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Betel nut and tobacco chewing; potential risk
factors of cancer of oesophagus in Assam, India
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Soffiry C.lE ol OE @phae6 5 ,E trEr &trmry diirsrbs.d ffi h Ebs h &$. n ndiFcareh lrda, ard 6nrs s6^d td
tfrr6 TrE.rHnE ol b.rer nn. w$ d witEr rob@ and s€paed i^ %riB *rF. E adn,rm p-.di! h rE regi(n ad. es.'..6ulr
gudy har b€6 &s,g.€d ro s!'rdy k p.nem d d.r eni.r, ,ih ditsenr EF or p.eraig ,nd dEing dE rurr 354 lrdy dagm..d

a&ndants wrD a'Mpanied par€nrs b h6rn r IrE Er€ signlfiBr hn E in Gx 6ri! eialed *ith fE fiEp..c, ot .n*ing €..rr
day. wnh llE .tuEnh ol .tE*i.E h y@6 aid widl nE age ar shicn tE habir w6 sErled tEl E€ .ppsrc,{ h. bolh @bs a'd r.Ml6 and
wnEh emdn€d si(Jnm@d and a M@ u. made id otrE. haM n* l&iots. rcllu, toba@ enoting ad al@h.r (aumB6 TrE
adt$ted Eri6, in Mpdien w0r rcn<I€mc, w.13.3 Mand5 7F fd crwinO ,1@ fEn 20li@ a day, 106 M and 7.2 F rd pe6Ms
*1E had dBiEd to. lre rha. 20 y6B ..n 10 3 M and 5.3 F fd tlE$ wlE h.d rl4Ld b.ld. llE aaE ol 20. AruE rlE dinersl
mt,@to.E ot nEcd€nts *Ei @e dE*d lrE .diuned odds E&E Ee h,ghesl ld lh@ wiD had ben Enq lemdied bel€l nd *iur a.y
,dh o{ rob.@ (7.1 M and 3 6 F) rl.€ nsr .sirled *i0l iotld smki.g a.d.l@tEl o!unp{io., *nir! .E high i. som p..rs or rhe
6r1d, *g. 16 in arem rlBn l,e .s.red urh tE cJshq ol berd ei o 20ol calG t{e{dr co!6'gn h6p/rw:bJeE.@m

K.rxdd.: G.pttsg.rl €.'..r, bdd .in .tu*rtei lo5@ dBlng: ars

Crner d.b, flm borh lDpuhbo b.sd Dd haspill-ba*d
..*.r r.&tti6 i. Indi4 sts€d th. hjShd iftidd. of
dptlaol .rEr to cor in Asn in $. Dorrh 6r of d.
coudy,rollN.dbyBasald. dAonbry(NCRP, l9E,r-1989)
ln W!sr6 populriG, l6ph4cd *..r {6p€nlly .IiM8sr
mcn) scft b b. mnly du io a conb@ii6 orrob.cco s6oti.3
lnd al.ohol lsmprion {Tuyns 4 rl, I 977) P@r olrilioD my
incia* N.Fbinty i. muy pa,Lr of rh. wdld !d vriou lcll
fado6 s*h 6 very hd lquid5, lnd lh. coNmplid of pttolyFd
producB tuh 6 opiM &6 

'n 
lB. d dMl. fioD lt€ sr.E of

rob.c@ pip6 in Sdlh Ah6 cm b cmpourd lb. nst &d ro

produe yery h4h 6l!5 do r dd wh.,. tob.@ snbri.S 4d
llcolol c(,Mpb6 e a. (MuB ..d D.y, I 997: Xinjo d al,
1993) A.riolo€icll studa D lndr h.v. qunli,icd lh. nsks or
@pt3ged m.r ssiar.d *rrh b.r?l nur .hd'ne .nd rhe

tuturmp.@ of .lcoSol dd tob.ao m Ambay Dd B galde
(r6eMll4 l97l: Jl]svalla and D6hp.ri., l97li Nt.d.loEr
.r al. 1996) L{r m such 

'Ncsn8.no 
h6 bcs nad. in Assd

whs. erbin i.er.di.nts d medods of p..par.non oaihe bd.l
n( quid difrs flm rte con,M o orhd p.nt of Indi.

tnAssm Ey ( gIM ), tip. (r.d )&d lcmcnt.n { udq
tsroud', pcNcd ) b.tlDut sc rll chd.d Tn.laner. rndn
lcally 6 'Bur! Tamul , s pcpucd '. a a-t fd, hole in ihe

srMd wleG riF bdel n$ tc kn for I 4 homhs coEcd vnh
b.rt fiom th. bdcl tee, cou dunA ud $rl During rh. penod oi
f.ffi'biio, th. dr.r 6biN sh.ll of thc nuB d@ys. Choppe<t d

mdr.d Eua .l ilE difr.mr sr.a6 of nFrin8 d d.c.y .t.
srpo.d i. b.!.1 laf .!d & chd.d *irb d *nn@r iobx@
'Dhrp.a, .lri.d .ob.@ L.f ibd ey b. racd wnh lim.
(6lciM orid.). it $trEdrc .dd.d ro rh. b.r.l rui in fi. quid
shilc r bntuic of fircv @r .!d dri.4 Bv q np.'b.r.l nll
( Sulon ) ud 6ncly cu( $@Ed b6!ao ('Zuda ) is .l$ ch*cn.
ln Ai@ ! b.9.. poponiq of b.tel Ni ir includ.d in rh. qurd
ed fda lay6 63n in lh. p.. whi.h is chd.n in Bomuy and
sLich imlud6 onl, . vlry sD.ll quriy of b.t l Dul rhar i.
alEF p@..s.d ( i.Mo:d ) A. in Aso. ih. Bomb6y quid
ruy lls in.lu& lob.c@ Dn.d lob.@ chd.d rlon. ,, Asem
is bM lqlly .s Chldn . \vhrBd rtE .mFsnim of 6c
qui&, rh.y e Bull, rain d iD tlE mulh lor.bal 20 ro 25
nnu6 tu c$iull, rh. Dine may b. Eraincd in rnc
n,D<lih{la sr@t. duina sL.p (Bh,EIc d .1, I 979)

A ..s{onEol nud, ha bcn tuicd tur itr oll:bonro wirh
l|lc Dr an!b&68 B,@n Cacs l6nur. (BBC|) ro
6lMh.'i (lb. h4..r city ir A3ss) io iGtgfl. rh. flsls 6e-
ciar.d f,ith rh. enous chdne brbib 6a! .,e p,adrrd in ric
stal. and ro 6riml! rh. cfr.cr ird.Dcrd.rd], of lobaco and

iiETXODS

The BBCI ir oc ollh. r.8imll cmcd rcahcn. od r.*rrch
eat6 in lndn ed peid.s ralffir for pii6r. frh rhc 7
nonhslco tr.rc., ot wbicb AsD n tn. ld8.s. (iorrl popula.
ti6ll.a milid {l9l cds)) TrE $rdy E @nducLd fron
luly 1997 ro rw 198 ddra whi.h Fiod l72o c.G of.ll ryFs
6f caM.r w.rc Egitian ud 590 w @s of .he cso?haa6
os All sFckd .s of (:Gr of OE cophrsus wcr.
d,rsr.d b 

'h€ 
$ial invBris.ro(s) ol rtr ,{oJd for hcN!*
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b.rorc Ft.f,lJo $. Rd,qt co$thr Ai rt{ *h. rr mror.rur,6 wc oldcd t6 lrt liadx6 *ho Ec6p.!Ed .,rcp.hB &d ?ho rmit d . ,Edry M rbk ; c.oFrriEll'lr or .mEok nh 6. |Ir riccdhk h..rEtud sh. p.r6s A.6n t stup ot Err.d qh! t2 rd a;Fb6U
'R *tdrd by ..!.tor Fri,! ot !h (.c ulh $hd ,rn0r. pot ot (otro& .id flidEg rq s jd l*. t;onn r 5ttsl.
_ 

Oilfc,s dfitud ty sisooey ,.d for whn lh. e$p,Cu E ih( p.imrry sk ot olE w4 imtud.d r U. jtud, Oulor h. rd,t .!5 912% h.d .qU.]iB ftI @crnotu. 5 r/o hldsohcJrl,m Dd L6es dbs ryrE or onccR plrinB * hadhned dilas (10). *ho. rb. tulro had tprad b a ,otu rlr pnnrryrit , p.rEB ,rb ,fucnr (t|)6 t2O, rndbe Dl'o ra r@ .ld.rty ( I l) .d *ho E6!.d io b. mkladd
l.trl vd q(hd.d nh 6. $dy 

^ 
et of 502 Fiim( rftr'rorty imtu&(J5E |rE,!d ttr{ rmr

.DaL 01!.. Ed 6 !r!d Yl,rE d.u8enpir r!robt6 m@rk r.d 
'n 

!,. 6e of dr inrns s *. s ddrr\ otFMul,h:biE l iEtud.d io6.eo smroa rd lh. .erumprm ot .tolEl B r.lt u .[.wBg D.dic6. A pr.-d..rgn.d. pr?

::11.1*j"T': :. d-rs"d sFr,nqly fq lh. srudy rh.erTrd.' ot @rok nm rlhc lh. rilkj b.,nsrDs lh. Dlriftaro BprEr B tll.ty .o hn mDimEd drfrtu6 ot qDeME knniE .!d .tro or.d.qry of nhh6 b.ed u*Fr6b &d @r.t3 !n 6e he @t b@ u|6rrkd funba
tu:rrrE ol ,E d.b E by Dtipk togijrc .rrlEsm (86tryd 

-Day, 
t93O) 6m *ti:[ rrc o! ELrE Nr tod<! Eb .

aflp)) {d .r,rn rd GM Ec d.f,vEd fa bd?t fu| .rEqnB,rot*6 tuttrg .d .Lor.t 6EIFiM (wr[ s qlhod

ylfr,.r,:--' .r *r 6d0 rd 6. drr 2. Dohr.I,6rdrdns. h.b'B). rn rb. mutu&b..t mo&L. ;. .odrE,
td6 lft 6n d h.f* tn. arG,r E b or hrd

EsriEiim of ln. FoF.ri6 oa(:s ot. di* .tuiunabk .o
:I:I b.: e.drur:: rry hs b.a (hr by okuLiijs dEaobArqr 1116 rd a.h m!u.ILen, t95!).

RESULIS

Th..dJsr.d rirk M Er.d *rdr lh..herng of b.,.t nu, *fthab.r$D.rho( ts bLm sn.trns ard rtcohol coBmpriq datr rmh or onsuhpnm {Tlrbks I tr o4.,, fo, !I I h.brirrh.r. *.r? si8ritcdty .t i:r.d ORs n hdl kFts o, i.br. or.f,6 r tonA dueon of imx,rpro .nd .l.; ,.Jld6 otdG. Gp.ne .fi(B ld. I hjbb Th( .drq,.d ORs rorp.eE vho (h@.d |lelb tr 2OtilBI d., ri .speib srhm.(n@ wm tl ! fd mks.d 8 a fq tdt6 (p. omlrd bb con:prnsa) fr,bL t) wrxrB lh. .drEcd Oys ,qrdDg nd? rhM 20u8. d,y wR I 7 tnd 2., tp.O OOI odP o 0]) rl'bk 2,,nd dE tdrBri or, r", O. r,,eh_i l-o 
"ratrMorcGhpnon ws.,l8 tp O05) to, (Rtdmlht mrche ru nft! a wftk)&d r6tp 0006, rd to!,6 (dri.t irg>'u n,B ! uftr)frrbtc l).

. 
6t. ol lh f irk 6nd popotare rnd ,8% olsde mrc.ho6 bur oty ,4r. or rb. lm &d trr ot rh. *o|h sBJ.dbko .nd ol, 24?. ,rd 4y. (rlsrd rt@lbli dnll.r t. yr*

or rh. t*d poprt @qpoiF ud ot r l.e, .drEr.d ORrrd rh. \trEtEg md drut,nE h.t,". *p.,"a *,O O* r-cE'nC.rh.d.uitdr6utBr.Elrt.r.dItrbt62odl)Nr .u lmrqEd ru4h6 rn !h. Ei
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cGid.rrnon of lh. dur.tim of chd'trs h.birs dd of rh. as. rr
*hich rh. hlbn 6 b*eD !p (TrU. I ) shoE ad,Ekd oRs of 106

&d I2.9 fd lm&dwvho h.d b.cn cbdi4 fd m. $D
20 y.6.nd or lo I n $ 5 I fn iho* sno sb&d tb. hnb b.fd.
rtr !g. of 20(P< 0.001 iD act'!tt n..)

Th. r;ls Mnrcd wirb th. dillGdt ry?G of qDd dEi .r.
chry.d c rhM i, Table 4 Tlr niSr'd .djui.d nsls fd m.n dc
assiaEd witl i[. chding ofbd.l tul rB.thct wi$ roba@ Odh
Dh4ar (OR 7l.P< 001vherc f.mcnl€d beielnur * uql an! OR

I l. P < 0 0l whd. srs d Ed b.r.l.ur B ued) ad Zd& (OR

6.6,P< 0.001)) rdllmvtl ch* tobco.lm (Chadha) ln( nsl
is areddr.d {oR 49. P < 00ol) Th. p'nm fq v@n 6
simi!! bd d dahcal lI@Es, ttE nmb.6 @ smll., th,
rhc fd trB ,nd e ih. oRs e I'rcly l,o be les siible

For horh mn &d som6 rh..djsr.d nsl6 asailr.d wnh dr.
cb ins ofb.icl nrt *i$our t.'h!cco d. lryer fim rhos whc6
bb.cco is 8.4 Bpeci.lly *tcn th. i.,b.cco is .dd.d to fm.nt.d
nul lOR ? l.P<001ro'en.ndl.6,P<0ml forvmcn) Ttc
Oll ,.sdi.rld w,th Etin3 JEt ars ( ,.d Lri.l nur aE I 9 for

dl.s .nd 0 t fd ,.na!6, Enhs d'ff.m8 si8!ficsrly iim tn.
ris* r non-.ho'.6 ror chd.E ol Lmdr.d bcr.l nd s hot
robacco UEE b r di*ltrlY E,s.d nst fo. n.l6 (OR 2 3. P < O 0J)

ddno.ldhonotnsl lor t@16 (oR 0 8. P 0l5l)
Th. nsks lor pcMG who spn oul lhcjuic6 orihe qud con.

hnd wnh rhose *hoswalloy ri.n ed fo, tbos.*ho rcEm lhc

@zntC d Reeath CanPagn

quid iD lh. mdtn fd ldSd Friods ofdft ar. Bircn i. Tabl€ 5

FM ml6 rh.rc ir. cld nEd ir iffiGing tul ftoh in@ *ho
iptr c s*nllw scri6 (.djBr.d Oi! or I 4 rnd ! .6 lh,r .rc
mr signi6tu'ly diff@l nm rn rnt in.on<hd6) ro rho*
*ho bort w.ll@ rh. juic6 d rcllin rh. quid in rn mourh
(oR 61. P < 0.001). For *oM thc p.ed is l.ss clar but Ok
nDh.6 sho rcbio dE qud in rh. m@rh wirh or wnhour

Tn @mbincd.fr6r otb.r.l tr chsinS.d sm&ing6y.ll a\
.hsiDB ad dcobol drintDgest D ir TtbL 6 rnd T.bl.7 Th.
hisL.sr nrl6 fd M (On : I5l) rd rl)lm (OR = 2?.4) wsc
fNd b b. 6snl.d rhd fmr.d L4l .ur B 6.d iD 6mbr
Erio vith rob@ &td bidi smtina. A cmbE!6 of L'*rLn
b.rcl .Dr pirh tobr@ .d m!fficirl .lc.holi. drinls sho,cd
! hidly .khrcd rist (oR = I 8.5 M md oR - I 1.5 F).

