54.to/.) wrs rhc mos poputd forn of smoketess bbaccoamont bo men and womcn ft. prevatcnceofxul,,,",.."r,""" 

",,;;",,;;;;lhan lhat amonB women (2 Oe"). wh,le rhe Dftv,
r,rgh., ,x r".i,# J,,.; ;:,"i;il:l H;'""'( 

ur *rarnl 
'[rse 

amons $omen w"'
127 .s%) (sifia et at . 2oo3;i 

'. * - - ' -"'/ was uscd predomjnnnrlv bv women

. -,-Curr_cnl 
smolclers lob rcponed hy 4ir lolo {5t\oo ot boys. J0 lo; ofBrfls).avhtreassmokinSsd.rcponcdb)26Eoo(a0.8r""rr.yr.rO.ty""iri,f,fSr.*ll

less tobacco usr excjurrvet) ,n rhe torm olchewrnp *$ r.poned by 5r 7oo and that cxctu.
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SMOXII-ESS TOBACCO I2']

sively in fie form of applicarion by I I 9%. -tlle 
remainder used severat forms ofsmoke-

less robacco. Amorg chewets, gutko (23.7yo) was th! mosr pop'rlar produd ( t7_9p/o of
boys, 30-20lo of girls), lolloweil by tonol and a tobacco mixrure ( t t. l % overdlt, 2 8.0ol, of
boys, 6.8% ofBirls). Among applien, 18.3% ofbo)s and 12.6% ofgirts applicd tobacco
roothpa5r. (Sinha er al, 2003c).

Meghalrya

In MeBhalayar belclquid (55.4%) was thc mosr popular form ofsmoketcss robacco,
foltowed by tuibt, \t3.t"/n), ctlt ll2 tr/,1 and khaw (9.1%\. Gul and tuibu we.e \tsed
pnmanly by women (Sinhaet al ,2003b)

Cun€nr smok€less bbacco use wa5 rcWned by 353% O1.O% of boys, 26.8% of
gnh).wncrca(sm?kingwasreponedby2l4%(]2.1Dloofboys.ego/oofptrts)Smoketess
bbacc, use €xclus'vely 

'n 
thc form of chewing wa. rponed by 55 2o,o (62 l% ot boys,

47.7'/. of Eitls) aid that .xclusivcly in thc fom of applicarion by 2.9./6 (28% of boys,
17.6% ofgirls). Tlc remainder uscd several forms ofsmoketess robacco. Chewing was
mainly in rh. form off?tla ( I 9.4%), rau o/ wifi tobacco 19.2./0, > 8e/. of tr.ys) znd tanol
wil}out lobacco (2 I %). Tobacco wa, applicd by I 8 2% as robacco roorhpasre and by 3.9elo
as red toorh powder (Sinha et al.,2003c).

Mi?.ram
Iu Mimram, among smokcless robacc! uscrs,24.8% \sed sutka. 22 3o/o nsed klaihi,

20.2% uscd b€el quid. 16.4% used a,/ and 9.3% used snuff Tle use ofg?*? and snuff
was repoded slightly more frequenlly aflong women while fiar of b€let quid and fzlwas
more frequ€nt among m€n (Sinha e, al, 2001b).

Currenr smok€less robacco usc was reponed by 42.9./0 1a5.1% o( lnys, 4O_t"/" of
girls), whercas curre smoking was reponed by 34.5o/o(40.V/. of boys,2E_2r/o of gn],6).

Smokel€ss bbacco use cxclusiv€ly in the form ofch€wing was rcpoded by 60.2% and
that exclusively iD rhe form ofapplication by 25.0olo. TI. remainder used sevcrdt forms
ofsmokeless tobrcco AmonB chewers, usc ofA,r*a (20%) was rcponed to bc lhe most
popular, follo\red by /a, wilh lobacco (12.970). ?\mong appliers, rhe majority prefered
robacco roorhpa"re ( ll 8%) (Sinha er a/, 200]c).

Nagalrrd
ln NaBaland, berel quid (691%), ktaihill' 9o/o\ and sx,ta (E.l%) w€re $€ mosr pre-

valenl forms ofsmokclcss tobacco uscd- Bercl quid was more common iunong uomen,
vhereas trdi,i a6 uscd almosl cxclusively by men (Sinha e/ al, 2003b)

Currcnl smok.lcss tobacco u5u was reponed by 49.9% (52.5% of boys,47.2% of
Sirls), uhereas smokinS wa repo(rd by 29 6% (38.7% ofboys, 19.7% otgirls). Snokc-
lcss tobacco use exclusively in rhc torrn of chewing was rcponcd by 62.4010 and rhat
cxclusivcly 

'n 
rhe form of applicarion by 40%. The remainder used several forms of

smokeless lobacco. Among chevcrs, l8.l% rcponed chewinS a,rid and E% rcponed use
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:"t,ryj.yl*. ,.*T -l:-"ns 
appriers. rh. prcdomrnar form wa robacco roorhpAre

ltt. t"/o) (stnna 4 at , ZO03c}

Sikkim

.. In Siklim. g,rla $at th€ pr.fen d {l1.ayo) Iorm ot so}..tess robacco, fo owed bv,taini tta..y/.). *tct qnid lt' t /ot, s,,t (tt.oy,l and t-t* i z.ir"i.- Ci. ti",i1//ira' w.re uscd marnty by ncn whrt. h€reto,
(srnha p/,/,2001b) rid andsulwcre uscd primarilv by wom'n

-,-,:,...11 :."k+" bbacco use was Eponed by \7 7r/,142.\o,o ot boys, 3t.to/o ot
l,lll,tli:* ".":,g 1as 

reponrd by 21.6%(i2 (tr/o of boys. t2 r%orsirrr) smore.r6srobacco us..xctusiv.ty in rhc form ofchewinS waj rcponed by lr;Z ira riarercr*sivdy rn rh. fonh ot apptrcarion by tr.j%. Amo;s cd". r.;/;; ;-#;-;;;;.w.re reponed ro + rhe mosr poputd (52l./o), folowcd b! tur, rt1{,/^r 
^_^^^applieB, 6e.2eo applied robacco roolhparr€, 2 t .4% appr,.a,.i iLr, _*a*'*r rr;,i

applied tuibur tsinha et al , ZOO3ct.

Tripura
In Tripura. b€lct qurd was th. most Dopular (54 9qo) form ot smokeless tobacco.Iollowed by arrlz e r.oeo) ard thom in 1i1 s.r.1q,,d -^ ,";; ;;;;;;;;;;;wn e 

^rpr,, 
war more poputar amonS womcn (Sinla ar a/. 200rb).

_.-,-:-,"11 :Tk"t:: .b,cco osc was r.pon.d by js rr" (js.7;. of boys, 2e.4% of
:jl'.,:IT'.l 'rn.i,,g y*. rct0ned W 2t.z/o tz9 6% of bols. t2 4./" of B;js) smoke_
rcss robacco usc cxctusivety in rhc fonn ofchewrng was reponea ty SZ.rZ id rtrar exctu-sively rn the form of appticalion by 2E.Sol.. Among cr,"*.", gr*i, ** ,r," ,*, p"oriar
!:..::-r:.r.:i,!:"i!::,.!^wi,h robacco (r0.r,: r 7 0ol. "rl.l.. : oq. 

"re,,r.) "".dll;,/::fl1'.11i1'::1i_1.0":, 
,1 t"4 or t.ys.22 tv" of c,rh1. Tlrus. boys equ;ty usrd razJw-m toDacm or \Mlhour robacco. whercas gnk prefenea r"-ot wirrr.,iroticco emonlapplers. $e majonry prefercd bbacco roorhpasr€ (25olo) (Sinha ., o/. 200jc).

(vi) Type ofrobocco wed by set ond regioa
Bhonsle e, al (t992) reviewcd avaitabte data from $e 1970s on rhe prEvatence ofrmok.less bbac(o use by rype of robacco Ar,,r/ use among m(n rang"a'r-rn . Oiir"(AndhB Prdde,h) ro 4490 (Bihar), fiar anong women nnred rrom 0 tiGuiaEr, K€mta)ro I0'/o (Jharkhand) ( hewin8 robacco tedf varrcJ amonB men ,-", . ;11;;., C*:Gularir. ,hd*hand) ro ee, tAndhra pradcshr and among qnm(n ,.. ,jS iCr;".i,Jharlhand, ro 2q, { ndhra pndelb. Keratar Appled robaccc tto2ur an d ,<",1h";;;;uscd by t ao oI mcn and by t 4_ t 6eo of *omen'rn GuJ.", _l r*h,ra tirtr. ii a,rt-50: Bhonslce/o/,1992)

. ATols 6_211 schoot ch,tdren in Coa (wcsrcm rndia). 711 tvcrc robacco !se.s. ofcsc, J6%ofloys d 66yo ol girts used aar,i and almosr hatf in b.1h g.rrn";;
dcarny souil (Tabte 5 r) (Vaidya et ot . tgg2). Arr,on19097 adutl, (2 I5yea;t;;;;]
snc in Bihar (eanem India), onc rhird {12.7y, us€d s**.r.* .O**, "r*r,". iiJz.
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SMOKELSSS TOBACCO I]I
us!^d l./pn, and I 8 ,/. uscd rooth powder rhal contained tobacco ( Tabtc j 2) (Sinha s, a/ ,2001a).

Table 51. P.evaten.. of use of different .yprs
ol lobrc(o amonq schootchitdren ;" Coa, tndia

l5
16 t2E
14 16

3,1

t6

100

tl
256
2t4

188
'14

2
66

t]/

8l
t9

roo

2t9
5I

214

lian vztd\a.t ot \t992)

Trblc s2. Prevatcncc oruse (%) ofd,fferenr
ryprs of toba.co rmonq adult) f  tS rears)
in Bihar.India

Tob!@ l@lh posrti

tihn Snha.r,/ (200ja)

A populalion-bascd cross-secrio at sun.cv \ra5 conducEd in lhe ciry of Mumbai
amons 99 598 individuak ascd l j year and older du.irg r99, % (c"p;,i 9%;.;;;;p€rce BgcoJwomen used bbacco (57 5olo), almosr sotJy i, rlr".*"li*" ro#.-aU"ri
oltc fifih (20%) ofrhe poputarion (26 S./.ofwomen; I0.J% ofmen) used, irl, atone;r;
3 ?yo (1.1./o of wonen 7 5% ofmen) used robacco teafand tim€ i.tabte J3),

58

Toba@qF wo6 Mcn Tobl

196
277
429
t7l
121
t89
lt4
4lt
266

55.0 25.9
2-] 4 316
84 I a20
r59 I80
2t 7 426
4l I 88
20o 75
12l 57I
266 266
2586 29tO
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Trblc 53. PrevalGncc of us€ o, smokctcss rob,cco ,rd other
producls i, Mumbait lndi,

MultipL e,b6@ F.di6
,6r., + b.r.l qud aid'

A,@ .u wirtour roba@'

208 l.l
!5 7,O 265
t0687- rEo

7 4 5006 5.0
to.l t9t& 20.0
124 lt 661 I5.?

la 7 9198 9.a
7.5 

'7 
37

29 2314 Z4
o 4 at2 0.5

44.4 2B ttE 134

t00 99 59E t00

2991

J521 5 9 58?l
640 t t 2991
l2o0 20 |14
lca, 05 t76

75414 421 11774

59127 l@ 4007r

trmGupra1r9 )
I Md n.guody d uret quid yirhdr loba@

Among5l9 patiens *ho enler.d hospiral in Kemla and we'e rccruircd as conlroh for
a case conrol study, seven rcponcd use of nasal snuff (Sankarasar.yana. sr al., I 989a).

(d) tndonesia

ln Indonesia, smokelcst robacco is uscd mainty as pan ofa b€ret quid and mostty ir
rural are3s. Belel quid wilh tobacr. and chcwing iobacco w€Ic idenrificd as smokctcss
tob&co producB uscd by a small numbcr ofrespond€srs borh jn Jatana and Sukabumi.
Of 5E99 lobacco users, less than 0.5% (22 p€rsons) had used chc.q,in8 tobacm (Sinha,
2004).

(e) Motaysia

A crorr-seclional suNey was conducred ro documenr fie use ot smoketess robacco
amon8 Kadazan women in a rural arca in lhe slar ofsabah, Easr Malaysia (Gan, t995)
Oflhe 472 wom€n inrepiewcd, 32t chewed;60% ofalt women includ€d lobacm as an
ingredienl in $en chew. while l0% did nor Tobacco with limc was used by 2 j% of
women and tobacco only by I l%. Women with a tow educarion w.re morc tikctv ro he
chewers. fte chewrnp przcricc wrs usuatty acquued durinp rh. rcena!. )ears a;d wa,
p€rceivedmainly as a culrural norm. The majoriry ofrobacco chcwets (J6.3olo) uscd lhree
or four fr€sh preparations p€r day. Tobacco use jncreased wilh increase in asc (Tabte 54).

ln a sim'la \uryc) among rh! ind'tcnous peopte ofsabah Srarc. t45 BaJaus (4t4
men. 43 I women) wcre inreNie$ed (can, I 998). Of rhese, 74 4% of men smok.d com,
parcd whh 1.3% ofwomen .nd 77% of women used smoketess robacco compared widr
4.3%o ofmcn. Tobacco was commonty used in $e fom ofa b€tcl quid. Among chcwcrs,

s1
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(c) trhe. proeisio,L\

Orhe. provisions rhal ar. nor rcSutared in a majoriiy ofcounrnes h Afnca include sale
by mino6 in l2 coonlri€s (70%), sates of robacco to minors in 29 couirries (61%) {verifi-
calior of a8e at th. poinl ofsalc is nor enforced in any African counrry), fr.c producrs inll countries (67.1%), brand-srrerching in 27 counln6(58.7rlr, mistcading infomarion on
packasins in 12 courtn€s (70%), place ofs.r. in lt counnr€. (67y.), h€3rh wdmings and
messages in 2J counlries (54.j%) and rh€ indication ofrhe amounr ofconrens or iorsti-
ru€nrs o6er rhafi lar and nicotine on packaging in 32 counrries (6ryo) (Shafcy z, ,t, 2tn3).

ln Uganda, cxcis€ tax on tobacco use was incre-as€d by 4j% in t99j (u,IlO, 1997)-
NorE ofthe African countriE is known lo ha!,e corsrituted a Narionat Tobac.o ConEol

Comminee, none rcquires connituenl di$tosur€s for pubtic or onfidc iat us€ and none
has provisions ld enabb lniearion or measurE to reduce the smuBgting ofroba.to.

2. Studies ofCancer itr Humans

2.1 lDhduction

Studi€s $at havc investigarcd rhc asseiarion bdween rllc u!. ofsmokeiess robacco and
crnccr hav€ onen faccd a problcm ofsmalt numbcB ofase1 *trich har oRen pr.ctuded an
analysis of spccific and rclcvanl subgroups; akcmatively, wien such analysrs $rri carried
out, they rcsullcd in impr€cis relalivc nsk eslimates_ This r. of panicuta, concem in rclation
to specific cancer siles, ard also to an anatysis of caregories ofsmoketess robacco us. as
well as 10 sratificrtioo for cigarenc smoking and alc.holic bevera8e consurnptioD. As aD
cxample, associalions wilh smolelcss rotacco usc stould pr€fenbty hav€ bctn analysed in
ncver smoke6. ln making ils eval uation, $c Worting Group gavc grcares weight lo studi€s
rhar adequarely addrGs€d porenrial confounding by smoking. tn addirion, ofrhe studies fiar
wcrc reviewed previously 0ARC, t985), only ftosc rhat addrcsscd such poErrial confoun-
ding have been included and re,cvalualed in this monognph.

T}le Work ing Group also cons;dered rhc possibiliry of confounding by humanpapile
mavirus (HI,V), since thcre is sumcienr evidence in humans $ar ltpv t6 causes cancer
ofthe oml cavily and oropharynx (|ARC, 2007) tn a synemaric review oflhc deleclion
ofllPV DNA in squ.mous-cell carcinoma of rhc hcad and reck, rhe prcvalencc of HpV
was only 24% in oral and 16% in oropharyngcat cecer (Kr€ime, e/ at, 2005), which
limits the proponion of cases thal can be anribured ro fiis virus Nloreover, negativ. asso,
ciations b€rwem HPV DNA, robacco smokinS aid atcohotic b.vemge consumpr,on
(Gillilon eI d/. 2['00) ard bcr*ecD HPY robacco smokinS a.d Au chewin8 0 ter.ro
.r /1, 200j) have been observcd. l}lercfore, rhc WorkiDg Grou, conctuded rhar posrrive
confounding by I IPV is unlikely to account for a srrong assGiarron of fies€ canccls wirh

6t
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In this secrion, case sc.ics srudi.s are generally included only if oo analFical srudies
wcre availablc fron $ar region or when cancer ar lhc sile wher. lhe smokeless lobacco
was placed war consid.rcd

2.2 Oral usc

2.2-1 Carcer of the $al cavity md phuyE
-The 

charactcristics of cohort snrdies are summaized in Tabl€ 69 and resulG from
iheE s$dies on oml and pharyng€al cancer are prcsenred in Tablc 70.

The design ard results of cas6,{ontrol srudi€s on usc of smokeless robacco and
cang.r ofthe oral cav;ry and pharynx are summariz.d in iabll ?l

(o) Nolh od South Anqico
(i) Cohst studie:

Ile US Vclcrans cohon compriscd 29i 958 vercr s who servcd in the US Armed
forces during l9l7-40, were agcd 3l-t4 years in l95i and hcld US govemmenl lifc
insuranc. policies in 1953 lzahm et al., 1992). Mosr poliry holders were men (99 57o)
and nearly all wcre whne Thc rcsuhs on smok€l.ss robacco werc bas€d on 248 046 (840lo)

velemns who r.spondcd to $e qucstionnaire mailcd in 1954 or lhe questionnaire mailed
in I 95? to I 9J4 non-respondcnrs. Tle cohorr was followcd up for vitat srarxs iiom I 954
(or l9J7) throuBh to 1980, ard follow-up was 96% complere; d€arh c€nificatG wer.
availabl€ for 97% of tl,e decearcd cohon members and idetrrificd t29 deafis from omt
cancer- The relative risk for or"l cancer (lCD7 l4el44) was 1.0 (9J% CI. 2.0-4.5) for
users ofch€wing toba€co orsnuffand rhose for infrcquenr us€ and frequeni use werc !.9
(95% Cl, l-0-3.5) and 1.4 (95olo CI,2.1 5.6), rcspecravcly Thc corresponding retarivc
risks for ih€ pharynx were 8.1 l95o/.Ct,4.l*t.i),45 (95% CI, L7-[.7) and lt.2
(95 "/o Cl, 5 0 25.0). resp€ctiyely. For carly age at firsr use (s I 4 yeals of age), rhe relarive
risk wa 20.7 (95% CI, 8.0-51.7) IThe Vorking croup noted rhar rhc rcsutrs wcrc nor
adjusled for tobacco smoking or alcoholac beverage consumpdon.l

NTHANES I was a naaonal probabiljry sample srrvey ofthe non-insribdonatized US
populalion lhat oversamplcd lhc cldcrly, p@r and women ofchildbearing aee (Acconl
.r a/, 2002). A totalof l4 407 adull!, a8€d 25 74 ycars. ffderwent heahh examinarions
berween l97l and 1975. Of the paflicipanB, 13 661 persons (960l.) were successfulty
rraced in d least one ofrhe NIIANES I Epidemiolo3ical Follow-up Srudies (^-HEFS) in
I 9 E2i4, I 986, I 98 7 or I 992 D€arh cenificarcs wcre alar tabte lbr 98% of rhe decedcnts
A random samplc ofl847 oflhc cohon wa5 askld bour smoketcss robacco use al base-
line. ln $e l9E2-84 follow-up. informarion on rnroketess robacco use s.as obrained lo
infer baselinc bchaviour for study panicipanrs who were nol pan ofthc orig;nat r.ndom
samplc Panicjpdrts were considcred ro b€ users ot smot€tess robacco ifrhey currcnrty
used smokeless lobacco ar ba\.linE or h3d ever uscd I accordjnB lo rh€ t9E2-84 question-
naire. The analysis \/6 resrriclcd lo rhe 680J black and white subjccls, aged 45 years and
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SMOKEI-ESS TOBACCO I'79

abov€ for phom dah or robac& r{€reavaitabte. T\ro oratcancers were obscrved in evcr
usen ofsmoleless robaccoand t.oq?s expccr.d based on US Bres. Nooralcancen were
observed amon8 exclusivc us.ls ofsmoketcss tobacco, bul onty 0.8 were .xpccl.d lnreworking Group nored fiar $is srudy had timired power b €xamine u* of,In*i*,
robacco and $c nsk fo. orat canc.r.l

Thc cohonr offi. Amcrican Canccr Socicry comprised volunleers, aecd j0 ycars or
above, who rerponded ro a maited qucsrionnaire and resjded in a housch;td in ;hich ar
leasr oo€ mcm ber was a8cd 15 ycari or more (Chao 

", 
a1 , 2002; Hentey ?, al , 2005) Th;

CPSJ cohon irclud€d 455 48? men and i94 544 womcn, ana rtc CrS'_r coton inciuaea
50815l mcn.nd 676106 womcn Arenrotm. in t959(CPSJ)or 1982 (CpSlI), cohon
membcrs were qu6 oned on use of snok.tcss robacco. tior Cp$I, vnal sraius was
foilowed-up through to 1972i 6.791wcr. tosr to to ow.up ana foltow.up was rruncarei
lor logrsfic rca$ns rn t955 for anofirr 4.9./o Death ccnificates werc 9Ilo comptcte and
were codcd to ICD-7. For CpSlI, vitat slatus was fottowed-up rhrough ro tOiO 1C;o
et al.,2002) ot 2000 (ltentcy er at, 2005). Dearh centrcacs *ere ee.'tZ compr.re ani
were codcd to ICD9. Anatyses were rcsrided to men who had had no prcvious;;er
(cxcepl.for non-md.noma skin cancer) at enrotmem. Chaoeral (2002) hrnher rc$ricled
fie analysis lo men for whom informatioD on robac* ** *"ilrtf" t, : leZ ZiS) 

";JHcnhy er ot (T0, resrricr€d rhe anatysis ro men who h"d,rer*rs"d *y 
"rh".;;:;";.In Oe CPSI cohon, $e ha-?ard rdrio for oral and pharyngcuf car"." CC>i rnO-rrl fo,curenl users ofsmok€tess lobacco was 2.02 (four dcarhs; 95% CI, 0.51_7.7a), adjusrcd

for potenlial confoundeE such as atcohotic bcveEse consumprion and dierary inraie. In
]}-'f!l'-"9!9,r, rr'" .,trivaiak-adjrned hazaJnd. r", o*r _a ph,.y,s'."i ;";(CD9 l-4o- l4E) was 0.9 (on. dearh; 95% Cr, 0. 12 6 Zrl ro, 

"r"_, "*r" "i "In.t "i"r"tobacco.No dcaths occuncd among forrncr uscrs ofsmokctcss robacm.

(ii) C8e<onoot stdies

_^,A 
hospjlal-bascd caseronrrot study in Attanla. CA. USA A/oBIer et at., t 2r,

rncruoeo rour groupr qho $crc cnroted ovcr d lg-monlh period (t956 57) jlt wh,ie
parienrs (235 Dren. 98 uomen) who had cancers ofrhc 

"rar 
i""i,y, pi"ry* o. frry,r, iii

palienrs who had orherdiseases ordiemourh inctuding r"*"p1"i", sr.i p"r""r"'*iJ irlofier carcers and 787 pa enls who had nocancer and *f,o.. .or,f,, .r.r" nor.rr_;o.i.
Use ofsmolcless bbacco was assessed by intervicwor qucslionnaire O."r, OOI ".t",women,.407. ofrhc jE *-ho had orat cavny cance6, b"r r"ly ZU,;X 

^a i" ri ri.iiwho had olhcr mouft diseascs, l?0 who had ofier can*" ard r77 _,._c"r.";;;;.,
respecriv€iy, had used euff Simijar findings were obs€rved for rhe l7t .rl *r;;;,
7J% oflhe J5 cases oforatcaviry cancer had used sDuflora y in conrrxr ro ltXoitiwho had orhcr mourh discarcs, 20% of r29 who had ofier cancers, ,nd ll% oi t;0
flon-cancer parienls. Onty 7% of femate rural cases smoked. Abour j0 40% of urba,somen \mokrtl ,rtarenc!. hut smo,(jn8 hdbrb *ere simrtar in cach .rudv srcun Th;
draerencei rn (nuUuse ber\cen carer and conrroh $cre sur;r,..,tt; 

"gn,ticair 
ror mosi

ofrhe age strab srua;ea In conlrd to 5t (7{%) *,omen who had oratcavjry canccr, one

+i



IIIO IARC MONOGRAPIIS VOLUME 89

ol-rhree rcmalc lip c cer palients and rwo (117.) wom.n t{ho had pharvng€al or

laryng€al carcer had used tnutr [Tlt. workin8 Group notcd ih.r fie reponedlv simile
pmpo;ions ofsnoring habils atnong ulban women and $e low proPonion ofsmok'6 in
it c runl women indicare rhat thc a5sociation bcn{En lh! us. ofsnuff and cancd of rhc

or.l caviry was not confoundcd by smoking. Confounding bv smoking could not b' tuled

our in rn n and r.suhs are nor r.poncd her..l
\villiams and }lom (1977) conducEd a popularion-baied c.sl conlrol srudv ofrh'

aiology of camer ar many dilTerenl siles bas.d on lhe inrErview rcsPons's of nrdomlv

srlcaed incidor cascs of invasivc cnntcr (tr = ?5 I t; 57"/. oflho6. s.l€cr€d) fmm dlc Third

NarionalCanc.r Surv€y (1969 71). Contols for smokinB-relaled cancer casc 8ro'rps com-

Drised men and women who had canccrs lhal wcr€ umlaled lo smokinS. Among men use

orthewrne robac@ a"a snufr was sronSly a$octared wilh c-anctr of rh' 8um or mouh'

br-rr not w;rh cmcer ofttre lip and tongue or pharvnx; afier controlling for agc' mcc a''d

smoking habits, relalive risks wer€ 1.9 (eight cascsi p < 0 01) for moderate and 6'? (lhree

cres; non-significanr) for hcary usc of chewing rcbacco o. snuff Amofls uom'n' th'
relarive risk for usc of ch€win8 lobacco or snufI for canc€r of lhe gum or mo th wa! 4 9

(lwo cases; non-signifi cnnl).

