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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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@

05
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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

Uownloadeo kon- cello.aacrlournals olq on DecPmber 30 2010
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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,



Art;cles

'ffiffi:ffiiffi=i"ffi;-
" ttrftE:,flffi:*
" ,trj,H,#*rffi#HHsffi"."
#{H,ts}*:ffiJrsmmx"'ffiHHffiffi#ii"r_

ffiffinffi*
_ ,H-trs###fi9*xry.p.*"-
" ffi;#Sffie'#firy*- ffil'ff::iljlHtr:' *.'' * i*ti.-
.^ ..e' +red artu*6 P,D ter7. .: rlre' 
ffi#'ffir:.r*.*slir:f,H;,"Hffi-#*ffiffi#H

' #fffir#dffijr*ir*H***,
" ffi#ffi1#ffi15j#,ft:-_ "
" 

ffi$'#:i{if;ru:y.rtr.1"_".".'
I r.r c"; r*,e,a *'idi,ol,*

" #*r6r#H"{ffi^xi,}
m*.rtr"r,gp#J.f.##.H-..

",#*,ffiffi#-Txtr
" rg.r,*:_";,tlrmrx*:::ml
'" S.,91*"I; -:I*:,:*-1;ij#**T*
" ggry*ffifip,,H1,rrffi*"
' ffi',lH,lffi.ffi *:" ixr:,r.re-." tr3p,ffi#F*'ff*S;i#r
" ffi .ji;?.Ll;,f"1;f,J;H*,?I,x,
' ffiIif ,:::!s,. ln,di EB. Ehd*oh 

^

*HTHtrilHffi*fl$ffi;ffiffiffi
l:rT":.-;tff ffi?rg;"i::,:;n'u 

bh'@

ax :;.*:**r"lr;"i;i;;,H#*.

ffilr*- -
Iffi*:;;$f !x,,,Ti r; j*l# *ul

vdr59 !r 15. ro7



vol.9l No.5 Mar 2fr2

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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.a*s, rh. majodry (E4%) had a c.llg in an rnspecin.d pan oi
rh( honr (ICDO 2 cod.12.9) !d lhc rm.'n'ns 16q$ *cf chr'
rrcn; by . Mb'n.tM of ov.drPPinS (8oN of rlE lev.r

d iobglolris 0CDO2 c!d.s C323, C32.2 .d C32.1). S.D.nk
daly*r w.rc .dduc!.d fu diff@l til.s wilhin lh. l.rym
(sloatr. (uFagldrir md dh., lt ynr) *lscvcr Fsibl.,.rccF
rn mn!m3 wh.E rh. nuhb.B wF r@ tmlll. ln sD(h '.w.s
an ovcoll anatrsis v.s condud.d for l.ryna..l cec, lhat com'
biEd rh. aform i@.d I subcat aqi.s. Aho8clhcr, 90% of lh.
I,024 c.c Er. iqumus c.ll cd.il@s.

E!.rsmol.6 wE &6ed 6 itditidu.ls vho sor.d ar l.ati
50 ci8{.Ilcs ora a 6mnlh Fno4 *hil..vd<h.w6 . l.td
drinl.6 wcrc d.6Ed s lho* who ch.etd lob.cco Prodnls or

drol .lcohol .r lcsl *. . wel fot a miniBum of 6 honlhs
Cunulauv. lobeo o.sumPrron *as ctlcultl.d.Ild asiBning t
!',rerrc .ourvaEnl valu. of 0.1, I and 2 to I Brdr. tlSa(ne .nd
.,iarlctrcrcir, rsp<cr i"cty,rn r' md mulr'ply'n8 !h. numb.. ol
c,sdu.-.quiy.lcnB b, lh. y.d of snroki,g To ct al. a c6!os'
ilaseiecmmi. n.tus (SFl) vadabL. e. as,8ftd, s.. ot I-
5 for l.t.l o{ cdratrm: mdlhly fmily in(m. .nd @wd.drtss
J! homc (nDmb., of Forl. Fr Mm) a compotr. St5 rdabl.
*a !,ca'.d bv summ'nr up th. {@ and drvldrng n Inro dnrinct

.ai.Ao.i.s. For rh. ptoducl sP.ci6c ddysis ot ch.wing lobacco

rnorir,iual' *ea o.encd ro rh. pro<lucr d.v ,.poned usn8 {or

rh.long.i dudrio, ifrh.y u*dmafiu I ch.wine p,rYlud\

Srarrslicd odyes e,. Pc.rom.d using STATA v.6ion E

r\r!h. Coueee Sld'on,'IX). Odd5 ntrot {OR\, and rh. cotr'
.oondrnc Itqa @nhd.m. 'nl.rtl\{Clr) 

ld.rh nst lactor undcr

,i,n.aeiarron *er.t,malcd uvnE umond 
'onal 

losisric ,.sr.\
id mod.ls alh adJu{,ng Iq.g.{c lrnu@s}. sr. pd rdp.rinS
c.nr.r, SES (car.Soncal) ed cunulaxY. rob.ao c@sunpnon

rBl y.s. co^r'nuouo T.n. ,or I'nc r.nd\ *cr( rrfom.d
iy r.rrFg lh. cakSoncal vM.blcs a cmhnuo\ pr.dicro^ 

'n
!h. los'suc r.SRsIun mod.ls.

Ilr( rnJr.r'r' ur p.ntr'IEnr' '. rR'!u,l) *.r. m.n r' 'hu$n
,n Irbl. I Th; p,olon,6 "r r.m"k ,aq..rna.J r,om a'ri l''

canc.r of lhc glouis ro 16.2% for hypoPharyngcal cam.r. cm
ped ro l5t% anong .onrol'. ln 8crer,l. conuols *d. ol
slishrly hish.r SES {.tus cmparc<l io.a*\, whil. 

'h. mapnrr
of boln cer ed cdtrcls wd. Hitdus.