Thc tu*s for p.rcm who pEdie difid.nr combrmtioos of ih€
thre habir5 ar. g*a in TabL 8- For bolh t6 ud *oen, rhc
hishBr nsk * .ma8 6* wto pBc.iG .ll {i,.c, chdins bcrel
D!t, mobn8 

'obr@ 
lrd osMir8 .l@lDlic dri.rs, (ORs I I 6

d I I 8); lnd lh6.n6g rhc vho chd &d imt. (ORs 3 4
md 3 I ) Tr,c OR. fd .lw;g ad drintins arc rle .ler.d bu!
b. slignily ls6 ahl (ORr 5.5.o.l7.6) Tn risls Miar.d
virll 6e p,erie oajBl @ ofrhc hlbir !s!i. rhw chsins (oRs
I4 for M and 3 5 for wom.n) wirh r h'Bhd risl rtan smkins
(oR5l 9dd 2 t) or dri.Lry (ORs l.4 aml !.7)

-),

B.tush r.'mt d CaMt l2N1) eqq, 661-s67
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B.kl nur .hdmS *,rh d srhour ro66cco ha b..n jh@n !o bc

'nd.Fnd6 y lsqtrlcd y h lh. dcv.tortuDr ot ajophag.dt
oncc, m Asn lnd rhdc u. , t(.r dN r.t,rd Etms rh.iodrdl. a t.Nl .fi6r tusl\ x. h,ghc, tor mo fix fd wl,lrmed tunt6 ed.R troD 0E d.L sbe! $rr rt. dEw6 iee Mb .i . en8q.8.. E rob.oo ,D. oiim sd cle bdnhd. fr.qtrortt dung rh. d,, .jd lu rm8.r Fnodr ot rG.
srm't.r trndns\ t!v. ,t$ b.(n,qn.d from .ts+h@ rn tndh(J6selh, r97t. le8t, Ber.r, h AsD hr5 bcn lMdrhrr rh.nrl fromlhtuh8 bd.tndand rob .orqclh., a h,ghe,hd 6r xom bcrctnu' !ton. dJ rhAdrffd! iium lh..!rtrd rbd.
mg\ nom Bomb,v *hcr..hd,ry h.!ct nJr,ton. sar, rub6b.n,u' h'Bhcr nrt. rprEMrty &a rN rh. Iu(cs fiom ihc aud * hroboco Erc cu y,p.r @r lhrt.lhe lrom bd.t nur.lmldc h.biMlly s$ @.d rJus*. 4 te?t)

Ihe tr1el .d t,ta, ..raA, I ) ha bcn shM ro h.v(.rrc,o+en'c F,orll tsun d at. tel, Shara. .nd w!ry. ree2)

B.nsh Jomat ot cilcs l2@1) astb), 6cr li6z

3i-.-1:Pl 'q:r p,op'on'hrc (MN,N,. . pqcn,. oh!-8o IN&,dd, Ie87,alld jtot..hl. DNa lddxB (.hddd, teeq hrt. b<n dfr.d r.lh. strh of b.k, (ho.R BorhsrM lrd rh. eiir .ll.to4 !6titr., p..si In rh. nui h.velH snNn io^b. g.les. ,rd muS!.( {Ch.0. d .t. t996,

::::1:-y Tl'*."i*!na,r. reee. s.,ru d rr. I yee)
r ulm@D6 ot.'@ dua ha ate hcn tsrd by tEA, r&rr aa\peetnBtlu, / naa rd Rhsqpo rp {B!,<,J.. t9SJ, Sdt.sd oupr., 1937) wb,ct e pr.nr *trE86r( z/Ir,,r r,,( rdr, rh. !iI(r oa chdms b g,-^, * ,r,. u**r .**ad muy 3Mri h!v. Ddrdrcd, fqS d6. r6nonr.rctar,on.
\tup * i tumou: orrh. ont.,vrry (Blor er rt. te97r t,tutuacdmporolt ot rh. b.|.t qud x. .u""6.a ,r,,_gr, ir," .*"*
l:.r'-Yb. b,.h*6 sr!'. sm por,on u rr.i.oarrm.co wh,r rh. leph.au B ,t$,ffdcd Th. pr.fir !tud| strdatywreB ![r hd.t Nr chaug 6 proh.bt) ih. lBr ,mtuin-s b!b, to' es.phleat tuo . er*. _a ,h* ,r,. n*ar.d al,h,td pobt^.d&n6 b tusntrgh rt. n{rN{r,16 qrhotrd€.Dt, ou (h.n tE.th:r

*4'-o
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h. c. : c.g. c. : cd6di Rlt = F.r&. lac. cF r c.$ rraan
ln s6o.or-a- n 6 e!sur.. .!FE4I Ef . r..ocid i'e Gri. RE,RRT *rE. ii abe,y ag.4 e,o/p)

acxito*t-Et cExE rs
w. rhrnt Dr @ AlnEd Ditu r, ahub.!6w aseb
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Oesophageal Carcinoma - A Study of Risk Factors

(Emphasis on Nutrition) in a Teaching Hospital of
Kumaon Region of Uttarakhand

5ubhashCJoshi",5;ndeepRSaxena',VNSatyawali',Arunloshi",PraneshNigam'
VK Singh'-',5P Rai'--

Adstract
SackgIound:{anceloesophagugigcommoninl.diaandisrhethildleadlng(aU'eo'.an<crdeathinmalesand
iou,r-tr tn remales variou; fa;to6 rre rcsponsibte for it and pres.nr etudy was undertaken to study the v.riout
riskfactors with ttress on nutrationalfa.tots asto.iated with it.

Mcthods: Ninely four..ses of @ 5.ah.er and malched equal number of healthy individualt {control)
.onnituted the study. They were a$c ,rtheir di6tary palt€rn du,ing rhe pre.eding 10-15 years with lhe
helpofstandar.IfoodfleqUencyqUesiionnalremethod,lnfolmation'eqarding(ongumplionofalcohol,smokinq
:^; lobac.o chewi.g with or wirholt betel leaf was

Res!lts:sevenhundredandeightyUpperGlendo5copyrevealed94(]2'05%)Gse5ofoesophagealcal.inom.,
H inopatholoey revealed squamour cell .rrcinoma in 87 cases (e2 50%). ad€n::"-'.':T1" i "-i",'-1',t*],0T1 :19.." "ini .i,!; p".. 

"t 
aaenotarcinoma and squamour cell 

'arcinoma 
sitth {3617%) ind 7h {23'40%) de'ade

ofperron'we.emainlyaf'€ctedwithmaletofema'eratioof2.l;r.They.w€lemoltlyoftowersocio.e.onomi.
iAz.Soxt .tutrr. Vuiiou, ,isk f;ctorr.ame.;croes werateit consumption of qiaen and leafy vegetablei and fruits
;nd consuming morc spiry fried and hor food.aid b€ve.ages. , Mreased isk war seen more often wirh .onsumption
or atohot tneir and wittro!r.or tess satad and.snack), srioting beedi and .igarette, afld iobacco chewing with
or wirhout betelleaf.!t ir directly lelated to ? nount, frequencr mode and duration ofuse 

-
{onclUgioos: Maligoancjes in gene.al ale l€solt of multiple factoB and iotera.tion of several environmental

facto6_ one facto; ca.nor be btamed but combination of fa.tors increares the rirt ot oesophageal .ar.inoma.
N 

' 'r.it 
ional factor it also one of the majot .ontnbuting {a<tor increating the risk ofoesophagut 

'ancer'

lntroduction
/- dr.F, o{ rhe qdr,o''ntesr'nal trao tr a major hedkh probler
L ihroudhout lhe world ln hdrd, rh€ qallrornleslrndl(an(ers

.onr.nrt" U.r*""n 15 ro 25% of all cance. burdenr and B more

(om60nly teen in Katnataka, T.mil Nadu, Kerala and .lso
repo.ted lrom Assam and Kashmir'' OetoPhageal.a.(er i5 the

thid leading cauteoi (an.er death in male and fourlh i' females

.nd the in<idence it low in rural lndia.) The importance of djet

and nullirion in the etioloqy of many malignan.ies hae f.ined
a wrde a.(eplance. The nut.alion in oetophageal .ancer etiology

hat al5o been tt,ested. Main rtre$ has been laid a5 lack ot fre5h

qreen veqelable5 .nd let! intake of vitamin_A, ( an'l rihoflavrnl

iun9.l ,nfedron, and (oneum ion ot verv hot beveraget has

ahoLen rugqesred as,iekfaclo6 inchina,singapor€'nd lran'r'

The in(iden<e of oeeophageal (ancer in lndia ir in in(reaeing

re.den.y bur very I mLled dara it available, especiallv on ihe

a5ro<iation of .utritional fa.tors with oesoPhageal.ar(inoma
The present uudy wa5 undertaken with $e obj<tive to sludv the

'A55istanr Profettor of Medi(ine, 
_Arso(iate Pro{et3or ol Medi'ine,

-Profetsd a.d Head, Deparroenl of Medicim, 
_Astsranr P'ole"or

ol Statisti<, Communilv Medi.in€, - -Proteesor of Surgerv, 0'
5urhila Tiwa.i Memorial Foresl Hospilal and Uttarakh:nd Fore

l]olptrarlrui Med'.alcolege, Ha1dwana263l39 (Ois!l.i Nainital),

Re(e,ved. 22 04 2OOa; R.vlsed 13.07 2m3; R. 
'evited: 

07.os 2009;

i5k lado6 (nutitio.al) aso.i.ted with oesoPhagea! (arcinoma

in rhe Kumaon regaon of Utlarakhand, lndia.

Material and Methods
The pretent studywat baed on 78O.ases, on whom the upPer

gattro internnalendoscopy was performed, lrom .).n uary 20051o
De<ember 2006 for variou! indi(alio^s al the Gast.o-enterology
Unir o{ Dr. SushilaTiw:ri Memorial Forett Hotpnal, Baldwani.

Amonq!r rhe5e 780 parient!,94 (r2.05%) of them were of
oesophaqeal car.iooma who consinuted the present study and
have lulfrlled rhe Iollowinq (,lteria.''s

. I 
' 
do, oor' dpp."rd.,-'yn:.J to o.,oplr"aprl.dr. 'nord

. rlrsloparholoqical proved(ase! ol oe!ophageal.a,.inoma.

. Not undergone any t.ealment r.e. (hemorherapy or

. ln good menldl healih lo reply the q uesiion.ane

. Nor s!Iie,.d f'om any major .h,onic illness rn rhe pasl

b€fore rhe diagnolis to ae lo a3sure the actual pattern of
.jret wnhoul any modfi.arlo.

The <onirol group .onnnuted of healthy individuals who
were &compdnying lhe patiems and other rndividuals a(endinq
rhe horp(aL wrih parienrs Conlrol group were mal.hed wilh
age, sex and socro economi. statur el(, and had nor sufJered
from any malor rllness rn the Pa(



.._Thc!. 
pariats and (onl,ot ,nd,v,duat! wpre,ubl.(ed lornorough.linrcal euh,ndtron rnd retevant invesUgal,on!

AII ol.them werc rubre(red to prc t*te., and lehlirru.lurcdquenionnatre so ae to 9et,ottowrnq rntormat,on
I. socice(onomk pro6t€

inlmation war @[*ted,egadrng o((oparbn, edual,on,,ftome, retigion.nd pla(e ot reriden(e (Kuppuewahy.r

Nurritionat o. Dier.ry Hirrory
Iyp€ oldGr and its (on it@nr! coisumed duriog the tast-rur,5r_e.R prlo, ro d,agnoerr ot oerophage.t carc,noma

i: i::$:di i:mlffi "i,:fl #: ::H::iri
ii",i; "i':l'l:ll.!':,'ilJ:* ::1il;1i:,'J,li:;Hl"Ti

-**n*,"E*ftffiffi
lnroxi(.nt Cdtemprio. Histdy

LTL:TG 
arled .bour.6n,umprDn or ar(ohor ,eeardrneramorrt rE, d., type, frequ€n.y anc, whether wnh wat.r,er.d .nd s.ctr.erc ) iimrt.dy rhey h.ve been ;rso alked

lliilli]iilT'' '''"".'e and 
'hewins or tobdc(o '. 'rs 

-
The,.olte(ed ddr. we,e subi\.kd to (onr/entional ,rau'l(at

f i##:i:i*fix*rr:#jTii:##l*-

Results

,.,Major'r, ot.the.pallenrs were trom 66 {36.t r%) and ,/hv,r-.o%),.re(ade of tiI€ (Tabre l) wirh ase v..ied f,oh 14 ro,/ yea6 (mean _ 54 67196 yearr) .nd mate to femare rdno of

ii:*:^+'iii::"Ttt,g;m,,i.t,,lx :l;nrl';::*ou-ro be.rfieiing from @eophageat (a,choma rh€ rpe(rm.nr*en @,hBtopathotogy,eveated equamou! (elt (ar(,noma ,nd/ (ar1 (92.10q6). adeno(dr(,nomr ,n u (.se, {6.r096t .nd one

Table I :s&io demographk parre,n

34
,2

6a 6a.6
lo L'l

2.rl

2t 2A.@

37

0a oa.5t

20

22

36 la29

2t 2t

23.,O

32
12

ol 02 o)12

Table2: Dierary sbrus ketatDe,nt factors)

Type ol diel wirh fGqu.fty of intake Oee<r..imru (n = 94)

l. U^<blgound & grcund Eg.rabk
c O.ilytoa/E.r
crE{ttor/n €r
o (t@si,El d ,Jr

2. Gh LatGg€l.bte
4 D.ily b a/i{er
..3/E.tro r,/kr
o O.@i)rEl q llit

o D.it lo./,et
< rEtror/Ek
o O(6'io^at or nil

4. l,lill & Milt p6d(ls

4 J/ @.L ro t/wet
6 O<olidd or nil

| ,n .i (htt@n fith .k.

.,l/,ekro t/Gek

2)

la 29

22))

14.29

r 9.m

29.7a

2765

55
t6
ol

5A5r

o 262
t.4a6
2.149

t.618

oa65

o_251

o-2t5
o.132

05ta

0552

3.437
3l05

50
26
l6

26

h
t2

tJs
0tr5

r2.r42



IabL l : Narureo{edible ani.les.ontumed ketative riskfaclo6)

LL

3a

lr.9l

20ll

2553

43.91

55ll
0.254

0.r61

or",
0 250

3a

50

52

23

t_155

r 2€,o

. = p < 0.05;" = p<0.01

patienr of miled pi(lu.e of rquamous and adeno.ar.inoma. lt
was mos(y 5een in lower middl€ (,t4-68%) and lowe, (18.2996)

clast of pe.rons who were edu.ated upto junior high s.hool
level (,14.63%). Nearly 67 <ases (71.10%) were unskilled or temi

The rraple diet in ihis region is ri.e {patienls 46,80%, control
33 30%) and whear (.a36 14.1096, contrcls 43.70%). bur at iime5

rhey uted ro tale mixed diet. There wa! 3igniti.ant differen(e
between patients and .ontrols reqading intake of veg€tables
(Table 2).Ihey were mo(ly takang underground or grcund level

9rowi.9 vegerable three rimer a weel or ft.ationally (41.48%

connol,6r.69% .ate, and leat vegelablB {51.18% .ontrol and
76.60% (ate5). The lnlagnituant differe^ce was seen in the ute
of dairy prodo(t5 and fruitt (68.atet or 72.20%). signjficanrly,
more patients wer€ taking non vegetatian preparations from
daily (24.46%i ro three times a weet or on(e a week {47.87%),
whi(h was spicy in nature.

Signifi(anr role ot the nature oI diel hat been obterued in
rhe preeent series of (.5es (Iable 3) Mosr of rhe patients we,e
1akin9 eiiher too rpi.y (ll.9l%)or noderately sPicy (46.80%)

meals and majonty of rhem we.e fond of takinq hot (53.19%)

ro very hot (25 5l%) tea, coffee and meals (warm 40.42%, hol

T.ble 4 revealr rhe si96iI,.antly more contumpiion of
intoxicaors by oe5ophageal can.e, palie^ts. They were
.on5uming more al.ohol (patient! 74 50%.ontrol 48.90%) and

32 of them were .hront al.oholk r.e., ali lhe 24 hourt they were

under the effe.t al(ohol inroxic.rion. Ouite a qood number of
rhem were consuming neai al.ohol (17.14%) or alcohol with
little amount of wats and talad et . (34.10%) and amount wa5

more rhan 2OO ml per day {55.26%). Dunnq akohol inrate or

otherwite, ihey were tmoking be€d', Dore than one bundle P€r
day (3a.0o96) or ciga@n6, more than one pa.ket ps dayl2ll0%)
{Iable 4) or boih depend,ng on availabrlLty (9.60%). Toba.(o
(hewlnq was presenl i. 54 (a!e5 {57 s0%) eithe, alone (14.00%)

or wnh belel leaf (2 3 16%).

As evrdeor from Iable 4 rhe prevalence of combination of
va.rous rirk facto.t i.e, alcohol, !mokrn9, robacco chewing,
!pr(y and hcl iood, t.-(ks, beve.ages Dlayed r tqnL6.ani rol.

h allrhese (ombination! al(ohor, smoki.g and toba.(o.hewinq
played a 5i9nifi.ant role and al(ohol intakc (70 cases or 744%)
was on rop. This was iollowed by temperalure of rhe beveraqes,
food and snacksandtheirspi.y nature (74 (ares or 7a.78%).