\\4nn cl "r 
( I 9s I a) conducled a c.s€- conlrol sludv of ca,cets of thc onl cavirv and

pharynx among wornen in Nonh Carolina, tlSA in 1975 78 to cxamine reasons for thc

cxceptionally high nles ofmonality from rhcsc cancers a'nong whire womcn rhrorghout

rh. eutheastcm USA A tolal of 232 women (91% of eligibl€ casts) *ho had bccn

hospiralized wilh or who had dicd frcm cancers of fic longue (ICD'8 14l)' gum (lCDt
lal), floor of mouth (lCD8 144), othcr mourh (lClE 145)' oropharynx (lCDt 146)'

hypopharynx (lCD8 l4E) and pharynx unsp€cifi.d 0CD8 149) \rvcre includ'd in $c cas'

gi.rp. r*" "e-,rl*- -a region of rcsidence-malched controls were obhined for 
"chi*.; - int"*i"* ** .o.pleled for 4 1 0 of rhc 502 cliBiblc mnlroh cxcluding suble'is

wrth menral disordcrs or cancer of lhc oesophagus, larynx or olher oral or pharyngeal

drsc6cs. Subjecb or their nen ofkin were interviewed in their homes 'lbbacco relaled

isks were c;timared by using a common refcrcncc Eroup: womcn who did not use

robacco. Thc relative risk for whlr. women who used only oral snuffwas 4'2 (79 casa;

g5"/" Cl, 2.6 4.7), while rhc rclarive risk associared wirh cigarere smokinS among

noFusers of sull wa 2.9 (70 casssi 95% CI I'8 4'7) Among whrte women' lhe rela'

rive nsk for rhose who borh used oml snuff and smokcd wa5 l'i (ll cases; 9Jolo Cl'

i .+ z. t); rhese *o.en h ad smoked fcwer cisarercs and uscd snur for rewcr vcars fian

women qho only smoked or used snuff Risks lor black women wde soncwhat lowcr'

bur rhey had used snufl for fcwer veals and had used fewcr tins p'r Neck Alfiorgh i7

.omen r,"a.r'e*err r"uacco, all bul three werc aho oral snulTuscrs Onc-lhird ofalloral

snu lr users had slarlcd lh€ practice by rhe agc o f l0 vcars 4d lhc av'rage duration of us'

rn,one whrtc \om(n wa\ 48 vc.G liur td((rs oflhe 8um and hu(cal mucora oral Sn'rfi

,,. .,iong no*rot.,t "r. 
rclared ru ).an oiu'r. wrth tclarivc rrsls ol li 8 (rlree cases:

qi"z"cl. is ss.ol ror t-z4 years, 126(l0cascsi95%CI 2? 58.i) for 25-49vcars and

a7 5 (l; casts;95% Ct,9 1 249.5) for s0 or more vears ofuse [or cancer ar o$er sires

+r



SMOKSLESS TOBACCO I8I

oflhc mouse and oflhc pharynx,lh€ corespondin8 retarive risks wer€ I 7, j 8 and I j
The findings relaring to oml snuff use coutd nol be €xptained by poor dentition (Winn

"/ 
a/., I 98 I b) or by usc ofmou$wahes {B tol er ,1., I 98j ). The consumpiion of frn ir and

vegetablc! was associarcd widr a rcducrion in risk in tltc study poputarion, and was
pnmarily €vadcnr in cigarenc smok.E bur nor arnong omlsnuIIus.6 (Winn e, at. t9t4).
A subsequenr addrrional analysrs conpared rh€ findings on snuffuse and orat and pharyn.
geal canccr amon8 sNdy subje* who responded forlhemselves ard lhose for whom nexl
of k in rcspond.d to th€ qucsions on robacco 

'rsc 
(Winn I 986). Odds rdtios by cance. sire

and racc tended !o be higher for setf-inrervicw v€r5us ncxr-of-kin dara. Amons noD-
smokcB and non-alcoholic beveGge dnnk€rs, ftc odds mlio for orat and pharyn8eat
cancer was 3.t (81 carcsj 95% CI, 2.1-6.1) for snuruse

Srockuelland Lyma, (1986) asccd"ined c6cs and conrrots frcm $e poputalion_bared
catrcer registry in thc s.ate of Ftorid4 USA, ovlr a l-year p€riod in 1982. Casesrwcrc
persons who had incidcnt canc€rs ofrhe tip, ronguc. sativary gtands, gun, ,toor ofmoulh,
o_rP' ryI ofiourh, orceharynx. hypopharyrx, pha,ynx (unspccifi€d) and naopharynx
0CD-O la0-149). All cases ofcarcer of rhe coton and rcdum, cutaneous mclaooma and
e.docrine neoplaia from rhc sarnc source during same period formed rh. control Broup.
Dara on tobacco use wcrc obrained from clinicat and registry records, and wac aGhbie
for 7q/o of tlle 2351 study subjccLs data (82yo of cases, 78% of controts). Odds ntios,
adjustcd for a€e, scx, race and bbacco use by anar,omicat sirc wcrc: longue, 2.1 (95% CI,
0.2 I2.9)i salivary 8land, 5.j (950/0 Cr, I 2 2t.4); moulh and sum, i2 (sS% Ct,4 t_
30.7); pharynx.4 I (9s%CI,0.9- l E 0)i and naopharynx.5 j (95% CI,0.7_-41.6). lA lima_
radon ofrhis sludy is thar information on tobacco usc was obbincd fron medical recordr.
lt seems improbabl€ rhat althospirats;n Florida captured ihis in fo.marjon un iformty a,d ir
is possible thar clinicians may have bcen more carcflt in obraining medical rccord infor-
mation from peNons *ho had rhese head d neck cancen compared wit} pariens who
had othcr forns ofcanccr.l

In a case-..ontrol nudy in lhc USA,623 parienls u.ith head and n.ck canccr were
recruited Cancers ofdre orat caviry, rhc orophar).nx and rhc hypopharynx wcrc used as
cases a,d conrrols wer. pali€nB wirh cancer of rhe salivary Stan d, nasopharynx and pda,
trasal sinuses. Amons men, t.s% had cver used snuror chewea robaico regularty. rhe
authors reponed drat .liere werc no slarislicaly si8nificanr dis.erences bctieen cancer
sile Broups on rhese users ofrobacco, (young e/ ol, l9E6) Idah nor shownl.

l}le popularion-barcd case-{onrrot nxdy oft}to(.r at ( tgSE) enrolcd ;ubjecrs from
canccr rcgisrries in New Jelsey, Altanra merropoliran aea, Santa Ctara ard ian Mareo
counlies, and LosAngclcs, USA. C cs inctuded a btack and wh e p€rsons agcd t 8 79
years *rrh rncrdenr. p hotoerca y confirmed can(cr tcoded ICI).9 ti t llql.-c).ctua,r.c ccr ol'rhe 

"Jlrvrry djJnd i ICD-o tr:, dnd LdnLcr or thtr na."thdrlnx (lCD!9 I47) fro;
I lanuary 1984 rhrough to ll March 19E5. Random-dign diatling was used ro n;cdain
controls arcd 61 years or )ounSer and lteahh Care FinancinB ,dmitushrion ( CFA)
was used for conrrol! aged 65 vears and otderi conlrots woc frequency-matchea on age,
sex and mce ro fic cases_ Srruclurcd quesrionnaircs *ere aaminnrered tv rrairiej

-1 -'fLr



I82 IARC MONOCRAPIIS VOLT'ME E'

inrcrvicwers if, homB md n.{ of kin rcsponded for 22% of cascs and 27o ofontrols. T1€

response mrc , at 75 and 76% for cas.s and conlrols, respccrivcly. and a lolrl of lll4
cas6 and l26t conlrols wlrc includcd in lhe analysis. Amon8 mdr,6% of762 cases and

?o/" of 817 controls uscd smokelers bbacco, moslly chewing bbacco. Ncatly all tobacco

chcwcE w.re smok.rs. Among wom€fl,3% of 3J2cesand l%of 131 conrrols us.d

snuf lodds rdlio, 3 aa]. Among nonsmoking \romen, $c od& mtio for snutr was 6.2

(95% Cl, I 9-19-8), based on six cases and four controls who used snuff. NonsmokinS,

women prifiarily us€d snrfl mlher than cheuring tobacco. All sir cascs had oral cavity

Spirz s/ a/ (1988) idenlified cas€s who had hisrologically confirm€d squamous'ccll

carcinoma ollhe longue, floor oflhe mouth, oml cavity, orohypopharynx and larynx in

whhe US rdiderG, al lhe MD Ande6on I lospilal, Houslon, TX, USA, from January l9t5
through lo Fcbruary 19t7. Larlrgeal cancer.dounrcd for 3t% of lhe l3l mal. cases.

Conrrols were pati.nB ar MD Anderson IlospitaldurinE lhe same period, wcre raodomlv

s€lecrcd and were fequcncy-malchcd on ag€ (t 5 years) and $x; patients who had

squamous-.ell carcinoina ofany sil. $'ere excluded. The sludy included lt5 cas€s (lll
men and J4 wom.n) and I 85 controls agcd 29-95 ycars Self'adminislcrcd questionnaires

w€re pan olfie rcgisMtion Procedure. Th€ aulho6 r€poncd lhal lhere was 'no differcnce

in distriburion ofsile, ofmalign cy for snutruscrs compared to all oficr cases'. Among

men, the crudc odds mtio for chewing lobacco was ll 0l. For *omen, lhc odds Etio for

snurT use w6 i.4 (95% Cl, 1.0 109) There was no adjusrment for smoking. All nine

snuffdippins cases dmk alcoholic bcvenges, seves also chewed lobacco, cigbt smoked

cigarcttG and one smok€d ciSa6 and pip€s. firce of four snutr dipping controls also

Newly d,a8nosed cases were idenlified fiom thr€e hospitals in Sao Paolo' Curiiba

and Coianaa, Brazil, and compried carcinomas oflhe lon8ue, gum' floor ofth€ mouth and

o$cr ordl cavily (lCD9 l4l, l4;-145) diaSrosed from I fcbruary l9E6 ro 30 June 1988

(Fnnco ., oi. 1989). Two connols p{r cde crc identificd from sme or neiEhbolnng

gencrdl hospirals, were individually malched on scx. s-vear a8€ group and trimesrr of

hospiral admrssion md cxcludcd diagnoses ofneoptasms or menlal drsorder Cases werc

inrervierved using a strucrurcd qucstionnairc in hospibl md consols *cre inlervic*ed

pnvarely [our per cenl of 2] 2 cases and j% of 464 conlrots used smokeless loMcco Thc

authors rcponctl thar use olsmokelcss bbacco and oralc ccr wcre 'not associaled' The

crudr odds ratio wa! {l.al T}ey nored rhat lhe ri:larive risk cstimat€s wcre independenr

ofrobacco smokinB or alcoholic b€verase dnnkinS. s€x or anatomical sie [T]e WorkinS

croup nored rhar daia on trc manncr in which adjustmcnr *as carried our for thesc factors

werc nor sbo$n nd that confi dcncc intcrvals or slatislical srSnrlicance were nol reponed 'l
A population-baed crse conrrol stud) by Madcn .r a/ { 1992) cnrolcd subjcds from

three r.rrbo counties of wcsrtm \\'ashinElon Sotc, USA Cases were men a8ed 16 {5
yea6 with in'siru and invasive squamotts-cell cancers ofrhe lip, rongtre, gum, floor oflhc

mouh, unspccificd moufi and oropharynx diasnosed durin8 1985 89' Conlrols scer-

oincd by random-digrr diallinS were licquencv-matched to cascs on age (5-vee8rcups),

+?
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:ex 1'd 
y€jr of dEsnosis; I i I crases (j4.4%) and r j6 conrrots (6j%) comptcred in-person

quesnonnarrc lnrervr.ws at home or ckewhere. Of tjt cajes, 15% usEd sm;kcless
lobacco-in.coDkasr to 4% of 136 controts, which yieldea * ug"*a;u"t"a oda" *ri. ora_i(*r:._,:,1 1 14.1) Irle wo*inc Group norca ir"r s.orini w^'no, .."."ri"J r", I 

"
Hrstologrca y confim,ed o6t and pharyngeat canccrs 0nctudinB canc.rs of rhc

longue. lloor ot" the mourh, ompharyD( and hypopharynx) werc rdenu6ed rn one srudv(Maislaller a/. Ie92) from 20 fiospilats in rhrEe New york counrifr. US^, arrrg ;1penod 197{.El Carer of btack erhnrciry were ex.tudcd Ca\cs were rndiv,d;.trv-matched on ncighbourhood, a8e (+ 5 years) and rc\ o( 5ll cases conocred. 29ro rso"zjr
panrcrpakd and 2o0 conuots were rnctuded lle ,urhor! norea ,r,u, -,r,.,. ** i ".rassoci?tcd \rirh chewrng bbacco, but rt w rnsrgitrficanr. rirtr r..v fe* oeoote e^_."ali
lThe dara to suppon rhis srarcmenr werc nor sl&n 1 r '
/ Mahbcrg ?t ar ( I 991) idenrified 3j9 cascs arnong btack or while men who had irFsituor invasiv€ squamous,c€ ca(inoma of rhe o.r civity or 

"r.pr,,.y* ir-, v"t...,
hospiral in Ncw tclsey, USA, durins t972,E1. A rolat ;r 2280 patie;6 fi."_ th;-;;
scries ofclinicai e\arninar,ons $ho had no cancer or dysptas,a ofrh. pharynr, turvnr- tunro, o€sophasus were re(ruired and inreruiewed rn hosprrar t *..,'r;zi 

",a 
iiil *i

servrd a.conrrots a4.,of study subtecc panicipdrcd O,ty S: .^* _j:,i .""r.i i"iever us€d smoketess bbacco. ChNinr roha..o todds rario, t.0: oigD Ct, 0 7 t4) andsufl (odds rario, o.Er c5o/d Ct. 0.4 I siwerc nor arscrarcd wrd olal cjnccr No rrm.t hv
duration ofrobacco chewrng 

"as 
obrrved Ida!, nor rhownl

spllz er o/ q91) rdenfificd I08 whire cases who had histoto8rca y confirmcdcacers of rhc mar caviry (44). pharyn.x (j t) and tary,. t:,] I 
", 

uo n'"J",i,", ii""pj"i
IluusroD. fi, USA. from Junc t9E7loJunc lget Co,r,oh who hdd no hisrory ot;;;were arcnained fiom bjood and ptakter donors and w.,. fr.qr.,.v-rl""h.d i";;;;;
dBe (: t years), race and ser pdienB comptelcd a set,-"d,",ri,,",.i ;,;;;;;,;;;:hospit l The odds raoo for chcwing robacco was r . z smokin8 \ras nor conr ro ed forKabat ?/ at (1994) ascenaincd cases from 2r hospirak ii eighr cirics ;;;;
c'ases had hisrojosicarry confirmcd canccn of thc .,e*, n*i"r iil-ln;;l*",;,.ginaiv4 buccal ml.osa, palale, rerromolar area, lons;f -J ,1., pf,r,y* ar;"g i riZ?_idlconkok werc individua y marched ro cascson hospiral ,a'ni."[" ,it*i,l ,".",r,.'a;.,
rhe cae. agc, sc\ and mc., and excluded pcrsons wilh d,,case! thouet r to b€;;c;;;
iiln,l** or atcohotrc bererases or prior hr,rorl oi robacco-retarea .;r;;;(ondrrrons anronA the conlrok w.re: s09D (anccr\ (aho inctudrnE (anccr of th. o^-."h
cndomerriunr ard-tcuracmia). Z?. ben,gn neopra,ms a"a l:i oiter ;;":. il;;,;t560 cases and 2948 conrrots $ere rnujuded tn-hosprr.t qu(suonnrrr ,r,.; ";;;.;;condxcred *r$,the 5rud) 5ubjcc6 Amonl, mrn 6 t"" ut t0q7 ca'es ad 5 t9. or 20;;conu.ors cnc*ctt tobJcco. Amon8 uomen. lcss rhan ,)eo of lj.}O subje(t" chcwc,t lobac; mong neveFsmoking men.4.9% of 82 cascs werc r"e"t". 

"h"""r, 
* 

"er" 
Z.Z"/, 

"iaai.,.,nlrol5.yreurnEanoddrrJrioof2ttqsdo(.t.07t,t,rmong*wr_..oLinrwo_..
,nere were no]:Dac_c9 cheNcrs Amonf ncvcF,motins rvomcn. I s", of j uicd rnufirn conrral lo 0% of470 conrrots (odds rario, j.r 5, 9iX Cr, t.S l4O.r;.,rfnrrg ,.;".-

+8
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smoking men,0% ofE2 ca!c5 and 0.9nlo of444 c'otrols wcre snuff uscrs [Thc csrimalc

of$€ odds ralio of34.5 us.d 0 5 snuff-using conlrols'l- 'p",i.," 
"g.a 

2l-S0 yeaR diagnos.d;ith hrsrologically confirmed canccr oforal

.aviw and phirvnr (tcl}g lrl, l4l 116' 148' 149) wcr€ recruiEd bcrle'n lgtl d

ioso'to. 'hotpl"lt 
rn lllnors, M'(hi8d. Ncw Yort and Phitad'lphia' UsA (Muscar

,i,t, rsso1. Hotpiut p"ri"nE wilh condiiiont unrclared to lobacco use were marched 1o

""*s 
tv stx. aec t* S vea ), nce and dare of admtssion I-' r mon$s). Respofl!' mr€s

**. cl'r" f"t.-; *io7e" for conuols to vi.ld 1009 cas6 (6E7 mcn' i22 womcn) and

sZi 
"onr.ol" 

ters r-,:04 womcn) A qucstionnair€ inr'nlcw was conducted vi$ cascs

and conrroh Among mcn, 5 5% of 687 cascs us'd chc*ing tobacco ar least oncc a week

i., i"..., ln"" i a,O s i% of 6t e c.ntmls l(rudc oddt r'rio l'oal No women used

"i."''n* 
roru".o. a.oni ,en l i% of cases and I 6'10 ol conEols used snuF at lca' onc'

;;;;r-?;; 
' "; 

,"" ,;,' Icrude odds rario.0 8rl' For eoinen' rhc crude odds rdrio ror

snufr use was I I .el.- - 
f,l*"", 

", 
,r irsggt teponeil a hospibl-based casc{ontrol studv on saliv!ry gland

""r.".. 
or" i"ra*a *a t.cnry+ighr pitiens witn newlv diaSloscd histolog;callv con-

;;; #vary Bl;d **"'ona r ri oi"--a g"na*-lnarched contmls werc inrcrvi€*ed

it"" "*. "ritia *irg -uff, and ft;e cascs an'l rh'c' conrols wer€ bbacco chewers'

,r **,r"ri--sasei -.e-"nrml (rrdv \i'as conductcd bv Srhwaru P' al ( lgat) ofin-

"Lu 
r,lJ'ir*'i," tnl*l 

'quamous{cll 
cancers of rhe rcngue' sum floor of mouth 

-un'

'*in.a ,ourr'. ro*ir' ,nd orophcrln} in pcrsons as(d lt 55 vea^ dlnn8 l9co-q5 in

J,,t'"' "il""iir. "*. 
w^. usl c-r'l' *'" 

^"natrcd 
bv random-dig't diallins

,'i *.***-"-r"*"d to the cas6 on scr and ase in a l:2 mlio of cortrols to cas6;

iii .**-iiii ."',, rrs *omen) and 477 controls (302 men' l7s women) c'mpl€ted-an

m{crson oueslrcnrarre mr.rvicw. r€sponse ml.s among casts and contmls were 6l'17"

".lid.q.]-,.t*.ti,l', ,rmong men. o zx or tos cases a'd 5'6% of 102 conrrols used

,-'""*.r"'. t"ii.* t,,ir.,'io]to ss"u"cl.04 21' onlv one remale conrrol used

''l"*"i".r.t*- fm" *"*ing Group nored thar smoking w$ nor conrrollcd fo'l

liitl t'ro\$cthonul studY

A crosesedionat srudy (Stcrling et al', 1992) uscd two nationallv representatrv'

-,*- t. "r".'*,r," '"r"ironshrp 
berween 'mol'ele- 

rubacco use and cancer of fic oral

::',;J ;;;;;;;;,'.,,5' thc rq86 Nanonar Monartrv I o,o$'bnck :'"., 11i:
lrri'rums. frt. lq86 iariondl Monatitv I ollos-back Survc) qas bacd on a srmlrlred-

.,*"Oii* trrr," "f , t 7ji decedtnh rn lq86 $ho $crc 25 veds oI oldcl at timc of

::::"*; i;;,;" '.,r ro rhe,, ne\r of trn ar'o rnlruded qu(srions on u'( of smokc-

i* ,"i"i" i""*"a" "rs 
obrarncd fol l6 508 deccdcnrs Tle NHI\ anluallv suruevs

.*:;;:;l ;" **,^'-r,unalr/cd c'vrlian ppuldrron urns a mtrlrbras€' nrobabrrnv

.,-lii,g a"'is". Inr(nr(*ca admrn\r'r(d J qu'srrunnd'r' Io sdmpl' p(ads rn rhc

ni,l.r,ia. rr," rstl slrrs ubrarncd dara on thc u\e ot smukeless tobaclo I ringa rel€'

,.*i iri.*"" 
"r 

n* ,"" 100 rrmcs ltf€rim( use of smokele$ tobac(o' rh' rclanve rrsks

i.,.-..,i"i*" ".,.^,r) 
and pharyn\ llcl)-a 140 l4ellot 100-eeceand l0000or

1q
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more liferime use wcr. 0.9 (95% CI, o.j_l.a) and I 2 (95% CI, 0 ia.6), respecrivety,

:9usf9 lol sex, race, smokins, alcohotic b€vcrasc co*,,pt;"n u.a *"ui,rion"r g.ui.
lThc working Group norcd conccms duc to uncinainry 

"i,r,. -rp,_tiliry.i*i,J"suweys.l

liy) Chaructetistics olorat cance, in snoletess tobacco userc
Link e, aI (t992) srudied a scries of 8?4 squamotls_cc carcinomas and t29 verru_

less robacco, rhorc ln rh. t 2 users otsmoketess robacco rievetopcd tarer lmcan age. 72i
versus 6t.5 years) and occured in $c buccar .**" *"it,jr" f;;.;g;" """uiili"z"iCompared wirh the v.nucous carcinomas in non_uscrs of smokeless robacco, rhose in rhel0 users ofsmok€tcss robacco dcvcloped l.tcr (mcan ,g., ?0.5 ,".,, 64.i t;;;J;wcrc mor.,/ikely ro occur in thc buccar mucosa vdibute lro ooz. vcrcus:l.ul"y. 

''--
,. - 

Tle Tunor Regiso-y ofr,yalc Fore$ Universiry M"ai"a C_a., wrrsl"r_iai"., Nc,
UsA,-was-usad ro id.ntiry alt palienB wirh orat canc.r se€n ar lhis insrirulion berwc€n I 97iand I 99 I {WEy & Mccur rl, I 99] ). Of I 60 cas6 who used lmokctess robacco rDrim;ntv
snufD, l2t ( Ils womcn. nine men. mcan ase. 7j I ya"r,..a 

",ry 
*,n o,lv iii"l"i

use{ smoletss roba{co for tess lhan 20 years and 7t% had ulcd 5motetcss ;obacco formorc tnan 40 years. 80./, of lhe tumours w.re located wherc rhc smoketcss robacco was
cuslomarily held between rhe chcek and lhc gum. Only onc non-squm"".;i;";;;

(b) Europe

(i, cohofl study

, A Norwegian cohon was comp scd oftwo sarnptes: onc wa! a Dmbabitrw samnl. ot
me Sencral-adulr popularion of Norwdy iden||fi.d from df I9o0 census and the ollr.;
consrsrcd ot retarrcs ofNoMc8ian migmnrs ro drc USa tnformarion on snunuse anismoxm^8-was cottectcd through mailed qu€slronnrrrcs rn Iq64 and rqOZ. rcsoonsr -r".wc,eie-,/"orueprobabilrrysarnptcinre64andberwecnE8andejq"inligT.Of;e
cohon, 12 41t men *ere aliv€ on I Jaruar) 1966 and infonnarion on,"rfir;'*;;

ailablc for t0 l16. Cohon membcrs were foltowed unrrt D"."rb", ,00i;;;;;ncidenc. using nalionatcanccr regisrries, dar. of cm igra,i." .. a"," 
"ra*,f,- 

fi," f.-fr"*lup was 99.coo comptete. Cance, incrdence was codcd *.o,a,ne ,o rCU z rr"" r"ir. iq',Afte, adjushem for age and smokinr. rhe retarive nst ^,* il;-; J;;;;;;wb I I0 (ninc cas$, csqc Ct. 0.r-2 4) for oEI ard ph*,e.rt .",.., itd; ;;i ;;;;
Gee T"blc 70). ]te relarivc risks for formcr and currenr users ucre ot$e samc order ofmagnirudc bur D ere barcd on smaljer numben (l teuch 

", 
,r , r S8;; Ir"ff;"" .; ,f , 2;Sl.

lii) Case<ontotstudies
ln, nudy ,rcm S$cdcn,477 par,'jnl, $ir} c.mcc6 or th( trp. ({rl cavir!. ma\i r^.s'nus.na5ophdr,.h)popharynx.oc$phagujandtaryn\$eiecompredw,hjI3Dar;;r

wrm ornrr marr8nanc,c' sen i, a hosp at rn Srri.khotm. dun E I,)).t_S, (Wynder &
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wriBhi. 1957). Cas6 and cortrols wcre intervidred and $€n mcdical r€cotdt wen

revi€wed- Morc of fie paticnls who had buccal and gun carc4r us€d snutr lhan clnnols.

There was sugg.stive Evidencc by ridil analyss fiar snuffus! was relatcd lo buccal mucosal

canc6 in m!,|; oerrly halfoflhc p3iients *er€ habinl.l us.ls ofsnutrand thc majoriry had

tumours in thc atca ofthc mo rh drctc $€ quid was hcld. Tobacco smoking aDong lhc

cancer caes was similar to lhal in control!. ()thcr upper aerodigeslive tracl carcars werc nol

associated wilh snufl us.. l]t! rq)ons€ mle and th€ numbe, of snutr users utcte nol

reportcd.l
Blomqvist el al (199t) invesliEalcd thc mlc ofdircrcnl risk fact6E for squamous-

cellcarcinoma of$e lowcr lip. Fifty-s€ven men and four womcn, alltreatcd at lh. dePan-

mcnl ofplslic surgery al a iosPilal/in Swcdcn, wcrc inledi.wed. 48.' and s.r-matched

coflmls were selc:cled among non-lumour parrcnlsYithout !priordiagnos's of ca,cc! lno
turficr deBils on rhe seleclion ofconrrols were repon€dl. Two otrhe ca!6 md rwo of th€

conlrols r€poned using snullonly lin all tunher analyses, all $?es of tobacco consumP

don wcrc cohbined inlo onc cxposurc factorl.