Ev.r smotrn8 w.i striaEd * h 'nd&d nstsof atl ryFof
cance, cdsid.cd (Tabl. II), vnh odds ralios ran8,.g fton 5.35
(glonis) ro E.28 (oth.r lary ). Amly*s ba*d o l,r.s ot tobaco
product smolcd sho*.d fiar Bidi smolcs may har. a hrghcr nsk
of hypopharyng..l cec.r (OR 6 80. CI 4.@-9.9?) compared io
c,grcn. smok.R IOR 3 32, CI 2.12-6 29) sim,l$ .ctulls v.rc
obrryed for c.E r of thc rupngldris (ORbd 7 51. Cl 3 84
14 ?4, O&,t..,,.2 !4. Cl O6l-7.10).l. conr,e, comPetbl. risk
enidai.s *.r. obsn.d dong c'gaElrc toot6 dd Bidi smot.
crs for cmccr of $. gldtis (ORb,d, 5.12. Cl I 18 { 90. OR.,!.,",,.
5.?4. Cl 32M0.31). A srrong dos. tcspone relalDnship *as
obsep.d, basd on dDmton as *.ll.s f..qEncy of Bidi snotin8
for all rt?.s of carcer .ons,il€rcd (p,,.d < 0 001) S'hilar dos
r.spon- clatiorhiF ws. als ob{rcd wnh c,Ar.nc sNld.g
for can@r ofrh. hrTophdyd ad eldtr-

An irc,.ascd nsk of hypoPha,r-n8cal canc.r (Tabl. Ill) was

obreN.d .mong oh&s snufL( (OR 2.25, CI 0.99 5.1l). whcn
rh. analysn was r.stici.d lo ftyct smok.B. thc rist was still cti
dcor (OR 2.E5. Cl 1.15 7.08) ID contral. ihere was no increatd
.i!k of la,yn8.!l carce6 assiarcd Bnh rob{co snlfnng A mod
crat. incEa* in rtu risk of hyrDPharynBeal canc.r eas obsned
do.g chcp.rs o{ borh mnbbacco (OR I 95, Cl 0.96 3.9?) and
bbaao (OR L51. Cl L08-2.1l) P(du.h when rh. an.ly\is *as
Enn{rcd ro nr'.r.smol€h. th( .,1 .*ciarcd wnh ch.wing non

robacco producr wa nor appar.m (OR 1.21, CI 0.39 :t.78). whil.
rhar asmiared *irh chewinS robaccoProdrcrs incrcud in ma8.i.
rud. (OR ] lx, ( l 1.92 ) 2/r ln
obsefrcd b.rw..n robacco chc*'n8 a.d rh. risk of laryn8.al can
.tr (OR 0 75- ( l 0 52 I 70 for .ll r.d!!'duals. OR 0.95, CI O.52

l.7l for n.vcr smol.6)
A mor. ddallcd datyris *as conduded ro.valuat. hypoPhar

yn8eal d larynB.al cancer nst ase,ar.d * h vdious chc*i.8
produ.rs.ommonl, urd in tndrr {'lablc Iv) A. incrcased risk oi
hypopharynB.al .amer was obsr.d mong rhor. rho repoded
.hr$ing rrkll IOR : ll. ( l I II r50) ln Senenl, no i'rcreaed
n+ o, ldlnlrJ .rnrur $i\ ob*.v.d lor tE Ind,vdual clEwinA
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b^dtu{.d fd md. rE. n. Sts. rLotol (:lNnDom tob o mtrf, 3d roh(o p.d t.s Ee
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.r-itv *.lu,v. -'R.r.rr. ei.sdv -dAdrBEd rdmr.r' !t..$. sEs al'ohol
. onsumprr@ .nd rob.(o suffnS

.rodu.h wh.n rh. analt!\ r!s (nn.red ro ncv.r rmot.r\. an

ircE.! n\r ol hypophrryng.al ca.(.r saoieF.d for all ndr
!du.l bbr(o plodu(N .onidc,.d T1'. p.oduct (Fcr6t OR\

-.E ,,o) r(1 O3l 505) ld Khrinr, 117 (cl L06-q {l) for

M,wa. l.l4 (Cl 1.686.61) lor Pa..358 (CI 1.20 1068) for
Tada .nd .t 59 (Cl L2I_l7 49) fo! Gurha, tesp.cliv.lv. In con

r r,n, no D' odu. I \Fc ih. , r\t ' *.r obrrycd (or l,rrngeal cMc.r\
amns n:vd ,nore6 (labl.lV) Andy{( baktl on frcquencv ol
tob.:o $c*rns \ho*.d rhd! rmr.!!nB l'.qu.nc) ol chcBsg
*5 ,sc'al.d snh ircrcasi.g rtrl oI hlTopha.vnS.ll cdar
U,.,.,-! ortlT'. r h a {rdP.r,lo{ '..ponr ob*tucd,mong
,i.iii '.*c^ tr,.- oml) llu*.v." surh a rclaron\hrpra
.bsm for larY.8.al cam.s.

In rhn sludy Populalion. incr..sd risk of hvpopharynglal and

r,^.rcat i,ncr. *.r. nor ob*ry.d nong cv.' drinl'r' of
,r.;h;r" h.rc,drs oJht. v,. \nen xe{u(n\r or,lcohol .on

'Lmn(,". 
*r' .;nideFd. a" rn''c,r,l n'l ol rh. caner' of

,,-;. o,, rok ".. 
( I I -!i-l I ru' ard h\F,F,Dnr rOR - -7

( i I it c ar, *c'( ob..freo duns Lhor whu EFn.d (ohum'

in8 alcohol daity, eith . cl.ar do* cspons. lot canc.r oi rh.
sup@sbnn (P"d = 0.02). Hor.vs. durard of alcohnl .on
sumpuon vas nor Gsiared wnh incrca*d risl..rc.F for orh.t
l.ryng€.I .ecer, wh.r lmg dudlion (:20 ,..u) of consump
no. *rs 6*iat.d *nh. mdtcar. iroEe rn risl (ORl.6l, CI
I U)-2.69).

Th. Ero*ing us ofch.win8 rob*co Fducts in lndra is alam

'nEJ ,.pr\.nt\amaJo pubnc hakh,onfm Ev..y ycar..or.l
l6O.U[ Fopl. d. dEgncd *,th t,ADl'c.m.h 

'n 
lnd'a.r a

rhcs. .unb.n eill conrin* lo grow in rh. f@cable lulure.
Th.EfoE, un&dtnding lh. nsts assiar.d w'th alohol dnnring
as scu as.h.wing and snut in8 ol robacco produc[, in addnion ro
\moting, r 'npotui .nd disriparin8 such loo*lcdBe ro gene.nl
puh[c roavoidtuturc budcn ofrhce d]kar,sercn frorecm'cal

ld rrr\ iuJ) popubtrun. rhe 'fi(n."IhoI.\s''arx,n ior.Uarerr.
smdmB va'.d by.ar.r s .. wnh ORs ran8'.t lrcn 2 la fo,