Discussion
ln India malignancy of qasro intestinaltracr ir more common

spe.ially in K€rala, Tamil Nadu, xarnaraia followed by Assah
and Kashmir, but no a(tual prevalence data is available.rr Few
ttudier reported ihe o..urren.e rate berween r5 ro 25% of all
can<er burden and Coimbarore Government Hospital, Tamil
Nadu had rhe regist,aiion rare oI8 12 (a5es oi oesophageal
.arcinoma every month ln our hospnal baled rtudy on upper
gastD interlinal endoscopy we deleied 94 cares of oe3ophaqeal
.a(rnom" out ol /a0 upp", qd\uo 

'n 
esundl pndos(opi.r 9,v,n9

the in.ideo(e of 12.05%. As repo(ed in lite,aiure,' tc'0 we ioo
deGcted squamous .ell car.inoma in 92.50% of.ases. Maximum

^umber 
oI (aser were teen rn 6'decade of life wnh male ro

female ratio fiom 2:l to 1.5:l!'''? and iame was obrerved in our
prese nudy {66 decade of lile 36.17%,mean age- 54.60a9-60
yeart) with male to f€male ratio of 2.1:1.

Can(er in general, i, m!lrrfactorial in origio and r.veral
environmental inte.a(rion5 are posrible. lt is not easy to
quanrify the conrribur,on of diei to.an.er .isk. MumbaL trudy'r
revealed the 2 62 times higher risk when veger.bles spe.ially
leafy vegetables were lert .ommonly (ontumed or almon nrl.
A dier rich in green leafy vegerables.nd tr!its was found to
be lee5 often a55ocraled wilh oe5ophaqeal .arcinoma.tror'i6
Various nutritional fa(lo.r have been impli(ated in .aurarion
of oerophaqeal .ar.inoma.ln rhe present srudy, most ol the
patients {61-90%} were <ontum'n9 lerr 9r€en and/or lealy
vegelables and fruilt. ii is just beoose of lack of knowledge
and poverty.Ihe porentjaluy of aniicancerout property of
green and leafy vegetables ie due to Grorenoids, vitamin C and
E, telenium, folk.cid, dretary fibre5, alum (ompound5, plant
nerol5, lndo r, llavl.old5 et( The5e agents have (omplement.ry
,.. ^.ll Js o!" 1 ni' ,g ap h ,a \n or, r on. dprot ri nr'on d o"
oi enzymer, i.h'b'r'o. oi.nrosamrnet Iormalron and h.lprnq
rhe binding oi(ar.inogent in the ga(ro intesrinalrra.t and anii
oxidanr eftett! rr'ri lr rs rrrd rhar ihere <ompounds has alto
mm!.olo_o. p,oped.s vrh{h m:y .ll!e..r r.,.,.09e.r\ s ''



Table 4I nehive ritkf..rors in retation ro inrori(anr, (onrumed

lype o, dcr with feqllfty o, i ile

6 O<<.riyEl d nil
. upro:oo nJ,/dt
o 2@5aO iild.,

o O.<.tiDl d .rMt nit
< lnrdrinenr 2{ rel
o ahrot drintd (.tmn ary .t r)

c Mir.d w h *.rs d !od. .id whh ,Mtr .r(
o llrrcd *nh 

"td 
& eLd

2 Sedi irbring Fd.y
o Mlld i!. uplo I hondh
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loEl
3. C'gr€tt. xE*nr FdEy

o Mild it lpro I p.da
e irod.r.re r 3 p.<lat
o lb.vy ,re tDn 3 p.<t rs
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0a
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t5
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2551
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t5
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o5
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@
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m
r5

2t20

5r,6 l@
34, r -m) o./r9 7D6t0.6, 0.1a5 0lt2 l-&. 

- 
ooto o.@ 2J54

5r.06 t_0@
la29 06 0.{!6 l-550
10_6, or20 oJtT l-2t5

869 r.0@
26.8 r.625 o.4tt !5!865-21 0j& 0.t96 2JA

lo, rlm

t7.to o76a olD 25,1115.40 03ao (u46 1616or5o o2a) otSt rtl3

loTo o50o 0252 251705.40 0-2ra o.t/6 r32f,0,120 O2l3 O.t3I 2-OOO

2030

o5l(, 0.6& o_ta2 l5!lo3.ro 028a o.I9 2A5r

o5-lo ota5 o:09 2:850220 00ro o,oro 1.4t9

2.194 o.'42 f.656
0_169 O!9t zola

Kashmir erudiesl ,.nributed to conraminarion of raw food-
nuffs wnh N-nit,oto.ompound! atong with use of spicy hoi
tood irems and tahed te._ tow ro(io-economi.,ratur.nd
.onsuoption of very hot beverager, lmoked fBh, f.ied a.d
pi.kled vegetabler and r€d (hilli have b€en asrociated wrth
oesoph.geal (ar.inoma.,r Table r a^d 3 of presenr (udy,eveats
rhe 5dhe thing which hat @ntributed to rhe.an(er oetophagur.
Chitra er al" nresred Dore on rhe ue of.hittiand pi.ktes in food

lnloxicant (on5uhprion rpe(ialty atcohot in itt vaio!1
formt it. w.lle3rablirhed fa<rot in the 9en6i! ofoetophagu!
(ancer.,'0 Alcohol .nd alcohola( beve,agee post€tt tome
carcinoqen( <hemi.ab and (onrahinanrt which a.e Inown ro
produce (ar.i^ogeni. effed and few ol rhem need lo menl on
are N nnroso (ompoundr, my(otoxinr. urerhane. rannint and
pesti.'d€ .e!d!er.'rorex lr It ihe qu.[ty, quantir, .on(enUat,on
and dor.rion of (onsumption, whi(h 6a(eB in .auear106 oI
@ephageal (ar(inoma. I n p,esent 94 cates, 7450% ofrhem were
.on5umr^9 al.ohol and 14.04% oi rhem w.re .hronr. at.ohol(

who we'e all the 24 houB under at(ohotic effe<t and (onjumi.g
n fo, more than I vedA (m€an duraton _ 42-t.5 yeari). Twenry
!r ol rhem we'e td\ng neat akohotand lhlr t@ morrty wnhoui
tna(ks etc. lr eemt rh.t .l.ohot in ttpre c.res is one of rhe Nin
Irk la(tor.lh'r obr..v.t'on rr atro 3uppo ect by Nor.ni and
,aya^n lromlndia and othe6thL.'r

Ihir te.jes of (a!er rev€ated the ,lgnifi(anr rote o, beedi
.ndlor 09.rcne tmokrnq in oeroph.geatcar.inoma. Amouni.
frcquen(y and duraion of tmoling har di,ed retarionrhip wiih
oeiophageal (.r(inoma even though ir, rote in bron(hogenic
cr(inom. is welt ertabtirh€d. Ooring .t(ohot anrake €spe;i. y
when 'l n tdken arong wrrh orher perron3 lhey used lo imote
more 5ewnry nine €t m%) (aret were lmoking beed, l,t4 6oib,
and/or (igarelre {29.a0%} for ho,e rhrn 3 yearr and ,ome of
rhem (27 80%) we.e (harn tmokerr. h has been obse,ved th.r
emohng, mainly (igarexet, in(reat.t ihe ri5t of oesophaqeat
(ar(rnoma by 1.95 lrme5 n lodia and devetop€d <ounr,i6.'rol lnl.d'. and esp<ratty 

'n 
lhe Kumaon ,egron of Un.rakhand, rhe

cr^r' fn.&3anroo9 !o! 57



o,art(e ol b€ed' lmoll.q rt (ompdralrvelv more prevahnr th'n
cioar"rre r-or'nS ar rtrey are mosllv ol lowe, siro c'ooom(
q,orp (a,2 gooa) und,ttit r*m! lo 

'n(rca!€ 
lhe skot@sophageal

Toba((o chewing with orwithour betel'leaf hat ben reported

to be an important ritk f.(ro. i^ oetophageat carcinom' in
(.6.raka.reitram)r md other pant of lndia"? and tepo ed

2.5 to 2.8 fold in(reate in cancer ri5t amongst tobacco (hewing

and imokers ctich it dne(tlv relared to aooun! f'eque"v and

draron o, se We too obleNed rhe saoe as it is 
'lear 

lrom

Iable 4 and identified the chewing of robac'o wilh or wnhout

betel leatas one offie connibuting factor in (ausation ot c'ncer

Malonanlre! In qeneral .nd lhat loo ol lhe gdttro{nl$rhal
.".r ari sa,O to Ue murr'ta(rorbl rn or'9in dnd rnlerxr'on ol

ser",af "^ri,."-."tat 
f"cto6.Ihe pretenl ttudy revealed the

..-. 
' ". "" "**t,.".I 

can(Pr oFloph'9us wrlh al(ohol'
(;ot'no. lobdc(o.hewrn9 w,!h or w'thour berel reaf dnd

L.i .r i-t".,*" r.oo ,... g,een and lealv vesetabler' lru't!

-'a.rror" o,o,nt lt (rn be rard thal lood whnh 't la(trng in

or*. r*"'iur"t, r""tv '"gelablP! 
lrurts and rnge{ron of f ed'

l^,."..7i"' r""a -u o"veraqe! plaved an 
'mportdnt 

role rn

,,i.,i*ino tn" ,rr ot 
""tophaqFal 

..r('noma' h (an be taid rhar

i"ii J oi-*'." t""a tg'een and realv veserabrer' lruit et(')

n* 
",rJ 

or"r"a " *tt,o'" (onrrrburorv fa(lor in the aetrologv

of esophageal Grcinoma.
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Tobacco Use and Stomach Cancer Mizoram, lndia

Rup Kumar Phuk.n,t Eric Zomaui.,2 K war Nahin,r Nakul Chtndrr Hazarika,r
md jagadish MafiantaI
ReSidBl M.di.al lrffih ca@, N.E R.Sp (rcMr), asn, rndi ,i'd 'aawl CiYIDlGPibl, Mlda lidrr

in

Abatract

The indden(e of sloma.h ..n.er in India is lower th.n
rhil of any oth€. @untry aoud th. world- rrow.ver, in
Mizorah, one of the north{.sl.d stlle of Indiar. very
hiSh aSe-.djusted in.iden.e of noma.h crn.er is .e.orded.
A hospital-bascd ..*<ontrcl study w.s (ari.d oul to
identify lh€ influence of lobr((o use on lhe risk of
developing stoh..h ..n.er in Miroram. AmotrA the (.ses,
the risk oI stoma.h ce.er was signifi..ntty elev.ted
uonB tur.nt smok.B lodds r.tio (ORl, 2J;959" (otrfi_
dence inledal (95% CI), 1.4_8.41 bul nol ,monB e\'smo\eB.
HiBher rirks *.8 se.n fot E.rziol la l(,1 .iE.mh.)
sm;keB toR. 2.2 e5% cl, r3-9J,. Th? in(reased ris\ w.r
appenl among subiects who hrd smoked for >3o y..6.

xN[dV2l6s'!a,a/6irdPd6/6/6
q Lsdlr H<r r6ricr - w Nr kid

riRr Pobi 16. D,n pab@
is,7ri.dJ ffd6d.".

The inc.ased risk w.s si8niti.anr wilh 2Jotd in.'ease in
risk emon8 th. subiecls who sDoked for >11 pa.k-yea6-
The risk increased with increasinB cumulativ€ dosc of
lobacco smokEd (nd. Irrhr {tobrc.o smoke-infused
waler), used mairly in Mizoram, wd seemed to in.rr.sed
lhe risk of slohach canc.r ano.8 .ur.nt use6 in bolh
univanatE and ltultivai.lr models (OR, 2.1; 9s% Cl, 1.3
3.1). Tob...o.h€wer alone lOR,2.6j 9svo Cl,-t-14.2)
showed siArufi..nt rist Tob.c.o !5. in any fom Ismokina

d smokel6s (ariblr and (h.winpl inceased the nsk of
stoma(h .ancer in MizoEm indep..d.nlly afier adiustinS
foi .onloundin8 v.rirbl6. (Can..r Epidcmiol BiohJrl(.6
Prry 20o5ra(8):1892 5)

lrltroduction

Stotu.h @cer is ode of ttP mct .omon .d.eB in the
world with an Etirnatcd a76,0m t1s (as€s rePoned in 2m0
(l). Stomach caner 

'5 
iugt6t mm8 malc n the PoPulation

ol C]ffBle in Chhd (age ad,usled rate . 145.U Pe' ld, rel 2)

AmonB femals, it is hiahst in the PoPu-lation of YamaSata

in lapm (aBerdiusled rat€ = 38.9 Per l0'r ref 2) However,
rho rat$ ol sloma.h caner rn Indd an' lower n ,omPa $n
with othcr countn6 aroud the world (3). In India, earlier

studi6 showed relativcly hi8h.t iridcn.e of stomach cancet

monE mals in Ch.Ma' du,m8 rerT l'! loai {aSFadiusled
ralp --lJ 2 pcr ld) ud among wmen rt r\ nert tt' (der of
lhe b'c.sr (.ae.adtusrcrj rarc - 70 P.{ t0-. ,ef 4} However'
r(ent studi; in Miaram, showd v.ry hiSh inodene' of

MiDramissituat.dbetwe!92.15' b9329 ElonEitudeand
21.5!\ to 24.35' N latitude and virtually land l6kcd and

situared betwen Myamar in the east and ttanSlad6h i^ th.
w6t The Mrc D$plc h.ve therr anccstralonBm n Chrn. {6)
'Iobacco 

'mo} 
in; r;'c - I-'l,zoram B rc,y h,Bh Jmont rdulis

{7r. A p(ul'ar h;brl of u{nt 'turbul' llobm o \m.Lc _ inluqd
wd r e, t has al$ b.?n ob*Ned mMD'am lhP hab'r of .new'nt
tFrel quid, conlatn,n8 hsh betel nul, slaled I'mc *raPP€d !n
belel6at is al$widcPread in Mroram Iob.,,osorlPnusd
Dried toba(omixcd wilh liFePrd.lsd wi$ riPs of thumbon
$e @lrn of oth.r hrnd inlo, Powdcr lhal s Pld(d ncar thr tum
r".;" ltrallv rs "Urrini" also (hcwtd In M'/,nam

Tobacco uie in the rom ol smoku'8 6 hiShly alr(riat.d
h,ith stoma.h .arrtr -llP 

FtPIc oI Mroram arc culturall)
$d ethnicallv d6l,nct rh)m the orhcr u'hn dJ colMun'rns
.l lnd'a. D!; to their P€alD, smolirB habrls dd u* o'

oth.r tobaco produ.ts &d hiSh prryalre of stomach
camer in Mizoram, a tut.hed ca*control study was caried
our at lhe Aizrwl Civil HGpital, Aizrwl to invesritare
hfluence of totacco te m (aer stoirla.h.

TriDlr- A number of smoking a.d smokeles toba..o
pmducts arc in use all ove' lhp world. Bul unhlc othrr
smolelG lobacco produ.1s, a mique tobdcLo smolp rnluead
water is us€d in Miaram d is lo(ally known as l!,r!/. -lhis

produci is made lo.ally by passin8 smoke, generarcd by
bumn8 toba(o. tlvou8h watcr ulrl thr preparation rutu
cogne in (olor and has d pun8or tm.ll In ulD stud,s unn8
ihe allium rool |esl show tlP loxic nature of t!,b!r (8)
lndigenons.rude ddic aE us(d ,or th. prcduction of ,u,b,r
on small $ale. Us.6 iake about 5 lo l0 mL tlitq' o.ally and
kep it in the mouth for $he tiheand then spn it out. MGt oI
th. u*F iake it sev.raltim6 a day.

M.iziol. Il is a l.Jcal <iBarett. made from vaiNo (Nrcolu@
ddr& ) toba(@. Afler plu.kin& the tobac(o leavcs nr.
thrashed by Iet util the leav6 b(om. eft dd mGl oI thc
juiG now oul. Then they are driod in rhe su or $mctimes
h a wam pla.e like ove. the tucplace wilhout applymB
dned heat. Thcn rhey are ot inlo snall piees d rollrt
dn{tly using a lhin paper. The lobac.o.ont€nt oi each r.iziol
is about 0.8 lo I 8. The I6gth of eacn nerziol is 6 io 7 (m

Materials and Methodt

'fhis study was a hospital b3sd mal.hod cas<ontrol slldy
.arried out at Aizawl Civil Hospilal siluated at Aiza$,I,
Mizoram. This hGpital sry6 .s a rcrtiary h€allh care la.ilily
and is thc only hosPital hav,n8 tacilrty lo trcai.amer !n th.slak
wirn a populalion of 891,058 (2ll0l cmsE) The st!,dy rLas
.ondu.red lrom Augusr 20Ol ro  u8usl2004 durin8 rvhi.h 172
n.w (ffi (aU Mi2os) of lhe stoha(h (aft& were rc8isl.rrd-ltis r.prLs'nld 351% o, all<nh:cr.ases rc3istered ,n th,s
h(rsiit2l du,inA r}{ stud! p.,n\l (n - l,tX0)

oown otr{E6'tfsrfFc:bgdsElsihll f6B 6?Sd1(8eeBftuelor5, 201 0
Copyrr(rhl a:, 2005 Amer can Assoc al on for Cancer Research
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Table 2. Toba((o smoting and risl of stoma(h cancer

Univdiate', OR (95% Cl) Multivanab' , adisred OR (9s% cl)

t10

11-20
>20

<t5
l&30
>4

Pacl-tEd ol smolint

<5
tl0
rl-19
>20

T6b.@ smr.d (m3l

<2s,@0
5,qD50,m
>50,m
t,d < o 001

Y.6 str. sloPP.d smorh8

<10
l0-19
>20

a5
E

a5
l3

339
104
15?