In a populalion-hsed c$e conlrol study of 16l cases \rho had inlra-oml squamous-

cell carcinoma and 400 controls dmwn from $e Darish Central Population Regist€r'

matched on age and sex, ei8hr palienls d 14 controls wcrc using or had used chcwing

tobacco (Bundgaard et dl, l99J). [No nsk estimarE reponed.l

l,ewin er ol (199E) studied squamous-c.ll carcinoma of the hcad and neck 
'nSlockholm and Ue sou$cm regions ol Seeden Crses included ca,cet ofrhc oral cavitv,

pharynx,larynx and o€sophagus dd wetc idcnrificd throuth $e hospilal depanmcnts fiat

;aied lhe majority of lhese cases and lhc rcgional cancer rcgislries in I 9EE 9l . Connols

were selccled as a stmlified random samPle from lhe populalion regisries lhat cov'red lhe

source populalion. Tle nunbcr of cases idenlificd w 605 and lhc numb€r ofconEols

selected was 756; the panicipation rales were 90 and 85%, resp€crivelv Of fie 60t ca!'s'

I 2E w€re cancen of rhe orll cavity and I I E wcrc cance6 of lhe phatvnr- Exposurc dat4

including snuff use, lvere collered by Pe6onat inlervicws conducrcd bv two sP€ciallv

riained nunes -Ihc 
relalivc nsk for rhe whole car€ group 

'ras 
1.0 (43 cai€s; 95% Cl

0.6 1.6) for cunonr snuflusc, I 2 (40 rascs, 95% CI' 0.7-1 9) for former snuffuse and

1.6 (lt cases;95% Cl,0 9-2.6) for usc of> 50 g/week' aftcr adjustment for smoking a,|d

alcoholic bcvera8e consumption ln rhc subgroup of n*er smokers' thc relalive risk in the

whole €ase group for ever users of smokelcss lobacco was 4 7 (nine cases: 95% CI,

l.6 13.E);$; rclalivc risk for curcnt usc wa l.l (95% CI,0.8 l2'0) and dar for formcr

us€ was t 0.5 (95% CI, I -4- I I ? 8) whcn rhe an.lvsis was resrricred ro cac'r of lhc oEl

caviry,rherelariv€tiskua1.0(l0ca(csl95%CI.05 2.2) among cuncm users' l't(15
case;i 95% Cl,0 9 I ?) amon8 former useB and I ? (95% Cl,0 8 I9)among useE of

mor€ thar 50 8.1w.ek For cancer ol thc pharvnr. rhe relalive risks lbr curenr and fomer

snuflusc were 0 ? (e,ght cascs.95%C|.0.3 l5)a,d0.8(s€vencases;95%CI 0'i l'9)'

A study in $e nonhcm rcgion olsweden comprised cascs of ornl cancer 0CD-7 140'

r4l. l4l.l4il45) dia8nos€d ir 19E0 89 (schildr er d1. 1998) d idcnlified tlYough

Qrol
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cancer re8islrics. Ofthe 4 I E cascs. I 75 were ativc at lhc rime of dlc slldy ed 2j 5 deceased
had relalives. Conlmls werc marched on agq s€x, county and virat sknrr. For each living
casc, one control \4?s scled.d from fie poputarion regisry; for cach dccEased case wjrh
relatives, onc d.ccas.d conrml was scl.cred from rhc Causc of D€ath Rcgisry. Conrols
were tu lcr match€d on agc, sex, counry and, for dcccased cascs, on year of dcalh
Exposure, includir8 usc ofsnuf, was assessej bared on a posbl quesr;onnair€ $nl ro rhc
living subj€cts and b fie n€n ofkin fo. tie dcccas.d; j54 maEhcd pai,s wcre a,atysld.
The relative risk *s Btimarcd ro bc 0.7 (j9 cascs;95% CI,0.4_t_t ) for cuEern snuff us.a
and I.t 178 cas6,95-q" Cl 0.8.2q) for fomd snuff usels. Afrfr resrn(rioo ro ncvcr
smokcls, thc conGponding relarryc risks wcrc 0_7 ( I 9 casesi 95% Ct, 0.4 1 .2) and I E (n ine
cases;950lo CI,0.9 i.5), rEpcclivety For lip canccr, rhc rctativc risk was I8 (95% CI,
0.9 i 7) for formcr snur usrs ard .ctose lo uniry' for cuml snuff uscrs ITIie wo*ing
Group Doi€d rhar l€ oJds rato in form.r snufusels incr€as.d from t.5 (95i. Cr, 0.s_2.9;
ro 1.0 (95% CI, 0.9-9.4) in an anatysis r€sdicted lo tive subiecB. funher. gcre ws onlv a
rclat,ve we?* etrcfl of tnokrns (relanve ht. I l. 95oo Ct, 0 7..t6, Inddnatlri\wirh
sjmulLaoeous adjustmenr for snufl and alcoholic bcverag€ usc.l

(c) India and Poltiston

N{any studics fmm Sou$-East Asia combincd a smokcless toba.co use jnto one cate-
gory, which was frcqxdrly termed robac€o chewing. tn these srudies, lobacco ch€wing
ofien includes chewing ofbetet quid wift robacco. AI such srudies have been included i;
lhe monograph on berehuid and arcca-nu chewine (IARC, 2004a) and arc nol inctud.d
here. Stu-dies thar havc rcponcd s€paEG resutrs for lobacco chewing wi loul beEI quid ar.

Chandra (1962) s.l.qed 450 cas.s of canc.r of the buccat mucosa r.gisrer€d in a
hospikl in Calcuna, lndia, dunng I 955-5 9, and used 5 00 of rhe friends or rladves who
came lothe hospiralvritfi lhe palienls as conrols. Cales and conrrols u€re appmximat€ly
ase marched. Tobacco chewing war repoded hy 63% ot 2E: cascs and 1.2% of 4ti)
conrrols amon8 mcn and 3 tyo of t6f ctses and 2.2yo of 90 conrmts among women. Rcta_
trvc nsks for robacco chcwin8 comparcd widr ro chcwing orsmoking wcrc {2.-/l for mcn
and [2.5] for women. lT]e aulhor did nor ctariry whcrher drc chew;rig hat;iwas robacco
only or lobacco plus lime.l

A populalion-based prospccrive study was reponcd by Wahi el ol ( t96t) from a lem_
pomry cecer registmrion sysrem csBbtished in url,ar pradesh (Mainpun disrricl). Ovcr a
pcriod ofio montis (t964 {6). a bbl of346 orat- ard oropharyngeal canc€r cases were
dclecred and confirmcd llxposure data l,ere obtaincd by queslronnaire, and a house_to_
house imerview survey wa5 conduercd on a I 0% rlusrcr sample of rhc d isricr popularion'I}lc numbrr in various exposure caregories were fien exrrapotared ro rhe popuiarion as! whole and uscd as denominarors b calcutate orat cancrr .pcnod prevatcnce rares,for
drllcrcnl rypes oftobacco chewing prcvatence nlcs among non-chewcrs oftobacco and
chss.ers ofParliwala (sun-curcd robacco leafwirh or wirhour lime) uere O 361t000 and
I 171000 (bascd on E4 exposcd cases), respectivcty lThe Working Group nored fial

62-
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dift rences in atc bcrweco canccr paticds md lhc Populalion tamPl. do nol s€em lo have

bcen takeD inloaccounl; and il is possibl€ that 0re prevalence of cheuing wilhin thc popir-

lation $ras agc{cpcndcnt.l
lafarcy et al llg77, rryncd a hospilal-bascd case+onirol sludy ir Pakistar' The

Cls6 w.rc 1192 hislologically diaSros€d oral cavily ard oroPharyngeal cancers The

3562 conrrols u,erc matched for a8., lex and placc of binh. Amorg men' 4% of 6El c'sts

and l% of l97t conlrols and, among women,.7 ?% of509 cdcs and 3% of l5t4 conrols

chewed robacco. yielding rclarivc risks of I1.4 and 13.7, resPectivelv' compared wilh

rhosc who n€ithcr chcwcd norsmokcd. [T1te Wo*ingGrouP considcrcd rha! ah]oirgh lhc

ch€wing in this $udy is repon€d as 'lobacco' chcwing, ar vicw ofolher publications by

rhe same aulhors, it was pmbably chcwing oflobacco and lime l Eighty-four patiet s and

l14 conrols trs€d nd5,4 (rcbacco. slaled limc and 
'nd'go) 

and Et palienl! and I6m

conuols did not chcw. Tle relalive risl assocraled wttJl ,aj,a' us€ was l4'Z []]c
Wo*inB Gmup notcd lhat Poienlialconfoundin8 due to other lobaccGrelalcd praclices

war nor adjusted for.l
coud ;, al (1990) reponed a cale control ttudv of 102 oral cancs cas€s from a

hosDrlal in VaEnesr, India. and an rqual numbct .f age- and vx-makhed contols

selefled fmm eeneral and sul8ical wards Tr'e odds rar'os were 12' ll for tlai'r us€ '\'7

for zoda we ind 2-t for khoir, plus :rda. [I wrs nol cl'd whct\" k]aini and zorda

wcr. chewcd by d.mselvs or in som€ cases as an ingrcdiem of bdel quid Thcrc u'ar no

mcorion of conlrol for smoking.l
wasnik er a/. (t998) reponed a malchcd cateronlrol study of I23 caes of hisrolo-

p'callv confirmed ompharyns.al ca"ce6 [lCDcoder no' \P'crficd - pmbablv included

;al and pharyngcal cancssl s(lccr€.i from lhrcc hospttals 
'n 

NagPur' India Two conEol

-ouos *.rc beA: o.e of t?l non-cancer P3rrcnl5 aDd anofin of l2l parienls wirh cancer

ir ortre' s,res lnor specrfiedl. Conrrotswere malchcd toragead ser Of$€cases,24 were

robacco cheuels (excludinglhosc who chewed berulquid) a il rcporrcd usin8 lobacco-

conraining maleriat for clearin8 lcerh l$csemav includ€ belel-quid chc*ersl Unadjusred

odds rdrio; for rhc leo conrol groups were | 1.4 (24 cases: 95% CI' 4-4-29'6) and 23-7

(g5o Cl, 7 .7 72-4) fot chewing robacco withoul berel quidand4l(31 cases;95% Cl,

i o-t.z) -a t.z (qsx ct, i i-22.9) for usinB robaccHonkrnins marerial for clcaning

t€elh l; a muhivaride analysis. robacco chewinS ( 19 5% of cases) was combincd with

beolquid chewing (6i.4% of cases) and lh.odds ratio lvas E 0 (95% CI' 4 9 14 E) when

smoking, alcoholii beverage consumption. occuparioD and the usc of tobacco'conraining

cleanin! marerial wcre included in an uncondilional logistic reBression model lnrhesame

modcl-ihe odds ralio for usins robacco-containrnts mar€rial lor reeft cleaning was 5 2

(95% C1,2.5 ll.t)
N{er;hanl.? o/. (2000) conducrcd a case conrlol srud) of?9 histologically coofimed

o nrdry oralsquamous_ccll'dr.rnoma5 lrom Ihr(c ho'prBI\ trr Iam(hi Pa]rslan Thc 149

l,-u"L ".,. '"r""r.a t um oflh'lp,tcdrc and scn(rdl 'urytr'l wdrd\' hrd no hr\rory or

mrlignancy d w€re individually matched on hospilil sex and age (J J years) Ever use

oi,i'.- "* r"po""a ty ll cascs and l0 conlrols ro vicld an odds laio (adjusr€d for

C\A65
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ci8aren. snoking and atcohotic beverage consumprior) of9.S (lj cas€s; 9j% CI, t.7_
s25).

kl) Aher pa s ol Asia

On€ case of oral cancer *ar reponcd arnong 2E9 ,'.ea, use6 in lhe Kdnkh SSR
who underweDt oml eraminalion; no oral cancer was s.en in 24j smok.rs or in t480
p€Mns who neifier smotcd nor used,ai,ar (Aleksand.ova, I970).. Nugmanov and Baimakanov (1970) carried oul a study in rhe Ka?akl SSR in whicli
lhe practices ofomlcanc.r paticnls werc comparcd wirh rhosc of conhk in rctarionlous.
ot w@ Of 93 o,al cx,c.r pati.nis, 3 0. I % us.d ,n p,r compared wnh only 6 ?!/o of 24 7
@ntrols Funher mmparisons thal involved 2E,,ajyo uscrs wirh oral cancer ard t9/ esu using cortrok rEv.alcd $alpaoenr5 wilh oBlcanccr ued aoa morc fteqr:enrty /

and kepr ir rn fie moud longcr rrrair conrof 1nc wo*ing Gmup nored thar rhe sourc.i
ofcases and controh wcrc nor r€poned; confounding due b orh€r robacco-rclar.d pmctices
was nol adjuslcd for ard no adcqu.i. starisricat anatysis was pcrformcd l

ln a s$dy from Saudi Arabia (Amet et ot , t98'r,4q/o of6E pati€nrs whh omlcancer
rcWned using shonnah. [Thc Working Group nor.d lhar rhc actuat p.rcenrage may be
hisher since rrozzail is i esal in SaudiAlabia ard rhcrc may be iome rclicrarce ro
admir ro ils use.l

Ibriiim er a/. (19E6) r.pon d on the asso.ia on berween usc of smokelcss iobacco
producls and $e nsk for squamous-{el carcinoma of lh€ hcad and nec]. B€l*ren
Dsembcr l98l and De.€mbcr t98j,38 parienrr who had oratcancer and 26 parienrs who
had pharyn8eal or larlqeal cancer wcre seen ar th€ KinB Faisat Hospitat, S;udi Arabia.
Based on information from rh. pari€nE'files ard finficr quesrioning d;ring follow-up, alt
rhe 3 8 pari€nb wifi oEt cjn cer cit]i.er wed at_shomh atone ( I 6) or uscd borh o/-sraDu,
z^d alquot (22) Foufl.€n offie 26 parients with pheyn8eat al|d laDmgeat can.cr used aI,

From February 1982 ro Decemb€r I989, a roralof65 palienls who had squamous-cell
carcinoma ofhead and nect (2t canc€rs of$c olat caviry, 15 cancers of,he pharln;
including 28 cancers ofthe nasopharynx and nirc cancers oftre tarynxy wcre seen ariie
KinB Faisal Hospitat (AHdrissi, t 9q)); t 7 offie 65 cascs (26 2%)had chewcd a mixture
ofrobacco, peppcr and oil (al-shannah\ tot an averase ofabour l0 t ears. lTtre wo;;;
Group nored rhar $is case s€rics probabty overtapped wnh rlat reponed by tbralim erai
(re86).1

- 
The records from the Tumou Regisrry of rhe KinB Faisat Specialisr ltospibt and

Research Cenlcr. SaudiArabja, from 1976 ro t995 were rcvic$.ej (A ard n .i., tsgg)
Among a.lolal of26 5t0 canccr padems, rh,". frcquency oforal cancer war invesigarej,
spec'fically for those pnmary sjles locared ncar the r,atiruar ptace.cnr of "Ai-,r,(mucosaoflhc lower Iip,lowerBunr, roneuc, floorofrhe mourtr. ctreet.ucosa, vesrituie
ofmoufi and rerromolar area). Oilhe 794 such orat cancers. lj.r% were rcfencd from
the provinre of .,ian TI€ pcrccnla8e ofsuch orat ca"co cases fro. rtris province w"s
subsrarially hiShcr rhan rhar oforher oral canceB (6.27.), rotat matignanr cascs referred
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ro rhe hosoilrl lrom thal pmvinc' (5 6olD) and lhe populalion otlhtl pronnc' (6'0./') whcn

H;;';;;;;iil 'r 
saudiAnbia' IThe wollng croup nored Lhar no rnrormarron

li:,li;':;d;.-;;l;;'-.io. rou,..o,,. 
'n 

rt'' p'o'ince orrian wa! prov'ded l

(e, Arka
Llbeshir ?r a/. (I9E9) inlerviewed 62 of ?8 conseculiv€ cas6 ofoEl ca'tc€r sc€n ar

,*;:""#;;,;r;", i*gery' Denral s(hool KhanouTn sudan' tirry (Er%).pariems

ffo #":il;;;;;;;ii.i'..r .",n t"r'r' n"c smoked c'sarena and a pipc rbur

i,lr'ilnir.a ",e.il' 
*d crBhr parienr lepon'rt no ule or tobacco rn anv [om rhc

mean duratron of r,.1/, use *as i0 veals (ran8e' r 0-4 5 venrs) tzolo of rhe cas's had us'd

;;:#;;;;7;.;;;a -. p"i'"i t"e-"a r7 vcanlnadcd usrns rola ar $e a*e or

v"ff;ne,t" 
p"rioa le?0 85 8s0 ca!6 otoralcanccr oCD I40- I45)' includ'ns 646

'. urmous_cell carct nomas and 204 lumoua ot ontr h rsrotogy we'€ rclerred lo the Radta'

i,1f-i*."-i-,r. *anoum' rhc onlv cenue in sudan thar otrcred rndioth€nPv and

H#ffi ;;;;;;;;i,",s oa"' "' "i r so.'r l,'c squamous cerr<a,.rnqnas w'n

iii..'i"i,iti, 'lt*,"t'tad 
dircct conbcr *irh rhc 

'|@"al 
quid (liP buccar mucosa'

;;:;;;; ;;;(, 'r75) and sir6 wirh ress o' no contacr (ronsue' prrdre ma\rrhry

li;,:;;;-i;i;i;"^",,on on,oo,bor u.. or.s crr€ smokrns ase' *x' aro orr'si'

;:["J :1i, il;i ;; ; oiraincd rrom thc c'"*r md contrors rhrough quesrnnnatres

"..i,,,.i, ,irro",io . "ll 
narienrs adm'ncd ro the ( cntt e Amons rhe rhrc' grcups eho-

;",ll'Jffi .;i:;;;mas*irhdincrconr'cr',*irhHr.;"":"i-:'.1'#.ffih-"i
orher ;isfoloscs, 218 ( 58'/c1. 52 ll(P/'\ and 2t

conesDondin!, numbers for cig etle smokcrs wete 46 {t}6) 20 { l l";) and 2l (l0e/'l 
..'"';Y"';'#;;;;';;". 

'dri; 
?r a/' (reesb)'nvesr Ba::i'll',fiil'ti::#f-::,::::

,duD.rt and calcinoma oflhe oral cavrry 
'n 

a (

'.i".*", .ii.. ",ii 
0,"" 

"onracr 
or wirtr les\ ot no cotrtacr werc defrn(d as ca* soup I

::'::"-;;; ; ;i"",,verv and.rhc *T:;iiil;;:i:J[:l'"i:ffi1 l)i;:Xil
.rouo l. ln addit,on. a seconil connol g(rup or '

:.J,il;;;;il"' '' 'anous 
rcgions of suddn wa\ t'crurrcd I or rhc nrst casc sroup

::'## ffi 
'";;,;" 

:1,:,:q-i1T,r:l:].,::?ill'i f ii'f ; l"i; i'i",ill""H
otrcsidcncc for ruun'ort us( were /') t''^ !4i

::"';;;;; ;;l;;;,,,.,.,"T"' :e"Ti:,:iTill;'lilTf"H."l'ri,i'j"fl 1
I I vears. rhe concspondtnS odrls ml'os s(rc I I

;;i"i:i. ;; i,.' ,.'r";rrvcr,' cor'$pondm" n'rJr rdrtus ror thc 
"(ond 

cae Eroup

*,elcmodetal(l}dnJ'ldl[n(allynun.JdnllllJntl}lnC!cafdComtaredwllhhospllal
:ffJffi;;;,":;;*., compared wrrninr conrn't B'!oup tvoruntecG

Ot-
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2.2.2 Precohcerouslesions

Studics on the llatural hislory ofor"l cancer su&gen $al sevenl polentially rnalignant

lesions and conditions pEcedc th. dcvelopnenl of culcer of lhc oral cavity. Oral pre-

canccrous lesions ofrclsva"ce arc leukoplakia and crrrlroplalia (Pindborg e/ ol, 1996)

(o) Notth Anetica
' (i) Cross-sect ioaol slldi.s

A number of cross'scctional studics or casc scrics in thc USA have rcpon d pre-

val€nces ofoml sorl-lissue lesions among smokcless lobacco uscrs (Greer & Pollson,
I983; )volfe & Carlos, 198'1; Crcath et i|.,1988; Cummings er al, 1989; Emsl.r e, al,
)990; Gmdy et ol,1990;Crcarh ?/ aI, l99J; Crccn eIol,I992tKz gtsetol,1992,
Lide .r dl, 1992; Sinusas er rl, l92i Grdsser & Childers, 1997a Tomar et ol, l99la
Manin 

"r 
ar, 1999) (Table 72).

Allstudies show€d hieh€r prevalences oforalson{issue lesions insmokeless tobacco

users compared widr lobacco non-users; in lhosc studi€s thal distinguishcd b€tween
chewin8 tobacco and snuff(Emstcr el a/., 1990; Grady et al., l99O; Gr.cnc et ol., 1992;
Sinusas sr al, 1992; Tonar et ol , 1997), a highcr preval€ncc $ai obs.rvcd bolh wilh
chewinE lobacco and wilh snun

ln lhose siudies $at controllcd for smoking, the relative risks for oral lcukoplakia in
smokeless tobacco us.rs exce.ded those of non-us€rs for smokeless lobacco overall
(Emstcr e, a1 , I 990; Tomar et al . 199'l; Manin et ol , 1999), for snu II (Ernslcr e, al, 1990;
Tomar et ol , 1997; Ma^in et ol , 1999) and for ch.wing robacco (EIIlsr.r er al, 1990;
Tomaf et al , t991)

Siront dosercsponse rclarionships B,ere obs.rvcd betw€en irtensity and duration of
use of smokeless lobacm, snufforchcwing lobacco. Increaring usc ofsrnok.lcss tobacco
was associaled with incr.asing prcvalencs of mucosal lesions whdher m.asured by
hours pcr day wirh tobacco in thc mouth (Emslcr ?t al. l9mi Grcen€ et dl. 1992: Tomar
pr a1, 1997), amounrs used (Crearh er ol, l9EE; Emstet et a1.,1990; Crccrc et ol ,1992;
Manineral, 1999), shoner dn c since lasr used (Emster e, a/ , I 990; Greene sr ,l, 1992),
duration of use in months or years (Creath er al, l98E; Emsrcr er al, 1990; crecne er a/.
1992; ^fonar et ol . I 997: Manin er ol , I 999) or nequency of use in days per mon$
(Tonu et o1.,1997). Dosc-response relalionships were reponcd scpuar€ly for chewing
tobacco tEmsrcr .r zrl, 1990, Tomar e/ al, 1997; Ma^in et ol , 1999) and for snuJT

(Emsrcr c, al. 1990r Tomat et al , 1997).
I,rcvalen€es or prevalcncc odds rarios for oral lesions *erc higher in currcnl than in

formcr uscrs. and former users had higher prcvalences or prevalence odds rarios rhan
never users (F;n)slcr er al, 1990; Grady e, ,1, 1990; Creath e/ al, l99li Grcene c, al.
1992; Sinusas eI a/, 1992; Tomar er al, 1997).

Ovcrall prevalence ofle5ion5 qa! higher among snurlusers comparcd *ith robacco
chescrs (Emsrer sr al. 1990, Gady et al., 1990; Greene 

"r 
al. 1992; Kat$ats et ol ,

I992; S inusas sr a/ , 1992; Grasser & Childers, 1997iTomar?,al.1997;Maninetal,
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amounl used perday.ln a Iogistic regression analysis,lengrh ofosc wa! $e only predicror
ofthc severity of$. lesions (odds rario, l.l4; 95% CI, l.0l-1.29). Tl'e only lcsion s€en

in a lobacco chew€r *us lcvEl I-

(iii) Reyenat oI tesio^\

Grady er ar (1991) cxanined l0i I malc professional bascball players for oral lesions
Oflhese, 389 wcr€ current smokeless lobacco use6 ard I85 had ordl lesions. Tlosc wirh
leukoplakia lrcre akcd lo rctum for biopsi.s l-21 days afi.r the inirial examination, and
li I play€6 complied. In de rime bent€en craninadons, I5% ofrhc Icsion resolved and
IETo rmproved by onc dcgree. The l.sions most likely rc hav€ rcsolv€d wcr. small€r
Iesions in play€rs who dccreased or stoppcd smokcl.ss robacco use, amonS users of
chew;ng robacco €ompared with rhose of rnuff, anonB li8ht use6 and anong seasonal
users only. Dumtion ofsmokcless tobacco use and $e number ofdays b€tween dle inilial
examinalion and follow-up Gxarnination wcrc nor associared whh fie disnpp.ar.nc€ or
rc8ression oflesions.

In a srudy at a US Air Forcc camp, malc baric trainees wcr€ examined upon cnrry rc
camp, beMeen 2 and 6 days alier rhey had larl used smokelcss robacco (Manin p, al,
1999) Ofrhe 302 smokcless robacco users, I 19 had oral lcukoplakia. Ai the €nd ofthe 6
weeks ofcessa.ion oflobacco use durinS rraininB, 109 ofrhe l19 were re-examined and
97% ofih€ lesions had completcly resolv€d.

(i!) Prosession of tesio,E

Be$een l98t and l99l, 70 parienls wift adanced oml leukoplakia were enmled in
an inlerv€nlion study lo are6s the eflica€y of various ch€moprevenlive ireatmcnts (all
paricnrs were Eeared). Thc r.ladve risk for dcvcloping oral canc€r in the one patjcnt who
chcwed tobacco compar€d wirh fie 2l who did nor chew robacco was 0.6 (950lo C1,
O.2 1.6) (l,Ee et al.,2000). [No informarion rras given on thc arscssmenl oflobacco use
or on the eliology oforal l.ukoplakia.l

(b)

(i) ?ruatence of precanccrous tesion'

A study offive coal mines in Sourh Lancashire, Uniled Xingdom (Tytdestcy, l97t),
revealed fiat, among 1490 minels, I 7"/o of surface workcB and l4.l% of undcrsround
$orkcrs chcwedlobacco. Of thes., 91.2% also smoked cig clles I n a subanalysis of 280
chcwers and 122 non-ch€wc6, nonc ofthc non-user had lcukoplakia comparcd w'rh
i 6010 ofrh€ chcwets. ln allcases, leukoplakia was obscNed ar muhipte sires. All paricnB
uilh lcsions werc also smokcr!.