- q 9,io cs a ,ro E O__a=_

0.9o (o61tlo)

Lm

227 tt |4151
o2r

,.llo

t. t0 (o72 t.69)
o92

0.9r (0.57-t.a5)

r.q)
r.ql (05!r 95r066 t0.12-1.15)
r.46 to.56_1.82)

0.8.r

E8 r@
t1 ts1 Q.8,-292)

38 t00

ll ].76 (t 25-Il lb)
0a

rirE r.@
65 rJt (0.81_2 oj)
ta3 L6rl o8l (olLt ?olt2 t.l6 (0.7a_2a2i
l, 2.20 (0.8r-5 6l;

580 39:t
l19

93

l9l
26

5ao

5I
t'l

58r
70

B5

I35 
'.@t2 0.32

lr o97

ll5
la
t3

(0l9-r.72) (0rl l j2)
(o33-3.53)

oU

t.0o
0?{ (0t2-r 70!
| 6l I L0O_2 69i

0.08

6 1.22
75 t16 t0

55

AdjuE.l for .ora, rs., *r, sES, btoao euf6ns. .ob.eo .h.qn8 .nd rob.cco p..I y6
tup-a8loftt b.57{ fo- gtdrir Sim,l tr, oddr En6 td adrmorDt n"Scdimm 5.J2 fo crcr otEidr,, to9 6t to, oilrr t.

#iiii,3*pJgry,!T:n?i:,Y,:.ul*l
._Tob.eo $uahne wtre in(hFndmr nu f&ro, tor hrpoph.rFE..r c.m.,i *iih h,th.r mrBnnu.tc oI nsr oa,vtu d.;onSEvcBhol.D (T.bt. It' Th.E ws rc ct.ar.rcrlDn

tuffng .d nsr of hDng..t (.rcr, .v.n
1_1ll8 

,j': f*"I$.^ whir. ch.qns ;;,ob6(o Fldu(RapFed to,b.. nlr ,.do ror hypo4uryngeat cdcr. ri.c rpp..ErEr ot. r ob*d.d ,n rd hor;B ,nd,.d.. ,har rh.@*n.o nrr-m ltE ov.nl porul.rio. m,, b. dE @ r.r !.1ceto('rra rm smlinc. tn c_ros..r,.,i,ng roba*op,odu.rw-$ & 
'lld.-Jl,x'cnt 

n* t rtr fo hr?opha,yns;al. (n,.\cq.cxlo D, tr'. mc8.d ri obyF.d arcii ovn.jl ,udy FFr.smt.6. ynh a.t.ar do\t,.lponk

'\sc6rcd u,rh robacco ch.*,ns ro, au ,nd,v,duirJ E.n sahonS Evq rmot.A. B,*d on rh. andtrs^ lolllutctt amorend( rDo.r.R, alt ryFs ofch.*,n8 p,aruih conDrn,n8 rob.((;* . arra.lo^,or hypopharrns.ll canc.r h,h,s rud; poputdrrd rlrbk Iv) Thc mag rud. ot rirl EA.omp.,.bt..Lr6\
15,'if 'ilfi :'.:. f [f [,: i$:'.#l,ri:i#:[: t:rcft$mg hr@r rob.fto producrs ra\ Iunh., \ub_r,nt,ar.d b,& @E car&rF rct{idEhrp otx.p.d lor tEq,.n(y ot rob.(,;cnomB and th. nrl of hypophsyra.rl ,o.;,, 

";""s ft,.,wrs no.apfa.nr ntr,ra* D sr or t,rln8.rrc.fr ^qtrkd wr'h th. rnd,vduat rhe!,n8 prutu(N ,n rhr\.v.n wn.n rh. anry{\ wa\ Esrnrr.d

a\uini6 obery.d.h@E ,ndivduk who.hnr t..' *.rr ri r,E duntrmor d;nr,,,c l.;;;l;, -"'- *" 
'h- d",t'

Th.E e skr.l ,Engthi oa lhis srudv imtMti

m*';[*-r**[rx*xn*"T::#j",t,
tn(rci (b66cco ch.wmg), s E[ as rtE otrrle6 ot Inrftrr

il.ffi :ru,+1liY::itri*tri]#,r'#:,fi HT,.:*;

--+ryr[,tlg*t#*1'l,ix##d

,ult'*$;'ffi.,'#H,m$Ii"r-'r*',iX
*ir"1*ig*S:*nt'#rhH:fi T#,'::.,Y

ilri1t*:ljtp,;,t'ti#t#*fir;ffi
'arncr'trg rnc anarr*. ro uo..n onr" ,..,.,,..," :-"tib'l',t "l.,..*," ;,,,,,;;.d-;;;i;: il;lJ Jif, ::."::,:il*. "' 

o.,

_k.-\u[\,rem LhN judy iugg.\r Lhar rob€trothc*rnq rr an hdc.
r:,i:].n:r,ri,oI for 

lyeoph.rynecar 4M'. in rh;,b<(. or][,pns-m dnnrmg. Sim,tal), roh.ro $utLg n.t$. rht

ir*$ilruB'#rli##{tr*ii*,ff il{
:1i,.11.|]:: T:: rh popor,iry or rh. \morer.(t rob...o produ.r,,,r',urr8 r rF Nonh.am.n6^ ytu,hr s u.x. oy,ni ,o rh.pu!,n!un8. or,smh Fodkh by q,at md.l\ r(h ., Fol.r{ofl"::li:-;-:r.lT:l'l' u-g' ot *r't* rot*"o p,oo

rr,( i chI!ctyyrr,puNr@pu.d b.4d 6. my poc. subsradr.t thrar......,,5 '!.rr itEt u# h tunJur[d
nil,:'tr:,..; iH,tft lil:.ffi ;:*;.xlit'i#*,;* "*;;iF.ll ff,ilijiw, !u!n rooacco prodErr p,a rt5 rha! oteulh^\D

-.lnlhrsitud, 
poFrht16, y. obrP.d. cons{.nr n\r or hypoporyn8., omr asi.l.d w h lob.cco chchs a J roba.(o$uhnB. rgud,, c6rnt. *a rh. trr o, h,r oI ia,yng.,l Lanc., aqr.l.d h'h rh.r ? h.b j rlE t&r ot .i.r dr in yng..t
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Tobacco and alcohol as risk factors in canccr of the laryrx in Kerala, India.

Sanlaranarayanan R, Duffy SW, Nair MK, padmalumary G, Day NE.