339
39

tm

389
2a

r22
l0t

389
25

68

m

142

389

lrl
35

3.1 o r1l3)
,.6 (27-',t1.n

I 8 (08-72)
4 0 o.7 r0a)
59 0512.r)

2 3lO?-7.21
3.6 Oi r04)
t9127.',t36)

4l (r.410.{)
27 (074.2)
l9(00+9r)

r.9 (0.+r34)
4 r (0&r26)
5 4 (2.t11.5)

2l 0.133)
I r 0&10.4)
{ 0o9r3.8)
a5 (2r'r55)

2 7 (0 rr.5.19)
16l07G9 tn
r 2 (1.21-11.5)

4 5 O.tr74)
t2{r 2132)
17 (O 54 h2)

r-8 (0+27)
23 0r{.r)

l2 (0t14.2)
2.2 0+9 3)
3.1(2.G1r.r)

l.r (0.&5.8)
1-7 (0342)
2 8 O 99.3)

2-t 10.171)
r31016.2)
1.r (0ora-o)

,.1(0.00-94)
1.3 (0&9.5)
29 (1-111.6)

1.t (0.025.58)
1.4 (0.13{91)
2.0 o+10.6)
2.7Otls.r)

1.2 (0.05453)
r.6 rc22{.63)
2 I 0 2&139)

23 O.l r4.2)
2.r o.r-r29)
I1(0544)

85
t5

ll4
I5

349 I

142

45
rl
I05

85
44

153

35
2)

124

85
20
71

91

a5
5l
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a5
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'PPi'rd\'

i r^'-ct tuibut \lalFl(rlly srBnrfi'ant in lh'
I',ri""i"i" ."ao (oR. t.3, c5" Cl' 042'l)' sipifi(Jnr
li.i**i"*. ,,t*,=;",e ob*N'd as thc mhcrr' or Lib''
II*. il" ""a 

dutation in teaB rncta* 'nd 
dKEd'inB

lLi'**'"u."-"a lor the inLt.a* ot a8' ol stan D th'
Liiii"-i'" iJ;i *'rt' rhe stdhsri"rrv 'sn'h'mt 

tmd
ir"l'riii:ii ual-ue indeP.ndmr rfr" ot rhe habrr I1''

l"a#;h-i"; I ro" ro v;d' 'rrc' 
(erhon ' rh' hrbtt

1i';^:;;i;;" hend 16r was not 5tatrsr''alrv si5ruh(anr

il:;;S; ;L wcre arso otx+nct ar the u{ or tumurahv(

i*iiL",^, "imo,' tmr) mmd5e w'th sisnificdr rrcnd

rP < 0oolj Table 3)." i:;;;,,;; or a,ti"'nn, ,vp" "r 'hcwrnB habir wrth

.,.r*.r, ...... ha ben shovin rn tdbte 4 ln mivrriax'
l'"li"* L,r' er<hewcs and turrcnr 

'rrew'rs 
had h'8h'r

--li''iiiiz ".*t 
ol sromach ('nc(r comParcd w'$ non'

li,:*i';i -s,, ;;,',,*natc Jnarts'' rrrer 
'onnorrnB 

nrr

i,l'rlJ"i,t'i. "*i';;"ttv 
*- '',i''i'""r r*t ur\ ob'P^ Gr

::#:s.i*:l;:l*::li.T-'il' l5i ";11 l[J*,:rl
li"r,l,,i..i i.'p;,;^ who ,h'hrnr robarc'lr r\morcrr*:

i,11,..",,.1r lF 'doirn''' 
tl ':' Jr'\l"rirri' nJ{nr'+

for sroma(h ( er ih late de-es ln@as€d risks werc als
J*-"a r^-c fi. toba.o ch*en as ttE imoul ot

r"uao" tin m8, bR, 2 o;9s% Cl, l2 5'6) inctea56 tn ! dr
- iii *r "^-. DeeN who practr€ dilfemr robacco

."r.i.a uuis a--ci,* i" Table 5. Thc hithEt rirk showed
*io oracrie botl irazol and rriht (OR,2.1;959" CL I 8 36)
n. i'.r. *'oat a -irf' the pradie ol iust oe ol the hab'l
.r'"*.a aazot u*rs (O& 2 i; 95% Cl, l G3'1) wrth a hl8het

;isk than llib,r (OR, 2.0;957. CI, 1.s-3.2), bclel wilh lobacco

"niviot, 
r.z, ssi" ct, o.c2 e), and betel withtur robacco onlv

tOR. I 1,95% Cl, 0.{-2.0)

Dircussion
'I(6J(.. smolss and use of smokel$s toba' co. chcwinB ol
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for stomach cancer, 105 ror paF@ric crrc.r, 343 forlunacanc.t
{ot whom 50 cass oradcncdinoma), E6 ror ridncy canc€r and
218 for bl.dd€r @ca-

'IlEr. wa e irc@s.d RR of paaotl. c.nG mong d.r
uers of snus, od ltE RR of oEl ad pharyng.al. c$phag..l aid
$oDEh cal@ shoecd a nEda! non-sitnifro.r irctle Th.r.
was no in.@s in th. RR of lun8 caffi (sll htsrological rypcs ard
.dc,@rcinoma) d of oth.r cde6 includcd in rhc sllysis
(Tablc l). Nodiff4E in rtE Rl ofpaNr.aric on.c. *as.vid.!r
b.rwccn fotu and ct@nt us Thc .umb.r of ca*s of.spha-
adl r&trceimn, *.r r@ sll ro jusiry a spa,al. analyns
Tablc II shows 0E RRs of perjc and lunt caE6 ts .v.r
snus oe. dtimalcd s.PDrcly ddding ro smoling habir. Th.
number of ca$s among ncvcr.nd flDcr smotcE wN small. and
rh.E *rs no.vidcn.e otan inocas€d RR o( percarn (an(.r 

'n

Ditfd.nr appr@h.r lo conEol fd rh€ pot.ixal onf@idiis
crler of robdo smtjnS resulr.d in rist .stin.6 thal E.c
simild to the rcponcd in Tablc L F:or .xampl.. rhc RR oa
pdd..ric c.lE tor c'c. snus !e, d.ri,.i fDm a modcl includ.
ing a conlinuous r.m for dolnr of robacco smokinB, was 166
(95% cI = L06, 2.62). Funh.r adjusrm.nt lor body mas indcr
did nor af€.t $e RR (nor shom in d€ral).

O!. sludy provid.s .vidcr fd a ceinoEcnic c{t@i of smlc.
Ies tobacco ptoduos on lh.palmas.lhut conliming th. findrngs
ol an culy repon lrom this cohor! vhich was bas.d on onl, 14

cars amons snus us^.7 Norc of rh€ oth.r lvailable srudics. all
rroo th. Unned SBt.s, inclu@ tllc drn I 0 ces or pacrcatic
c,,g.hon8 us6 ol snot lcsr tob.ao prDdEB.s rtr' DesPnc
dE loe srrtistical poEr, a! lssiatio ear sugaca.d in two of

Artuocnrs in favor of . cauel .if.d ol snus otr pancrcanc
canccr in our sludy uc the slrong rtaristical siSnifrcancc. rhc
lilely .xclusion ot sel.ction aDd infomarion bias b€caus. of
rh. prosp€ctive traDre of lh. invesria,rion. and the la.t ol an

appd. confolndin8 .ficd oi bbacco smoting and BMI
Rcsrdual confouDdins br robaccosoobog ot by orhct por.nri.l
risk frcrors for Panqcrtic c.nccr, such .s hcavy alcohol 

'nblcand a di.r pmr in ftuns and vcB.r.bl.s. can"ot be compl.lcl,
rulcd oul. Ttc lack of a coresPondins incr..s. in risk of luB
cancer detracrs froD rhc hyporhcsn orr.sdualconfoundrnS by

t^t of infmadon oo snus us ard robacco smkin8 arrr
emltE in th€ colon n. matld of com.m. in Panicul s'!.fl
fi. lon8 rco tollow up of lh. study Grtcn thc d4@sc In lhc
prcralcncc ud ur ur rnut anonS NotucPrrn men dLnnS rhc
judy pendi. rl ,\ lrtely rhrr chb8e In \hu\ u$ \bru\ mJ'tr|,
aff.d.d clEnr u*6 who quit atlEr $an non us6 aod fomcd
u*6 who r@k np the hsbrl B(au* misclnisincaiion is unl,tcl,
b h.v. G.ured diff.rcnxally wi$ rcspccl lrJourcom. (i.,lurur
cas of panftatic.amcr havint chsgcd lhctr habns duing lhc

rRR, (l.nv. n* .dlustd ir .g. ."x1, .llmg comnr shokc6, rd
amu o, Eba..o smoldng R.fd.r c,r.eory: &!q u*B

lollow up drff.renlly &om orhcr.ohon mcmbe6), it should hav.
,.!ulred in an und.,.r,m"k ot rh. di[{enc. ol cec,nosentr
ercd of rnu! b.ip.cn cnrcnt an<l fom.r snus usrs Addnional
limilar,oisofour study &. rlE lict of infomarion on amum and
d@tio, of snur rE, whi.h pftmF.d d@-Esponr anatyes,
ad th. smlll numbc! of cars ol p&c@tic ca.cc. amo.s rcv.'

,v nnroso compounds. specillcally lv-nilrosmincs. .lc plausiblc
c ddarcs for rh. ceinq.n,.,ry of smolel.s robecco prcducr!
in th. pan...as Tobaecspc.rfc niroemines hav. b€.n idcnti-
6cd 

'n 
rh. pMrcari. juic. or smok.R and, to a l6q Gxror. of

non sm*.s.ri Erp.riB al nudi6 havc shown lh. abiliry of
robac@sFri6. rirosmircs ro ptudEc pamatic.an.d in cr
po*d rar.,r and, 

'n 
ore erFnmcnl onlrdnjnismion of NNX

(ooe oi rhc main mbacccspe.iftc nitrcsmincr r.s mor.ffective
in causin8 pancr.alic cuccr rh.n oth€r out.s of cxposure.',
Funherqnre, a 6igh proponron of C ro A mnsnions ,n K ras
mulaxonr d.r('.d rn nrrr6rmrErndu..d rmal pakrcatr can
c.6 repr.*nr! funlE cvi.tcB. td a cc ral oL of bbacco
\pc.rh, nrrsamRs and dh.r N-nluo\amiB ,n pan.r.aric (
cr.o8.resrs. alrhough rcsulls on muradons in huoo canccB c

Tnc lact ot an iM@scd risl of llns cancs amonS smolcle$
lobacco lscrs confims F.vious r.pds.r; . TtE rclarivcly laAe
siz ot rhc cohon confe^ a powcr of 80% .o d.r6r .s sisnincanr
. relativc nsk of I 28 or gratd. Th. .nalysn o{ lonS .d.er
circma was llmiled by ln. sm.!l nomb.r of qEs, ho*c!.r. and
ou, nudy had EO% power rod.r.a as siSnincant a rclarive rist of
1.85 or Brc.rs. w€ rhercror. c.nnot erclude emc cdcinogenk
effecr ot snot.l.s lobmo on luna.d.lEminom..

A vcal. .on-riani6@nr assi.rio *6 daerd b.rwe.n us of
tnus and .anc.r of th. oml cariry TIE $atistcal rDwd ot our
(udy fo odl camd ed rm,b ro rhat fd lun8 a&nGmrmm!
(80% Inec, ro derel as rgnitcet. Elllive rist of 1.8 1.9)
Chcwing oI rob&@ producrs is an imponanr c.usc of oral aod
pharyngeal cmd id *v€hl d.v.lQing raioB of rh. eortd,
itrclldinp 

'n 
panicululndia.lr oh.r Sdlh Asian couniri.s sDch as

Palisbn, Baneladesh d My.mr.r' '5 Cenr.al Asia.rr and Su.
dan 13 I' Srud'.s condEted in lh. Unn.d SBIes povidcd evidencc
for a c c,mscnic.ftd ol smr.t.ss rot6@ prodwr! on rh. cal
cavny.r rr ahhough tlEs hnd,nSs r@ not connmcd by oihg
invcstrSalons co uctd in thc Unil.d Slnlcs! rt or in Swe
den.'6 r, Tbc inconsisrcncies ot rcsulls from pr.vious srudies can

]g L.l.&r
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! :i?!,". o, mrhodor%rar sFtu lch s a.bqu&y or
.orlror lo rotKo vDobnS rnd \l.l,{,6t tryd: ,. ,,y ce, or

wnh F.vi@( .vi,cc in rupronrn8 rh.@rluroi rh.l n it unt'l.ly dDl rtE r ot smr.i6, lob.c@
F.duds h E!!!p. !d Unir.d Sl,lA .ndils . rubsr. ,,t iEEerr- E nir ol @t !d ph.rytrEat callE. Th. ,t.s, fa tlE.,,lld.mc itr (&,[otmi( nst .nu,t.d by 3mor.kr3 loh*co
Ituu.tr u$d 

'n 
L!oF, a ooF,.d io fiN us.d ,n d.v.to?io8.rulnB, e M lully un<l. s'oo4 bot dEy mrghr b. EL,; t;r()c.o ttE'6, tmd.lion r.d.g.ins.16

No .lTet ol $,s u* on .$ph68art q F a ,nd {omrch (am.,/*d da.dcd m pr*idi slud,6. lid tu rButrs nirht b. ,llrlb-
ur@ ro.h.rcc. rr.rtu ,rudirs ot (:,j:lh ot rhe bt.dd.ir r \ ,ndrl(EyL. do d !u8g.sr d rssi,nd wirh u$ oI .mokct6s
roD&co prqrufls. *hkh D In agcmnr y h @, findin8i.

I

Thcr. is conrrovcBy on wh.the. th. ue ofsmol.t.sr lobacco
p.oducrs rhir a'e Lommon in Nonh.m EuroF rhoutd h..o.
c@,rs.d a\ an atr.rnarrr. ro rob co smoirns. du. ro rh.
appar.ot trcr ot a sr.ong car(rnog.nic.It(r on orsah ruch a\rk runB .n<, lh. trat c.rty.!,6 Although lhc nrt ot (anccr of
rlE rung and sm. orh.r oraans ,n OB popIt.tron *.r tow.,.mnt rnus us5 lhan among non u*n.lh. d.(,c.* w.\ of!mall m,anirudc and nq st.lislEal, !,tn,6c.nr, and th.r. w.s
no cr., evrd.r. ot a b.n.fr(,at . trr ,mong non \mol.rto .rrudy dcr nur ofl.r Buhcnrs ii favoio, th. u\. or
smok.lcss roba.co producrs ro r.dr th. b!.dcn of tobaccor.ld.d on o 'Md.M 

q monat,ry. F nhcmor.. prov,dc\cso.n( or a c.(rno8.nicefr..r on,h. pancr.,s. *h,ch \hould
D. ldrm rdo-accou r th. a\*r\mnl ot rh. hcalrh dl&rlol
rh's Broup or producrt
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SMOKEIIJSS TORACIO AND CANCIR
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Rdor.n.alor. Grrd9rlr0l r..D!.d9lt/ol
cnir lnn'tuk cdnb Nor(P'loeo. \or

;D'rN Nor cp.ro9l, Nor 
^{51!t. 

Nor{N }1022. rd Nor cN

. ..' "l dbldnr of ft" ," L {r d(hyd n Fr bl e F}d.! oi
fot b. h*b, N*.d d'nsd' r

La-d*vhrbLs(
,.-..t.',*4.'.o.t"
, -;--.- H*.' r,'{,o' d ( d(,Ip&tuorog! rd
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rob..co (P = 0.04I p.ni.iprtrB wno u$d >25 02 or
.noLel€!! robrcco t $ect( h.d .n OR o( 1.5 (95% Cl:
l.t-r l). Lons.rem ut. of st4ol.l.s rob.cco (iz, >ro
y66) w.s.Lo.s4i.l.d wilh , no.si8nifi$.1 incre.s.d
rilL (OR = 1,5:957. Cl:0.6 4.0,. lr onlr.rt pipe
smok.6 erpcri.n..d no in.re.sed risk (oR = 0.6i 9s%
Cl: 0.1-2.E). Oor r6ult3.u8g8t lhrt hervy ote of
imol.l.$ tobreo, .nd lo r lerFr .tt.nl cig.t smoking
mry iftnrs. th. rirk ofP.acrc.lic ..nc.r.mon8
non3mok.B of cigf.ll6.