A randomly seleckd sampl€ of 918 adulrs livints in a Swcdish counry wa5 cxamincd
for thc pr.scnce oforal mucosal lesions \oneofrheuomcnandT9(176010)oflhemeB
drppcd snulT Among thcm,58 used snuflonly, t6 uscd snulTand smokcd ciBarenes and
fivc used snurand smokcd a piF The prcvalcncc ofoml lcukoplatia was 2.8% among

1g
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mcn and l.lolo among womcq l|onc oflh. Icsions occured mong snuffu$rs (Salonen

et ol , l99o).

(ii) Motisna tra$Iomotion

Amons 450 patiants with leukoPlakia recordcd bcrween 1956 and 1970 al UE Uni'

versiry lloipilal of CopcnlaE.n, D€flmark' 12 werc snuft users A l -vear follow-up $Irs

"o"duo"a 
io, :91 patienrs emong thcm, n{o of lhe snutr-induced lBions becarne

."i;,n-r otavsof*i;., 
"r,rch 

conesponded to a transformarron r'l'of6 2%' In coniralr'

is ;i..i,h".iil' l.*"oratia Pa enrsdcveloPed ca'|crnoma or showed dvsplatia(Red-

Pcters€n & PindborB, 1973).

(c)

Rccause of lh. high prcvatence of thewinB b't'l quid with or wilhorl lobacco in

sorrtr-g*r a.io, ana iunicularlv in lndia' manv studies fiat invcsiSated rhc prevalence

;i "il.I*' &;"". did nor dissociatc rhe usc of mixrures $at includcd tobacco

tom rhose lhar did nor. for this reason, it is diflicuh lo ass€ss prccanc€rous lesions asso-

ciatcd wnh smokclcss tobacco onb- -'i 
"*"-""-r study desiSn wat applied to lhc baseline dara of a caoss-scclional

",,r" 
i" x.*rr. lrain .i 

" 
p"irtarron sirc'nea bv nral v'sual irup'dions $ar hcludcd

927'cases ofoml leukopldtia (4ll womcn.516 men) and 47 773 poPula[on-based

".rJ 
*lir, *..r ai".^e 1:d tzo women' l? 8e? men) lnrcrvidrs wcre condudcd

*-iri srrucr,rea qucstion""'rcs bv heatlh worke$ Cliriql diatnosis of oral pre'dcers

*"1 .""i-"J iy a"rr,s and oncologiss. For men and s'omen who consumed onlv

.i.*l", i"i"*"'".*ti*d. the odds ;rio tor leuloplalia adjutted ror asc sex' edF

.rt;"". [J, ."* ;a"-' pack- vcur: o t smok ing and vears of alcoho] ic b€vcra8' drin]ins

wa ]0.s G'ghl cas.s: 95e. Cl' ll7 697) Fol hoth stxcs combined rn an arvsrs

."it"[a ,],1,-.*ln.r"^ *d non'drinkcE who consumed onlv chewins lobacco' fie-odds

-,J;. r"rr..pr"li, 
"arrsred 

for ase' s€x educarion d bodv mass index was 261 0

i,f'r"" .*.'. ,sr" cr, tl''-r (laco;.rat.20041 (hr robdccconly chewcr had mullrple

pr€maLBratrl lcstons (Thomas er ai 2003)

(l) Othet Parts of.Asio

A cross_s.clional srudy on lhe prevalencc of oral cancer and precanccrous lcsions

"-,." iio *"**t". a"nulparrens canied our rn Xivadh' SaudiArabia dcscnbed ll
i,"."i-",,i ..i r*r*r"kra ikee ot whom use'l rhJadJ'' rhc orh(r lcsron\ occuncd

amonts ctBarefl€ and rhrld smoket I { ManL I 
q8 

5 I

,r"slud y . onducr cd rn Urzan Provrnc', Saudr ABhrr' 
'nLIudcd 

661 Saudt crlr/cns aged

, , i ,".'lsi.--* "^ uscd bv 2E% orrhe srud) populdr'on' or $e sunevtd polu-

Lt,""1-,:o it, i'o r,,a r"'rons oi rhc oral muco- drasnoscd clrnrcarl) a tcukoplakra'

iii ",i"".i',U..i. 
,"rtud the u'c o'! rhd'mo' ror morc $an 5 veas (s'lem ell '

;;;;;.;; ;";. *".; 
"rmo$ 

atwavs at rhc sit' shc'c rr'laaDd, wa5 habirualv herd'

1r
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Maie residents ofninc vilages ill one tocat aurhoriry disrnd in rhe Samarkand Obtai
ofUzb€kistan were irvited rc atknd a medical eramirarion, which included an inl.rvi€w
conccminS ,4r!rm usq smokjng and atcohotic bcvcrage consumption (Z.xndze et at..
1986). A lotal of 1569 r€sjdcnrs were int€ryiewed and had orat examinarion. ofwhom
42% reponed-uling,affa. Orat teukoptakia was dia8nosed in I27 (E%) rndivrduats,
with a tolal of 144 lcsions. Tle mosl frcqucnl sires ofrhcse tcsions were fie ftoor ofrhe
mouth, rhe lowtr surfac. ofth.rongu€and rhc tip of rhe ronguc (18%). t,vlea. is usualy
placed under rle ionguc.l T],c pre',"alenc€ ofteukoptakia *as hig}ar among individuat's- wlro both smoked and uscd nos,t o (21%t. Arr,onl nonsmokcrs, rhc pr*atcicc of tcuko_
plakia 'rras 2.2y. alr.onC nae@ oon-users, I tj% among formcr uscrs and l2yo a'rlon|

A bujk-in casc-.onlrol sludy was cdrried out lo rnvrnrgate the possibte retalionshioI beMeen ,ls,r use and pracfices and de risk for t€uroptaf;a a rolat or rer cxes we.l
dcfined as having oral lcukoptakia, while 466 conrrols wcre free oftcukoplakia. Use of,6,a/ was sisnifican y associated \yirh rhe rist for oral tc,rkoptakja in c;er us.rs (3.8;

21% 9!, ?6-s6), in former user: (3.0; es./r ct,I I s.t) and in -"*, *"^ i:.s;
95o/..C1, 2.6 5.5t, ad.,usGd for smokin8, atcohotic bevcrats. consumprton and agc_ I
significanl dose-responsc rclarionship was observcd wirr, cartie. .ge ar s; of"*;. usc
(p = 0-027), durdrion of usc (/ < 0-00t), daity fr.qucncy of usc (p < 0 001) and lifciim.
inrake of ,@y@, calculared as r.poned daity frequency a rnc rime of imcrvicw mutri,
plied by ycars of use (p < 0.00r) (Evsrif€€va & Zandrc. t992).

(e) Atico
Idris er rl (1996) r€poncd on 28t Sudanes€ subjecE (229 men, 50 women and rwo

sexnor recorded) wirh disrincriv. ,oom,at-asso.iarcd oml tesions rhal were dereclcd from
a random porulalion sample of5500 perons during a houscro_house suryey in nonhem
Suda". Subjects uerc inrcrvjewed regarding fieir bbacco habits. roonbaf.rctarca
mucosal lesro,rs wrre rccordcd according lo a foucpoint scale proposed by AxiI er a/
( I 9E4) The majorjry of $e cares had tesjons ,n $c ant.""r r"w", iatiar suicus, rtc p.c_
dominanr sile for snuffdipping among Sudanc$ A nrong associadon benr.ecn rhe scv€-
nty ofrhe mucosal lesions and lon8er tifelirne durarion (> I0 year, ofroonDol usc was
found. None ofthe mosr severe lesions (degrcc a)o(cuned among subjecrs wirh tess rharl

Ahmed e/ al (2003) apptied exfotialive cyotogy ro j00 volunleers (r00 exctusive
toodbak we.s, 100 exclusive ci8eene smokers and too non-useIs oi_V ro.rn of
lobacco) to assess rhe prc-1cnce and s€veriry ofepirhcliat atypia. Cyotogicat smean werc
oblained for all subjeds from lh. buccat or lahial mucosa- the snes where roozrlat quids
are pldced. Moderdre cnJ rtere .pifi€lraj arypra $a derffred ,n seven of 100 siudv
subjecls. in fivc of I00 r,,,a,5ol drpprF. in rNo of I00 L irarcres smoken and in nonc rir
rhe non-usels ofaDy fom ofrobacco_

q{
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2.2.3 Ca"co olthe oesophagw

lable 7i summanrrs lhc caso{onlrol slodies ofsmokeless iobacco and canc.r oflhe
o€sophasus.

(a) Anetico

The popularion-bar.d casD-contol srudy by Williams rnd Horm ( 1977), d6cribcd in
section 2.2,1, also r.poncd on o6oplEgcal canccr. Anong n!n, lhc relativc risk for
moderatc usc ofchoxing tobac.o or snuffbased on lwo .xpos.d c-ases was 0.9, adjustin8
for agc, nce ind smoking.

Cases ofo€sophagcal canccr, pnmaily (8570) squanousrcll carcinoma, as..nained
in I 982-E4 i0 selcctcd hospilals in Soulh Camlin4 USA, w.rc matchcd wilh two hospital
contsols per case by hospilal, race and aBe (1 5 ycars). ln addilion, oesophaBcal canccr
deaths anong m€n who w.rc resid€nts of eigh coaslal counlies of South Carolinr wcre
identified in 1977-tl ar matchcd by racc, agc, counly of r6idcne and yearofdcalh io
decedcrts $'ho dicd from o$cr caus€s- Conlrok *iih a diagnosis al admission or causc of
death relaled ro alcoholic b.vcrases or diel wcr. cxcludcd. A lolal of207 cas€s and 422
@ntrols werc includ.d in lhc study- Users of smokclcss robacco werc defincd as rhosc
who had us.d at lcasr one poucn or plug of chc$'in8 bbacco or a small cnn of snufi per

week for ar lea$ I ycar. R€lativc !o non-us.6 oflobacco,lhe odds mtio for uscrs of
smokelcss robacco only wai I.7, aDd l 2 (9570 Cl. 0.l-13.3) $,h .djDsted fo, study

series and alcoholic bcveEges (Brown e, a/ , I 98 8).

(b) Luropa

(i\ Cohort sttxly

In rhe Norwegian cohon study (Botrcna e, a/., 2m5) dcscribed in Scction 2.2.1, th.
relative nsk for oesophageal cancer was l.a (nine ccses:95vo CI,0.6 3-2) for cvcr us.
compar€d wilh nevrr us! ofsnutrand adjuslEd for age and smoking (Tabl.74).

(ii) (:ate <ontol studies

The case<onrrol nudy by Lewin e, al (199t) (sce Sedion 2.2.1) repoa.d resolts

separar.ly for ocsophagcal cancer Tle relarive risks for curcnt and fo.mcr versus ncvcr
use of snuilwere l. I (10 cascs: 95% CI, 0 5 2 4) and l.l (nine c6s; 95% Cl, 0.6 1.1 ),

respeclively, afier adjuslmenr for a8e, smoking and alcoholic bevenge inuke. Thc rela-

livc nsk for use.s ol > 50 8/week was I.9 (95% CI, 0.t 3.9).

A1l palients with a ncw diagnosis of adcnocnrcinoma oflhe oesophaSus or Saitri.
cedia and halfofthc pariens wnh oesophageal squamous-cell carcinoma were includcd
in a population-bascd srudy $ar compriscd lhe whol€ popularion ofSweden (< E0 ycars)

during 1995 ftrough ro I99? (l-agergren 
"/,/..2000). 

Cases were idenrified from all
clinical depanments o St\eden thal sere inlolvcd rn rhc rreaun€nr ofthesc diagnoses as

well as from local umour rcBistries. Conlrols serc Endomly sclGted fiom lhe sludy
population and frequcncy'nulched for ag. and sr to lhe ocsophaaeal ad.no.arcinonra

16
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Table 74. Results ofcohorr srudics on use ofsmoketess tobac.o and .aD.er
oflhe ocsophagus and pancrcas

R.terene,.m Erp@rc
ornudy carcEones

Adjutue.l fff pote.ti.l

(2005),

(2005).

IO
1.40 (0 6r-3 24)
1.06 (0ltl2l)
t.90 (0 69-5 27)

r.7(0 9 l r)

l0
L67 (r 12 2 50)

r 30 (1 0,1 104)

l3

5

27
l3

cases. ExposuE dala were coliecred th.ou8h face-rGlace inreruictys by professionat inler_
lielvels. For oesophageal aden ocarcinoma, $e panicipa or ftre was 87% and the number
ofcases was 189;forgairic cardia cancer,6e mre was E3% and the numbcr ofcases was
262, for squanous-cell carcinoma of$e oesophagls, rhe paniciparion m1e wa5 7j% dd
rhc number ofpanic;pating cases \46 I67; 87%, 85% and 72% of rhe cases were men_
respecliveu The paniciparion rale among the 820 coolrols who panicipaled in fte srudy
was 7l%. For gastric card ia adenocarcinoma, the odds mtio among everusers ofsnufwa5
I 2 (51 cases;95% Cl, 0 8 1.8) r'or oesophageal adenocarcinoma, snurusers had a reta-
rivenskofl2(l5cases;95%CI,0.7 2 0) com parcd wifi never users parienrs wirh more
than 25 years ofuse had an adjusted retal;ve risk of t.9 (15 ca5es;95% CI,0 9 4.0) and
rbose who uscd 15 35 quids per ucek had a retarive risk of 2.0 (r7 cases. 95yo Ct,
l.u-4 i) Ijor the caregory olhiShesr use (> j5 quids per weck). no exccss nsk was sern.
l-or oesophaseal squamous-cett carcinoma. $c relarivc risk \va5 r 4 (tl casesi 95% CI.
0.9 2.1) vhen evd use6 w€re compared wirh never users Simitarly ro adenocarcinom4
ibr those wirh more rhan 25 yea6 ot use, fic retarivc rist was 2 0 (14 cases; 95% CI,
0F4.1): rhose who used I5 l5 qDids pcr week had a rctariv. risk of2.l {15 cases:
95o/o CI, 1.0 4.4) and rhose wrrh hitsh€sl jnrensily ol use had no cxcess risk.

(c) tndiu

llany studics from Soulh-Easl Asia combined a smoketess tobacco use rnlo one
cate-eory. which was ofien renned robacco chcwinS. in rhcse studics. tobacco cheu.ino

1t
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ofio ircluded chewin8 ofbclelquid wilh lobacco Allsuch studies have b..n tevic\rcd

in $€ monogmph on b€rcl-quid and are..-nur chewin8 oARC, 2004a) atld arc nor

includcd here. Only sludiB lhal r€poncd sepaBle resulls for lobacco chewing without

betcl quid ar€ reviewcd herc.

A hospital-based casFconlol siudy was caEied our in Assam, lndia, fmm 1997 lo

I99E, and recruiled 502 (i58 mcn, 144 women) histologrcally confirmed cas€s ofo€so-
phagcal ca,cer (predominantly squamous<cll carcinomas), and two visilor controls Per
cac SrouPmalched for agc and sex: Among nonsmokers comPared *irh non-chcwcrs

(aftcr adjustir8 for almholic bcvcngc consumpaon), lne odds Blio for dcvcloping 060-
pha8al caffer associaled with thc use of dried robacco leaf aloo. (locally known as

cha.lo)wat).2(20 c6.st 95% Cl, 1.6-9-5) and 6 2 (t cas; 95% CI, 2.4 12.I)fcmen
and wor.€n, rEsp€ciivcly. Similarly, dt€ nsk for ocsophat.al canclt .rnong non-alcoholic

bevcrage drink;s for cAa, uscn compared wirh non-chcwcrs (aftel adjustin8 for

smoking) was 3.8 ( l6 cas.s; 95% Cl, I .9-8.5) among metr a,d 5.t (scv.n cascs: 95% CI,

2. t-12.4) amons womcn (Phutan ., al,2001).

(d) Africa

Rabekir e/ a/. (19E9) d€scribcd lhc age, s€x and Seogmphical disiribulion of o€so

phagcal oncen seen at $c Universiry Hospital of Khafloum, Sudan, in 1979-86- The

amualcru&incidenceraresrrerel.l9ll00000infienonbemregionand0.l7l100000or
b€low in any ofllle olher sevcn r.8ions. PlacinS tobacco under lhc longue ot in $e labao-

dcnlal groove was discuas.d a! a potnlial risk facloL No siSnifici difrcrene in thc inci-

dcnce sai ob*rved for lhc diffcrefl tribes (Anb and Nuba) of lhc nor$cm rEgion'

/llcoholic beveraBc drinkiog txas cxcludcd at a porential confornd€t sinc€ a simil.r diffc-

rencs in incideffe ralcs was ohs.rv.d .mon8 women E't'o rarcly &inl al.oholic b.v.rag€s.

2.2.4 Cancer ol the pfuc,eos

R€suhs oftbe cohod srudics are presented in Tablc 7.4 and thc calc <onlrol srudies

arc summarizcd in Table 75.

(a) No h Anerica

li\ Cohdt study

Th. Lurhem Brorherhoo,l lnsur.ncc Society cohon comprised l7 tlt (6t.5%) of
260i0 whrle male policy holdcls. who responded to a mail€d qucslioonaire in 1966

lzhenl et ol ,1991) (scc Tablc 69) Cohon membcrs $€re i0 years ofagc or older and

lived in Califomia, uppel mjdwcsr or nonheasr.m USA ARer 20 years offollow'up for

vrlal slalLs in 1986,4027 (2io^) persons wcre lost ro lbllow-uP. At I1.5 vcan of follow-

up, rcspondenls, non-respondcnb and rcspondenB lo5r to follow-up did nol diller sitnifi-
ranrly with r€specl lo dcmoBraphrc vanables. Iiliy'scvcn deafis from pancrearic cancer

occuned during &e 20-ycar follow.up P€riod ror die(ary reasons, 1656 responden6

(including three pancrearic canccr dearhs) ucre dicluded from lhe analvsis. The relalive

Ioo
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TrDle 75. Case<ontrol sludies of snokde$ rob0cco use !nd c.ncer oI rhe pancrcrs
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risk for eler users ofsmokeless lobacco was 1.7 (16 dearhs; 9j% CI, 0.9 1 t), adjusted
for ase, alcoholic beverages and smokins.

(;;) Co:e controt studies

, The?opulation-bas€d case conrrol study by Wiltiams and Horn (1977) reporred in
Scction 2.2 I also reprred oD pancrearic c?ncer Among men, rhe relarive risks f;r cancer
of$e pancred and for modemle or hcary use ofchewinS robacco or sDu{fwer€ 0 j (two
cascs) and 0.1(one cas4, rcspectively, adjusted forase, race and smokinq. There wcre no
exposcd cases amonE women.

n popularion-bascd stud] included manicd men newty diagnoscd wilh pancrearic
cancer r rne S.ar1e 0JSA) area aod popu tarion,based conrrots frequency,marched on age
Carrolv & Davis, 1990) A lelephone inrerview \airh fie wivcs was conducted bctwee;2
and 4 5/yean aler diagnosis. Comptele informalioo was available for l{8 cases and 188
conlrols Tlc odds .alio for chewing lobacco was 0.8 (overa prcvalence. 6 9%) wirh a
(onfiden,c i,reftdl rhdr rn,luded I 0 lsmokrng\vasnor c.n ot.ed forl

Muscai ?1al (1997) conducred a hospirat-based study in New york, pennsytvania,
Michigan and Illinois, USA Ofthe 949 caes a8ed 20 8r years ascenained b€rween l9E5
and I99l and the 1526 eligible conrrots,484 ca5e! and 949 co.trots were inleryiewed in
the hospital. Ihe conlroh did nol havc tobaccerctaled diseas.s. and were individualv
rJr(hed ro (a,e, on ho(tiul. sex. aBe. racc and )€d ur diagnrvr t1re maior rea,on, tor
non rnreruieq\ *c,e lhJr rnc prlrenr wa loo i or undbtc ro comnrunrcol. n.tur.r.,o
.cvcrsnrokers and lorg,rem quiners e20 ycars),1heodds rurto forrobacco chewers who
\verc not currenr cigarene smokers was;.6 (95% CI, LG-12 8)

ln a large population-based cxe- conlml study ofjncidenr cascs ofcarcinoma ofrhe
erocrin€ pancreas in rhe Adanb area, Delroji ed New lersey, USA. tifetong nonsmokcrs
otcigeellcswere examined (Alguacit& Silvemm,2004) Fony,one pcr cenr oflh€ cases
died before interview, bul response rates for the surviving cscs ad conrrots werc 75% or
bene. Controls enmled by random-digir dia ins (for cases < 64 yea^) and IICI-A (ror
cales 2 65 yeffi) were f.cquency-marched lo the cdcs on are. race, sex and srudv sile.
le,\ons s(rr run JdercJ ru be snufl L\ers 

'frhcy 
ever u,eO snun, r\crc"s Lobar co chcwen

were defined as fiose who used one pouch orptug perweek for ar teasl6 mon$s. Retarive
to non-uscrs ol bbacco, rhe odds ral;o ibr cver havinB used smoketess robacco was 1.4
(95% CI, 05 i.6) and lhar for having used smokelcss robacco onty was I_t (9S%CI,
0.,1-l 1), adjustcd for mcc, sex. geographic sne, cigar srnokisg aod age. In a sklislicat
model qi$ cig snrokin8, chewing robacco and snuff and pancrearic cancer as fie
ourconre.thcoddsrarioswcre1.7(95%Ct,06 4.5)fo.chewinsrobaccoand LI (9j%CI,
01 1.5) for Lrstrrg snuBl Dosercsponsc retationships !ver. rvatuared and adjusled for age,
scx, ruce. cigdr smoting and geosraphical rcgion Users ot 2 5 oz or tess of smokcliss
lobacco per wcek had an odds rarjo of0.j (95% Ct, 0.04 2 5) wherea! users ofmore than
2.5 oz I d an odds rario ol 3 519j% CI. I I I0.6;p for rrcnd. 0 0t). t-or 20 years or less
ofsmokclerstobaccousc,lheoddsmriowasll(95%CI,0l 0)andrhalformorcrh.n

loj
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)0yeai\wast.5{9ioloCI.0.H.0:pEEnd.042) 
Iobacco chewers used more ounces ofrobacco p€r week fia, users of snutrt7 2 vosus j.l oz1.

(h)

_.-, 
lntheNoruegranCohonsludy(Hcuche/z/.ts8l:Boffenaeral,200i).rheretarive

nsl ,or pancrearic cancer for rver urc orsd.j.r .2.5r: sim,rarresurLs wen;;;;;;;;::"n" .*cco $as r.7 (4s cases; q5% cl.
lmokints sratus. *" *r"'',. n'ui *",J"i.irrner 

and curmr u5er Afiet nmrificarion 
^"

",.r." -a o.s (,1,.* "^";.";;,;;;.;;'i":Tj-:o/o 
cr. r.r 

.r r) amonE cunen,

- currenr smoke,s we,c aarr.i r"r r..,,i",' " *on8 never smokeB' Ihe resul,\ in -
never \moke* \ae,c ko Go ,o e;,. ,.-;n, r'Iol'13 

IThe wortine crcup nored $ar
r", r,"g._*..p."k" "s,;:;;il;! ifl ,!::.:iil;ilo.,li;'1. 

***" "* "o*,
t 2.2.5 Conce.s at ohe, sites

I1le chdacrerisocs ofcohon studres are D
summa,zed in rabre 76 .^;;;;;i il;H:l;,.,:,1::l?il.#." ,.- " ".

(a) Cancet of thc stonach

(i) Cohon studies

^ ln lhe Luhemn Brotherlood cohorl whi
roiro*cd rorvirarsla,Js rorr;;;';ff":";'1 T:l.ased 

rl vears and above were

usedrobdcco.rhe,erarivernr,r"i",iii*lliL:,,""r,.Rrrarveromenwhohadnever
o-nr s.:r. s,"",in"uiro,'uy ;;i ilI;IJ1I::'"eB w". 2I (rE dea,hs: e5% cr.
tcsa/o.r.0.6-4 5). Anons il;;;;il,"*"^''8 

rcduced rhis rclarive risk h I 6
, s {rhrce dear}s;9j90 ct- 1.0_11 1r 

d .mokeitss lobacco.lhe relauverisk was

Among men rn drc CpS- cohon. and ret
robacco. rhe rejarive nsk fo,.,".,., .-... J:: 

,:._nav,n8 nNer us€d any rlpe or
onlv was l 6 rE.t.arh.. olo^., 

^ 
, ; .; ',:: -'on8 (uFenr usel' ofsmokelesr robacco

"i :'".;;;:;':;;;iJ;, :"' :,'; ;',,:n'ilj" ^ "sc'dce. cducnrion. ra," i,v h \hru
Jur.e'. usc orvrl,m,n c. nrr,,u,,,,,," 

",0 
*,.1lln 

rmd\' vesc6ble( c'r" i'r'is J
.,ry;ll:l:11,:li -:l l;i;:;;lili?l;1fi:'lffl ;;;;,',".,"".'"0"...,,, tr'c conon study Irom Notuat. lhe retdl!p r^t ror sromach canccr and for ewr uf
9l_.nuliwar I j 174 caje\: a\qo Cl. 0 8 I )) Lompd(d $rrh neler u\eA. R(suttr we,csrmrrd tor cunent and lomrcr urcn a]toflelra ./ d/ lot \,

lit) Cose connot ,tudies

.-^ 
Tlc 16. conrrcl \rudy b) Wr jdm, and Itom I ,,r, /r oc*ribcd ,n se ,on 2.,, I al'oreponcd on rromach cdncer \monc mc.. the re r,,. r,,^,,".. 