Inr J Canccr. t990 May t5i45(5):879-82.

Abstract
ll

A case-conrror study ofcarrcer ofthe rarynx was carried out in Kemra, soulhem rndia, on r 9r
malc cancer cases ald 549 male hospital_based controls. fusk factors investigated were
pan(bctel)-tobacco chewing, bidi and cigarene smoking, drinkinS alcohol and inhaling snuff.
Significant positive associations with r

bidi and cigarene smoki"s (p r*",h;';:;;;"dbffi":"::H;l"i fi:::I'^,,''
predisposing effect ofsmoking cigarettes alone approached significance (0.1 less than p less than
0.05). What appeared to be an almosr significart protective effed ofpan_tobacco chewing (0.1
less than p less than 0.05) was found to be an anefact ofconfounding with smoking, and indeed a
significant predisposing effect wm observed ofoccasional chewing (p less lhan 0.001). Alier a
stepwisc logistic reg.ession ro eliminalc thosc factom which were not signrfica when adjusted
for other factors, significant ellects remained ofdurations ofbidi smoking and cigarette
smoking' &iry frequency ofbidi and cigarelte smoking and durarion ofarcohor drinling.
Relalive risks of 7.12, 5.l g and 2.5g wcrc observed for durations of more than 2U yeaB ofbidi
smoking, cigarctte smoking and drinr(ing arcohor respeclivcry, and a rerative risk of r2.6g was
observed for those smoking more than 20 bidiVcigaretes pcr day, in each case reiativc lo a
baseiine ofthose negalivc for the relevant habit-
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Cohort study of all-cause mortalitv amono
roDacco users in Mumbai, lndia
Prakash C. Guptar & HemaliC. Mehral

keywords: caus€ o, deah; cohol stLrdrcs. h.na. (mr.Tolerrr dvrB€ rltr6 'Lnq mon ]'ry, tobdco, alvov Fhe.j, 1ob*(q

voi, page 882 b rsn6 o haofai, f, ta pigiDa BSJ tJgul un ftsonen en gpanot

lntroduction
Tob:rco u5.,s u,dcty rcsr.d.d rs (h. honprc!.nrrlr..ar. ofdcrd ud a_.* *.*,aU,.rd:y n rh. uodd u+to hs.sbm,red ;n rh..rc.s pEm:tur mon:,,!, :rhhur2b,c ro rob2..o
ue {rmun rtorn,n rh€ tom or(rAre € rmokm,\

milion d.:ds pe, rc:r SEo6:
e\bm,re5 -. :vdrbt. for ndsh.lz.d .ohm^
ror crhpl., Pso ( 11.6m..a ,1., ,nJ.".U*J(ounrhcs rn roo5,,,,o. -.. u _,tt...-.r.L"
r,hbu.ibl. d.rths rnd rhn l}l. *-* -"",t,. -i.trr I (rO 0ll0) hong smotcE a.d ,5{{ ku wr;/ut ror mrjes uJ 1t2 for lemalcs {, L, r hm,, rhc.utr.nr r,hrc.o,rnbur:bt. mu,t,ry hr\ r*"-
.shmired ru b. t2qo ot:du[ m,]. darhs_ vrulh
cor.spo.ds ro 700000 dqrht arch robr.. 6. h

lnd, r Lh. sccond h"n l,oputous counr^ ,nrh. uurld, rnd O. O,a t.,g.,, p.".ju.., ,",r.omme'or r.b:cco The(,urryh:sa totu hrno^
o, .062.(0 us. rnd . v,nd, or_,,. "r,,i"r.a*.rob2c.o usc 2nd rmolina, orwhich cig,etcs fomr

,#il1ffi ',i!T":t? i:;"fl"J['IlT.l,ll[T#:.]t;" "!,' urLlrd, rer ?)2r5)rr0.Ear eoo,er, -.,
R., No 99-016!

3s d i orrhe wond Hra rh orqdoT.roo ?c,o{. rs oi

onh , mnor p,n (rt tr hr b.d.tc lv.nablrh.d

ncre .qseqktrc (4 r"__o,,r,1. a..r..",rdrac burdms rr^m robr..^ rsc m Indr: 2,..sMrkd ody rtum o8:Etr. smokD!. th. rn,tkmry k z snns und.rcsnmro.n (,
Pr&nus 6Lmar.s of ,ob,c(o : flbu,ih|.hond'ry m tndrs utrc b6.d m rhc r.!,jrs of rvhustud.s n runl n zs,t Eruhnrm DBrft,. I.crr

to). rnd 
'o 

snkrtubh DEh.r, AnJhD pEd.s,r rzh rh6. studrs, rchnds oaok. r o,roo.Lt_.^,".ji
? r5 v.a !.rc aoun$cd upo*,, r""",t,,i ro,_^unnB I horc rn h,,u!. ,Fp,or!h Thu! "..xaresnm .s ot ,t (:us. mofttq w€E obrz,nc{lorhk8 6nhn6 ru b. m:d. 
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p€r rc,{,) snre dnr on &c o6s ofdorh urr.
xjl,,,"]T"".,*.'"-"mon,Ln.sv.,.n,i

. \]{,/,h : LEu r- ub,.,n,Dp .iu!. sD..,6r,ob:co n,nbu,rbt monrr* - i,a_.. __.ao,)r .ohn, nunt ir yuhh:, (4 tn rhl ,nd" _.rcnofl t{d m,, r. r.:Lls on :U .i!\. m!,rJrn

! worrc 8€r[i o,qinza]or Toco

#,ffiffilh,#
;,*'1:t xtflmg $Jir,fl H,:,3:f"'$H"ffi H'lH]*##r#

apparent aorc;esponse ierationsr,p i";r^;;* ;;
wrn me rEtarive dd amonc !r..n u* r."-" , .i .^wnn ,rE ruarR mr amone lld r,s,n u.no r $. ,,r " sfrss, ;;i;#:#JlT;lilT"i. *.
5,rj$lilH"rit:rs,1J;f;ffiffi ti"*il#lyj**ffiiffi*,",".
'p".,tt 

*,"*,,y ",*-#,"rjri^Iix 
,tre's mofl'inv runne'stud'es st'orld tera*a our t -ouai" 

o^-r-

\<e



5peciallheme - Ioba(co

Method5

MlmbaBlt E ,OdF&M', lr9l: 1925891).
d.ns.ly popuh.d .is {16 461 ;.h.b,6r trr ln':) lr
it divi&d 