Noncig{errc robaco !s hs ben Dcr.aing in the Unncd
5l!16 sin@ fi. cdly 1990s (1,2), hcr8htcnins .w8rcrcss ofthe
h€allh eflects of e of nonciSarcnc bbacco- Recnl resulls
fi@ rh. Andi@D Csc€r Seiery PrcsFctiv. C6.c* Prcv€n'
don s$dy sugg6r $al !M who smot.d ci8.6, bul Dot.iEa
rcnes or pipcs, sc al inclEed nsl of evffit sites of c.rcer
knoM to b. aseiarcd lo cisarcn. consumPtion, includinS
lung, Gophasus, laryu. Ml caviiy, dd Possibly Pacras (3).

Cigarefl. rmokrn8 is an rmF)ddr dd well-6tablisbcd cau* of
p.ncrcaric cancer. ln corrr.sr. l,nb u rnom abo fie .ffcd of
no.cigarellc bbacco u* on PmcrealE c ccr nsk Studles of
rhc nonciaa.cnc lobacco usc panocanc cancer 4sciarion have

bsn h.mpcrcd by the rclar,vely l.w nonsol.ts otcis.,dre'
who uscd olhd fods ot lobeo. Erclusion ofci8arcne smot
c6 f.oB such srudid D iDponanr ro cstimate rhe indcPendenr
cff.c! of noncigaett tobacco usc Addihonal limitations of
most ca${onlro! studies ofpalcrcaric cancer include misclas
sificarim of dis*and low rcspon* Bres b€c.u* ofihe rapid
taraliry from this dis.a$ (4 6). l'.rtems of risl by 91f, of
tobacco us. coupted vnh i.fomarion abour diffcrcn@s in lhe
pularive carc,noSms prcsent m rhcs lw.s oftobacco may help
ro dftuty rhc hman pancearr ca,c'nogens ptesmr in ro
blcco Thc puQo$ ol'ou, srudy was ro e$,marc the risk of
pancrearrc crncer as@lard with smoking ci$B, piPes, and

u* of smorcles tobacco.

Mtreri.ls ..d Methodi
Detailed mcthods havc bsn d6cnbdl prevroudy (s). Bncoy,
rhis popularion b6ed ca$'control srudy wls,ntlraied simuha'
neoGly wrfi cae{onrrol stud6 oi ftre orh.r maliSnanc'd
1,... 6ophl8ur, prostarc, and mullPle myeloma) Th€ casc

scries ncludcd all ca*s ofcatc,noDa ofthe.xo(rine panc.cas
(lnEmarional Classifrcarion of Di$sscs fo. Oncotogy .odc
l5?) ncwly diasno*d from A!€!sr l9E6 rh@u8h APnl 1989

aoong l0 79 y.ar old Gldenl\ of B@8BPhi. a.es cove.ed
hy Npulaxon-ba*d canclr r.grsh.s laared In Atlanh, Ooi
8ia (Dcl<alb ud rUion.dunrcr. I)crt. , Michr8an (Macomb,
()rkland. ind warrc cou.!es), and rh. sbt of Ncw Jersy ( 1 0

cDDnrie!) D.sprre a r.larvcl!., 5ho median rim. from diasnonr
ro rnrc^Tn (? $ects). 471 ot thc I l:l plrienls rnnBlly lden
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Smokeless and Other Noncigarette Tobacco Use and Pancrcatic Cancer:
A Case-Control Study Based on Direct Intcrvicws

JUa'|^tBUacil .nd D.bn r. Silv.rDsn
D'vi'mol(;icfEpirfuologym

tNrB. ftFinm.d, or lL:kn rnd Humln s.ds, B.ih.sdt Mirvhid

Cig.retrc smokjng is .tr impon.trl rnd t.Isbblish.d
.,nE of panrr.tli. ..nmr. !n co.rr.sr, lilll. is t.own
rboul lhe ereis of 3nokin8 .igt.., pipe! lDd rs. of
\mokcl6\ tDb..co otr Prn(rertic.tn(.r.irl. Thc
obiecrivc of lhc presenl nudt $.r lo.r.mine lhe
rrs(irrion bet$dn noncisrren.lob.c.o ur. (aa .ig.6.
pip6, \moteldt lobrc.o).nd P.n.r.rlic oncer ri\r
amone nonrmoLcrs of cigrRll.\..{ poplltlion_b.rcd
c,sc-.oDrrol slud' of prn.r..lic ctncer nrl conduclcd

during 1986-19E9 rmong rBid.trlr ol atltnl\ G@r8i.'
D.lroil, Michiarn- rtrd l0 coonti6 in N.{ J.6ev. Diret
inr.ri.wr wer. $c*fully .onPLl.d *irh 526 n.*l!
di2sros.d p.rcrdtic .lrcer plti.nL .nd 215l .otlrols
sses l0-79 ye,6. Thit rnslysis *.s resttid.d ro lif€long
n;ntoor.E ofcitlr.tl6.td Dsed on irr.ryiews wilh
l5a (16 nerly di.8oo3.d eith c.r.inom. of lh..rarin.
o,ncrer{ 5nd E4,l popul.tion.onlrolt -ho rePorled no

;nrorl or cie!rcrlc tmoung $e obrPned . (onrist.nr
nr em of incr.t*d rist .s.si.ted wilh (iE!r 3mokinB.

;lrhourh rh6..lel.hon\ -er..ol rt.rirlic.ll, s'gnifictnL
P.rricip.nls *ho tEoted cig.r regul.rlt (ia. rr l'r
onc ciprr/*eel' for >6 monlhs) trperien.cd s 707"

itrc.e2rrd ri\|, 105'/' .onlidencc inren.l (Cl)r 0.0 l-11.

.nd rholc who trer.r trFd oih.r form ofrob...o h.d .
90% incr..sed risk (9s'l. Cl: 0.E 43). Rrsk its .lcvrr'd
2mone ihos€ nho snot.d mor.lh.r on. ci8rr/dtv lodds
nrio (oR) = l.E; 957" Cl: 0.8 4.2) .nd .mo.e th'r'
sho 5moked .is.6 > 20 v€!6 (OR = l.9i 95% Cl: 09-
1.91. Tr.nds in .iik wilh incre.ti.g tmoonl .nd du"rion
sm;lcd w.re contkttnl bur nor tlttitticrll] siglilic'nr
tP = O-11 znd P = 0.16, r6p(lDel),. Suhje(h *ho u\ed

.mot et*r lotrcco rtqutarl! hrd . 40'l. in.re.rcd rist of
nrn.re.li( c!n(er (957. Cl: O 5'1.6) .omptt.d *ilh
;.nu'cB or tob...o. w. obttn.d . mtrEin.llt
siEtrificrnl incrc.titrB risk wilh increesed us. of shoktle$
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r Nm.trd. robxo rd hEori cx&r

I"d., tu"r.rF*'r -e by r.b_,;;;;;;;;;;tsr;

EE 6.d .r.r.br b6.@
o.l,EJ$Er.r*i'.a..o

xficd for rrldy di.d beforc h. hl.Ms could b. @nducr.do-IOE 6E2 suMlrn8 pati.nrs dalltEd fo, a!dy, )lo t 7?lo)os. pst,dts scE inleriry€d

^...-ft Tn*t *.* 
"*aah frDm rhe s.nc6t po!,ut,rDn

ur o. stuoy 116. rlq@cy-rurchrtr8 @rd, ro rh. dper.d.9. Ece.8.ndddBlnburio otc.s;f a fou ryp.s o, can(ocmDrncd h c.cl' rtudy aEa Conhts to 6a y;A otd uer(e.crcd by Endom.dr8ir diatmE Or lhe t7.?io houehotd!
:r-.49.9. E61p."d"d 

" 
h-*r,"ra *,* rr,"r *-"o 

^ 
rr,.sDpnng ram fo. *t6i,oo of driols urd.r aa.65 yo^ Of

I;'J1;ffi.im"',:&1T,rfi l.,_^;,ffi jli
fr :F,qi:*r4i**rril.iff i#i,Hff ::rDustElron) 6l.6 of rh. populdron aa( . 65 yea,\ in e.ch

iffffl}, "'"' '"2.,*' @nuors xrft,cd. w;,n,h,srd

r-.- 
wt qcludcd Irch ealy$s l2 c.s whow.E unl,rety ronN..dnGmbma ot rhe er@hnc pams\ and I i ur5&dx @nr@ls krh unetrstr|ory Dr.turo\  I c,aarelte lmor.6 Url 66 rd r 2r5 Mroht wse ats erctu;ed l,om rhr!&:ry:ls. I hus. n .natFh wG b.j.n on rhr pe.kn ,nreMs \w rr t54 c.!.s \rlrh a dEgiosi ot camnoma of rhe er*nncp crcar md 344 popddrcn conrreh $ho wcrc lirctonB nnn.na.6 o, q8rEfi6. TIE {udy ear rev,.wed and appreved b}u. mxtuxoDrt.eis L@rd of rh. Narronat( dnc;r rnshtur;

__.i( 
rgu smr.u wse d.fin.d .s $b,eB *ho rclonedhoxrnS.t r6sr orccig.r/we.t forat t6r 6 mdrh\ Ifu sam€

fone prp.ikck chew.d onc Fou-h orp:ugwk;o ev* used ruD *,, urcd lo dcfine rcsuta, ue,)
o.r prFs. chcwDa rob:(o. aDd \nufl. E.Irdrvc\ ir(au{ orrn..srnax Dlmbcrotb.^ otch€qn8 rob&co andsnuttad rhenr8n orE|alrd bfiwen dEn. vc combmed h. ut rhew,n8bEcco.ndor snuft mro one shokctc)s toba((o us vrnrbterh. lmount olch.hna tob{co,nd sDufl sas c mbrn.n onroounc.s ot smnt.tcs tob.tro Mrh cah crn of snulrconhbur
Dg r.r o2 or robaqo d 6ch unrl or cheurns tobj(ro ron.rnbdrns I oz tDkh$t or 211 02 (pr!g() oi robJ(o wco.r'D.{ nonus oa robacco a lubFh sh; reF,ncd sor usntsy r)?. ot robacco prcdud.

Odds 610 (OR) and 05% contidcnre ,nr.^.r\ t( r!, wcre
r\hmaed by,u@nd rmat to8r,xc rcBresron,nJtysL I /) Shx'rrotmdrers D.,ud!d re1m for e\po.u,c r,. r,rrr ,motjnCprp. smox,n8. and rmol.h\\ turra(Lor malthlnl racror. rr,.ase,.r rEpno r m(nku ,drc. Ecn\rer. rnJ ,idr ",",r ,.w.tr !( IDrenn.tcontoundmg racron rre e,cr rmorct oganad s u\.tj ,motctcs rob3.r", ArJ ronJ. p,r.h.ri. \Jn,oundcA tr p drdbcn\ hc]Iitu. ror"ro"..,,.

be^roE rhc dEsrGE of ..Er), .t ohot. Salbladd.r dr{as.,htuoc. obellly, nur.t sbrus, brrt c.b;\ and piF smr-,rsl-dd io' ib6llnrdly hodify,ny offi. nsl s;md6 adwerc nor 
'n.rrxt 

rl 6 lr1. fiEt nod.ts. To lcsl for tinor rm(-we cmputcd dE wltd sr.derc. Th. Grposuc hn.bte Ms
i:T:Ifl,"'::t#fr: ::,,*"#1,:mr:r.*; ;r*"1;,l,li

R..utti
Tabte- l.jlbws nst 60nEr.s for e of 6ch ryF oi tob6cco

;pi.[*"m,*n#*:"i'Htfifl#4.., r oB6r.nr pojr,vc rhds u ror *rrrr botr mounr ano
:::",':".T1rI ":F"^ 

*. .pp.Ed. .rthoush dB. rrcndSwerc nor stat'rElty srar,lica tP = o t, ;,
--p..,,,"ry. r"ur. l. E"r ;li :*".J';X'- t"* ""i1;moxd nEr. lnm6. o8e/day ton t s:ps".-cl o.g o.j,
il:.?i18orr'ffi)vho 

smt.d cr8a* . 20 yas (oR r o

._ .,r_*.:t.*11, *^ was hishty @rr.t,Gd Mosr rDe\moke^are sDoted oe!6 lro*who.vn hokedciEa., b;rncver shoxcd piFs h.d I h'eher Br (oR r.i; e5.," ..,.

.*iiri"-!i_:iiiir'rr#,^'rrt#s;riI
: * l",i fi iju. i ;,3.r.,rP#;tx 3#_,'fi 

.jtr
::::::.:Tj:l?":'" "r8''mr'ng *as ;ien rn,. .c.o,"r
p$"it"jI,::..::1 l!:t["HT$*rJ:.W*w, ?.,. smord prp.s >20,ss0E(o57cct 02.1.7),andrmored more rh two pipc fitrvday 0 7 t9j% Ci.-r, r I 5,

- ,suDlc.ts 
who dc. ukd smotetBs bbacco aDd never\mox cd ,.'Baren6 lDd . 40% tn *","a 

",1 or p"*,.",," *,.

;tril 1r!il' *'"ffi r:,T""r':fr Jiilf [:*
tr';I".kr;'J*;li,Iji',;l:f ;i::{.1.1;H;,Tl
$r;t il giliitrii:l# i{[*iri,frlli;'"
::1.11:1, :i:*.lc,.t*" u* fehcJ lD .", "il:'*llro rhc ob*rued rncr(J\.J nst or nHmei armp u{^ or smok"k. ;"*;,il:"?i}i:::;.nn uF.._n,\moket6, bbaco rn rrrc um moaeiarluupii. ,'pJ $!irrnl, ,(,$ut,rnp oRs urrc I 7 r91o! (.t 0r.
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clI.(t,id.niolog.&od.rkB

@..tu..n.i!'r!ioli!&rmr'Ls 
.t*'cmd{'

4 5l and I I (95% Cl: O 4 l 5) for chryi'8 loh6@o md for

.",ir ,'". -i*-,*av slbctr uho ch'v(i rob&co ued

-"- "*"* .i r."r.i"* .ue.o/wet lm6' of?'2 oz) rh'n

;;;; d,pp€d si.n{2.a oz} -d 'xp'naed 
E martin'llv

.-,r,*.-, -li^'"* ".r 
.l p@ric @er wit,ir Dcrcaed

u; ot.hryins lobac(o (P = 0.0a)-'' 
aaJ*i""i *,ry*, ,.ludms crsmn' rBoIeE indlc'red

p'n-i J-"'i ".ir", 
. 't4;bs'n'd 

fo' no*m'r'6 or

Ou, cult\ susaesr rhar h..!'v B of smr'lss roba@ tnd ro

" 
[*, *""ii'e. '*t*8 

Dv hcd* n' nst otPacr''
axc @rc6 amona nonsmoke6 ofcigrEll6" - i-,i" "r 'i,a. .t rhc Rhxo' bei*cci c'8't rmol'n8

,'a oa.rcar,c c"ncc, tra,. uetn 
'qulvdal' 

lncreaed Psncrc'

.* ""*cr ri"r 
ha b.6 reponcd lor ci8ar smtm rn $tr

"*^i',. r:. L t, st 
",a 

drosp<trlve lMEt (10-12) bur

Il,i Lri ir. i;r. pr"" 
'",a,"s 

*Ith po$r*e rhdinss prcs€nkd

"il'" i"" ''"ri"* *rv 'e"a' 
$hcic" morr ncg'rrve \Ndte"

;:]il; ;;;;'..i.*-,, thcn !t,\eiordd nor rcpon'he

.rats ot smokrns only ciBa6"*;,; 
'il; ,i rr'r n.i p-'r". rePJd or rhe er'd or

.-.lelcs lob;..o on panc.$trc cdnce' nrl amon8 noDcrga

.."" '."i"^ r,.."*la h\k for use6 of smok'less rohcco

*,. "'*-*rr,"-n"O l" 
"nc 

ca)' conrolsrudv (l0l and No

..r,.,'" ',,0*( 
(li 16). bu hcr \uda r'tud'd citarct'c

:;I;^ n; ,;'.',;" *^ ,cponed ,n s thnd c*''on'rcr
.,',i'L.,r - '."tt-.*R orlubjecB (I7) ou e$lrs €

i,.i.,i, 
""."rr 

r*. -pon orn'r bv ry?c oJ\mokcle\s

,#....-*t'"r, -is..ka ' n"''r*" "*"xon 
rd chcv'ng

robacco. but nor lot snuit (10)-*'i'.*. i., beeccn PrPe smol'ng and

""".,:;'.i-""""", 
6 veals nan rhar ror crss smotrns and

imor"t* r"uac., Mo{ studr' hJ\e tail'{ ro 
"nd 'n 

ts\cl
l',." 