"-;;;.r;;0";:moderare or heary usc ofch(wrnE robrrco or snu*"p*,*av, 
"ai"i,.J 

i* 
"c;' 

;:; ;;;":" '"rc r 0 (6 cases) and r.7 {6 caser,
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l ihto 76. Rc\ tt\ ot(ot!rrr sln(lirs on ns! ofsmokclcss tobacco and cnnccr al other si(cs
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Table 76 (conld)

(95%Cl)
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Two cas€-control studies on $omach canc€r were conducled in selcded counlies in

centr,l and nonhem Swcden with differenl rares ofstomach cancer incidcnce olansson
et ol , 1994.ye et al.,1999) (Tablc 7?). Eligible cases werc all paticnls wnh newly dia-

gnosed and hislologically confirmcd stomach cancers beiwccn 1989 and 1992 or 1995,

and werc ascenain.d via pcrsonal conlacts at all departrn.nb ofsurgcry and palholosi,

sulplemenrcd by record linkaees lo thc regional and national canccr regislries. ln the.aiy
srudy (Hansson e/ 01, 1994), thc odds ralio for snutrdipping adjusled for age, sex, socio-

economic shtus and vcgegblc inta.kc was 0.7 (95% CI,0.5-l.l). ln th€ lar.r study (Ye-e,

a/ , I 999). rhe sromach canccE wc.c clrssifi€d as cancer of rhe cardia or of th. dislal
stomach.Atbul rwo controh p.r casc w€rc sclecled fiom th. mntinuously updat.d popu'

lat,on regislry wilh sratification for age and sex. Face-lo-face inlerviews werc pcrfomcd
by spccrally lrained p€rsorfel. n. panicipalion rares were 62% ard 76% for cls6 9d
conuols. r€spcclively: hc majoriiy of the non-panrcrpanls among rhc cascs had d,ed

before lhc int.rvicw For cardia canc€r, thc relalive risk for cuncnt snu II use sa5 0.5 (95%

CI,0.2 I l)and that for formcr users was 0.t (95%Cl,0i 1.9). l-ot distal slomach

cancer the r€lative risks for cunent use w€re 0.t (95%Cl,0.5-1.3) for lh€ inteslinaltyp€
and 0.6 (95% CI,0.i-1.2) tor the diffI6e type. Aficr restriction to never smoke6 and afier
combining allsn€s, rhc relativc risk for cvcrusing snutrwas 0.5 (95% CI,0.2-1.2).lT}le
limitation is small numbers in lhe subgroups, which prEcludes e.g. site-specific analysis

in ncve"smokeG with various catcgori€s ofsnuffuse.l

tb) Ctni, oJ thr colon ond re.tun

Risk for colorectal cancer was examined in r.lationship lo smok€lcss lobacco ns€

u,ho had never used lobacco, smokclcss lobacco users who had ncvcr smoked ciSarettes,

pipcs or cigars had a relalive risk of I.2 (i9 d€arhs: 95% CI,0 9-1.7) for cancer of$€
colon and 1.9 (17 deaths; 95% CI, 1.2-3.1) for cancer ofihe rectum.

(c) Cancer of the eatra-hepotic bile drct

A population-based case--control study in Los Angeles Counry, USA, included 64

cascs of cancer of €r'lra-hcpalic bile duct, 4 I caqes of canccr of ampulla of Vatcr. and 255

conrrols (Chow et al, 1994). ln-p€lson queslionnaire intcrviews were conduclcd with lhe

cases or th* next-of-kin. Rcsulls obtained for lhc cnfte goup of c,Ilcs (p€Eonal and

suroSare inlcrviews) and tor tlc subgroup wilh pcrsonal intrviewsonly wcrc consisrcn!

An odds ratio of I8 (95% Cl, 1.4-227.7) for chewing robacco ua obscwed for cancers

c,lampullaof\hrer IAllces ofcancerol$e ampulla ofVareruho chc\red tobacco also

smoked.l

(d\ Canet olthe diqsttue systen (conbined)

Ille cae{onrol srudy by Slerling e, a/ (1992), described in Sccrion 2.2.1, als
reponcd resulls for carcers oflhe diSesrive organs (lCD9 lJo )59) tjsing a reference

lrl-
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eteBory,of less fian t00 lifelimc uscs of smokeless robacco, the rctative risks for100-9999 and I0 000 or more tifelimc h
{e5eocr.0.l.-l t,.;"p..;;;' 07 {eso/o c|.0.04 0.5) and 0.6r

Uastrorntcstinat cancrr d.a s flCD-g 150_t59) werc cxamh.d in |lhc NITANES Ifollow-up study. R.tativc to noD.usersof robac.o, rlc hr_r.d.,,." f.. ^;;;;;k;ltobacco onty for men and women wer. O 9re

^"p.."*,y. Jr,;;;; ;, "8";::H;; ff j :l;":,.lif :ij*ji1j;.,,;k,j ll;rnbk. (Accorn e/ o/. l00Z).
ln $c Cp.s.r cohorr men who rcJ,oned-rurenr usc ofsmokct.ss robacco and nev.rused olh.r tobacco producs had srarisncarrv

use- (, 5 r dea,hs: ;;;: i:.'il'.: i i'Ti':T':,l.:[ j,.#Ii[1 ifl :::,educar;onat revet. body majs inde\. crercise. atcohojr" b.;;:;lil;,:?fi"]
:,j-l'::"I,-f^i,":d *q*ftc rnlat. and apirin u5e. rD ,r'. cps-ll *r,"n. J,,ralJ *,r,nevcr us.rs, c ha/ird mrio for lncn who r.poned cu** ,* .r..*.i*r 

.,Ir"L 
i,,nfler uscd any ohcr robacco producrs was I b.,r,.,,"'. *, jur". 

",i t*il ;;"i ;A;iliiL.,_i1i:;ii,,:ill i0J,1,,,"*'.,
(e, Cancers olthe rcspiratory ract

(i) N^ol cNities
Brini,on ar at (t984) performed a carc .on,"*r *"i,;.' *a "i",,*'aii il.;;:l;;";1,?i'ry;:T:,i11::*: ;T::[*;ftom four hospikh in Nodh Ceojina and vrryin^ USA, 

","*; 
;;".,-,1#.,,l;jl Decembcr t980 Cases were accd tS v(s i*r,,.r'*.,a,;n,,gi"1;-*i;'';:;l;X;H#,.T"-:;iffi ",11H',..I

rwohosp,ur conrots wtre$re..6dand mar.hed ..d,.c"'e",il;l;;;ilffifi;
agc. s.y. ncc and orher faflors. Conrots urd a primr" a"e*r;, 

" "dr"t*..;li.lcrnceru or ourer diseascs of rhr uppcr acrodrgesuvc ,ra" "". *ara.a. f",.a"**Jconrots. hvo diftircnr conroh werc sctc(cd a io.pnzt onrrot dcnvcn rn,; ;;;-,ffi;as_above and a deceased conrot idenrified rhlough s"" 
"i"t "",i",iar';rr;,;;;;;193caes,232 hospihl conrrojs and 140 dcarh ceniricare conrrots *er. i.,irii*#lelephonf. rnrcrurcss \^1rh snrdy subjefls or rheir Dctr ot l,rn wcre succcsstuth @nducredfor.l 60 or drc cas6 rt2 s"/") and )dconrrol.. I 78 m"r 

". 
;;;; ;;;;i#;H;

ca'onomar. 24 adcno@rcrmmas or adcnord cy$c c cnoma. 16 orhcr (atcinomar edl4 ofis h'$ototicat rypcs Lnmarchutt su-arrfierj ddttr\ d to3,rll 
""*j;;;;;.,or marchcd ddra $cre pertormeit Srn(c rhc resutrs wcre sim,," 

", 
*". *" 11l#]idpproachts-lddra nor shotrrl. onry ru\ut6 rh, ,strored ,r. ;;J,;i#;;'r;J;

prerEnrcd. Sc\-adjusted odds mtios for bhrcco rl
rszct. o +r s; *a * ." ;;;": ;.;;;:i;;:l;1, :#J:IJ:ii:H::li,;:_Tiuse d squamous-celt rumouB w.( I {)

. A casc-{r,ntrot srud, In Ito,idJ J,rc,r(u rhc ar$c,drhn, *rrh uie ot ,mokelessrobacco amons e2 cdrc\ of (ancer or rh( nr\dt caur", *a ,,, -*.n ii,*,1-".rr.i

lrg
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Lyman, I 986) Tobacco use was d€rcrm incd from medical and canccr r€isrry records andwas avaiiable for 79%ofsubjeco. Th€ odds rario for srrk.t"r",.b"""";^i.j6;;i
0.4-25.9), ad.iusted for age, race, sex and robacco use. lfrrc fimira;ons oftrris stuly Jrcpresenkd in Scction 2.2.r l

(ii) Laryw
A case-{o0trot sludy in Ftorida asesscd lh. associarion wilh usc of smokelcsstobdlco_Mong 797 cas€s ofcarccr ofrhe tarynx and 6457 (onuoh {Sro.kwcU & t_v;;;ry6o, roDacco use was derermincd from mcdrcal .nd cancer rcgisuy rccods an; wa,avaihhlc for 79ol, of subjeca. Th;odds rario for sm"k"r..,"f;,**-i.;i;;";;

2 9 18.1),.adjuned for age, race, so( ard bbacco use IThc timitarions of,his;;di ;;presenlcd in s€clion 2.2.1.1
Tlle case{onrrolstudy by Lewin./o/ Itq98, see Section 2.2 IJ reponed resulLr sepa-raret, for can(cr oflhc tarynx. Retalive nsks tor curEnr and tormcr us. of sDUff werc I 0(950ln. CI, 05- t.9) al'd 0.8 (95% Ct, 0 4_t 7), resp€crivety 

"i..;;j;;;;;;;:smoking and alcohotic bcvcBgcs

liii) L4n8

Lung cancerd€ads were exalnined in drc NIiANES I foltow-upsludy (Accom pral,
2002). ln rh€ mulrivariate a,atysis aDd retadve b no*ur.." ofroUu"co,it" t 

"z"ra 
.uriofor wt)men who used onty smot€tcss robacco war 9.r (o<e" CI, I I- 75.a). adiuskd ;.;

rnd.x rario. re8,on of resrdcnce, arcohotrc b.r",rs";, ;"1;;;;]
physical o(crcise and fruir./vegerabte inlake. No dearhs fr", trrg;.;;;;;;;;;;
men who used smokcless robacco onty.

ln lhe CPS-I cohon, &c ha"d rrio for tung carccr for cuncnt moketcss robaccouse,sqhorcverusedolherrobaccoproducBwast.l 
0S aearns; o'"z. Cl. O.r t.Siair.,aolu(rmenr ror age, race. t et ofeducarrcn, body mars rndex. eiercisc, atcoholic beve-nge consumprion. far consumprion. frurr and vcgehbte rnrale ard 

"pl"" 
r;; fi;;;;./ al, 2005) ln rh. CpS- cohon, rhe harard ntio formen *to reponea currcnr u,eofsrnokeless lobacco bul never used any ofierlobacco p*ar"o 

"o.pir"a 
*i,t, *r". 

"""^w-ds 2 0 t I E d(arh': 9s% CI, t.2 j.2) adJusred for he *^.,*"UL, -a rut".,,a,,".
or emptoyment thc harard mttos wcr€ similar for rlose who chcwed brr ,*., ,s.a .,i,in
and for those who uscd snuffbur nevcr cheu,cd.

^--in 
rhe No^reSian cohon srudy, lhe retarive risk for t,rn8 canc$ was 0 8 (72 cases:

9570 Cl, 0 6 l. t) in a comparison of.ver users ofsm"ra*..rr*" u,i ""r"i*""lriadjustiog for atsc and smoking. Rcsuhs wcr€ simita.for 
",",...r""r, rr";"i.;;;;;robacco and whcn srratified by smokin8 shlus (Boffena er at, 200j)

Tle casc controt study by Wi iams and Horm (t97?) descibcd in Secrion 2.2 I alsorcponed on lun-q cancer. Among m€n, rhe rctative risk, f", 1r,g ."""", 
"r; tbr;;.-l;

or h€av) 6. ofche*.ing robacco or snun.werc 0 7 (x."*O _a o.t frO "^*i,,""p..tjvelv. adjusrcd for agc, race and snroling

lr1
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U)
In lhe US Vel€rans' cohon, fte rclative risk for sofi-lissue sarcornas associaled with

smokclcss lobacco !s. relative lo persons who ncver used tobacco pmducts was l-5
(95% CI,0 8 2.7). Nonc of th€ use6 ofsmokel€ss tobacco who ncver us€d otll€r roba.co
products dcveloped a sofi-tissuc sarcoma (Zahm ., 01, | 992).

A population-barcd r.gislry an Xansas. LISA, provided information on whitc men
aged 2l ycaB or older in 1976 t2 who had sofl-rilsue sarcoma, (anm e, ,1, l9E9).
Conrols *ere recruited though RDD and HCFA and weje frcquency-matched ro cases

on age (1 2 y.3ls)- ln addilion, d.cedcna iom Kans"s dunn8 rhe sde pcriod were
seled€d for d€.carcd cascs Conlrols with lymphomas, sa,comas or ill-defin€d
m.lignanci6, or who wcr€ homicidcs or suicides werc exclrded Telephonc inlcrviews
wer€ conducied wilh I 33 ca€s and 94 E controls l he odds flio for cvcr us€ of snokeless
Iobacco was I.t (95% CI, l.l-2.9). Odds ntios for smok€less robacco u!€ by analonic
s;te ofOc eii-tissuc s.rcoma were: uppcr gaslminkst inal, l.i (9J% CI,0.t l2.6);Iung,
pl€urd and lhomx,3.1 (95% Cl,0 9 10.5); head, nect ard facc, 2.4 (95% CI, 0 5 10.2);
and olheB, 1.4 (95% Cl, 0.7-2.5). Tlc odds r.rios by cell rype w€re: fibmmarous, l-8
(95% CI, 0 7-1.?); adipose, I I (95% CI,0.2 -4.2), myornarous, 2.1 (95% Cl,0.t -5.3),
ard orhc6, L9 (95% CI,0.9-1.9). Tlc relarive risk was hi8hesr for thosediagnosed ar age
E0 ycars or above (rclalive risk, i.2;95% CI, I.0 10 l).

lb

k)
I. a sndy by Spangler.i a/ (2001b) and Spangler (2002), Chercke tndian women

wer€ invBligaled over a 2-yed pcnod. ard prevalent brcast canccr cascs were idcnlified
lhrough medical hislorics &om lhc women lh€mselves, and orher fcmale surv.y
respondents form€d $c control group; the womcn were inreniewcd in $cir homcs. Th€
odds mlio for use ofsmokeless tobacco in the women diagnosed ar less than 55 years of
age wa5 l.i (one ca.€; 95% CI, 0.1-13.9) md $ar in wometr diagnosed ar more rhan J5
years wa, 1.2 (two cases; 95% CI, 0.1 9.5) {Thcrc arc major limirations to this srudy.
Thcre was no med;cal vcrific.lion of breast canccr and the timc rclarionship between use
ofsmokclcss lobacco and breas! cancer diagnosis was not reponcd l

(h) Cetuix uteti
'tle population-based case .omrol siudy of mndomly seledcd patienls from $e

Third Narjonal Canc€r Survcy (1969 7l) also reponcd rcsulG on cervical cancer
(Williams & Ilorm, 1977). Conlrols for the cervical cancer case group comprised parienrs

with olher canceE lhal were unrclared ro smokrng The relarivc risks conlrollcd for
smokinS, a8c d rac. $erc 4 7 (srr casesrp < 0 05) Ior modcratc and 3.6 (four cares:
non-significan, for hcary usc ofchewinS robrcco or snulT lTn!.working Grorp nored
rhal multiple comparisons were madc ofmany risk fackK and many canccr sitcs in rhis
srudy and. thercfore, $al some posilrvc lindings may have been duc ro chancc alone.l
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l0 Prosrore

. The 160l conlroh from a case{ontrot study ofcanccr werc us€d to form a hisroricatcohon in lo\ra. USA: rhey wcrc ascenainea ,, rgtO_Sg r;" RDD *d ij;l;;;:;;;lowa residency, werc a8ed40_85 y..rs and had nopnorcancer lwenNJour suhie.k u.h^
requ rred proyy rcspoDdrn r( wcr. cxcrudcd, wh ich Iefi r s n r n rrrc colon ,^ r,o ais*e..i 

"lfll:1 :,.*,.1i"," rhar was supptenenrcd by rerephone rnrc*icws rh..;.";;,oflowed ro, vrtar srarus, and firec pcrsons w€re tost to follow-r:p; tOi cases of orosrarecancer *ere ideniified rhrouBh rhe stal. canceJ regisry ,_";" ";;;r&;;;;cycludeddue lOdragnosis bcforc ficqucsnonnatre wa rrrumcd. Ih. author! rcDoned tharo J\\o.,znon wa secn ro, I. ..1 snufl and chcsns robacco,(purnam pr ai. 2b00,. lneWork inB Croup noted th.r dara w.rc not presented lo suppon ftis sratemcnt lthe Luthenn Bro$erhood cohod was cranined for dead,s from ,,oro,..-...(H\inB 
", 

a.'. t60) R.larive lo nev.r uec of !obl"-,,1," 
"t",;; ili;;;;;;,;;::l€ss.robacco only was 4.t (t0 deafis;95% Ct,2.t 9.?) adj,slcd for a;;.;;-;;;f

smoketess robacco compa,..d .,ifi never use 6rbbac"o i;"ria 
" 

,"r"ii*-,i"r. .izlirlz
9.j,1:i ":r:..,.1:l a D. adrusr.d for asc and crs ene smo*rns. orher rcrarrv€ nsts w.rer!(rrdearns e5%(-t,0.8_19,forformeruserso,smoketessloba.-,t.ttSa.u,trt
o,soo Cl. 0 5 j.9) i.or o(.ca\ron.rl useB and 2.4 (24 deafis; 95DD Ct. f ,..a C, f.. ,;;.use^. ddjhkd tor ase and c,sarcrre smoking. 

.rhe 
retarive nsk r", a.r,r, iJ.. .,""., 

-*
canccr lr(led on rhe dearfi cenrficale. but nor a, lhe unae,fying causc. *as Z.f fflicarfrs;95%.CI, I 0 5.2) for resutar uscrs ofsmokejess rob** ana z S f",gr,, a*,r,], si"/" ii.L0 6.5) forsmoketess robacco onty us.rs

. In the US Vereres cohon, $e rctalivc risk for proslale cacer of smokclcss tobaccoonly users compar.d wifi rhosc who ncvcr uscd any 1"b""- *- 1., (4S d.r,hi g;t;A
0 9-1.6) (Hsjng ., al, l99t).

lr-homc rnrerurews w€rc conductcd wi$ populatnn.based cltes of prosrrrc cancerand RDD and HCFA controts ,n rhc Arlanh mcuopot,t", ..r. ln O.ro;r _a ;n fO ru.r,,crsey counries, UsA olaycs ./ a/ , I 994). Conhrs ,r.." f..q;."ry-.",.h.d ;; ;;; ;;race lnterviews were comptetcd for 981 cases and I;lS *,""r.. ftAai"" o ,i*"" *i"hadnevcr used robacco, rhe odds rarios ror chewins ror""""; i.di;jt ;:';;;:;lbr fonner users and 0.5 (95% CI, 0.2_1.0) for currenr users. tor snuff, fie odds mrioswere 0.6 (95% CI, 0.1-1.4) for former and j.5 (e5% Cr, r.2_26.2) for;,rcnr us;;s.

(j) Penis

ln a rase {onrot study rn Chennai, I.dia, in which 505 cascs ofsquamous-c.lt carcL

:'_:ll 
or 

'h: rna 
w^ere rdcn,rrrd over a penod of i0 )..,,, (rr",,h i R,;;. i;;;;, ;;rclalrv. n5[ Ior snufl uscr: $,r, 4 2 (95c" CI. l.o t) afis adrutmml ,or \m;;r;;

'ooJCCo 
(newrng and phrmors lrr $ds n, cjcar sheger (nuR wal used ordjtl or naa ;

\>\
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(k) Utina,y bto.*lq

A population-based cas.--control study was conducr€d in ihr.€ provinces of Canada
(How€ er al, l9E0) Eligible cascs werc all palients who had rcccntty been diagnosed
with urinary bladder cancei cootrols wcr. marched individuajty for scx, age and neigh-
bourhood. Thc sludy includcd 4t0 mcn and I 52 worncn (cas.s), and thc sam. 

"umb€r 
of

controls. In a malchcd pair analysis, no a-asociarion berwe$ chcwing robacco and btadder
carcer was ob6lded; the csdhalcd r.lativc ;sk wa! 0 9, bascd on 6t discordant pair\
and rernaincd unchaos.d afiffcoolmlling for smokinl. -

Th.-study by HanSc e/ al (1985) includcd 2982 paricnB wirh urinary btadder canccr
who wcre idcntificd from records of I0 largc popularion-bas€d cancer rcBisti€s rhrough-
oul lhc USA (1977 7t) and who i{crc intcrvicwcd ro obbin informarion on robacco usc
and olher fadors. A rotal of57t2 populaliofl-based conmts were inctlded: conrrols aged
urder 5yy€a,s were choss by a RDD ard $ose aged 65 y€ars and otder ws€ sltc.red
Eom dlc HCFA. The analysis was r6tricrcd ro mcn. Amo.rg men \ trc never smoken
cigarcfl's, rhc r.lative nsk for bladder cancer was t.0 for chsin8 lobacco and 0 I for us.
ofsnuff, an.r controlling for agc, nc., r€sidcne and other nofdga,cnc bbacco pradic6.

In a population-based cise-conEol study, urin.ry bladds canc€r cas6 were jde rified
from lhe Ulah Canc€r Re8isl.y beiw€e, 1970 and tgEi in individuals atcd 2t 84 years
(Slatlery e, ol , I 98E) RDD and I ICFA controls were frequency-marched ro c"ses on a8e
and sex. Aftcr cxclusioD of women and non-uhite subjec6,332 cas6 and 686 conlrols
for whom infornation on lobacco w.s obtaincd rhrough an inrervicw at the panicipants'
homes werc analysed. Thc crude odds r.rios for urinary bladdcr canccr *erc t.03 for us€
ofsnu,Tand 0.96 for chewins tobacco. Whcn nerer smokers a.d smokeE yere exarnin€d
sepaj?lely, rhc odds ratios for snuff usc werc 2.'l (95y. CI. 0.5 15_6) amonS never
smokersand 0.8 (95%CI,0.4-1.4) amongsmokers. Conespondin8 e$imares for robacco
chewinS werc 2.t (95% CI,0.+20.21and 1.2(95yoCl,0.1 2.2\_

A population-based careronlrol study of urinary btadder carcer was mnducred in
rhe Albena and Onlario popularions of Canada (Bu.ch s/ al, t989) provinc€-widc
annually updalcd listings were Dsed b idcntify mDdomly scledcd connols who werc
matched to cases on age, sex and area ofrcsidence. ed.llpaflicapanB comptered aquas-
tionn.ire Rcspons. rares were 67% for cases and 5l% tor conrots Th€ odds mrio for
unnary bladdc' canccr *.as 0 6 (9J% CI, 0.1 I I ) for ever veBus nevcr l]sc of snuff, and
0 5 (95ol. CI.0.2-l l) for ever versus neverche*ang robacco, ad.iusred for tiferime ciga-
renc consumprion. Analyses fiat wcrc rcsrricrcd ro subjecE who hid never smoked ciga-
renes Eavc simjlar rcsults ldata not shownl.

(l) Kidne)

A hospihl-bas€d case{omrolstud} idcntiljd casesofrcnalcanccr a8eit 20 80ycars
is I8 hospir"ls in six US cir,es in 1977-83 (Goodman e, dl. r986) A roratof26T conrrcts
qere idcnlified by Rl)l) and uere indiv'dually,narched l:l on hospilal. scx, lace. age,
limc ofadmission and nonrobaccG and non-obesrN,r.tared disrus Thc matchcd oddr

lLz-
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ratio for chcwing tobacm among mcn was 4.O (95% CI, Lt-l4 2) compffed wirh never
users- Th€ final logislic model included Quct.let indcr, consumption of dccaff€inared
coffec. pack-years ofcigar€ne smoking and chcwing bbacco (cver, nevc. and an imer
action lcrm ofpack ycars x chlwing lobacco) Bas.d on lhis modcl, th€ odds mrio for
chcwing robaco among n4e. usc^ ofcigarencs was 0.9 (95%Ct,O.Z 5_t).

In a cas.-{onrrol sludy in 29 hospirah in Oktaho,na. USA (Asats, al, t988), jt5
cascs and 313 connols w€r€ itrdividualty marched on agc, s€x, mcc, hospiral and tim€ of
intcrview. Conlrok wirh kidncy dis.ase or psychiatric diaSnoscs wcre cxctuded and inI€r-
vicws werc conducted dunrg hospirati2rrion. Among lncn, snuffusc was associared wirh
a risk for rcnal{ell ca rcifoma lo yicld ar odds ratioofj.6'(95%Cl, t.2-tj.3). lsmoking
\Yas nol conlrollcd for.l

A case {ontrol study (Mcl-au9hlin et at., t995) lhal uscd cascs from scvemt counEies
qa! canicd our rn Furop€, AusEalia and the USA. The main source of cases was popu-
Iation-based cancer regis*res. excepr in Cemany, wherc/cases wcrc rdenrificd dvoush
hospilal nctworks. Conrols w€re s€lecred from various sourccs. and jntervies uete
compl€ted for I 7i 2 cases and 2i09 conrrols The odds r.rio for use of smoketess bbacco
only versus no use oftobacco 1xas l.i (95% CI,0.6-t.t), adjusted fo. ag€, sex, cerlre and
body mals index.

In a casc"€onrol study in $€ USA, casqs were as.enaincd from s€tccrcd hospitats in
thc stal6 of Ncw Yo*, Pen,dylvania, I llinois and Michigan durins I 977-9j (Muscar ., al.
1995). Conrrols who had condidons that wcre un etatcd to robacco us. wEc selccted tiom
thc samc hospihls and were tequency-marched on age, s€x, ra.c, hospibt ard year of
diagnosis. Qoesdonnailes \rere adminisrscd by inrcrview€B in rhe hospitats.A rorat of788
cas.s aDd 779 mnrols were included in the anatlses. Rclalivc lo men s+,o had never
chewed iobacco, rhe odd! r"116 for €ver us. ofsmokctcrs tobaco rcgutarty for at leasr I yca,
was 3.2 (95% Cl, I I t.7). A dose {esponsc relarionship *as ob.€rved and yietdcd an odds
ratio of 2.5 (95% Cl, I H.l) for chewinS t0 lim6 or fewer pcr week and 6.0 (95% Cl,
1.9-18.7) for chewinS I I or morc dlnes p€r week. [smokirg was not controled for]

(nt B,oin

ln a population-based case {onlrol sludy in lowa, USA, dara from 375 brain caicer
cas€s and 2434 conrrols from drivers licence rccords and HCFA wer€ anatysed (Zh€ns
erat,2001)- Cascs w€re 40 E5 years ofage and controls w€re seleclcd al a rado lo cases
of 6.5:1. lnformation on robacco use was oblaincd $rough a maitcd qu.srionDaire. Nen
of kin wcr. used as respondcnB wh.n the caecs werc dcc.asrd. Response rales were
above 80%o ror borh c6es and conr'ols The au$ors rcponed that ..use of I...1 snufor
chcwin8 tobacco was also',or associaled wirh a significantly increased nsk of brain
cancer for eirhcr men or women". lDaln ro suppon $is sralem.nr wcre nol presented.]