'nro 
rhrc. s(o6 rhc mu .lr,y, rh. suburhs,

xd c,t.id.d subu'bs. Th. study ws conii.d ,6 th.
mrn cry (po9tn:no: 5a18089) vhrch is fi. mdt
d@ly popuhkd rq (aB s30 mh,bnd6 pd km1.
Sift. rh( obF.r!. qs ro 6uma. 2d![ rob.(.G
1ll ibuuu. hMrli_r, rhir .orDn 3ru4r 03 En'i(.d
ro fdryidur,A.d >-35 ,6

Eareline suryey
Tlf smplhg fls. s.d qs fi. .lc(ro..l rolls,
whi.h pifidcd dE nm., ,s.. s.r. md dd Ers da,ll

'nd;vidurs,g.d 
>18 K26 Th. ious v.'. fany

cmpLt. sr.. .lmdr d.ryonc .8.d > I I (d n
.nnrLd ro rot rd thd r. updzicd bcfd. c!.d
m,in.l.(oon th'oush holr tchou{ v6(s.

Th. .l.c.orrl oll5 vE. o's.'u.d by g.%r.
phK, .!c's. Th. smd.$ ujt % , pourg r1no4

go..illr h,6g 2b( l0O0 bur sm.tim.s up io I 5t)0
lm6 ot F.lr\idurs 4.d > l8 v.6. PoUinA n.riofl5
cov.ring .r.4 ,h h'g.t! .m,ao.d 2prnm.n,
mpldcs h tiry upFrniddk ,nd n€h d2$6
v.r. nor scl<:.rl tor rh. sNdy tr.u. thc rcsd.h$
did d p.r.civ. 2n) mn.nd g:ir frcm priciplrin8
,nd hftius. rhd sdrnry pr..rutions c.!kd lc..ss
difi.drns for ilE rnr.drs.6 Th.sc pob,.hr
b..2ft ,ppdcnr dunn8 th. pild pha. o, th. stud!

Air6 $Lding . po$"9 nlbol\ rll ind;viduds
.g.d > 35 t€.6 m thc .pptropnl .L.rord liit vcr.
2ppmdEd by invdlglbR aor 2n inrdiN. Abour
50/. oi i.divdu.lt 6M{.d ro b. ih8 .tgibL w.k
2vihu. ror rh. nr.rd. Th
tor non dlblllh uo. rhn rh.v hrd .hrB.d rhcn
rd.irds or G. nr. '@.8 

v.rc Etuscd 2...s! Lr
s..$ry p.6om.r rn rh. buldxrS Grsh soqo
(onom. group) Som.dm6 rndividDals nor l,$cd
on (hc vo(6'l& w,. dsar.ryiry.d..d indud.d
m ihc smpL wh.n fi.!' n!n.d th.t G.y v.r.
Fmm6r rcsid. s d rh. d.L.s Su.h i,.tividuls
tom.d .bou 5ol" of rhc smpl. Th.ir r.sidrn..
$aN E .mnm.d b, alr!0ns rh. r,tion .rd
th.r 6 r3u.d by rhc Morba Mutudp,l Corponoon.
F-v.ry hous.hold lcp5 !u.h a dd b.(ac. apd
arom dridrg rh. hold.i ro .. 2i. f@d n.ms .r
tubsj.lizd pn.6, n sdd 1. , Gidoc. .rd fo,
2.c.$ ro 2ll .it) ad rn. gov.,lmcn s.fli.6.

Th. i,tdios w.E condua.d h(N..fl Fib
n ry 1991 dd M.y 1994 by @in.d inv6dg2i6 using
h5d}cld compuids (.I..r{,e di&.s). Dcurs of th.
5tr9 plr.du.r rd b6d6. .h&.rni$ns oa rhc
cohd hav. tE n d.rnb.d .lseh.rc (,

tollow-up
A.riv. fol@ up of lh. (olDn 16 b.gu! 5-{ ,.rs
lft r dE @tid su ., Th. l'icld iflvcng2io6 wcr.
prcqd.d sin lrs ornm6 Dd 2ddcscs of.ohon
m.mb.6 ard v.r. a5[.d rorvrnc2ch tEBon.lfrh.
p6oo v2s irv.lnd rvdllbl.,2f2c. io 42.. rcn'.,
;dus.ondu.r.d I i fi. p.rso' va rcpon..l d.id.
rn. dzt. oa d.1rh er r..ord..] 6 accu2rcly .s
f*iblc Pmancr y dotuB ou, of th. .iiy oi
Muoba vr .oned.'.d (o b. snhdnw.l ar(n (hc
sfudy,2nd th( dn. of moMr'g tur B mt.d

Statisti.alanalysis
Ilonrity ntcs Erc .dobr.d usr:* rh. F.son t.1r5
m.rhod For rtn5 purt^x., .hc p.tun momhs oI
ao,loe.up v.r. c,lcuh,.d 6sr Er2.r .hi.s w.rc
rolndedofftomon$ md vcr, rh.n rh. der. oath.
bNcli.e inrcftiry w.s rubh(cd fioo .he d2rc or
wirhdnvr, i.G. ri. dnc of Lnlo\.up h(.^i.w or fic
d1r. of ecnaM.n h.r th. peBofl u2s rlir. aor
noMt.fli.-.d hd,hduds For Lh.r. 

'eponedd€d,fi.drc ofethda!21w.. rh. dlrc ofde.h, md lor
6os. rcper.d mianr.d, rh. d1r. oa miarlrion In
.2sd *h.r. G. .:r.r ihr. wa nor 2ualabl€. rn
lppropnn. mdpornr \r! uyd 1l. rnfomDrio. on
1g€,ge de,,,nddcrr \,,iknrr..o u\.sar at !J,cr.d

Iabh ! Io6e-to-hou* tollow{p rstG in the.oto.r etldt.

tbt conkled (dw 1o mEralbn)
Date sl olg.atM el tlrM

Dale of.ha$ nor av&lable

52 568 0m).
r096(?.1)
r029{2.0)

5710.r)
/l(or)

1?2(0.2)

52(o.r)
70(0.r)

51 279{97_6)

551100.5)
115 {0.)