_t 

''"""" 0," '..t.r ,1'l Nncredr( (ancet { 12 14' l6'

ii ,q, "'ir'""rv '"o i''.t"' '"p"n'ng 
po{rtre finding'

r lU. l(i)' i',' ^',-"* .r n'r assEral sirh

",.,,,-.;,i,;; drd L< rr \morerl+ rubr'r!" se* 'rmrrrr '"
'r,i 

." n:."",',. -r,..,1i'r ' ru rre'mrlrliI5r Ih"h('n'

'sB 
otcear tmote '! 

q@Irariv.lv tm'l'r ro rhar ofcrsarcnc('

tro"**,.a.y q,ao'r.r',c a'fleEm6 do erllr (2, Ioh:''n
sNrlrc 

^/.nrrl;mnA 
(TSNA) arc Pr.renr tn clgat smote ar

srrrt'fi@nrly hldtd lev.lsrhd rn q8d.m smotc' ln panicular'

ci-@r smorc t nct'o r.tra" cr8d.n sokc rn rhc hiShlv carcF

n;s,c TSNA N .n,rrcrono@rinrrc and a{m.$ylnnro.
:a;rno,.l ll.pFdyl) l'buEnom rNNX)' Tt'c mo\r 

'mpon'r!*.ros*" ue-s p,.-t ,n smtcl.ls tobaco are I SNA,

*hercui rtrc tiuet' of IDIvcvcIc eomdtr hvdr@'tDns h
\molelc'\ toba(o anF.r ro be roo low to matc ' signifi(anr

conrriburion to smok.lds lobdco carcinoSmicitv (2)' cita'
Eue nllcE reduce thc concenrEion of inhaled Paniculare con-

r!'nhq lh. c crnogen( Polycvcl( aremar!c hvdr6arhon\ bul

Oo noi.mtr'canrtv rcd(rc rhc TS\A levcl swlkh'nB trom

nonfilrfl ;'pa,ens to ntrct c,Earctrh de' nor aPp'ar ro lo*ct
lhr n:l ot pancr.aric (ancet (t 10,. s!g8'nln8 rhdr TSNA

Brqhr nlay a more 
'mpodanl 

rolc rhan polvcvcl'( atomrtru

r'"i'.-u"m - rO*o mau(d n nctetrr cancd ln dr

"'"" , t*or 'uAr 
lound mearur'blc tmuntr oi t$\ and

q-rmaf'vr,'rroamm.f I l.l'pyndYlrl_buunol {NNALI tn hu

-^. .";,",,," rurce wtth \rEnIficanrlv ht8hB leve\ amonS

wokc6 rhar ndsnor.s (21). AXhougI rr rs unclet ro whal

.xrcm nnroramircs m,8hr b. aciivalcn rn ihc human Pancrcas

irz..Z:,. tltlX and NNAL Te mdaboll(allv 'cxvated 'n 
rhc

i,vr' l74l and e\crcrco Inb the b'lc. NNK mebbolne' havc

b.en dct(rcd and m.atured rn rhc b'le of rar\ aner tar'
@ owua rdnnbhnon of NNX {25) od arc tno*r' !o

i*r',"" non.rcuric ru.or ,n expenhenbl srudtr\ {26)
o,ir snl(lv h.s a numbcr of srcnS$s' includhS analvscs

tra*d soletv on noosnolcrs oi ciSa.en6 lts poputarion t!'*d
tudv dstcn. availab'l v or rnfomhon obbncd hom d'kL'
.rc^"",'"ri' nr"ns..",:, rc!'c* ol dr"8no'lr( odrcrul 'J'
att pan.rcarc can.er c,sc. Soft Posrblc Lmrbrron' d( Jl'u

upp*nr. r'^,. -"" p"-t 
"turots 

ar' nol surr{icall} \'8nrl_

,J-inr u c ur,c.e. ho*e'cr. trdr rhc cunv{cncv ofrhc prrr(m\

ot nsl k !. hiEhd ntks among h.tvrlv erPostd subJccr\)'

-,uDl.J * \ {mrlar i^ull' rrom nr(rrou"tudrc'.'L8F({' rhal

,hr .,b\.^rJ J,'.r-lrJr. bcl$ici h.r'] u'r u 'mJL(l("
tubd.!o \!{Jr u* &tr pin.r("trc LJn('r "t( unl!r'lt ru D( 'iuu
i".r."^" \*""a. r'.."*" to'" ofPrr'cnN rn rlll\ 

'dcnr'fiLC
I or study dtd b.for. rhc tnrcn'rew.ould b' condlncd sn^'rviI
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Articles I

Oral use of Swedish moist snuff and risk for cancer of
the mouth, lung, and pancreas in male construction workers:
a retrospectiye cohort sludy
)utuo LLo,vt?t.,n Y2, toz.n z?n t?hdet, lihnmr Nn.ai. B06 otou 

^d@L 
Pdolo a4l.eao, oJo[ Nrti^

Summary
Backgmond AlihouBh clesiified as.arinogent. sn!trisEed i,crqiBgly in sdMl popubrio,s- sendiDvian moisr
snrr (strus) has bcen propos.d ,s e l6s hamin allemdve ro smokin& bur prEise d2ta on thc ideFndcnr
assEiations ofsnus o* with siksFd. an.cE arc spane veaimed loasss the nsk forGrGrofth.onl Gviry

Methodr Dcbiled inlomation,bout bbac.o smokin€ and sDus use Ms obbined Eom 279897 m,le swedish
.onstru.lion workers in l97E-92. complet. follow-up Dtil od of 2004 ws a.omplisled tlDo!€h linl6 with
population ah d heallh resisl€r To distincuish possible effds of snu from thE of smokjng, p. fmsed on
125576 hrk6 who ser€ reponed lo be DdersDoks al enEy- Adiusled relitive risl6 *ft deriyed from cor
proportional haards'.gr6sion models.

Findinqs 60 .a6 ofonl, ls,t oflung, and 8l ofDandou. 6.cr wsr .<orded io ,eE-smoker. Snus u* was
indepen&rdy assooat d with inoesed risk of pan(Eti. oner (rd.tive risk for der-useB ofsnE 2.0: ,s% CI
I . 2-3 . 3. compared with nderuseE ofeDy lobac.o), but Ms DEl2led to in.idcn . ofonl (0 - 8. 95% q 0 .r-r .7) and
llng.rn.d (o-E, 0.5-1-3).

I nrerpretation Ue of Swedish srus should be ad&d to the list of letrt2tire risk fa.rors for pic@tic @ocel we were
uDabl. b (onfirm any dc6s ofoEI orlurBc,.er in snus uscE.

lntroduction Bease of NNK'5 specifcity for &e lus in rodent
Useofsnufl has be.ome inqeasinBly popular in several @n(er models.." lurg c cer sholLld bc othcr ron.em
countries. bur sweden has the hi8h6t consumption. 1! relatjon io smokel6s tobacco. Howr fN studrF
predom,nanrly in L\e fom ot moEt snufl (s,us) Tne haread&6sed thn nsk i. hman beings Theonlynudy
habn is epe.ially gaining popdan$, in adolccents and of Sondrnavia, sn6 and lung Gnc€r show.d a

women., At presenr. however. lhe malority ol users are lon signi6andy d<reased ris! in snus 8e6." nislnS
men; ar leasr 2l,% of sw.dish mcn us.i snus in 2002.' qu6iioDs about rcsidual confomdin€ due to snoki.B.

About .]0 .arcinoScns have b@n idc.tified in Epidemiolog'.al eviden.e"-" suggsts thal &e usc ol
smokel€ss roba.co. and lhe loba(ospe(ific nnro smokeless loba.co. in.ludirg Sc.dinavnn snus." midt
samines. forrr.d Lon nicotjne ard relaled toba.co inoease lhe rist ofpardead( cn.er, bui published dll!
alkaloids. are fiougbt robc paniolarly ,mpoflanl.'The ec based on few snus{xposd Gscs.
roba..o spe.ifi. nirrosamine wirh $e Ereaksr pro v4th a Fowing awarcnes of the healtn h3zards
porr,o.s in s.u fl (a {n,tosomethylamino) 1 (l'prndytl assenied Mth snokD€, snus rodd beconr incn.sinsly
lburanone INNK] and N'nitrosonorni.oti.c INNNI). popdu.''' arld th. hab,t night splead lo Fopl. who
havc be€n impli(ated trr rhe cluse of lob.c(o rehted would otheryi* reirain from tob...o usc. Therefore.
(an.ers'" comparanvr srudies have gereraliy shown valid and prdse epidemiologl.?l d,b o. healrh risks

low.. (on.cniiations of lobac(o speoic aiEosami.es ass(nted with use ofsnus aie urgendy needd we
,n ssrd,sh snus thnin ArEn(an snutr'leadinB roa consequendy drd a pospetive study in swedrsh
per(ephon rhat the us ol s$'cdish snus is a suilabl. .onstrudion woilers, wi$ a hish prwalen.e ofer'1Dslre
.lreina bve ro smokrnS. l ndced. widr a few erc€pt,ons."ro to snus.lo addrs tleassd.6on ofsnus us wirh ora1.

srud'es oi S.iDdinavmn snus halc shovn no n* lus,andpan.rcat .aftd.
assd,aicd with u* of t}s form oi tob{.o.'TIe
S.andnae,n expcrien.e d,flers a.om that in south Methods
Ala,r,d elscwherc,' 'shere snokel6s roba..o,s an setiing and panitipants
.nablls\.d|sk tallorfororal.an.., l1l is in.on sisre.c) Ih. br.tgrour]d ol tF ssedrsh .onsbanbn sorl.r
nng}r be arrribuiable ro m.drodolo8,crl asP(rs $(h .ohon h.s bftn dsLrittd Preuously" Bneflr'. on 1969

:s ilrdequ3r. Lonrroi lor .onlb!ndLng by.igtrr.r'. rhr.'€t,lt)e7 r,.'pnn!. h.?Lrh.he.k{,ps 
".r..,Tcn. ro

smokins inC alcohol use. whi(h are srrong nst fadors alworkcE,n i,'r. s$edishbundi.gindusq. andfiom l97l
tor o,altanter rhe @il€ded dab were.ompiled nr a .ompxr.n*d .e. trJ

(snus)

uMr4,r rrdhlEhnnfrL



Arti(les

rdncr ElcI nod Jlto ,ontaupd rle p.nEp.nr's
NaooDal Pcgxranoo Nmbr,. r uqk Fr$n:t id.nu.
60 ssign d ro .Ery sqiish Bdrnr zr bro) or
,rurg?r'on ftn idoolpr hdud6 OF.bre o, bd1

E<:us€ ofet suitis D rh. (odjns ofsmokin* sl:tuj
in th. gu6tiom:n6 us.d duins r97r-7s {Zendehd€l (.
et.l, upuuished), 

"e 
r6b-jded ou aralysis ro mrle6

with , l.ast .nr qsit m rhe lra 9, Enod, sh.D
infolmtj@ on smok!4 and cn* 6p was ot,l!,ncd
t}.@d pee!.t inreFiM by .66. B@u* rh.
Broup conraired fe rcmen, we lihjled our .natys$ lo
mm. Unk wit} rorjonede,eginq\ ot rhe ror,t
popul.tron. .rus,i non. and d.!fi pnabtcd u b 6(tud.
,(ords with i,(on6r Nrijoal ResBu ron Numbcrs
{whj(h.ould nor bc tound D m} otU* r.sisrcB).,nd
n€D with a deft or enjghtroD dar. befo!..nny. Unk
with the Ssedish GDcer R.g,s1er ld lo qdusion of m!p 

' 
etuet bdore enrry. ve.te erlud€d me. wjrh

in.oEpl.tt roboco €rpo6u. drta.

\v. o. y u*d eiposue infomrion obl,ind .r rh. 66r
vi!n, rhich de6,ed otry inb $€ <ohort snus ur,
sr2tus lD*'. pr 06. or omnrl. SEms or snus per
d.y (<10I o, >r0d smohnB sr/tu. (n"v4. pr^jru\. u,
oreni). Etzfu ofsmokDs tob.co per d:y {coDrnuous).
and body mss index lBMt: <25 25 29. or >lO) .I.h.

qulity of flposuc dll! has Lrn ,oewcd p,pv,ourtl
ard was demed ensf,dory

Folow up was done rbough linkjng of r(ords ro lhr
natioDwid., ,nd esenrialy .omplcrc, popuhroD a.d

,9!r'..^rd,6h.-dr!\^-.,".-.;;."*",*,-

h.alth ,eg,siers prdidsll l:hrjo.{_ For @rc<r
(eEorin& d:rs ofd.Ih m,e obu,Fd 6om rh. c:us6
of De.rh regisle, and d.res of emigntion llDe from fie
R.tisJ.r of Don6ri. aid tnl.mari@d R.toetjons. The
Gn... R.gisr6i 6rabli.H in 1958, codes nEti8n.nr
neplasms .c.ordiDg b lhe lDtmarion.l cla$i66rion
of Disas, 7rh ediboD. and indudB infomrion oD
moc than 98% ofal] di.gDos.d .as in Sw.drn.nr !V.
us.d lod6 lao. Ia t. tat.ind taa tor inod.nt cas oforrl(r er lnor indudrng Gn.eB of rh. eliv.ry slands,
ph.ryD. o, l, ryu). (ode 16l to, lung e*er, end (od. r 57
for prnqe.i. .am.r Each cohon ftmb.r (oniribukd
person rime fiom rhe dat€ of ertry util rh. dal. of ey
6,sl 6n..r diaAn6is. misnrioD. d. h. or D<emtEr lr,
2m.. Phidsr doned fEr

All tlr&..neB are l'ighly age deFDdc Thcrcfor..
ep hvnDgrlfd ege dBhbutions in ..(h *posu.
(n.aor). the:s!4r.rroB b.ruen dFsE hrirblG
rnd nsl of oE., we sp,css.d.s rd,tiE rtLs (RRs)
denv.d from cor proponion.l h.a.(Ls Eer6eon
mod.t3. wir,l .flrin.d aE kontiDuoE) .s rih. sol..
Inn,rly. w. hned model, m whidr ih. r.tarivc ri3l!
.ssdar.{ qth soktrE rere adiusted for sus use. and
in phjLh rel.bE r6ks tinl.d ro snus us. *r..diust.d
lo-, smok nB. To b.npi co"Eot tI. srEn8 (onfoundin8
rll(r of smokrq in our and),s ot snus. *e firrcd
mod.ls ,esr'icred ro n*rsmote.s. ve adiusred tor
BMI 

'n rll ou, modets. Ho*der. sinc BMt (outd
(onceivably be i n rhe @usrt pr$kl we ale did analvs
unadi,Er.d ,or rh6 ractd T6ls tor lqe.r t end wcrc
done by ( rHbn8. {onrinuous vehrbte tron thc m.dan

Th. .ssumptjo. ofprcponiorEt ha2rrG ms l6rcd on
th. tEs6 ol 

'he.uul.!ve srms of Mrmnsle reedu.lsqr-h thc Kolrnogord rt?r supremun l6t,! in wh(h
l0OO r.alierions werc used R6uIs indic.red that th.
p,opoftjonal asumprio. Es sbsfed for rI mod.ls.

8ol. ol tlE funding src.
The fundrng euc hrd no,otern $e studyd6isn. drl:
.ott(uon, d:ti rnryss, d!r: nterpreraDon, or qilln8 ot
the rePon The.o(stb.ding author h.d tuI rc(6s to
all the dJta m rhe srudy and had 6nal responsrh,l,iy fo,
fic d6s,on losubmr rhe paper for publicrtion.

Result5
Ih.6gu,r doB rhe numbea ot .Lsjlrlc wo,rcr,
rdudftl rn rnd ex(tud.d fiom dre sroup for our.nilysis
:": i1"*,,, or rh. 27r8r7 men ,n our .ohon.
'n,lLdrnB 

smoLn8 and snu( u*. ere shoh iD r.bte I
AraJBr JF. d!.nh was t\ ye"rs (SD t,). These mcn\r.. lLllou..C up fo. "n,,e,rgp u, ,O yerrs (SD 6) A.rm. ol rnuy. tl% of Ue (ohon mehbrc us.d or had
p,.vtousl' usd s.us. Tte propo.tion of ev.r shokers*r.8n.artr for n,en otd€r &an loyea6 rhrn in !oun!c,

vorr59 ro*16.roo,



A,ai.h, I

me., where.s more .olMon !n th*
yougFr tha ]O yeaB. r.flRong tlr sPterdrng h.bir n
ihe S*€dish rale PoPul.tion.