( ) ,\on-Hodglin lynphona

lowa and non-m€rropolitatr area! in lnnnesora, USA, wcre he sites of two populalion-
bai€d studics of non-llodgim lymphoma in men (Im\rn e, dl. 1992a: Schroedcr sr ol.

(L5
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2002). Whn€ malc cas6 agld i0 years ard older wcrc id€r fied in I 980 82. Living c.ases
wse marched ro RDD rnd HCfA coorrots; srak virat *atus listr pmvidcd ,onEols fo,
deceased cnscs. ConEols wcre frequerEy-malchcd ro cas.s on age, srat€ of r6id.flc. and
vilal slatus. In-pcrson inldi€ws were condudcd for 622 car€s md t24j conbots or their
n€n ofkin. PcEons $crc co $dcred io be smokclcs! lobacco uscrs ifrhcy had uscd it daity
for ar lea( 3 monrhs. In an analysis by lymphorna subrypB usin8 cas€s and tiviDg conrots
only, odd5 mlios adjusLd for age and s6te for us€rs of smok.l6! robaco only conpared
wilh,ev6 usrrs ofrotocco wcrc: aX tymphdrar. t.3 (95% CI,0,7 2.5); folicular, 1.7
(95%CI. 0 7-4.3). difrlsc, 0 8 (er% ct, 0.]-2.3), snal tymptmcgc, I 7 f95% Ct,
0.!5.1): higlFgEdc, I 3 (95% CI. 0 I - I 0.8). and unclas$ficd. I 5 (e5./. Ct, 0. L7 4) For
muhiple myelomq dE odds rario yds 1.9 (95% Cl,0.tu.6), adjEsr€d for agc. In a tunh€r
aalysis of lyrnphom! subtypG by ( I a: I 8) posniviry (Schroeder e, aI, Zn2), no consisEnl
panem emcrgd. t I

(o\ Leutaenia

Brown e, al (1992b) conducred a case -conuot srudy of robacco use and risk for
Ieukacmia. Pcrsonal inr.ryi.ws werc mnducrcd with subjeds or with ctose rcladvcs for
those who wcrc dc&as€d or (oo ill. Odds mtios adjusred for age, $arc ard us. of atcoholic
b€v.mgcs for usc6 ofsmokclcss robac.o only comparcd eirh non-us.rs ofrobacco wcrc:
all lcukemias. 1.8 (95% CI,0.9-i.l); aculc non-lymphoclric, 0.9 (95% Ct,0.2-j.t)'
chronac my.logeDous, 2.1 (95./o Cl,0.4-10_7): chronic tlmphoc,lic, t.9 (95% CI,
0.t--4.1): myelodysplasia, 2.7 (95% Cl, 0.t 9.4); ofier, j 0 (95% CI, 0.9 9.2)

23 Nrsal us€

2-3-l Cancer ofthe o,al covity

Three case control rrudiB Eom Kerala, India lsarkara,eayanan et at , tgtga,b,
1990a) invesliBatcd th. associarion between nalal snuffuse and canc€r of oral subsires
among men (Tablc 78)

The fir$ pan of th€ study (Sankmarayanan er al , t989b) focEed on canccr of rhe
anierior tuGthirds of tonguc and noor of thc mou$ and comprised t58 c6c5 and I t4
conrok who were selcclcd from a pool of 546 hospirat conrots Bilh non-matignant
conditions ar sir.s othcr than $e head and n€ck and were malchcd for agc and retigion
For carcer of fie tongue ard floor of rhc mouth, lhe a8e-adjusled odds mrio was 1.0
(95% Cl,0 F9.6) lbrrcsular snutruse6 daI(95%Cl, 1.2 I4.7) for occasionat snufl
urers.Theoddsraliofor<l00unityeal!wrsl0.0(95%CI, 1.2 E6 I)and lhar for > I00
unil ye wG t.l (95Y, Cl.0.2 4 2)

The se.ond pafl of rhe nudt on cancer of dc gingiva (Sankamdayanan ./ o/,
1989a). compnscd 109 cases, and rhe rh;d pan on canccr ot buccat and labilt mucosa
comprised 250 carcs (S karanamtanan et al ,I990a). AU 546 conEols from rhe sarnc
p@l as lhal in rh. first study wcrc used for bolh $e s.cond and third srudics for Singival

\),1
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cancer, d'e age-adju{€d odds rario for daily sDuffuse was 3.9 (95yo Ct, L2 I 2.7) and that
for occasionat use war i.8 (95ol. Cl, t. t-t3.5). Thc odds rdlio for r.Bular snur us. was
3 O (95n/' A, 0.7-12.7) afic, adjusrmcnl for daity frequency of lrse of b€tet quid, Drlt
smotinB and al@holic b€vengc usc. For cancer ofthc buccat and tabiat mu.n6a, rhc age_
adjust.d odds ratio was 4.0 (95olo CI, I.5-t0.3) for r€guta, snuffusers and 2.1 (95% CI.
0.t-7.0) for o€casional sDurI users. Ahcr adJusling for daity flquency of use of b€lel
quid, ,idr smokine ard alcoholic beveragc us€,lheodds rario was 2.9 (95% CI,0.98 {-8).
TIle odds mtio for users of< I00 unir years was 15 7 (95% Ct, 2.0-125.3) and thar for

. use,s of> I00 unil yean was.2.0 (95%Cl,0.6-6.6)

2-:.2 Conce. oJthe @sophaa6

The s€ries of casc-{onrrol studics from Kerat4 India, atso repon.d on 267 mate
/ patienB *ith canc€r of fic orsophagus and the sam€ 546 conlrots (Sankannamyanan i

et al . l99l). Th. aE -adjl.lstcd odds mtio for daity snutT us€ wa. 2.4 (95./" Ct, 0.3,7.0)
and rhat for occ.arional u5! was i 6 (95% CI, L2 I0.7) (Tabt€ ?9). [T]c Wo*ins Group
nored rhar effecr eslimatcs w.re nor adjusled for smoking or beret quid chewing.l

2.3.3 Coacer oJthe ?armsal sinus

Shapiro el al ( 1 955) studied 37 Banru cas6 ofcanc€r oflhe paEnasat sinus ftom ndia-
rion 6empy d.partnenr rccords fmm 1949 51 ofa group of hospitals in JoharmcsbuB,
South Africa. CaDer of$€ paranasal siltuss (22 men, five women) accoumed for a hish
pmponjon ofr€spirarory lracr cancer (?t% oflnEr,8l% ofwom€n) iD Banlu Africlns This
was in sharp coorast to Europcan cascs seen in rh€ TEnsvaal, wherc onty scvcn (5yd ofthc
respimtcy tract canccrs occurcd in rhc nalal sinlls€s. Mosr of thc c:ncc,] werc in $e
max;llary anEun (231/31 sNdicd) ard were d.scaibed r}?icatly at we {itrerenriared
'squanous epithelionara . T,l)c aurhors not.d that 80/o ofrhe 2t anral canccr cas6 reponed
'prolonged and healy' urc of snuft in contrrsr ro only 34% of Bafiu mm wilh ca,cer at
o$er sn6 According to Keen er al ( I 955), the producr snufcd by Bantus rypica y cd-
tained powdered tobacco leaves and an ash fmm aloe plan$ or odE sp€cics, wirh rh€ o.ca-
sional additjon ofoil, lemon ju ice and hcrbq r),pi@t u.e was .one k$poonful' p$ day The
au$o6 slaled that 'ficrc was no obvious correlarion bctween carcer of fic muillary
antrum and.€iearene, pip€ or hsd [marijuana] smokin8. I[}le wo*ins Group nokd rhar
dre sourcc and nature of$e control goup was nor described.l

2.i.4 Concet oI the laryu

T}le series of cac{onrrol srudies fmm Xemll Ind,a, atso reponcd on t9t mate
palicnts sith biopsy-provcd canccr of rhe ldrynx and used rhe same 546 conrots
(Sankaranarayanan er al, 1990b). hc a8e-adjusled odds nlio for daity snuffusc was t.2
(95% Cl.0l {.9) and $ar fo. o.casionaluse was 2.8 {95% Ct,0.18_7) (Tahtc 79) [ne
Working Gmup noled rhar erccr esrimarcs r1ere nol adjusrL'd for smoking l

l>4
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2.3.5 Cance. of the lung

A caHont ol siudy w.s conducled by Hsairi p, a/. ( 1993) on ll0 (10? men, lhree

women) bronchialcancer paricntt and I l0 controls individually matched for age, lcx and

numbcr of cigarcncs (1 5) smoked p.r day (Table 79). Cases wcrc rccruit d from

Deccmbcr 1988 to May 1989 iu fi. Ariana llospnal $at crvered Tunis Ciiv and lhc

suburban area; conlrols wcre chosen among residcns ofthe sme area. T$.nty cases

(18.270) and ei8hr conlrols (7.i%) had ever inhaled snutr, which yicldcd a crud. odds

ratio of2.t (95% CI, I 2 6.8). Tle Cochrarc Manrcl-llaenzel method was used lo adjusl

rhe associalion for age, sex, cigarene usa(0, I 10, ll 20, > 20 per day), and wakr pip.
d cannabis use The adjustcd odds rdtio obraincd ws 22 195% CI, 0.9 5 6). Th.

authoE indical€d thal no quanlilative analys.s w.rc aPPmpnated as fic amounls llscd

werc rclarively ueak' 0}l€ papcr wa! Millen in Erench artd lhe exPrcssion 'labac a

priser'wlsused forsmokeless tobacco Tlc Work ang Group deduc.d thatthis r€prcs€nled

n6alusc ofsnufraccording ro thc popular mean ing of dr is cxpr€ssion. Nine inlerviewcrs

were involv.d itr rhe dala coll.ction ']}le .ontrol rccrunmcnl was nol rePoned in detail.l

3, Studies ofCancer in Experimertal Animrls

The Working Group rha( cvalualcd smok€less lobacco previously noted th3r $c majo-

nry of the carly stud ies €valual.d d $d rime ( IARC, t 985) had vanous dcficiencics, such

as lack ofqu liBtive and qualilalivc information on lhc nature oflobacco exhcts and

the deg@ ofexlraction, insuflicieni lenglh of r.eamcnl, small group si?ts and, in some

cascs, lack ofappmpriare conlmls. Since fiar rimc, ncw studi$ have bc.n pblished and

are included in this section. The cumularive published €vidence for carcinq.oicity of
smokclcss tobacco in .rperimetrral animals 6 summarized below ard ha5 also b€en

reviewed recenlly 0 lotrmann & Djordjcvic, I 997; Gra-sso & Mann, I 998).

2ll

3.1 Tobrcco

i.l.l Oral adninisttation

(a)

Croups lnumbcrs unspecafiedl ofmalc Swirs mice, 6 8 w€eks ofagc, w.te adminis-

rcred a lobacco enract {elhuol exkacr from 50 E lobacco dilulcd in I0 mL distilled

warcr) from a commc.cially availablelndian chewtn8 robacco al a dilution of l:25 or l:50

lactual dose unspccifiedl by oral intubarion for I 5 20 months. A funhel lroup of m ice

*as fed a did ftat conraincd an ertracl of l0I tobacco per 5 kB drcl for uP lo 25 months

A group of 20 mice rec.ived distilled water only by intub aon and scrvcd as conlrols

Adminrsrralion ofrhc l:25 drlulion qas lenninarcd al lE *eeks bccausc ofhigh monalary.

Tumour incidences ar I 5 l0 rnonlhs wer. 0r.1, 8/ I 5 and 4/ I 0 itr the conlrol, I :50 dalulion

l>8
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,,:- Tobacco Control in India

flooklis

flootlis are clay pip€s mmmonly used in ,esrem
Irdia. Once thc pipe is lit, ir is smoked iDrer-
mihenrly. On an aver.Aei 15 g ot tobacco is
sDoked daily. flooili sirjoking was pracrised by
1r% ofthe 5227 men studied in trc Bhanasar
districr of cujarar.3

Chillum

Ch lun smokint is atr errclosivety malc pmcricc;
it is limired lo rhc noahem starcs of India,
predomiDanily in rural area!. The cni[urn is a
straiAht, conical pipe rDade of clay, ro-r4 cm
lon8, held veriic.lly. In a survey of 35,ooo
individuals in Ue Mainpuri disrrict of Uxar
PEdesh, 28% ofthe vilagers were found lo be
cnilium smokers. c,riflum snokins requiB a

deep pulmonary effort. Often, on! ch lum is
shar€d by a gmup. They are made localty, arc
inexpensive and easily available. CIiltum
probably predates the introdoction of tobacco
to India and was us€d for smokiry opium and

Hookah

The 
^ookan 

is an lndian warer pipe in which
the tobacco smoke passe! ihrouth waier before
inhalation.

In a random sample of 48s9 mcn and S48r
woneD ,rom thc Darbhanga dislrict of Bihar,
2%.nd 28\, rcsp.crively. reponed smokins thc
hookoh'1ha rcdson Siven for thrs fematc
predominance is that it irinconvenirnt for men
to cim a iootol, Bbercas nomon rmarn ar
home most of lhe tilne. There has been a

considerable lall in the reponed consumplion
uf iooto,l tobacco. IlootaJi smokinB lhUs
appears to bc on lhe decline in lndia.'

Non-tobacco smoking products

Non-tobacco smokinr products arc also
available.  n herbal cigar€te (brand namc
Nirdosfi) hlts been ayailable for a lons rine.
R(rntlv a hffb l berdi (brand n nr. t'ordoon)

has becn launched. Ostens;bly, lhesc producrs
are markeled as aids to smoking cessarion. No
scientific evaluarions have ben orried oul and
litde is knoM abour their efhcacy.

Ttle te.m 'smokcless robaco'is used to dcscribe
tobacco that is consumed wirhout heatinS or
bu.ninS at t}le time of use. Smoketess lobacco
can be used orally/or naslly. lbr nasal use, a
small quantity ofvery finetobaccopowder mixed
with aromari. subsrances catted dD snuft is
inhaled. This form of srnoketess lobacco use,
althourh still practiscd, is nol very common in
lndia- No scieDlific reporr is alailable in the
literarure and therefore nasal irhalation ofsnuff
will noi be turrher dealt with in this chapter.

'Ihc oral use ot smokeless tobacco is widety
prcvaleni in lndia; the differenr merhods of
consumption include chewing, suckinx and
applyins robac$ prepararions ro the teerh anit
gums. Smo}€less iobacco producrs are ofteD
made al home but are also manufactured.
RNntly, a vanety of smokeless tobacco prcducts
have been prod uced indusr aly on a larre scale,
commercialy markeled and are avaitabte in smali
plastic and aluinirium foil packers.

Paar, (betel quid) with tobacco

/'ootr chewins, o. bclel quid chewin,l, is often
crroneously rcferred lo as betel nu( chewing,.
Poon consisrs of four maiD insredients-betet
laai tPiper betle), arcca nDl (Areco cale.fiu),
slal*J lrme lCa(o Jl and ciicchu (,1cocio
corechu)- Belel leaves contain volatile oils such
as tugenol and rerpcnes, Dirrares and small
(luanlitics of su8ar, slarch, ranDjn and scveral
other substances.' Condimenrs an(l sweereDinE
a8cnts may be addcd as per reSionat practiccs
aDd indi\idual prefcrcnces. Somc rime afrer ns
inrroduction, lobacco became arr imporranr
.onstiluent of poon, and currentl_r mosr habirual
t"oor chcweE in.ludo robacco.

l3)
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Tobacco Use in India: Practices. Pattejns and Pre\ratence $

Tobacco is the mosl imponant ing.cdient of
poon for rcgular users- ll is used in rhe raw
state (as in Xcrala) as well s afier pMsrns.
ProcessinB, addiiives and names differ from
pla.e to place. Tobac.o is roferrcd ro as

koddipvdi and ,rogesoppu in Karnarala.
kodapon iD Oris$ and west Benaal, and
pattiu,ala in Utrar Pradesb. Za.da and ki@m
are commercially manutactured vadcti.s ofien
us€d as ingedient! in poon.

Paan nasala

Poan masala is a comrnercial prcpararion
conlainiry arE a nut, slaked lime, catechu aDd

condiments, with or withoul powdered tobacco.

Poon masolo coDtains alm6r all the inSr€dienls
that go into lhe making of a poon, but are
dehydrared so that the final product is nol
per;shable.Ii com€s in ariEdivesachcls and tins,
which can be sroFd aDd caried conv('nientl)
Paon maiala is Ery popular in u.ban areas aDd

is fast becomiDr popular in rural art,s. Although
the actual prEwlence of lhis practice is nol
known, its popularity can be saug,ed by the
production figurei: according to commcrcial
€slimates, the Indian market for paon nosolo is

now wortb several hundEd nilliotr US dolla6-

Tobacco, areca nut and slaked lime

PrcParations

Combinations of tobac.o, areca nut and slaked
lime arc chewed in scveral re8ions of nonh
lndia, wheretheyarc knoM bydillcn nr rrm,-

lilainpuri tobacco

In $e Mai.pun dislricl of Unar Pradesh and
nearby areas. this preparation ;s v(r) IDpu)ar.
It contains mainly tobacco with slaksd limc,
finely cut ar€ca nut, camphor and clov.s. In a

study of35,ooo individuals in lrainpuri, 7% of
l}re villarers used lhis product."

Mawa

This preparalion contains lhin sharint. ,,i !r{{a

nul with $eaddilion of some tobacco and slaked

limc. lts u5e is becomint popular itr Gujaral,
csp€cially amonr the youth. Mou,a use is also

prevalent in orher redons of th€ country. The
prevalence of 'nau,o ch€wing has increas€d
lrcmendouslyin recent years. lts mapilude l
be ass€ssed 6om the facl that the ahavnagar
ciry adminisrEtion appe-aled to rhe people .ot
to littir lhe streets wil} lhe cellophane wrappers
of mom, as they clogaed the city drains!

Tobaaco and slaked lime (lrrain,

Use of a mixture ofsu n-dri€d tobacco and slaked

limc, InoM iD some areas as thoi"i, is
widcspreld in Mabarashtra and s€veral states

of north lndia. A r€gular k roini user may carry
a double-€Dded m€tal container, on€ side of
which is filled wiUt lobacco and the other with
slirhtly moistened slaked lime. A small quantiiy
oflobacco is taken in the paln and a liule slaked

lime is added. TIe insedients ar€ lhen mixed
viSorously with the ihumb and placcd in thc
moutb. ln MaharashlE and Gujaral, tioinr is
placed in the premolar r€don ofthe mandibular
gmve, wheres in Bihar aDd Unar Prad6h, il
is renerally held in Ihe lower labial rr@ve. I.
lhe Srn8hbhum district of Bihar, thls product is
oftcn kept on the doBum of the tontue. tn a

sludy of over roo,ooo villa8ers in PuDe,

Maharashtra, 28% used tobacco-slaked limei
thc praclice was morc common among men
(S2%) than women (ro%)- I. thc Singhbhum
and Darbhanga disrncts of Riha'.,27% and aa%
of the 48oo and 4856 men, respecrively, used
lhoini and of the s248 and s48r womcn, ro%
and 7%, respectively, used knaDi.3

Chewing tobacco

SmaU piec6 of raw or commercially available
ilnely cui tobacco are used for rhis purpose.
Chcwinr of tobac@ alone, howevcr, does noi
appcar to be lerv common in lndia. Among l}te
ro,ooo dental outpatients in Lucknot!, Uuar
I'radcsh, and s7,ooo industrial workers itr
Ahmcdabad, Cljaral, !.1% and 2.6% chewed
tobrcco aio.e, r€p.'ctivel!,.c'"
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: : Tobacco Control ,n India

Snus

Swedish snutrcllled snus is avaiiable in reabar,
like pouches. The pouch can be kepr in rhe
buccal or labial troove and sucked. Ii is
marketed in lndia by the Swedish March
Company under the brand name Clict.

-robacco producls ,or application

Several smokeless tobacco prepanrions such as

'nbhi, sudhak!, baiior and Gsmy sn{ff, are
intended primanly for cleaning the r€€tb. Such
use, however, sc'oD tecoDes an addiction. ln
India, tlere is a widespread misconceprion lhrt
tobaco is tood for t}le te€lh, Many clmpanies
take advanlate of this misconceprion by
packaginr and positioning thef products as
dental care products wirhoui exTlicirly srarins
so, The rerson is rLat by la,, oral car€ producls
oDnot contain tob.cco. TIe law is nol srricily
enforced and some oral @re producls rnay still

,,ishn

Misrrri is a mrsted, powdered preparation made
by bakint lobacco on a hor meral plare until ir
is uniforr y black. women, who use it ro clean
their teeth initialy, soon apply ,nLi'i several
times a day. This practice is conmor in
Mabarashlra. In a survcy of roo,ooo individoals
in a rural arca, 22% were mlslri osers; ihc
prevalence was 39% amonr i,omen and o.8%
among men.8 n is,hri use is also preval€nt in
Goa.

Cul

CLI is a pyrolysed robacco producr. li is
marketed under different brand nam6 in small
tirlc.ans and used as a dentifrice in the easterl
pan of India. In the clobal Youlh 'lbbacco

Survey (CYTS), gul use was repo(ed by 6% in
Bihar,3% each in Arunachal Pradesh aDd

r_aAaland, 2% cach iD Assam, UP and
Urraranchal.rs ln sinilar suNeys ot school

r{Bonnel in scvcral norrhcastem slat.s of tndrr
temdle sch@l neAonn.l r(poncd .rBnifrunrh
hrpi'cr s,, Lr( tlirr r.,J.r...1\.Jnr (rt..11, \\

o.r%), Meshalaya (2S% vs r.9%), Na8aland
(6.2% vs r.4%) and Sikkim (46.s% E 3.9%).,r,"

Baijar

ao,ar is dry snuff (also known as tapkeer)
applied comnonly by womcn in cujarar on rhe
te$ and gum. ln a survcy of 4a44 women in
Bhana8ar alistrict, r4X rcpoiel,si',g-b";o...

Lel danltnanjan
I

tal dantmanjan is a dentifrice; a redr6loured
rooth powder. TIadit;onally, ir conra;n€d tobacco
but after the passate ofa hw banning Ge use of
tobacco in deDtal car€ producrs, l}e lisrina of
lobacco as an intredient was stopped. A
laboratory test of five s"mples of rcd tooth
powder that did not declare tobacco as an
insrEdient found a tobcco conrcnr of 9-3-248 nra
per arm of tooth powder.'' The cyTS, which
focuses on school sludonts in rhe a8e Foup of
13-15 yeaff, found rhe prevatence of its use to
be a9% in Bihar,29% each in Up and
Unamnchal,25% in Onss.,9% in Mizoram, 5%
in Nasalad,4% each in Arunachal, Assam and
MesbataF,3% in'Iripura. and 2% each in Coa,
Maharashtra, Manipur and Sikkim."

Cudhaku

Gudnoku is a pasrc nradc of tobacco aDd
molaises. ll is availablL. commercialy and is
caried iD a meral container bur can bemade by
lh. users thcmseltLs. lr N commonly used in
Bihar, Onsa, U[ar Pradcsh and Uttaranchal.
Gudhoku is applied to rhe reerh and Bums,
predomiDanrly by women_ ln rhe GYTS, ihe
prevalene in thes( shres ranAed fiom 4% to
r6%.'c" In a survcy in rhe Sinshbhum dislflcr
of Bihar, r% of ,nen aDd 16% of women used

Creafiy snull

Commercial preparalio.s oi robacco paste arc
nrarketed ;n toolhp.str like rubes. l-hey are
.dvenised as possc<sillt anli,baflerial activily
and being Bood for rli. snms a.d t.!lh. .t-hese

p.oducis are thu5 used lrk. reSuhr roothpusrc,

_i'
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Tobacco Use in I.dia: Practi:es, latUrs ana faiafene $

occasional chewiD8 of areca nut (osually
prmsscd) alone h quite.ommon in lndia, but
habitual chewinB is .omparatively rare.
F,rclusive areca nut clewin8 was obgerved iD

2% of roo.ooo villaaeIs in Maharashira,' In
othe, rural a.eas of India also, ar€c! nur chewing
was reponed lo a limiled €nenl, In A.ssam, a

f€menred fom of ar€ca nut, hown as.omol or
buro tomol,'is chewed extersively, This is
preparcd by prerinA Ew arec: nuG toSetber
wi$ are€ leaves in an underSround pit with an
,nherlininp ofstraw tor four monihs. aurq romol
rs often infected with fungus. This product
conlains hish levels of arecolin€.

swn
Arcca nut is knoM 6 supori in s€veral pans of
nonh lndia. Some mmercid supon prEpara-
iions are made by cuuinB dried ar€ca nurs into
bitsand rcaslinStbem in far lowhich llavourin&
swccreninS a8ents and condirnent! are added.

Supori is markeled in aitBciive aluminium foil
prcks, in tins and in simple paper packets.
OffcrinB supon toBuesrs, esFcially afterrneak,
is a lrevilenl and well accepred social custom-

M..lh( (sweet) nouo consists of thin shavinSs
of areca nDt, Araled co<uut, dried ftuirs and
oth.r swccrenint atenrs. It is uscd commonly
in Cuja.at and sirnilar prepararions with
dithrenr nam.s m us.d widcly in od'erregions.

Paan withoul tobacco

o(casn)nalpootr cheweE senerally prefer poon
\ rrh,nrr rohacco. Chewin8foon sthout robacro,
Inown as lo,rbLlo in Sanskrit, is an ancieDr

tracticc in lDdia. Ar€{a nui is a. indisp€nsable
inrrrdient ofpoon.In addition, a wide range of
.h.wiDB t)roducis including a chewin8 sum thar
nrav nol conrain citlcr arcca nut or robacco but
conrrlns strons betel quid navours is available

but users smn become addiclc{. This practicr
sems popular with .hildren is Coa.!