45 
'18 

(87.0)

4lr8 (8.1)

2r7(0.5)
l8 8r5{71.9)

2554 (4 9)

'Iqd6rpa4fih6 F(6tF

t,g L Annualmo.talily r.t.5, b, 5-y.a. agc inl.tual!.mong (ohdt
rrudy m.n and-om.n. Mlmb.i

..17

3u er.olriewo,cNrarf 0iqrizrroi.2000,TatT)



Monaliiyrmong roba.o urers in Mumbai. hdia
ftom lnc na.Itu dnr l_Erly. dr. p.6on m6rhsv.r. d^1d.d br 12 b obru rrRm !a^

. 
TI. nunrn,or fd lh. monilN Ek u2s ih.numkr o, dc1dr5. For cd.d2h,s 6. u. !De!ll.mof ry,:r. rh. rac , JQLL' % d-.h;.j -.,",bis.],j. dnr Th. zB. sF.r6. m"nrln nr6 w.r-pbdcd.on I smr ros k:r. Th. +. ;run.d a6v.r. obrai.d by de..r ,J,6h.d. \e,ion" t,ovcrzx,9. spefi.pr6ui.y.r^.,]L,,In ;,.--.-;my.,nr rnr.mj .omp_ans. R.hm. rsts w.r

. .rcdx.donr, amh 4.:dNy.d mo!,nq nFs
I h. roM.cou( mrys5 vs 6h(r.dio.hr.

crc*on.s ut hdMdurl! ,h& $t!r.[d ir rmn
m, smol.t.rs o, smorhP r;n,u,urc who rcprd.d uhs smokd(s bbrc;, hL

r 2nd rhn* stlo rcpodcd smokhR soft. ot _h.;.odrr rr smotrt.ss robr..o un6 6 u.lt) TL.p'oFuruon ot frr u,.E t,r , Db_." *^ ,_.ri .: ;"u"honA uonm (rl,no( rX sh.lckjs robrfto us.^red 4.5u6 rmonA -." 1:tr. ,-ot.o ,"a r;rl
imor,elcs ro6z(nsq, (9,,n,h.a:trsB fiow&.o,mb'n.d urh oror u.E. In urlrlh! L\r he,,asmorekss (n ,..r..9 ,"0_.. .,i r,ril--ar.Bon.! !d. t.p, mu.lly .rcl6,v. In th.mxF6 or dtrz tly h.quo9ofdrny uk oaro6i..o

hd,sdurls,eponinB mdDpt. h/b s uerc.r.tudat

Tobacco use

r"rr" z r*.nv".o"oirorrofG-iii,-iiii?ilu-l;-. i

N'I
I]]461

D)A
20.1

r8.4

l0 957
179 905

2080

lt 6

)2.4

5t 279
293l6a

435€
t4.9

1't.9

Amui mrlal'ry rarE (pq 1000)

A,rual nDnJtry rire (p€r tOOo)

64 414
!92

7.6

99

1.0

17 136
438

16l
r4.6

l4 980

l].7
8.4

r35

57 a90
r@6

r8.9
11.8

122

511

il
254
1t.7

L28

28lt8

26.1
21.8

t6l

In iddjbn ro ogrdk hoLh& : t:rx( !D.E ofrobfto h:b,6 k p.vrmr m N,@ba. qdr *".r
bd6 b<m8 t'l. comhon.s ft* r..he:D hot,.,sb.ts(4_7.5.mnt.ng 

), hrlm,a. U,,"tt .n,a"Jre.in6-ttt prc.. ol hDb.dit4r ta,,n_, _,i__a,is(h U 1l-0.2\ I oasbdncd nl.a ,"b[- _", ,.ntoL:tsh:n rd s(dnpn urrh r rh?r.l
. rn M@br 1h...;mon.s, rom oasmuk.te.\,obrr.o Mjrn. r btr.k po\d.rnLrzncd bvrftr!,-d

:nd t'oldm8 rubr.o t, " ,t pt.,t ," O. *i6ha r hnR* :nd rhc h:btr F s.nsJjr b€p!; bvnst\x arbz z,2 dItttuc
AnoLh.r.ommon t6m or smolct.5s robr...6. l}':r r prevlkn 6 Ntumtr, tr,.ir\o h@hourrno/ 6 d..htuB oaherd gud, I .,mb,n:u;n oIhkr k:1, :reo nur .,?t.d tjr., rDL/.(o ,ndr.ndDm6 xcurdha r, ,ndr\(tuJ Drer.r....,

r r,,.r \h^tng :nd smnt.tcs* ,or,"_" i,r,". .,.^
mln m Mmbr rhd x. Jy.p,-,t_, _ -_"^,r_
t':ns oa rndrr hrv. txn dscnbc,l.t\sher (;

Results

T,bl. I shovs d. fo,t@ up rcsuhs fo, i25C8 ,.dMJu:rs up ro lMuej) toD A ,o,rt of 109r, ,,t,lrcs(s (ould nor h. ter.d, (,,tresmn.l-, -rr2.) indn urls wh.xc (ed.,,hrl r,",ri,"* 1"."
d€hc{ishcd md 07 vhos. :J.1,.,. _,,.",.;-"t.;.
qsp.crr,. moush ro rr.he ]\tumhr hs mmi,.,r, t
bu'rdxrSs tnn r. d.molsh.d _h.n .rh.r ;.vkLum( 

',0 d&B{r{! r,, Lre . _ ,,, _* u_ .,i,
r^r LteL.ropm.n, qJ,l,nunal\ -t 

" 
r,i,,t,,t. .,, .inu r,e rd<nrit,.d. TIK lou,,u ur,,.l,,minon r2.

3u .r n or the worrd Herrh o,q:i,akr ,0o0 7s (71

Y:s r.0

:?,:,.fi :ffi fl; t:ff 
,f"f;", ".ilffiilffi;il;

a

=

hvJrd fo,122 p.btr\ ,ri rr,cse.52 wcr. r@n.Jorrortu /uh:d msaL.d. bu, Lh.u ilj,csord:,h-.oImSnu n tumcd,d rnb..i,L( rhm rh.d . or
:1.."l:l-"*. rhc hr.r,ne \u ., ILre!. r28,L.r or p.^nn\ urr. .\.tudr,t lr^m borh ,rre.@rL',,r rJ rr,c,lLnom,n,,,{,,r rh. monrl,hrrr.\. l,l rhc ,emr,,r,nA St 2rO

, 
r" 

r f.euor.yeaa, m !l m.,r"lity,"r*,,;;; ;;E-,."!d((o us., among(oho.t 3t!dywohenand nen, uhbdi

''j da



5pe.ialTheme - lobat(o

b)

f q I Ag.ipedii( norratity raier amonq a) E.le and b)I.oale

';ol.[!' rob..(o u'.R a.d hon-n!.6 0l rob.((o

mgt2od of 116 
'ndtdu,ls 

ould noi b. dcr..
mrncd, rd for rhc$, d. DdPoni d2t vr !rd.