75s in idenl oneE of the or.l evilv. 2216 of th. lunA.

ard 16s of the Pa@s w.re retorded durmg folw'up'
Of &e, 60 oral, 19 lu8, .nd 8] P6noe.t( ence6
dcurcd i, th. t25 576 n@.rsmoke6.

we <onfirm.d thrt tobxco smokinB was : strong nsk

fador for .11 tlE studied (a!(.rs {lable 2). The cnr
eglsnon modeh. wtud eho 

'nduded 
men who u*d

snu\ smult!n@61y. re,e ilErfd lor 3n rn.d ,8e

BML end sDus u$. Removal of BMt from rhe models

h2.l l,tle effed on the tBults ld.u nol shoM).
In anllys.s that induded aI (ohofl m.mbers,

ur*pedk ot smolm8 and snue usct st tus rtF

rdrusr.d r.bbve nsr.r to, (rn.er rn oer u*rs ol snus'

.ond.d wirh n*r us.6. serF o ,r (95% c I 0 . 5-O 9)

,o,;,J. o 7 io H 4 lot lun8. and o'9 (o 7 l'?) to'
In analyss r.sb(red to men who

Mre mrcr.tmoleB, derus. or snus was 
's@aredwth . egd6(anr ins.r* of dr r^k for P.n(r'arn

(an.e,. comPred with lh. nsl '. neer usrs ol rnv

ioba(co (r.bie i). ve elso nor.d a \rp,rrJnr do\e nsl
n""d tor Eno.rEl on(er s$ rnu.a,ng rmount of
.nur "* 1i=o or1. no**"r. th. Potn! .sbmal6 

'Iot 
the

No oo." (.!reor res "borc 
/cro ll I6r.d.t0Isn \ per

d^, Ll - n,{ d,fle, c,.rrl, flom .nh oLh( I wL d'd nor

"t,..oe rn in0ea.cd ns} ofor!l'.fr'r or l_n,r Lrn( r 'n
me. vho used snus bu! drd nor nnol' R'P'rr(d
alalFs wifiout adiunmenrs fo! BMI Prodt'dl slnrl:r
resulB (d.b not shom).

vor169,eii16 )oo7

Di5aussion
The main nndmg of this large .ohon study was an

moersed rist ol prnde.ri( @(et D Dedsmolone
snus u*.s comp.ted w!$ nr€ u*rs of Dy robac<o

wi& some aidefte for a dose'rnk assiation. We did
nor dd.<t dy qess nsl fo. @.@r of th. oral Gvitv or

lung.
Our 6ndrg ,s.r odds s$ the Pe(ePton thar u* of

swedish mosl snus has no demonstnbh orooS.n(
risl' lf valid. n will have iBPorlant Publi. health

idpliotioDs, since strus h.s bee! ProPos.d as a uv ro

rcduce h.m in nicoiine .ddicls."'The inc.ae i! 'nk
is, ho*der. i. line *irh thar reported i. a cohon study

ftom Noflay"-rhe only Publish.d S(mdinarian study

on th€.ssEialion betwe.n use ofsmolel6s ioba<@ and

nsk of pan@atic @lrer ln thal study, : siSDfi(,nr
7116 d.ess iEide.re w.s noted in ftruers rd.tire to
nevd.!e6 of smokel6s tobi<co. .nd adi6Enst for
seoki.g .nd alcohol ue."" Some of th. toba..o
.onsumphon was in the fom of IEal thsing roba..o
(ska). ln ou @hon, thc pani.ipants rePon€d sptdficJly
.bour snN Ee. and ue of oih.r smokclcss roba(o
produds €s Prcbably negl'gibl€ R6ulls of sePr:l
Am.n@n nudi6 ot smoleless bba.@ suPPon our
6ndinss'" .lthoud sme do nol.""

The scess risk was Doticeablt orJy in zn ar.lysis
resr.icted to rhc nscr smoking st'aim. Ths..alysis
w.sd.fined 3 pnori to .ltminate r€slduel conloudng by

sd'obng d6e Proous (ryd.fte. reintorccd by obPncd
dara in the prese,,r srudy (nor shom). suBS6rs thar

i.d,viduals who(oml,nc vnoking wirh sn8 uk smoke

,.,-.
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I6s aDd @i8ltr iDseae th.ir ov.r.I .tram€s or$bs.qutu' abstu.i(. omFr.d uh rh@ *ho onjysrbr.-. IDded. rltb@gh fndines of . Sw.dth .a$
conEol srud]. dreld no sjgni6oDr rebtion b.h,e.
use ol snE rDd oEnU risl o, hed .nd ne<I @(.r rh
mulriv?riar..adjusLd en.lFs. eus u$ :honB nser
smox.B ks:rrc.r.d wlrh rn rlrDon 6r.um6
Ds..*d risl( to dF Norxqi .ohon siudy menron.d
prtuouslyt r 20e6 Educrro, in ns} ot tune ane, Es
n-ol.<I rn mdriEru!..rdtusred a,EtF6,.Bdm <uSS6un€

'es'durl 
n.a,rive (onfounding Th. shrf trom ;;rm ar

nEBeasso€aDob qth tungcn(.r i, our hdbvrnarc
:djuskd &rysis ro a nult ,6dt in lh. rnilysE rBrnded
ro nftr sml.6 

's m 8@d .gr.emenr qfi thr\o c8nn d:l, and p,wid6 furdrr supporr for rhe(on(.m aDour .ono6dr8 Hene. wc beL* rhar thcBrm c lorsnc rn n*rsmoteB BlBs bDr.d rh"n Jh
6timrr.obr!Drd in rn ovcrall !nrllsB rh!r also mdud.ssmor.,s d in whid, conEot fo, (onroundug b,
smo,onE 

's 
.t'mprd 

'jtDugh 
nultrvarDr. modeurnsTl. .b6en(e ol BuDrjon wirh lunc {rn(e, m rtu)\r,,,Lm 

'n Ffle(!. Lon6ms rhr ib*ncc ot n@tuLr
(onloundjne by smokine

[,6omr ldtusEnenr ior smokirB dce,n snus usn8
smor.,s 6 dpecr.j ro ,r 4 any posove conseauc,nes

*nB y on.fen:d 
']uoush 

,ts purponed d nu smo. ng.tl6rs TIF signll@r hsk reduoons for aU rhre
studied eDceB oonS snus uscB nor.d jD our
mN.nrrorul models (h,r Ddud.d rhe enbre ErJup.dsp'r€ ou rhempb ro.djusr ror smobn8dor.. s;EB.qd rhc ner eflm orsnus u* h rh. srld,ed D"D,l:r,on
ni8h' b. a reducd ris! ofon.er

The apparcnr speo6(iiy for the paoe,s r, de ri,8.r
or8.n D bDlo8rcaly phusble. F,ry. rh.,d,,moBFn,ur,
ol roha((o.speufn rem tlbtr urts,,.petir.( .n rnim.l rr?enm.nr.. AtrhoLgh h. t_nH ,nr
uppe, rsp,rlory u.<l domre es lrrger o,grs. ,/rs
d.verop pJnr recL( Jdcntur( ootrd wl-pr .@,ud
ro \NX ur rs mebbol,k a rmern,ln,r,s",,, : o; I I i

prdyl) I.bu':trol INNALI in &i ing k r.r.r S<ond,meenbte_ zmoEls ot NNX ad NNAL hrE berDotu trd h hu,]E prE.rti< ,ui(r, in rh. os. of
NNx .r signifiody hBhd cod<.nb-rriorE lrl smokeBDa o noFhor.rs." Thrd, rl is well Bublish.d rhlt
NNK md.boljte bind ro DNA and indu.e .djEtrrg
pomr nuorilE itr rhe R S $ntshuuuons rh.r ar.ob*pen D 50 9oc6 or dt p.rch* .d.oo(z.cinomas.-

*ruo a.ov.re rpar lJaducuon parhways fiar idu(e.. :11"',:, or a,ad,idon( aod ed ns mnoeeni(her,bolrB i Fifti. Sw.dish d2u sugget r ous:l tint

ndesmg.{d.rc mpkel6 rnsuln r.sisran.e e.d,bnomt glu(o* meubohso Js nsl fado,s tordry.toPm.nr ot pandeatj( an.er.u
The abs.n(e-of.n itu,e:sed hsl tor orrl ..nce, ,nsus us,s.onhrhs ln. ne8.rr. rButrs of pubtrshed

woA on rhs parriot, rrp.orsholetess rol,a.,o...,"HovR . r6idul neaabk <on,oundi"8 rrom smolugdoy (anDor b".onfidendy cxdudcd ,n rhGe studies. aso,s.uryd.Dok An rnr.,nahonal AB.n.y for Re*i,d
on uft{ sohns p ty,(.ndy rondud.d. ha,nly onrhe.basrs or Arn.n(rn,nd Asrrn d2u. th, sufhuenr

Lhar smot.t6s tob.((o eu*s oEtr:ff 
_rn 

hman bein8s n w,rh ont, ren (as.s an,onttuq.Bas ot sns in rhe n*rsmok€, srreruh. o,at(Jn rr E(.th. terst rohmon (an.er ot rle rhree rudrd
,n ou a.rysis. hakjng $. (suha16 l,able to (h1n(e

__tn 
a(od q$ o!r 6ndrnss. prMous ep,dehDlogx,]tuoe(e.on smokel* robiL(o and tung (rn.er rn*v?roP.. ounns h/s ben ps$nrii y n.patrve._^.qh rew A(epnons.. dap,rc $e suone bni bctuee,dpo\u'c ro 

'ob!,{o 
sFr,6( nDo\rh,hbd fo,hauoD
rn rdcnrs. .nre relsons ,o h€

lrnd human drra ,emr,n ro

."_-l,l.ll--11 T' iudv. (onfound,ns r'om smor,nE!(tr Ir an unrrk.4 .rp rnar,on

vor169 n/r 16.2a,



IArticles

Our study has w.ral str.ngths but ale eB
Iml,bons. An mporunr strengrh ,s rlE,ohon d6Br.
whi(h essentially predudB lh. possib rly that the cancer
out.om .ould hrve itr<ted the idti, reporls alout. or
the actual use o[ the lob(.o prod!.ts ofinrer$r. O.e
disdEnuse of this dsi8n is dt.ir iDdiedurs
loba(o u* hlbits mighr have d:nScd duug foLlow.up.
The rcpe.I visits duDS folow.up v.ried i! number aDd

timiDg, .nd therefore werc s.netive !o s.lI*)etior
bias. Howev.,. we us.d de smolh8 hfoqnrton
reord.d ar th.s. visns to inEstieate wh.ihd frrleB
who w.rc inirially .lrssi6€d s iek,.shokD€ $N u*B
midt dif.r fton ihose who w.re d,ss,.6ed .s
nersels ofany tob€<.o. Ve foud rhat 2112 oi176l.
(12%) of nder{mokine snus us.B w.r. later r(otdd
ar some poinr in tiDe as fomcr or .urcnt smoke6. The
corepondinE proPortion in noelulers of any robacco

w.s 2a24 of 19469 P%)- \ve used these drra and th.
eff(t si6 denv.d from rabl.s 2 .nd I i, i snsiriviiy
anatysis .c<ordr.8 ro srlu€€Ris." The su8Scsl.d
mi*lassif cation of smokrnS srrtus.tr(td our reponed
slimrs rc more than trivi:lly ldati not $ou). l.
a..ord pith: re..nt Skdish rtudy that reponed ! hid
probability of.ontiruirg snus us! once the habil tEs
bftn initiated, ! ou dil, from the reP.ar visits sttdted
lhar d@ of s.us remin.d slzbl. de. ti@ (dru nor

Another str.ng$ is rhe conpLl.n6s of fouoe-uP.
Fudhermore, the lar8e cohon soe dd th. hish
prMlen.. of qposue rosnus made Po6s,ble 

'o 
obun

meaningtul estimrte i. net smoke.s Howet!. lh.
statjsti..l pr(ision is still a we* Ponr; the stimetes fo,
tre thre q?6 of d.er in nersmolinS deruseF of
sus *r. basd on Iq @s. with (onsid.EBe nsk fo!
q?e 2 eror in aDalys foi oral :nd lu8 @ce.

The scar.ity of i,fomtio' .bour coEnals in ou
&l:base !e.ds (ar.tui .onrddaton The resrictioo ro

mak consiru.lion mr}€6 2lla)5 con(ems aboul

co oDdins by *x. sciconomi( status. and

topatjon.l .xposu6. l_un}lcmore. ir is had to

inagrne .ny n.Eauve (ortouodrna that would hrvc
hidden a rru. assdiation ot snus *ith nsk for oa1 a.d
luDg dccr. ln the o* of pantr.rti( .an(er. ee werc

uablc ro idcnrfy aly stibl,sh.d o' susPtrcd nsl
facior"o$er lhan sftokinB thar midr 1,. k*ed to s.us
use, although .onfou.dinS by ddrry fa.toB 6 .
?ossibilill Ano$er. mor. sp.cu.latve. .onlou,dinE
fecior.ould l! Dassive smok,'8, bul such an efl(t Rms
uJn ely in vi.w ofthentnsih otth.:sseiarion and tie
absen..of!n ir.reased nsk fot lug caocer

A! p!6enr, ou! reulls (a! be .on6d.ndy gener:I*d
orny ro Swedish male constuction wort<crs. AlthouSh

our rel.livc nsl 5tmat6-if unbiascd and

un(olfoundcd-mBht rcil(l r biol%ral relation th.r
can br gcncB[s(ti ro other p.PulJuons measures fiar
depend oo tlr unde'lyus EseID. nsk and exPGur.
p,orl. h ,.,',' r-!., r r'rx,rn,. ,iu,nbe,\ L.eo(i rc

,,!$e,i(d,q, vo J59 ruo.16 rooT

h,m, pop'r.tion .ttdhbble rirk F@nl2€e, elc) could
direr subsEntidly b.tka po?d.tion grouF. Thes.
De.sur6 ar. t)i.arly die ones tl2l ,. mosr imporiant
fo. public-healft .ons!que(6.

ve .ondud. th.t ou iDdings.r. ptobobly int€m:uy
vrlid. Allhough we h.E $mc remtioE abour
sbtisti.il pow. th. oal u* of sr8 dc not sm to be
lrled ro be ruk fd ctrs of $e or.lcvityor lu& o
aSremetrr with son bur.onEary lo otlt.r lrdious erl
on oral @Dce. Howder, the habir se.ns, with sli8hdy
glealer (e,lairl). to bc assooaled with rn in@as.d risk
ot pano.atic on.e. The @erall corsist ..y ofcombi.ed
.vaihbl. .eidcnc. sugaests that ihe .swiaboD slh
p6ns@tic .:rx.r B r.:1, bur perh.F kald tha th.t
nored for smokug. Tlterdore, onl use ofsnu shoutd b.
add.d ro the lisr of r.nr,t e nst f.(lqs ro, pdi,err(
on e. Th. Sp.dish $us irEstigated i! lhis .oho.r,
d6p,re its low con@tr.tioB of tobaccGsFcifi<
nitr()sdin6 in comp.risoD with mdy odEr smokeless
bba..o produ<ts, midt noi b. an enltely safe producl
B@B of the sF.ial .brn rdist 6 of df, rohon.
.dditronrl studi6 i! populatioG *ith other p,ttems of
ue..ot th.l.ast in pomen, ar. d6n.blts lbei dimoll
ro a<omplish, in vis of the s.mple si26 n€ded-to
pur the ihplicatjors for public hedih tn pe6pe.tiw.

IL Fniip.t d u 6. o...Fm :r'd d..ren olrr lrudr. mlF. of dp
d.E ad drrrtnA ln. h:lltlopr !Y p.rdol.rd h dE ffi.?t6
:nd d&sr ol th. 3tud, .,'d u llr mEDrdM o(.6uft! le .5'!d
udr d:u:nrrFs l^.6nnid $.diu o tu. Ho^rd PB
prEid.d snftfi. 3xa36MB oN ra d'. kn :db' in $. ffi:ll
oE?hDlEtd :nl il6ign of ik 3tudy, :Dd FBid.d enn
tup.Mbn lor ri. rt i.. n:w d:b xr. FE*d by Il- ["r, ]nd oN

^I 
:urhoB ret p.n F rftF4 .nd .dinna lh. ae D'I&it. :.d

:ppro(d ln. 6n, €6ioh oldr IEuldpr

w. d.dr!. dur E br n6..nnh 6{dEd

Th$ tudy w! p:rdy 6ina.d b, : etur lrm th. sr.dsh Gnar sandy

I iod! B. Nr* s, C.l. P T6hc..o u* rlMe lr.diln
arr@kJJd(. L$ cdd 200t: r.: 1ot-a&

, sr?Dr 3. E,rbn M. R.d! s Th. d.d,p o{nolons 
'nu']!m sEda &,!d i Au! Halrl l$6: rri r2r ,a

r tronmnn o. Dp.drd MV F|n ,- z:nt t. Clrn. T: C.n..lt 6,r
h{ l.rdrnF l- s .ooo.d,l hn.d
6E5e of.:'onoe.ni. N nitd'ffi )Nrtcr@tn

r lrn-\t ss. D A :ddu fm:dotr fiom bbx.HFfi.