Tobacco water (kno$T as tu!6u. in Mizlran
and ,'idabnu in Manipur) is manufacrured by
passiDg robacco smoke throutb wter. lts u*
was reported by a72 p€rsons (7.2%) among the
12,r8s adults surveyed in lhe Ai?rwl district of
Mizoram and 139 persons (6.5%) amona the
2137 adulls strweyed in the Cburchandpur
distficl of Manipur; use was similar amon8
males and fenales. Thc frcquency of tobacco
water use varied from r to 30 iirnes/day; in
Aiawl a Churchandpur districts, 36.7% and

92.r% reponed bcing frequenl tobaeo warer
u*E (more $an fivetim6 a day), respedively-"

Nicotinechewing gum

Nicotine chewinS gum coDtaining 2% nicotine
(brand namc aood-lr'o) has ben launched as a

belp for tobacco ccssation. For chewe6, ii is

available in gu.to flavour and for smoke6, iD

Areca nut preparalions

Somc areca nul preparalions a re chcwed witioul
rhe inclDsion of tob.cco, bDl lhis praclic. may

be preseni concurrenll) wilh the usc ol
srnokelAs ioba.coor tobrc.o smoling. AlIaloid.
present in areca nui arr known lo give risc lo
carc,norenic niirosamincs and ar.G nur has

recenlly been evalualld as a human carciDoScn

b) lhe world Ilealih oraanizalion (wHO).sTho
u* of are.a nut by itsclf appears to be mildly
addictivebut when uscd $.ith robacco, rhc eflcci
nuliiplies manifold. Chcwints .,1 areca Dut

products is very common in lndi.r; therefore, a

brier resume of rhcs( l1rod,,fls i. included hcrc

ln addirion to bcinE an ioB',dicnr of /'oan.

4/ _r3\
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KEY MESSAGES

. ln lndia, b€edi smokiry k rhe most popular form of tobac.o smokinr.

. Cirarene smokinr is lhe s€cond mosr poputar fom oftobacco smoking.

. Poon wirh robacco is r}le major clewins form ot tobacco.

. Dryiobac.o areca nur preparationssuciaspaan masata,sutkoand narra are also poputar
and hishly addictive-

. Tobacco denliffce is popular, esp€cialy in some areas, and children atso use ir_ /

3.1 TOBACCO USE PRACIICES
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Snt okcless Tobacco Fact Sheets

Introduclion

Smokeless tobacco pmducts have bcen in existence for thousands ofyears among populations in
South America and Southeasl Asia. Over time, these products have gained popularity in thc
lhroughout thc world, Smokeless tobacco is consumed without buming the product, and can be
used orally or nasally- Oral smokeless tobacco products arc placed in the mouth, chcek or lip and
sucked (dipped) or cbewed. Tobacco pastes or powders are used in a similar manncr and placed -
on the gums or teelh- Fine lobacco powdcr mixturcs arc usually inhaled and absorbcd in lhe
nasal passages.

'I-here is sullcient evldence that the use ofsmokeless tobacco causes cancer in humans, t

Smokeless tobacco contains carcinogens, which contribute lo canceB ofthe oial cavity and the
risk ofother head and ncck cancers. Smokeless tobacco use also causes a number of
noncancerous oral conditions and can lead to nicotine addiclion similar to that produced by
cigarene smoking.

This compendium offacl sheets on smokeless tobacco products includes information about the
brand and common names oflhe products, their geogmphic locatio[ of use, their conslituents
(ingredients), how the products arc used, who primarily uscs the products, and lhc proccsses for
manufacturin8 the products. This information has been organized by geographic rcgion ofrhe
world lhe Americas, Europe, Asi4 Africa and the Middle East.

These lacl shects were prepared by NCI and CDC spccifically for the panicipants ofthe ..3'd

Intemational Confcrence on Smokeless 'lbbacco, Advanci0g Scicnce & Protccting Public
Hcalth," Scptcmbcr 22-25, 2002, Stocklolm, Swcden. Thcy are works in progrcss and should be
considercd dralis. Any additional information on smokeless robacco products would be greatly
appreciatcd for lhe development offuture edilions.

Plcasc forward addilional informalron lo.

- Michelle Rol.nd, PhD
Officc on Smoking and Heahh
Cenlcrs for Discasc Control and Prevention

^ 4'770Buford llighlvay, N.E.
Mailstop K-50
Adanta, GA 30141-i717

- Tel: (770) 4llt .- 5582
mroland@cdc.eov

^ Co-Chairs, Program Comminee. 3'd lnlemational Conferencc on Smokeless Tobacco:

Sam;ra Asma. l)DS, MI'H Cathy Backinger, PhD, MI'll
- Director lbr Global 'l obacco Control l)ro8mms lleallh Scientist

OIfice on Smokin-e and Hcalth Tobacco Control Research Bmnch
Cenle6 for l)iscase Conirol and l)rcvcnlion Nalional Cancer Instilule



Acknowledgemenls

'fhe following people significantly contributed to lhe development ofthe smokeless lobacco fact
sheets:

Samira Asma, DDS, MPH
OIfice on Smoking and Health, Centers for Diseas€ Control and Prevention, Atlanta, GA, USA

- Calhy Backingcr, PhD, MPH
Tobacco Control Res€arch Bmnch, National Cancer lnstitutc, Bethesda, MD, USA

/ 
Bill Bla[, MPH, CHES / 

t
Tobacco Control Research Branch, National Cancer Inslitute, Bethesda, MD, USA

Maria Rosaria Galanti, PhD
Karolinska lnstitutct, Stocklolm, Sweden

RachelCrana, BSHS
MasiM&x Resourccs, Inc., Rockville, MD, USA

Ricardo Granero, MD, MHSC
Research Center Ascardio, Barquisimeto, Venezuela

Prakash Cupta, DSc, FACE
Tara lnstitute ofFundamental R€search, India

Ali Idris, BDS, MSc, PhD
Toombak and Smoking Research Ccntcr, Khanoum, Sudan

Brian Judd
Office on Smoking and Health, Cenlcrs for Diseasc Conlrol and Prevention, Atlanta, GA, USA

Michelle Roland, PhD
Oflicc on Smoking and Heallh, Ccnlcrs for Disease Control and Prevenlion, Atlanla, GA, USA

Susan Giarmlano Russell, EdD, MSPH. CHES
Oflice on Smoking and Heahh, Cenlers for Disease Conlrol and Prevenrion, Atlanta, GA, USA

Scolt Tomar DMq DrPH
Univcrsify ofFlorida Collegc ofDentistry, Gainesville, Ft., LJSA

138



Chim6

BRAND NAMESi san cadeno- ElT.vareno, El TiSrito, Et sabroso, El Gran B[fato, El Drag6n,
El Morichal

COMMON NAMES: None

GEOGRAPHIC LOCATIoN OF USE: Venezu€ta

PROOUCT CONSTIUENTS: Tobacco leaf, sodium bicarbonalc, brown sugi,r, ashes from theMam6n trce (Mclicco(a brugal. and vanilla and anisene flaroring. Thr rngr;r";;;;
accordrnE to rhc region \^ilhin Venczuela.

ll
HOW USEO: A smati amou ofChim6 is placed belwe€n the tip orcheek and lhc gum and teflmere tor somc lrm€. usu? y t0 minules. The mixture otChim6 and saliva is spir ourl

WHO USES: Children, teenagers, unski ed workers in ruml and urban areas. Chim6 use has
become fashionable in rhe tasl 5 years among urbun r""n"gers, ."g-dl.ii"i.o"iJ 

"ri """r"*i.status.

PROCESSING / MANUFACTURING: Tobacco l€aves are crushed and boited for several
hou6, starch and fiberare discharSed. The remaining ponion becomes a conceri.i"jprJ*,, rolilos of tobacco b€comes onc kito o[ ..pasra... 

For m-aiuration it i, lh"" pt"*ri; ;;;i""
contain€rs. or '\apar-as"(thc dried fruil from Tapara rree), or wrapped in'ban;;l;;ii;.
marured pasre is "sa$ned" wirh orhcr insrcdi;ns, risrca auove. iinatiy [;;;Ji;;;;ii,,r, .,candy-ltIe wrapped cylinde6. Mosl facto;cs are sma .

ahoElc RB. Muni tR- cupla pC Tob...o habiE in rrd,a. tn. cupra rc, llu.d JE Mud p& cdno6. Corrot orrobaeo-Rera,cd c&c.6 d othc, Di*a*, r.*lng, or - r;,r"_"rion"i aj_G;_, rqdi"iii-iiirm.Eodbly, Indi! Ortod UnileEn\ pr6s t992. p. 2r-46.

Novo. D. M&dcllw_ R6s A Tolm R. trcam p Chim.ti Dst raclor tor chrmic cailiopat, in ruratchas$icodnon{haetic vcnezlcru adur6 prc*lurion a, tt'r xr cong 
"_ L,u^*c"";;;eia*;"Ler.ll:;ilFi., rcc:.

Pea\un 16. Cul,"on \. std\u.m I o{(nsn (ri. htendrc \. unlr v. ci8.rcnc smokirg. orathosr sDUIIuk edeluo*,nrolcrrrc I lnkm Veu 2UUO uc,248(2):l0r.tu

Secllopi C. Roj^ A Esrudio sohn et ( himo Unive6ida.r dc Los ADdcs. v.oczuela

wilbcn , llE .ulbBl sienr trcoq of bbaRo u* m Sourh A mrnra In. ScMe c, D,! ,S. .dir6 An.i6iI'Jtj\.'r dnd rh. Amrn.a D.nler I DncD r f(sofaotoEJo& D.rv.r Mqumo,N.iu@l Hisrory: l99rl I .l?-,6
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Nicotine Lozenge

BRAND NAMES: Ariva

COMMON NAMES: None

GEOGRAPHIC LOCATION OF USE: United Srares

PRODUCT CONSTITUENTS: robacco, minr. cucalyprus

HOW USED: Iield in mouth and sucked untildissolved.

W'tlO USES: Not yet det€rmined.

PROCESSING / MANUFACTURING: Commerciatly manufacrurcd by Srar Scienrific.

\\\



Loose Leaf Chew
B-RAND NAMES: Red Man, Red Man Gotden Blend, Red Man S€lecl cmnger, Work Horsc(Swedish March producrs), Sconen. Di on. r eviCanen, HB Scon. Tayiors pia., nJ i."(Lonwood producLs), Beech Nul Regular. Beech.Nur W inrergreen. Beec h_N ur Soea* inr
(Natrondt products), Cha[anooga Cheq (S*thc, producl)

COMMON NAMESi chewiD8 lobacco, spit lobacco

GEOGRAPHIC LOCATTON OF USE: Un{ed Srares

PRODUCT CONSTITUENTS: leaflobacco,slveelener, and/or licorice

HOW USED: A piecc oflobacco 0.75 to I inch in
lower lip,lypically loward rhe back ofrhc mourh. lr

pasl l0 days) smokelcss
years old and over was 3.40%:

diameter is placed between rhe cheek and
is eilher chew€d or held in ptace.r Sativa is

WHO USESi ln 2000, U-S_ prcvatcncc ofcurrcnt (used wilhin 6e
tobacco use (includcs both 5nufl and che$inB tobacco) for rho5e t2
6.5% otmalcs and 0.5% offemales )

PROCESSING / MANUFACTURTNG: Commercia y manufacNred. Loo6e cigar robacco

[::::j:-,1::,'"9:*:n sremmed. cur or sranutarca ana roosery pacrJ ro-rorm;"i;p. .r
snrcdded lobacco. Mosl brands aru swcercned anij fla\orcd wirh ticoricc. TyDically sold in
pouches weighin! ahout J ounces.r Loose-leaf lobu..o h* u high 

"r"og" .'r;;;"1;;; '
(approximarely 35%).r

I  sa s (1998). Dcfinnions of rob&.o producrc rlryubtish.d woit

2 Subs@rtAbN &d M.ntatlteatrh Se^.ie,  ,lmi,rsrdhn SMmdr_ of Findines from rhc 2000 Nalionll
l ru*hord sunc! on Drur 

^bN 
orfie orAJ,pr,.d srudi_. rrisua sa* u-r:Ioiriii ri,-rii*i.,-i.. iiuar or -1549. Rnklille. MD. 2001

I selc6on ttH. T}c S Lo.pcui.tc: Smoteless roh..(. oureach& prvenrion I ed. poinr Richnond (c ) pplr.d l].havior S.i.nc. l,Brs: 1997
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Moist Plug

BRAND NAMES: Red Man Moisi PluB, Tolcms, Rl Cold (Swedish Malch Producls), Levi
carrett Plus, Taylo6 Pride (Conwood pmducts)

COMMON NAMES: chewing tobacco, spil lobacco

GEpGRAPHIC LOCATION OF USE: Unned Srares

PRODUCT CONSTITUENTS: cnriched tobacco leaves,

Iicorice
fine lobacco, sweelener, and/or

tl
XOW USeq CUt""a or held bctween thc cheek and lower lip.r Saliva is spil or swalloued'

WHO USES: ln 2000, U-S. prevalence ofcurrenl (u-scd wilhin lhe past l0 days) smokeless

tobacco use ( includes bolh snu,I and che\ving tobacco) for lhosc I 2 years old and ovcr was l -4%:
6.5% ofmales and 0.5% offemales.'

PROCESSING / MANUFACTURING: Commercially manufaclurcd. Enriched lob.cco leavcs
(llurlcy and briSht lobacco or cigar tobacco) or fmgmenls are wmpped in fine tobacco and
pr.'ssed inlo bricks- Nloisl pluS lobacco has al leasl l57o moislurc. Mosl plug lobacco is {'lavorcd

and sweetcned wilh licoricc. PIl.Ls lobacco is pack€cd as a compressed brick or nal block
wmpped insidc natuml iobacco leaves. Typically wcighs ? lo ll ounces.rsugar content is

approxirl'ately 24'/o.r

I  sa S. ( l99E). Luinilions oi bb.c.o ptud*ts Unplblishcd work.

2 Subsre Ah6c md Moral Health 5c^ ies 
^dminisrdion. 

sumh.t, ot rindin€s &m lh. 2000 National
H@*hdd sun.y on DruB /lbu*. Omcc otAppli.d Srudi6, NHSD^ Sm6 H{1, DHHS Publi.alon No. (SMA)01-
i5a9. Ro.tvill., MD, 2001.

i ScveMnllll.'lhc S T.O.P Guidc: Smokeles Tobac.o Outr.rch & Pev.ntion. lncd. PoiDl Ri.hnondlCA):
Apr ied BchatDrScicne PBSS: 1997.
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Plug (chew)

BRAND NAMES: Days work (Swcdish Malch producl), Conwood (Conwood product), Brown
& Williamson (Brown & Wiltiamson producl)

COMMON NAMES: chewing lobacco, spit lobacco

GEOGMPHIC LOCATION OF USE: UniredJlales ,
PROOUCT CONSTITUENTS: enriched robacco leaves, finc lobacco, sweelener and/or licorice

HOW USED: Che*ed or held ber$een rhe check and lowel tip.r Saliva is spit or swa owed.

WHO USES: In 2000, U.S. prcvdence of currenl (used wilhin rhe pasr 30 days) smoketess
tobacco use (includes both sn uff and chewing lobacco) Ior those I 2 y€ars old and over was 3 .4oZ:
6.5% ofmales and 0.5% of females.'i

PROCESSING / MANUFACTURING: Enriched iobrcco tcavcs (Burtey and brighr lobacco
and cigarlobacco) or fmgments are wrapped in finc tobacco and pressed into bricks. plus or
"firm plug" lobacco has lcss ihan I5% nroisture- Mosl plug tobacco is flavored and sweetened
wilh licorice. Plus lobacco is packaged as a comprcssed bnct or flar bloct wmpped inside Datuml
lobacco lcaves. Packa8c tlpically seitshs 7 to Il ouncesl

I AlnaS.(1998) Dcfinirrons ofrobaLo rroduc[ t]nlublishcd \\'orl

2 Subsurc. AbE md Menral I l.6l$ Stdices AdnininBrion Summarv or tiind inBs rtum rhe 2ooo Nrrionlt
Ilouschold S!tue, on DrugAb\e Ollic.olApplied Srudici, NllSDA S.ncs lt-tj, Dlltls pubticalioi No. (SMA) 0l-
3549. Rocbille. YD. 2001.
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Twist Roll (chew)

BRAND NAMES: Conwood (Conwood product), R.C. Owen (R.C. Owen produco, R.J.
Reynolds (R.J. Reynolds produco

COMMON NAMES: chewing lobacco, spit iobacco

GEOGMPHIC LOCATION OF USE: Uniled Srales

PRODUCT CONSTITUENTS: bbacco, lobacco leaf exrract

HOW USEDi Chewed or held belwecn lhc cheek and lower lip.r Saliva is spil or swallowcd.

WHO USES: ln 2000, U.S- prcvalence olcurr€nl (used wirhin lhe past l0 days) smokeless
tobacco use { inc ludcs bor h snuff and- chewing iob6cco) for lhos€ I 2 years old and over was l.4olo:
6.5ol. of maks and 0.5% offcmales.'

PROCESSING I MANUFACTURING: Handmade by commercial manufacrurers. Dark, air,
curEd leaftobacco is rrcalcd \dilh a tar-like tobacco lerf ertrrct and twisled inlo rope-like
strands lhal arc dried. Typically, no flavoring orswcelencr is added. The final prodrct is a pliable.
bul d ry. rope. The producl is sold by the piece in smal I ( I lo 2 ounce) or largcr sizcs bascd on lhe
number ofleav6 in the twisl,l

I  sn{ S 11998) D.tnrroni oa bbacco pn llcrs. Unpublishcd $ort.

2 substm(e Abu$ ed McnhlllealLh sctuircs 
^dminislmrion. 

sunrmaD oirindiryr liom fic 2000 N-arionat
llouschold Su6.q on l)tur Abusc Oflle of Atplicd studiG. Nll st)A S$ics H- l l. Dr I tS publicarion No. (sM A ) o I
i549 RorIrill.. Ml). 2(xrl
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Gul

PRODUCT CONSTITUENTS: robacco powder, nrotassei, orheringrcdienrs

_ HOW USED: Often used for cteaning reerh.,

' WHO USES: primarily women.,

BRAND NAMES: None

COMMON NAMES: Gadakhu

GEOGRAPHIC LOCATTON OF USE: Cenlrar and Easrem tndial

a.

- PROCESSTNG / MANUFACTUR,NG: Commercialty manufacrured. Since 1986, gul has been
machine produced and sold in loorhpaste_like lubcs.r

Photo not available

Il,ulllia,hR..Cul.!X.. ota\alhd rRtobacco_hrtchurJ.hc\rn!.&torath.atd]ln:B.diR_Jonsped.R
lrclcl quid.hcsing and l(n)r!...)rcsjne dnone rhc I!rj!t .n,, -,nri*,,r, ,n rrre lni,cd l(insdoD I ondon: (...r.e

_ ,,, lrd .\L.llrrlOrdI tt(Jh\. t!,\ l. | !

I (nrpu. P (l0Ol ) ReSionrl Srnrn!4 for SoulncN ,\\ir \\ oriJ rr.Jt.h ()rrrru nron

I Irends in roblc.o use (2001.) lOn,lnrcl. Ayaitabtc h(p r$\\s !o.ron)nncr orraJ.ii.nony2uEnds.!hpj



Gutkha
BRAND NAMES: Manikchand, Moolchand, Tulsi, Shiml4 sikandar, Pan Para8

COMMON NAMES: None

GEOGRAPHIC LOCATION OF USE: lndia, Southe.ast Asia, Uoiled Kin8doml

PRODUCT CONSTITUENTS: berelnDt, calachu, lobacco, lime, saffron. flavoriog

HOW USED: lJeld in the mouth and chewcd. Saliva is g€nerally spil oul, bul somelimes
swallowed.r

WHO USES: Very fropular among boys and young men due lo largel€d advenising and

markeling.

PROCESSING, MANUFACTURING: Commercially manufaclured. Toba.co, bet€l nut and
caiechu are mixed together with scveral olher ingredients, flavored. and sweelened. Producl is

sold in small brightty-colorcd pact€ts. $hich appcal to children.'l

:---

I ce8wal, K. (2001). what is gu&ha? lon-l'h-^1. Araihblc:hno//M.dtiqutlha-6n/whar is tur\iahunl

2(iuplaKl (ju*a: a m.ior n.R lobr(co hulrJ rn Indrr iobCohl1999:8:l12



lq'mik
BRAND NAMES: None

COMMON NAMES: None

GEOGRAPHIC LOCATTON OF USE: Ataska (Unired Skres)

PRODUCT CONSTTTUENTS: robacco, punk ashr -

HOW USED: Usels pinch offa smalt prel€ and che* rhe iq,mrt . The uscr ma! Drc-chcw rhe,q'mik and ptace ir in a smatr box for tarcr u.c by 
",r,",r. 

i".i,ji^e 
"iiraf 

i,;;?il:l;:
teething babies ?

WHOUSES: Alaska Nalives (men, womcn and children)., One 5rudy found lhar 52yo of yukon-
Kuskokwrm Della Alaska Natives used iq'mik.,

PROCESSING / TTANUFACTURtNG: f.ire-cured robacco leavcs arc mixed wig punk ash
1::h-B:Tlired 

by bumins a wmd) funsu' rhar E"*, "",n. 
u-r 

"iUi.l:-,.*t. ri.",*i"a *"arc avallaDle al Arocery stor6 and rctait o rtel<. but are generalt-v combincd Uy itre urer foreusc.r II is b€licved rhat rhe punk ash i,) the mirturc raises lhe pli level in rhc rn*,f, ,".*uo"glhc dose and enhancing lhe delivery ofnicorine lo lhe bmin.r

Punk ash ,or sale in local
grocery store

I J Xar& F.E. Jackron (P.Mnar conmuni.arion. tvt&ch 27. ioot)

I (,c!cvic S lq mil u* a Ptilufireprdemr. in \',[ l)clra Farb3nts

Fire cured tobacco
leaves for sale

llEl'ra'

Punk, whole fungus

l)rrlr \.s!Nllncr llx)l1.0 6



Khaini

BRANO NAMES: Raja, Kuber

COMMON NAMES: None

GEOGRAPHIC LOCATION OF
Malarashlra (lndia)?

PRODUCT CONSTITUENTS: robacco'

USE: Bihar(lndia), wesl€m and c€nlral slates oflndia,r

slaked line pasre,l sometitnes areca nul

snuff.' The ptoducl is kePl in the
HOW USED: Held in Ihc morrih. in asrmilar,mxnn*I lo morsl

-",rtr ror rO ro I i minulc\' and \ucked l,om iimc rn timc'

WHo USES: Most common among men bul used by women as well'

PROCESSING / MANUFACTURING: Po*dered lobacco and sl'k€d lime Ftste are

"o-ui; 
uv tf," ,t 

", 
in f,iJher palm and formcd inlo a ball6 Areca nul is sometimes added-r

Usually preparcd by a user from basic ingrcdienls al the limc oflrse_

I P raiah R., C&le) X.. llola!6ah.lli R Tobaco. b.lcl{uid chevina and ordl h'alth h: acdi n' lon6 P cdnoK

i""i+ia "rt*;g -O u,U..d ch$_ine .mn8 rh. Dodad6hi cmmunny in ttl Utjlcd Xirsdqn- tlndon: cmrE

forT@sllmlOnl lle.xhi 199, P.l_9

2 Mutu P, Gupl, P, BhonJl. R Belel quid and odEr smolclcss bba.@ habns in lndit: 06l htsltb con*quen6 Ddl
, Malaysia 1997;l t:1622.

I I ls D.1'lffdt of Hc.lth Dd I luma. 5€^ ils I lcdhh c$$qucnes of using soLles lobdo: a Gpon of rhe

aJ,,-ry C".-** 
"' 't" 

s,rBon (En€'al aerhcsdr. lvlarvlod: Us r)epa,lsot ofBctlth ud HMd SePi6
Public Bcal$ SeNie. 1986.

4 World H..llh O.Eoralnrn I obacc! or heah| a Slobnlslaus rcI]on Gcneva: world H"lth O8uiz'tion lgg?

5 Willid S. B€lcl-quid chcsin8r a commu.ir) P6p(ru\t ln: U'd' R_lons P. edimB B€lel{rid'hoDa d

ioU.-.r'*ine *-e rr,. smihd.shi @mnunv in th. tlnncn Kinsdon tadon: Cmu' fd T@shMt oBl

Hcalth:1995

6TEnds in lob.c.o u'.lllxJlr) l()n-lDel A\rilabl.: hrlf 'r\\$ dsrotunEt @rnl'dd'crio'v2Rnds FhI'l



Qiwam (kimam)

BRAND NAMES: Non.

COMMON NAMES: None

GEOGRAPHIC LOCATTON OF USE: rnd,a

PRODUCT CONSTITU€NTS: robacco, spices (cardamom. saffron and/o, anir.eal, u,io,r,,.ssuch as m,,{k'

HOW USED: Pasre is placed in the mourh and chewed.r Also used in belel qui4

WHO USES: Upper socio-economjc groups.

PROCESSING ,t tTtANUFACTUR|NG: Tobacco Ieaves are processed by removins $eir slatksand srems, then boited and soaled in waler navored wirh spices and additiv.. ni rlrlii^g pr,pis maslrcd, slrained, and dried into a paste.r2

I Puuainn R. (dl.! X, ltotr! atDlliR. Tobac@. belcl{ur,j rhc*rn! &J orrl h.nl6. tn: tJ.dr R lon6 p,.dnore.
Bdel{uid cheeins &d .obrc@ chs.i,s dons rh. Bocradc,r,i *.,i_i,, ,",t* u",i"J r,ied...i_i.", c_*tor Tr.nsuhunl Oml llcalLhi t995 p r-9.

2 T rends m bhr..o use 1200 I c) l( )n-lin.l Arai t.btc: hflpr/\at\ ro(kmnn.r comr jJi.rion, thnd: dpj

ll



Mawa

BRAND NAMES: None

COMMON NAMES: None

GEOGRAPHIC LOCATION OF USE: Bha vnasar ( lndia) Cu.iardr'

PRODUCT CONSTITUENTS: lobacco, slaked lime. areca nut

HOW USEO: Placed in the moulh and chewed for l0lo 20 minutes.

ITVHO USES: Young men.

PROCESSING / MANUFACTURING: Small picces ol-sun-cured arcca nut are mixed with

tobacco fl.k€s and slrked lime (liquid calcium hydroxide). The mixture is rubbed logether lo
combirrc. The resullinB mixlurc is aboul9570 areca nul.