Of rh. ,157,18 studv p.6ons, 43>8 err.
rcpon.d ro b. dc.d; dr dn6 of dca(h aor 217 of
rh.r nlv'dudr .odd not bG M.(ancd .od 6r
rhct. irr midpoinr qs E.d. Duing folN up
i8816 Flses q'd. kinicni.wd. rhc r.m,nlfla
25t4 bang un,!ail2bl. d6p(. multid. rniB.

T1l,L 2 shos &. nMh.. of p.rcn ycfus rd
m.ft!.y,6 b{ s.r. A tod of2rl168 F66 y.a
e.r. obs. cd. ts in tl,. on8i.d .ohon, th.
m,l.f.frrc ntio, hoth in rms of th. numtit of
mdlMdu.ls s scli b F6h-)c26, uE ebou, 2:3.

M6r d.{hs w.c ooEd mmg D.. ilff wom.n
(2278 us 2t80). D4trE.rud. monrlq mr. f,tr mcn
u:s n.,ly N'.. fii fnr mm.n (201 vs. ll c pcr
l0oo p.r mum). Aatrr diEMg for 28.. n). mondtr
r1r. lmorg mo vf lbour 5{vo tugh.r rhen lh.r foi
smd ( 18.4 vs. I 2.4 pci 1000 F mum)

Fg. I shovs .gc sF.i6. mon2liD oi€s for
m.o rd vomm. Thc nt6 aor d.Ls v.r highd ror
dr eg. gloup6, bur .\. dfi6.c dcdcrs.d qth at

T2bl. I shNs rh. morrry m.s,by tobacco
ue, td fr.n 2nd soer Th. prd,Lft. of smokbll
udrtg womm v- wdy lo,, 2id only 2 ld p.ror '

voB (5ll) dd d.eihs (11) ,.rc obscN.d moql
v@.n smd6- tu o's !16 smo*6, ih. .8..
2dN(.d mon.lity nt (ha..d 6 744 do$s) ws
2l I Fr l00O Fr zmm, $i'd6 (h. Erc donA
mn us6 oa bbi..o (418 dorh, us 11.6Fr l0O0
pc' .nnum, s'un8 a h,Bbly siSn6cmt r€hov. nsl of
I 61. Smolcl.rs iobac.o & v.s v.ry bgh dons
men rnd vomcn, $. ,S.'dius.d r.hhvc ntk to,
m.n (1096 d.rh, h.ing 1.22 md for woh.n
(1s75 d.dh, Ll5

F,B. 2 shNs ,h. .g.rp.ci6. mon2ilry reics
dons md. sBokc6 rd non us.6 of robac.o. Thc
r.r.s lmong smol(ds wd. hi8h.r n .[ 2a.s, bur
$,r!n.n8lr th. &rcrne w3 high.r fo.loe.-rgc

Fg l2 od Fia. lb 3how for m.n rd v(fr.n,
Irtp..rvdy, rh. la.iP.ofr monrhry orc! monS
3dol.l.s rob,.€o EE .omp2rtd vilh rco us.6 oi
robl(.o. lio. um6 tlE mof,rlry '2r.s uroog
th.k.lcss rot (co 1156 vrhah.rin,l2E Sroups
.r..p rh. lN.s (ll-39 ys) Am@a ocn, cscLT,r

o rlr .Ar ,2i*. 5q5 yca, mon,l,\_ ra(.s ucr.
hi,ah( lmong smokd65 rob2c.o u*^.

Trbb 4 5h.s rh. mnrty ni.s m68 m.. fd'
6c N'o maio pcs ot rmoling hrbns prdzl.nr m

Mmld: (armcs aod bdE Thr zsc-diust.d r.l.trv(
nsl uzs I 19lor oai'.Gs,'d 1.78 rdbids. Tk ddl!
ir.qufltqof smokinS% dridcd Bto No (l2sscs: l-5
Ercs dd >6 dm.s. A <lcI dos. r€sF,s. rclrx,n
sllp uas zppdnt ior bldis s v.U * c,gr ks

TiLlc 5 shows th€ monriry rar6 l,y rhc rlT{ r,I
lDUk(l€ss roMc(o usc moo8vm.n.nd mcn. For
sa,m.n rh. mo{ Frpul2r wp.s *!. Dntn 2n l ntbn
+ orhcrs. u,h'.h hrd reldv. nsks of I 24 znd I 4r).
,c\rrnr.b Fo' m.n, rhc mon tl)puh' 61x var
,/ /, , ,nlicft- !n'ch Lad 

" 
r.l,u!r.sl oi I 29.

a

'Joc 4 Modalityrat.r.ndaqe-adiutl.d r.l.rivc ritlt by tyPe

.nd l.cou..ry ;f lmok inq hab'tanong (ohon ltudy m.n. Mudbai

40 .t 50 55 60 55 70 
'9 

30
Aq. {y..R}

I

P.MFy.a6 llorlllily Agddided Age.djBred
nErtality rel.tive

86i Il545 17:4

CiJr.tr.. 13 329 t9.2

8ib + dJrd?3 1163 ll.5
or}l.l 28r l5-8

l-5 th.t

O{l day)
t-5 tn6

2578 28.1

r0 !57 l3-3

26.0 l.7E
201 1.19

12.5 2.23

lt.t 2.ll

8.7 r.52
2t-t r.85

6056
1275

ilot6*co ut 17 216

t5?
2?1

t6l

t9l
tt.1

t4.6

l.l1
t.49

1.00

.onhbutrd ro rhc d.no']ml,u,.553l .ould nor b<

.onra.r.d n..dnc! hid nLFI:rc,l, monl! ouGnl. nrr
(udt rrea At.nPrs u'.r. mzd. n) dcr.mr.. ih.
,Lr.s ot nnslnoR Guxc ,hs mr*F,n,l.n b rh(

dn. Dr \)rh&r\rj tronr rhe sullr Th. drr.\ ,,



Monalryffong robr(o urel' in Mumbai, todi.