; Hrdm:nD D. DFdr.wMV oEn
onnoro,oq or 3mol.ks !ob.@

6 l](h, ss &(ndsy. biol.tr. :nd otuqttut or
bb:(c!p.!jh{Nn!'EnilEc,t.n14I'ti.ll99i:1!59950,

7 Rodu 3. hnsn c snd(.ks bbx(o:nd orn all{fi 1r.rxw of
or.r 3,.1 M.d 2m1: r9i ,5r 6'

3 [o. r. Nor.n st.lohrson H.d r] snobnerob:.o,or,l
,ru,i.rnd n(oholn rh. tuolo5of s{l

hod : id n6L p.puhtoD brsldd*E.r ftdrin sed.n

3!6!. rlt2 )o7 t3t6r,
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REVIEW ARTICLE

Smokeless tobacco use and cancer of the uPPer respiratory tract
Bnd Rodu, Dm,. and Philip Colc. MD, DrPH,6 BimiflEham, Ala
UNIVEI{SITY OF AI-ABAMA AT BIRM'NGHAM

r,e nD5r.e<ent epi&miolos'c @iew or lhe.iftd '6tt atq'a'€d w'rh 3rclel6s lobi.@ ue.ppeared in 19a6,

whs lO iudi6 were aviilabl€.'Ihit rcvie d6(r'tE 2l published slud'6, 20 of whicn are oi the.a*<odrol tvp€ we
.haadsne each srudy accqdin8b lhe stxril( an.r@i. til6.nd a..o,dintlo the rypeoi tmokdBe lobac<o Produ.tt for

whi.h n poider clalit ritkt oI.an.e fte !* oi moitr snu,i..d dryi% lot'...o imFB minitul rLt! for canc6 of lhe
qal.avity andotha uPp.r re?natqy 5n6, wnh,elali€ rnk.a,EinBfr@ 0.61o l 7.Ihe ueof d.v snufi nPos h8he.
ri*t ran8inE l'om .l lo 1 l, and h€ .istr L@ tmoleL.: loba..o, u.sp€tifi.t a! lo lyP€, a rc inlemedi.re, fom | 5 lo 2. a ThP

5t,en8dR .nd limiralions or the srldie and impliclraons id Iuture .*a(h a,e dilcuss€d (Onl Sult Orll M€d OGI Pithol
Oal E2diol tndod 2002;93511-5)

Smokelcss tobrcco (SLD is well .6oeniz.d as a cau*
of crlEr of tlE oral caviry.l TtE rnosi Ecnl revice of
rhe .pidemiology of rhis issue appearcd in 1986 atrd

describ€d l0 sludics.'7Thc presenr rcvicw us.s data

from the 2l tDdi.s Dow avai:able lo cstimarc $c rela_

rivc nsks (RRs) of cach major typc of oral aDd upFr
resp;atory rracl cancer assiatcd wilh usc of i.v.r,l
rypes of SLT Products.r 2r

W€ idetrdtied rcpons from lhe Unilcd Slat.s and

wesrem liurope thal provaded daia potnlially usable

for cstimatinS SlT-rclated RRs of carcer wc cxcluded

srudies frcm lndia and odler easrem .ounries where

prces€d tobacco is not comparable to that u$d in the

wesL Fuflhcrmore. in easlem counlttcs. Sl-T is

commonly u!€d in combinadon with be€l lc,l areca

nu! and powd€rcn slak€d lime.l
Twenry of lhe 2l available sodies ue oi lhe case-

contrcl typc. Thcsc Provid€ RR eslimatcs (or dati lhal

Suppon.d ir p.n by .. ur.nn.rd Sift from lh. Unn.J shl.(
Tobro Cmpry ro ,t To5-co X@h Fnnd o, ln. tJn'!.6nv
of Alab6m ,r Biminghrm
rtxp@nr of PrtholoCy, S.hml ol M.drc'r. Un'!.^n! ot
Al.b.m ar BimnShm
bDepdmht of llPidcmiolosy, S.h@l of }\bhc H..,rh Unrv.^nv
ofAlab6ro d aimingh.d
N.ith< aulhor hA.ny dn , ilt ial ,nvolv.mcnr llh rh( l'uu
f-r6 or ao, producr trnto.d r rlris PaFr
R@*.d rd poblEad No! 14, 20Ol: r.rwd for 6No. Jm 4.

20(12: -..F.d ro Fbl'.trim ir r0 2m2

o 2m2 Mo.nr, lE all n8h6 
'tld.d

totg ztMncal 75Ut. O 7tt4tt2at97
do':10 lO67/nE 2U)l l2l'197

allop RRs ro bc stimated) for cancets of sev.ral
anaromic sitcs. Th€ Metel Haenszel summary odds
nno2r w6 u!.d to €stimatc lh. pool.d RR for carcer
of each anaromic site rclated ro cach lW. of SLT. The
95% 2-sid€d confidence interval (Cl) of cacb RR was
eslinrated usiDg rhe tesr-based inrcrval .srimator.25
Two-uilcd P values wcre obraincd from $e Mantel'
llacnszel summary chi-squm slatislic.

SMOXTLESS TOBACCO TYPTS
Thrce rypcs of SLT comnly 3r. used in the oral

caviry.?6 Chc*rn8 tobaco is airflrcd lobacco that is

stucddcd 
'nro 

0alc\ and ueared wrlh \weer flavo.ing
solulionsi moisr snulT consists of fir€- and air cDred
ddk (obaccos $aI e€ finely cul and fermen!.di dry
snuff is a firc cured rcbacco lhat is pulverized into
powdcr. ChcwinS robacco and moisr souff are used
p.imarily by rrlen. wherca! dry soufT is used by women.
espaially in *€ so rEm Unircd St tes.'??.23 All pro'd

ucrs are pl&ed rn corllacr eirh tbe oml mucosa, usullly
in rhe cheek or b€rween rhe cheek and gum. we also
presenr dlta for a founb exposurc cate8ory, sLl
unspccificd wirh rcsp€cr to typc, b€causc th€ rype of
SLl ulcd Lould nol be delemincd in seleral srudrer

CANCTR OT THE ORAT CAVITY AND OTHTR
SITIS

Orol covnt tun..r ((X:C) desiSoares cancer of the
rongue (lnrcmauonal Clas5ification of Uis€a$s, Ninth
Ldilion ll('D'9j cdlc l4I),8um (l4l), l-loor of rhe
nrourh (l1ll, or oi othcr or un\ra-erfitd plns of th.

I



Table t. Charaflcri ltics of cpid.hiotoSk srDdid of sr,ot.t.s( ,
tuDtb4 #scvcral formsof ht drrdncck carcer

ST
ST
ST

CT. DS
ST

sr
ST

CT

sI
c'rt Ds

sa
ST

$: c_r. MS
cf Ms. DS

MS. CT
ST

3

5
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8

ll
t2
t3

t5

t8
t9
4
2t

2'

t9578

,162

t911

t98l

I988
I988
t992

t908

2',t/lt5

rTtyJto

tly21a

It1/12$

BI/D6

,5415{
t6l/Jo2

ffiffiffix3trrm*ffi_,_-=--

:L" ll15, .* r4s incruci.s $. chccr. vesubur..

i,x;f ;::ffi I j?f#ifl#;'*.:S;,:,Tr.H
caEer of 

'he-ma.ior 
st,yary gtrndr fla2) from a[ hrrwo srudies ro.r7

1,.*,, "l ,1, PharyM $ctnd.s canc.r or rhcompharynr ( t46) and hypoptarynr 4E) tol.xctudcs

**ll'11"'i;'i'""-' llT;#"ffi :.1,ixor E separarcd trom rhar for orhe, pharynr iircs
some srudEs prw,dcd dala spccifrc fo; caffer ot rhcraDarx (t6tl. whcr€6 orhcls drd nor s.parare ir fromcmeror th. dal cavly and pharyDr

TINDINCS BYTYPT Or STT

.. 11,:,.n :,*, ^",*r. rabr€ I tisls rhc frsr author.yral ot pubrrcarDn- number of c6€\ and cuDrroh, andrne,rvFs or sLT for which data arc provded. Eight\ruoRs appcarcd.rn rhe tr)90s, lwicc as many asappearcd rn any other d€(a&
Ei8hr@n (asc conuutsrudic\ \upplled dara rhar y.rc

useurn ar tcAr.t of rhe summary RRs The r.ma,nin8

:.:::I.1."51," RR.sr,mar. t[l no pnmaryda,a:

'ney 
de dcscnbcd septuarcty. Suomary RXs to; lhc acaregoDe\ ot SLT dnd sckrat,ormsot cancer are grvcn

Chcwint lobacco

, 
FrShr ,rudrc\ runll,hured ro \u,nrhary RR\ t({ u\c ur.'nc*rnf r,,hd,!,i I1{ o(.C. rhe \unrmary Rl{ or 1,6

(95% Ct = 0.1-t., -as dcnvcd from 2 srudrcs. Fo,
iT.l -"1,I:, *,,,rronarym. rhc s,mm.ry RR was

.i (0.e-t.E) fo, ca;r ot $er.ryl|jt-ard 
,t 

7 ( | .2-2.4 ) tor rlE combrncd dis.a!. cnury

fi l,ili',{liill#H;"H.,"1,;:: };?ff; ";
Moist snuff

^_1111"9i* "n 
.in"a ms for va,ioos rqms orraceramqrt mo\l.snufr u!.8 Ttle RR5 ranged frum O / bolh

::.-.",r:* .t 
^d'e 

pha,)nr (04 t4) ald to, orarcavrry-/pnarlnr (0.4. t 2)ro l2(0.c.t.7)torcalcerot rhcrJryu rv altsrr6 combrEd. ur RR ws t.0 (oi t2,
Dry snuff

:"":,;,.._ ii!,r;,,T,H,'ff ffi #lil ;i,1i,r rr,f (:k-cl.of rhc or.l cav,ty atuj pharyu comb,ned.

liijlitu,.d1*r-"a * x_r 
"r 

t.l rs.G.zrr ro,.*",
lL.lli, ii','.i"ill;,,"1?"L# i?T;i,T;Tl *"
,..YXtil,f 

"til,1 i, lf 
,t#11 

ff :1, il:i:: lt:hc r"(ar'on yhcrc SLT producrs arc hel.i o"".;,"p",,"u ,,r* ur x o d.ri;il[':, ;::_];:llirno Dueclt muco$ amonS dry-snuffure^

S LT--{ nspccificd

,5a(n 
\ruJrLsonuibukd ro th. \uInmJry RRr to, u{,,, r,., unrF\rrrd u\ rn r)Ir occ wJs cv,tuarcd ,,r .l



6FiI3! rcrnv i>tar urDrcrNE ORAL P^rHoLocY

Iabl€ I l. Relarve nsk of everal fo.ms of cancer .ccording lo rype of smokelcss lobacco product usd
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2t

l
l6a2B9ll
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0.a,t 2

t0,r9.20

7

5/Att20t
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ro2l

$lr9a
2.4
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3

23

l

t5
LI-20

t6.1a.22

2ln@
r.a

019.1

t

l0
0 3. t.2

l

t2.14.19

r

93/l9l
t3

3.G20

5.9

t.1-m L5 2l

t tn-dry huff:51,''&k re@

studr.\. yteldrns a slaltsrtcally srSnificanl RR of ? 8

(L9r.l; P-Rs lor carce' ol the Phdvnx (2'1, and'f$c
orcl!.viry and pharyd combtned ( t'5) wcrc lower rhan

thar for OCC. bul bolh werc $ausdcally siSnrfitznr A

,nelc sludy repon.d elevar.d RRs lor cancer nf rhc

laN;x ( L8. 0 l-9 l) lot all canceN combrned rhe 7

.ruaies vieheo a summarv RR of 1.9 ( 1 5-2 1)'

'Iwo rruOie,,a reg'ned a combrncd RR ol 2.1 ( I l'
4.1) for .ancer of rh. Singival and buccal mucos' in

uscrs of SLT unsp..ilicd'

O]HER TINDINCS
Thre€ studics lhal rcporred rclcvant RRs did not

Drovr,lc onmdrv dalr. so rhe) (ould nor be rn(lud'J rn

itt 'ummarv 
RRs wrlrrim' dd Homf teponc'i kk\

ror useN of SLT unspecificd for (rC (RR = aPproxi-

narcly 5. CI not alailable), pharvnx (0.7). and larvox
(2.0) Srockwcll.Nl Lymanrr rcponed RRs for us.r\ of
SlT-unspccrficd: oral caviry (11.2,4 | ll), pharvnx

14.1.09-llt). and larynx (7.3,2.9 l8) Dara from lhe

onc rclrospccrivc follow_up sludvr? could not bc

combired with those from lhc case-control studies

This srudy rcPoned a slandardizcd monalitv rario of
1.0 (2.0 a 5) for OCC and 8.7 (4.1-l8) for carrer of rhc

pharynx amone use6 ofSU u.specilied.

l$o srudics contribured dala lo some summary RRs

and also rcpotrcd olher findings lhat could trol bc

includcd Spitzer al15 reponed a RR of3.4 ( l.o'll ) for
cancers ol thc oral .aviiy. pharynx, and la.y.x
.omi,,n.d ! ron! mo,sr slull llscA. Ma5hbcrS er alrb



14 Rodu a;d7;E
oR^r saR-iRt.EfiiE iaI,E.El:Ff

:ylel:l::.*t., rhe orar cav y and pharynr
4non8 usf^ ot,,oisr snufl(0 8,0.4-,.9) a[d ch.ungrobaeo (t.0. O 7.t.4).

Dtscuss,oN

I:. ":l* ind,cares drar rhc rrlcreas€d Isks orcame6 ot.uc.upper respmtory tEd arso(raied wirhrnt ur of SLT g.ncraly are mode( ,nd drff.,dcpcnding otr rh. tyF of product us4d Th< lower RRsare toDd amoi8 u!.6 ot cheyrn8 robacco (0.6.t ?)ard_amng.us.R of morsl \nutr(O 7. t.2). Urls ot drysnux haE highc, nsks. sirh RRs from about 4 to t5xrsk\ ar rnrcrmedrare,fd SLT.unrp.crfied. possibtyre ecrin8 us. of e,ther the towc,. o, hrtlEr nst prcd-ucri among dir.r.rt rndrviduak

^ 
Tfie dNxrcrirc rirl profrtes o, morlt snufl ar.lcnerng tobacco on the orle hand. and Jry snufl on lh.

:li:,t 1".,. q"* rarsery unnoriccd. one anrcres djdsuge$ rhat.lhc us of cheing tobacco may be asscr-ar.o * h a rNr nsl or oE carc, ,h.n i; rhe use of
:::1l..No:rsrl'Lon D mks has rE.n madc rnBroudy
:l_L1 1,1snufl 

aDd ,o,s, snufl. evcn ,h;u8h ,herprooucrs d'rr.r consid.rably. rjor rh,r rcvrew, howcver,wc $parared dry snuff.s a d,stind.{po\u,c bccausc,r
rs 

_csserlE 
y 

.rtE 
otrty SLT proAucr usca ty *omen,clpc.ratty h rhe sourhcm Uoired Sl,rr( !72s'

-A\rImgrll 
of rhc d.la eajtabte nw 

^ ftar bccausc
RRs pr.sentcd arc based onrarDer tar8e numbers of cases aM clnrots. rney ar.rcalombly prec,se ltowever. mon ot rhc \rudre\ don-avc xrularrons.The m.jority of rhem dd nor coou.olcorroundmg by 2 ,rronp der.rmiDanrr ,,t orat can(.cr,c,8a,enc smokinS and alcohot tr\. Scv.n \rud,e\paflra|ly conrroltcd to! smotiDp ss rr.r..rJ.)r.rr

( onloundinS hy smokinS woutd ocrlur rt SLr u,erssmoxc more lhan do notru\eh On the orhcr hand,r.€atrrc cotrfoundDg L plrurbt. anJ soutd rcur rlsmorrnS Etes de towcr amooP SLT ue6 rhinnu",."o n *" 
"u.r,"," 

;;;f ;.;; ll"fliiu{, wncrc mry F)siuvc (ontoundrnl rr l,[cty. (.onuot
ror ircohot o^umFbn trobably woutrj havr re,ruccdsomcwhat many of rhc RRs prcsnred.

Anotho trmiladnn ot thBc nudr.s, and thb ar.a olrcscdch, r\ rh. tact of ctarity w,rh ,e8ard ro rnc
srudred Atthou8h rhr m"lor ,rre ofrnrercsr m cprdemrotogic \rudrer of st I ;\ rhe o,al

li]ly_,1.T.". \rudiA RR\ we,e reponcd onry ror(.nccrs ot the omlcdrry and pharyn\ (umbrned, urcvctr rorrhc orntcaqty, pharyn\. dnd lrryn\ (ombrne,j
r\omcn(ratue war not pan,cututy consr\tcnr. elen ,or
:]]:l ,. *:T'"ery w.I.denned enury rs occ. rorflenfrc. J hougt mGr \rud,cs u\cd rhc unn.\ubjrcr
lll,l.p"I 9ll;"f.l.,,dcLr rhc r,p. nr r,{ \alIar]
ILn(h.,,r tr,th.6.3 rolTJl tjunhcmorc.,t \r .n..,t, 16jc-)

Mar 2@2
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