I lvudi P- 6upta l'. tlhonslc R Bcrcl qurrj nd othtl s r)l'slc.5t)b3c.. h.bits in lndia: ot.l hcalU .on*quen6s. Dlnl
I Malalsia 1997:lE:16-22



lVlishri (masheri, misheri)
BRAND NAMES: None

COITMON NAMES: None

GEOGRAPHTC LOCATTON OF USE: Maharahrm (lndia)

PRODUCT CONSTTTUENTS: robacco

I9-Y-L1!?,,ie4"1 ,o rhe kerh and sums.rorren for rhe purpose orcre3nrng rhe recrh.: lJsenrncn lend to hotd it in lheir mouths (due to thc nicotrne addiciio;).\

WHO USES; Predominantly women. More common in lowcr s@io_economic groups.

PROCESSING / MANUFACTURING: Tobrcco is baked on a hol meral ptate until loasrcd orpanially buml,a rhen powdered.

Woman applying Mishri to gums
and teeth

I Mtmit,. Cu a?, tshost. R. B.tctquid dd orher smoteles robaco habirs itr trdia, oElhealrh conscqu.nes. DcnrI Malaysia 1997:18:16-22.

2 \lirld llcatrh OrE iariM. I ob&co or he.l6: a globat srarus rcpon. (icnevar wdld Hc.rrh Ore.nir.r,on. t eeT

;l l:llill, *,:.:1-,?-lj: 
lllli:uahrr, R r ob co. bckrrrud !h.srn8 dLr oEr h.Jr,h rn 8ed, ri rm$ p. (d .6,{(r.ttuo $,n/ so tob* @ (neulng monp .nc lJdllJcsh,..m n,tt n$c Ln Ld t,npan, t,,J,.:t.n*|,tr lrr \olrkl Oral llcJhl. toc5 pl-9

'Il'Sl)spnnmcnroftlcal6r um SeN,cA.llcrlrh rrnrqu..es oiurog 5motct6" lob.(o: I rcrrr otlhe
^dt 

ho^ (i,m,ine ro rt surrmn ccncral. Berhcs,tj rr,," tril r S o"p,ni*,,irhr,;;ffi.1,1.',]1,..,
I'ut,|( ll.Jilh Serv& 1986

1i



Nass (naswar, niswar)
BMND NAMES: None

COMMON NAMES: naswar. niswar

GEOGRAPHIC LOCATION OF USE: Central Asia, Iran, Atghanistan, Pakistan, Baluchislan
(lndia)'

PRODUCT CONSTITUENTS: lvaff: tobacco, ash, conon or sesame oil,' waler, and sometim€s
gum.'z Nasvar,nis\|a/: lobacco, slaked limc, indigo, cardarnom, oil. menlhol, wa1er,

HOW USED: t{eld in the rnoulh for l010 I5 minutes. Naswar is/somerimes chewed slowly.r

WHO USES: Inaormation not availablc.

PROCESSING / MANUFACTURING: Sun'and heat'dried lobacco leaves, slakcd limc, ash
from tr€€ bark, and navoring and coloring agents are mixed logether. waler is added and the
mixture is rolled into bal1s.r

Photo not available

I US DepfiJrem of Health dd llmo 56ices. ll.alt mn*qucnes ofusine smokel.ss rob&co: a Epon of$e
Advisory Coomine rolh.SuAcon General Relnesdr Nlaryl d tis D.pmcntof Bcalrn and Hullu Senies,
Pnl,lic Heahh Senie 1986

2 D6hi, S. (2001)-'l obdcco. lOn]incl 
^ 

lailabl., hnf r^raN.dodoNab corvAppaecslobnoo.dp

I Wond Hcalth OreaiTarion Tobacco or hcalrh: a globalstau repon. (;cnetar $'orld llcanh Orsanialion, I99?.

4 Maner R. Cbewing ol vrious ty pes of quids in PakEraipotularion od rhlnAsiarcd lesions. Dent.l Malars'a
1997;18:12-15.

5TEndsintobetua(201)lc) lOr-ll cl A\riLlhlc htp:|*1\\ do.toro. cr com/addicrionr2ftnds phpl

,s3



Pan Masala (betel quid)
BRAND NAMES: Maaikchand, Mahak, Pan Pamg #t, Vimal, Crane, Rajdarbar, Kuber, yamu,
Badshah, Tulsi, Rahat, Pan King, Jubilee, Kanchar'

COMMON NAMES: beret quid

GEOGRAPHIp LOCATION OF USE: Indi4 Sri Lanka, Pakisran, Bangladcsh, Myanmar,
Thailand, Cambodi., Malaysia, Singapore, Indonesia Philippines, New cujnca, Taiwan, Chinar

PRODUCT CONSTITUENTS: Tobacco, arec-a nuls, slaked time, beiel Ieaf.r..Chewing
lobacco" is somFlilnes used. and flavoring agenis such as menrhol, camphor, sugar, rosewater,
anis€€d, mint, or other spices are som€limes added in diff€rent regions. r,

HOW USED: A grrd is placed in lhe moulh (usuatty beiwecn lhc gum and cheek) and gentty
sucked and chewed 

I 
Pan masala is somelimes sewed in restauranti afier the meal'

WHO USES: Mosl common among women, but uscd by mcn as well.

PROCESSING / MANUFACTURING: Commerciatly prepared, vcndor preparcd or assembled
at home.r Arcca rut is boiled, roasled, or sun-dried.] fotacio may Ue tlsj raw, sun-dricd, and
roasled, lhen finely chopped, powdered and scented. Ahematively, lhe iobacco may be boiled,
made into a pasle and scenred wilh ro6ewetei or p€rfume. To assemble, stakcd limc and
catechu arc smeared on a ber€l lclf. The betel leafis folded inlo a funn€l shape and robacco,
areca nu and any o$er ingredients arc added. The lop ofrhe funnel is folded over, rcsuhing in a
q!,4 which is placed in the mourh for use.'

Manufactured

I Hal@l@ S. A N.\ \t a] ro Die? ldia l'oday 199? Aug I ti p.72-71.

2 $brld U.llth ( re&izarion. Tobacco or h.all}l: . Blobal sla1us rcpoa. (icncr., wortd Health orBeizarion, I 997.

I Punaiah R.. Cdl.) K - Holaloalalli R.l'obacco, ber.lqrid chewine ed orathealln In: B.di R,lones p,.dito6.
Bekl-guid chcsine &d robico chc*inB mone rhc B@Aladeshi .onmunil, i. rhe Unned Kingdom. l.ordon: Cenrrc
for TrorulluEl Oral U.alih: 1995. p.l-9.

.l wiuim S. lkrcl.quid .Isri,B: acomnuniry pc6p.criv.. tn: B.di R. ron6 P, ednors. B.lehrid.h$.ins md
bbacco ch$ine moB rla B&eladcshi cmnuiry i! rlE Unired KinCdom_ t_ondd: CenrE tor T@$utl@t ()6l
Heahh: I995.

5 C!pl!- P (:{x)l I kcp,on3l \umm.^ r'or $uhean Asi6 World llcalth ( )rBeizarion

'<ir
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Creamy Snuff
BRANO NAlrlEs: Ipco (Asha Induslries pmduct)r, Denobac, Tona. canesh

COMMON NAMES: tobacco toolhpasle

GEOGRAPHIC LocATIoN oF UsE: IndIa

PRODUCT CONSTTTUENTS: robacco. ctove oi,. r,r."r,n. ,*r;,n,,..nrhot. camphor

HOW USED: Often used ro clean reeth 2 Tte manufaclurer recommends lering rhe paste lingerin Ihe mouth beforc rinsin8.r ; - -" ^ ''"' ^ '^* '

WHO USES: Primarity women.r

PROCESSING / MANUFACTURINGi Commercia y manufadurcd. Somelimes markered as adenrifric€.

a "=:

4

I lr,co cltsr snufll (20O1)_ lon,licl
2 World Healrh Organizalion Tobacco

I (;upr( P. (2001) RceronalSunmb.

Av.,lablcr hfl orlm.rEos.u0.o,rftuv.hrn

or h€al6: a gtobal naG r.lod Cenclr: Wortd ltcahl Or8eiz(on. t992.

Iar Sourh.a{ Asi. $ ond I lrrlrh ()r! izarion



Dry Snuff
BRANO NAMES: At Capone powdcr. (.onwo{t t(.onwood product). Swishcr (Swisherproducr). LJS lbbacco {U.S. Tobacco producr). Brown a wirtiamson iero*;; ;;r;;;1."product)

COMMON NAUES: lapkeer

GEOGRAPHTC LOCATTON OF USE: UDncd Slales, Uniled Kingdom, India

PRODUCT CONSTTTUENTS: lobacco

HOW USED: typicaltj, a linch is held between the lip and gum or cheek tt may atso bcinhaled inlo rhe nostrits I

WHO USES.: tn 2000, U.S. prevatence otcune (us€d within the pasl j0 days) smokelesstobacco use (includes bolh snuffand chcsing toba*o; f..,f,.r" rZ y""r. ";;;;;;; l.0%,6-5% ofmalcs and 0.5% offemales 2

PROCESSING / [4ANUFACTURING: Tobacco is lirc_cured,lhen fermented andinio a dry, povdered form. The moislurc conlenl of rf," n.irf,"a pr"arl i.i*, i,r"ipaclaScd and sold in small melal or glass conlaincrs.r

I Asma S (1998) D.finnions ot robaco proitucL UnDubt,shcd Wort.

: SDb\rJ.cc 4huv d Vcnrd lI t.rlh Sen iLc, AJm n hhrx,n \unr ma4 o, Imdrngi |lm t]E 7O0U NanonnlI lou*hou \u^ .l .n Dtu* Ahu\c ()0tcc of ADntrcd \irJv R.,.\ ti. ir.,-:*i 
_ """ " r''-^""rdrc' \ll\l) s'i6H_rl.DHIIstublcJr'un\. l\I1^rr,t

l;
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Moist Snuff
BRAND NAMES: Copenhagen, Skoal, Skoal Bandirs, Itappy Days (U.S. Tobacco producrs),
Hawken, Kodiak (Conwood products), Red Wood, Gold River, Silver Creek (Swishcr products),
Red Man, Timber Wol[ (Swedish Match products)

COMMON l{AMES: spi! tobacco. dip

GEOGRAPHIC LOCATION OF USE: Llnired Srare\

PRODUCT CONSTITUENTS: lobacco

HOW USED: A pinch (called a d,p) or a pouch is ptaced and held between rie tlp -a.t"t or
gum.r Saliva may bc swallowed or, more commonly, spit oul.

WHO t SES: ln 2000, U-S. prcvalence ofcurrent (used wilhin rh€ pasl l0 days) smoketess
tobacco use ( irrcludes bolh snulT and chewing tobacco) for lhose I 2 years old and over was 1.4%:
6.5% ofmales and 0.5olo offemales.'

PROCESSING , MANUFACTURING: l}ie Iobacco is eirher air- or fire-cured, lhen preessed
inlo,'ine panicles ("fine cul")orstrips ("long cul"). Tobacco srems and s€eds are nor rcmoved.
Moisture cootenl oflhe final producl is up lo 50./0. The lobacco is sold eirh€r loose (in such
pmduc6 as Skoal, CoFnhagen and Kodiak), or packaged in small, ready-ro-use pouches called
packets ot sachet$ (in s\ch producls as Skoal Bandils). Nicotine is rclcascd morc rapidly from rhe
fine cul form duc !o thc grcater surfacc area. Moist snuff is the most commonly used form of
robacco in thc United States.l

Short cut

Long cut

Long cut flavored

I Asma. S. (199E). Deliniriois ofrotr.o prqjucls. Urpubtihdj Wort. . - . ' , ( !

I Subdroe Abedd Mental Ileanh Sc^rccs Admrnislrarion SuDma4 ol fidinas frm rhe 2OOO N.tion t
HouseholdS!E.yonDtuCAhu*Ofli!:of,\ptli.dStudi!.:.\rlSI).\S.n.slltl.DItttSp!6ti.Jbon\o(sMA)0t,
1i49. Rocttrllc, MD. 20Ol

l8
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Snus (snuff)

GEOGRAPHIC LOCATTON OF USE: Swcden,India.

PRODUCT CONSTITUENTS: iobicco, warer, sodium carbonale, sodium chtorict€,
moislurizer, flavoriog, nicotiner

HOW USED:.A pinch (calted a +) is ptaced belween lhe eum and upper lip.z The average user
keep6 snus rn rhe mouth for I I to 14 hou6 per day. In Sweden, fie ponions come in rwo different
doses: regular and "mini-ponions,' ( t.0g and 0.5g oflobacco).

WHO, USES: Approximalcty !O% ofswedish men and about 2% ofSw€dish lvomen use snus
daily. The number of\{omen using snus is incr€asing.l

PROCESSING / MANUFACTURTNG: Finety Eround dry robacco is mixed wilh aromatic
subslances, selts, ilal€r, and bumidifying ageDts. The producr is kepl cold b avoid
fermenrarion'lhefinalproducthasamoisturecontentofaboul5O./o;ndhasadamp

BRAND NAMES: Calch, Cenerat, 'I imbcr Wolf (Swedish match producls)

COMMON NAMES: None

Eucalyptus flavored

I Borind.r, G. ( 1997). LmB,rcm !* of snoketes lob&co: cardiovere mondiry aAd rist f.do6 St6knolm:

2ldrisA- lbahim S. va'lrdd t. rdaliE*n A. Lillehaus r. Magnuss A, Wa[s1]!h M,ltiGchr. Nit*n B.
S$edish s'us md rh. sudac* tambd: e rhc) dilTer€ntt O.olONot lOOt i.34: 55E-'66.

I Rrd.o C, wallsld H troeGr & Chall.nse: 'rob&co Conud (Ssedisl Sryl.)_ 2000. Slocklotm, Narionat tnsriruleofltblir lleallh. Rcl IIF: Pmphl.l

{ (iunta PC l.drar s\.dGh [ld.h rrls rn ]Dn (,rrol 20Ot txc:t0{4):30at
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Toombak
BFIAND NAMES: None

COM ON NAMES: None

GEOGRAPHIC LoCATION OF UsE: sudan

piooucf colsf tf uENTs: lobacco, sodrum bicarbonale

HOW USED: Produn is rolled into a ball, weighing aboul l0g' called a rqFa The salTa is held

belween fie gum and lhe lip or chc.ek, or trnrier the bnguc on the floor ofthe moulh' ll il sucked

stJ*ty' fo, to"to ls m;nules. Male llseis periodically spit, while fcmale users typically sivallow

ifr" .aliru eeneraled. Tle user lrsually ri;scs his/heimouth wirh water afier the saffa is removed l

WHO USES: Abour l47o of Sudanese men and 2.57. of women aSed l8 years and ol&r'l

PROCESSING / MANUFACTURING: Tobacco leaves are harvested and lefi in a field for

uniform drying. The leavcs arc then tied inlo bundles' sprinklcd wilh walcr' and stored fora
couple ofwceis at 30lo 45'C to allow fcrmenlalion. 'lhe leaves are then ground uP and agcd for

up ro a year. Afier agin8. toombah vendors (in toombat shops) place lhc Product in bowls and

gradually add sodium bicarbooate unlil rhe mixlure is approximalelv 4 pans lobacco lo I pan

iodium bicarbonate. The mixlure is blendcd by hand and conslanlly lcsled with the lips oflhe
fingers unlil il bccom€s moisl and hardencd. The toombak ;s then placcd in an ainight conlainer

foiabour 2 houn priorro sale.l

I ld.is A.lbrahim S. \'.sstud l. Johanrcsen A.

s'rcdisl snu\ ud lh. Sudln(v i(Dmbal: aE thc)

Toombak wholesale
advertisement

Toombak processed by hand

l-illehale l. Ma+nusson B. Wallshm M.lli6ch J. Nils R

dilI.r.nL? O.d/ i),.o/ 2001. lr: t51i.566.

I tq,
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Red Tooth Powder
BRAND NAMES: Dabur

COMMON NAMES: Iat danrmanjan

GEOGRAPHTC LOCATTON OF USE: lndi,

PRODUCT CONSTTTUENTS: robacco .

HOW USED: Mosl oflen uscd to clean leclh

WHO USES: More oRcn used by women. r i

PROCESSING / MANUFACTURTNG: (Jnkno*.n

:r



Zarda
BRANO NAMES: Baba, Bharal, Gopal

COMMON NAMES: None

GEOGRAPHIC LOCATION OF USE: lndia, Amb counrries

PRODUCf CONSTITUENTS: lobacco, limq spices, vegelable dyes, areca nut

HOW USED: Often used as ingrcdient in belel quid.' Chewed.

WHO USES: Men and womcn in middlc lo upp€I socioeconomic group'.

PROCESSING / MANUFACTURING: Tobacco leaves are broken uP and boiled with lime
and spice!. The mixture 

's 
dried and colored silh vegetrble dles. then mixcd wilh finely

chopped areca nuls,'

I world I lealrh O8eizarion I obacco or h.alth a glob.l n.tus rePn- G.n.ur World I l.ahh Orcaizrio.. 1997

2 Punri.h R.. Cadc! K - I lolavdalElli R. 
-l ob..co. bclcl quid ch.$ine ard oral h.alrh.ln: B.di f, lon6 P-cdalo6.

Bclel-quid che$'ins ad bb6cochoinc anon8lhc Bm8ladesh' cffunu in $. Unncd Kinedom. London: CcnlN
n,'lr scuhml(,al Il.!lth. lq), t l_9
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BETELQUID AND ARECA-NUT CHEWING
I

l. Exposurc Data

I.l Compositiotr of betel quid

Areca-nut/betel-leaf/tobacco chewing habits are widely prevalenr in many parts of
Asia and in migrant communilies a.ising therefrom. Many betelquid producls in different
pans ofth€ world are nol actually chcwcd; rarher, they orc placed in lhe mouth or applied
to lhe oral cavity ar remain in contact wilh the oral mucos& Ncverlhel€ss, it is recom-
mended that they all be considered as part of the bcrel-quid chewing habir. Given rhc
varied ingredients and combinalions uscd in different pans of the world, an accurale
desciiplion ofterms is essential (see Glossary A for definitiom and synon).ms).

I .l.l Betel quid

The term 'bctcl quid' is often uscd wi$ insumcient attention given to its varicd
contenrs and practices in difTerenl pans of the world. A 'betel quid' (synonymous with
'pan' or'paan') geneftlly conlains bdcl lcaf. areca nut and slaled lime' and may contain
lobacco- O$er substanccs, panicularly spices, including cardamom, s,afion, cloves,
aniseed, turmeric. mustard or sweeteners, arc addcd according to local pre,.erences. In
addition, somc offie main ingredients (tobacco, areca nut) caJl bc used by lhemselves or
io various combinations wilhoul thc usc ofbelel leaf. Numerous commercially produccd
mixlures conlainin8 some or all ()1_thesc ingrcdienls are also available in various pans of
the world. A conscnsus workshop h€ld in 1996lzain et a1., t999) recommended rhar $e
term 'quid' should be defincd as 'a substance, or mixture of substances, placcd in rhe
mouth [...], usually containing al leasl onc ofthe two basic ingredients, lobacco or areca
nul, in raw or any manufacturcd or proccsscd form.

A ch€win8 subslance may primarily consisl of(Table I):
. areca nul alone, wirhout any betcl leaf, slaked lime or tobacco
. chcwints tobacco withoul any areca nul
. areca nul $ith componenG ofbrtcl vine and any other ingredients exccpr robacco

(belel quid wirhour lobacco)
. ar€ca nut wilh componenrs of bclcl vinc and any olhcr in8lredicnts including

tobacco (b(tel quid wilh robacco).

--41
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Teble l. CoInposition of lhe difrercnl types ofcbewing substances

L.af Inno- Sr.m"
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x
x
x

x
x

(xl
(x)r
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x

x
x
x
x
x
x
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x
x
x
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'May bc us.d !tuipc, raw m proc6s.d by bahn& roasling or baling wilh sw.erdin& flavouingdld d.coEriv. ae.nls (r Trbt 21.
L ln pla.. ofrhc t.a( thc innoEs..DE or its srm may also b. u*d ({c libk 2).
'Stcm of iDflorcsc.ncc
/ ln powddcd or paic fonn ($. Tabrc 2)
'ln flaled, powdcr.d or Danc foErl with or wirhour l,.e6in8. wirh o. *irhour sNercning (s€.'l ablc 2)

'( ) means oprional
. Used in urrip. form

h is rccommended that, when the term ,berel quid, is used, orhcr ingredients used to
make up rhe.q!id be specified. A berel quid is ofien formulated lo an ind"i"iar"it *irii"
with selecled ingredients. ln many cor.rntries, rcady-madc, mas._proar".a pu.t.i. oiii.
above products-arcjow availabl€ as propridary mjxrures known as par rn osolu or yurko
(scc Seclion I 2t. The major consriluenc ofa bcrcl quid arc ti.r.j in f"Ut.: 

"n? 
*.

outlined bclou.

1.1.2 4rcca nut

Ar€ca nur is rhe seed offie fruit ofthe oriental palfi Arcca catechu_ lr is thc basic
ingredie o, a variety ofwidely used chewed produc6. Use ofthe lerm .betel nut,is nol
boranj€ally correcr: it has caused considcrable confusion in the scienlific f;t.,"irr. _J
should be avoided

Areca nut is an impona:rt agricultural producl in nrany rcgions of the ,lorld_ Tle
world's largesr produccrs ofareca nul as estimared by th€ Fo;d a;dAgricultur" O,S;lz;-

B.tclquid wirhou toba@
B.r.lqujd *i$ rob&co
Gutka

Kha',i

Bclcl quid (Taiwo)

x
xxrx
xrx
x. x
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Table 2. CoDsriruenrs ofb€lel quid

A,uour -Unnp.fipc
wlrol.rrliccd
Raymls.d,/sun dricd
Boilcd/so6tcd in Y o
F.me .d (undd mud)

Pipu berl. L. I r.sh l6f
Inflor6c.'rcc
Stcrn

Sld(Gdlim Frcm colnl
Frcm shell fish
From qudicd liDc nonc

Tobr..o Sun ddcd
F€m6rcd
Boil.d with ,nolass.s
P.rfurEd
Con@ttalcd cxrrd (kiw)

Crrcchu {qtract.d from) . H.anwond of A@ia carech! or A- luno
. l'i!6 ot Uncotio Aanbi.r
. Batii of l.itluxupw polrttahy lwg tol

Sp'c.s Clov6
Cddanom
Aris.ed (! sugrr c@,

SBcctcne6 C@onul
bed datcs

Esscncd Rosdsnc.
Mdthol
Minr
Ro$ petlls

tjpdrlcd trum Gupr. & wamakulasuriya (2002)

tion(FAO),arc lisrcd in l'ablr l.-fhc mO has €stinralcd that world produclion ofarcca nul

is increding (FAO. l00l) ln most Soulh Asian counlries where information is available.

the production ofarcca nul has increased several fold over fie Past fout decades. ln India,

production ofthc nul has risen nearly lhreefold and may rcflecl thc commercialization of
arcca producls since rhe early I 9 ti0s. Norably, Bangladesh is a significant contribulor lo the

agricultural base ofareca-nut produclion, bul ils use by the BanSladeshi Populadon is not

well documemcd (se€ Seclion Li.3).
There are several palms under lh€ genus .,1re(I? lhai are nalivc lo Soufi and Soulh-Easl

Asia and the Pacific islands. An annolated list oflhc,4reco specics accordinB to their geo-

43

[,4-



IARC MONOGRAPIIS VOI-IJME 85

Tabl€ 3, Produclion ofareca nul by coutrlry since l96l (in
millioos oflonn€s)

t 97l l9l3 t l99 t 200t

Bansjadcsh 62995
Iodia 120 000
lndoncsia ll 00O
Kcnya NA
Malaysia 6 500
M.ldiv.s I
Myuma, E00O
Taiwm. Chim' :!7r a
Thailaad NA
world 42a 4aa

21369 25 051
l4l 000 r95 900

15 000 lE m0

lmo 2 i00
l5

19 203 25 aO7
l0 075 24l5E

421296 5A!242

24 tro 47 000
2tE 500 lto 0m
22A12 j6 200

J00 90
4ho 25m

t6 17
32 210 5t 461
Ill 090 t65076
lt 250 20 500

E92116 I 105 712

From FAo (2001)

NA Dotavailabt

' From Courcit of ASricutturc. ROC (2001)

graphical cultivation in Sou$ and South-East Asia an{.| in rhe pacrllc barin was piven bv
Furatado (1933). Arcca nut for chewiDg is obhrncLl c).ctusivcly from ,l,"roirrerhi,
wiich is believed lo be narive ro Sri LanI4 Wesl Malaysia and Melanesia (lARC, 1985a).
This rcpical p_alm tree bcars fruit all ycar, which are ovoid or oblong wirh a po;ied apei,
measuring 3-5 crn in length and 2,-4 cm in diamcrer. 'l-he outer sirrface ii gr""n ,"h"n
unripe and orange-yellow when npe. The sced (endospcrm) is separared froir a fibrous
pcricarp, is rounded with a truncared base and is opaquc and bufl{oloured with dark
wavy lirles. ll has a chamcreristic astringenr and slighlly bifter tastc and is consumed ar
diJfeJent slages of maturity according ro prcfercnce_ An individual .uy .or"r.. th"
wholc nul or thin slic€s ofthe nut, in its natural starc or aficr processing in rnary forms_-fhe nut may be used fresh or it ntay be dricd and cured before usc, ty sun,arying,
bakin8 or roasting (l'able 2). Areca fnrir rnay also be boiled -d f....rr.a 1in ""sr.i,pans oflndi4 Sri Lanka) by covering it wirh mud lo soflcn lhe nul for consumprion. Th"se
rreahenls change fie flavour ofthc nur and its astringency. In Tairvan. China. areca nur
is mosr oficn used in rhc uru-ipc srape whcn rr rs green, hkc a small olive.

Areca nul is known colloquially in llindi and other lanBuagcs in lndia as r,./pali; ir is
called puwak in Sri Lanka, Ara in Sytheti (tlaneladcsh). nif ;n lta;lana, pinang ;n
Malaysi4 data in Papua New Guinea,2lgaa in G lrrrn ari Kun_yeet in Myanmar 1lAiC,
l9E5a).

Chemical cotrstitr.nls
Comprehensive analyses ofthe chcmical cornposilion ofareca nul have been reponed

and rcviewcd (Raghavan & Baruah, 1958: Shilashankar et at., t96g: Adungi, t976;
Jayalakhmi & Marhcu,, 1982). Thc maJor c.nrrrruenrs ot rhc nut are carbonya.ires. irs.
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