. Trbt.6 sh@, ,rr ,rM D DB b!, fr.qEno
o, us. ooE No h,pr tyF o. smor.r6! r;h,.";e (r!r,,nd b.kt qud) by lh dd sho -Ih.
ddf rrcqlmq or uk ur d v.ry hd, fl_s .h(
1nd 2 0 otu5, q(.F tq nd. _,&, lls. (d vhlnrhqle r-2h6r.d > lolc) Dc$E rln.k_rr.qumc) d r, r dc€pdE rcLbEhb e.

liH:I'*[H::;f .":#i?Jmm;

Discussion

,,\ hlgh rcbhv. nsli oa ov.,lt hof,rrry aG o!r.h.imuk.rs .omp:r.d urh ne smol(.6 hr"b..nEp.n.d tlm N.ryroh.r !tudy fmm 2[ Efr ^;,!,v,td rl(d.s.n,s,dy.wtu.r,.r,"*".a1*.",i,,i
mon,rrry or I l0 {or.,gr.tc 5mol6,dm@srrs
rhn hdrD! k 6drfr.En n du. r6p.ci Th..\..(
h,drrlry h,r8 mJc snol.6 o rlit t56o.yer2p.
teup 'n 

rh. pEhr srurh B 880 E Im{xn F;
dddc?.d (@16 rh. dc.$ ."n;.v **e -.L.hn &(n rs@:,.d k,b.70t F rmOm{4 d;tu,},
rh. drjlv t..9!.ft1o{o8r. . ,."1",s _ *..},,;ya rN (m.dtrn, r (rg:r.t6 (9) rd rh. tu..n.9u6ddls6 !d. t_5 nlG ad >6 nm6 :d6.-6lbe rt,umshJp vs glur :pp26L ,r N oEr:w. n5k! boq(,.1t bd L.t9.

T}{ Pl.d6'lbi r()m or,062..0 E l-"6.d in lidtr n ttdr rhotr.g A.-,* r,,r,-S,1 ;. ,
rrl8( ory, D or coln uk of tldB ad c,prn.r wE.qu: y comtun, bui ,n $..N",,y -, _t.t. Sur,.

mo,. .ohDonty smokcd lh2nop:En.!. Bidi {mothA B ,!o pres.d in n.,,fi
Ir,um,. .dnh(s. r.d rh.r. r..._,.@",".:,.
2vxhl,rjry rJ FputDryr,o.,r," USA __-ri"
rmun,4 y.dh TI. kats on brd, smokh! :-rh.Eror.morcrtd r nr t.*,, U*..-.o,i,r.,,
,or hrov oLhcr (udnh.(

Bid rmoth8 .:tx b,,.d r hgh EIzDv. .sk It.7sl
rhn E d,.noE,v u.rp.cr.d t": mq*...+-.j
nu,Jy d lmrku]rn DRLnd, Kd,t: Sur m:t"!h0k.6 (9{r. 0f dm br.L stut.6) hrd s lfrrdp''.d rcLM Br of e.nl mmd rv or r s 6,1i"
moukr c' fid rtu.tv r,m pun. Dsh(. M2Jr,^hrrr 

'h. 
rcbN. NL ot ov.EI mon lw for hkt,sor.B.rnF,cd ut,l ioE{o d.e6 % I rr / r/rl

Al,heRh r hd (6res r n*r,,-.ir- __,.i, ..i!fi((, (0 2 PJ rlm , oarrn. (r d. n roducd ,cmFnu.n hBhd noun, orrr.d trohn. ia
A mm. drturb,n8 n.a_g 

" ,r." r..i.,d,lrcr.n(. h rX. ,Fol_r( ."nrt,n -,* ,_'-^.,hol6 D d. t.Mr .8. Srtup" rr,*. +. -t"."1nsk rtu rh..Xc Enup rLr4 v6 vs 2 4 Ahlon-L
rh. ddy frqu.n!)- of shnlurB ** .tgt ,ly L*h'_
,mnns rhE.E Eroup(>6 oB Epoa.d bv 82t,,tt-54 v...^t& v5 7u% oI >55ler old, Ltu &d
no' r..ounr tor rh. d,rt.ftn(. Ano,h.r d]rtubn!
I'n.lnr8B drlxEh rtzov.nsk (t 64 dd,r. towL,;
ul .xp 6u,. honB bdr smokB (t t hdr. Er drvjTl. fin.lnA\ far smnr.tc\! roba..o usc k
\l,rh,l! m. r..l ln.utr n,r.r(4J,.r,bur ),.r.5s.uu^," ,r
,o, vom.n rr..p ro,,hc td._, 
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Spe.ial Ih€me Ioba(o

non us6, slh rlr drff.,.... b.Da a'dr' .m.a
oldd .9. BrouF ( > 65 !a^) ,{mog o.n, rh. rs.
sFc,6. rcn.I.y ai. for u ru. for smok.L.ss
(obr.o u5.6 ad no.. us.6 fo. rh. .gc gioup 60 64
E6. slghdy k,Er fot .n. 65-49r'or 1g. Br.np uho
ukd smok.ls robac.o,sr\ s fd cj8rn. smoling
dE difrdoc. b.uB 86rd f@ y@ngd ,8t Erdps
(l!5a I.6). In rh. .rnj.r rtud, i' K.rrr (r), rh.
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260 prr I00000romplr.d sirh ll2 p.'
imom Doog sh.n smol6 n dd.kFd ((M
h.s (4. lt E (}ldcforc hqhly llqr rl,a smol.k$
rob2.(o u. m,y ,lio czr t h8h.r ov.nl monzli,

Olt Esulc hrvc hpon.nt plblc hcJrh ,m
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rhG. ol o8{€t. 5mo[in8. In lod'., vhd. 8- I l] timc!
mor. 6i.I! rr. shok.d rh.n dgr.r6,. gross und.'
<tjm.tjm of.h. rob.c(o probLm vonl.i .hcr.ls.
ccu by i86!rs hdB. rn r.ft! or blac.o (mn
polio6, ?popn.c lmi8l,b.k on bitlpad.6 rd
2dwdi*mdB, {d hi8h.r 6dd oo bidn. simn, ro
rnr on cgrar.t, !.6 hShly ddubL
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rhc &.rh hrom:mn loms :r M6bx mutu.rprl
coIPondon md rE h tt. prc63 ol .r.rnns r
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R65umE

Eludede (ohone tur la mortalitE gendrale der (onsommateuR de taba( e Mumbaiflnde)
lelaui&monal i gana,aie esr plu! elevp (ne/ ler I4.6XD pour kr nonne1 (2,i 2X penonnx.amael er
fumeuB de cigarenes que cher tes non iumeur 9.9 y6 pou les femmes (64 414 pe6onnes.annep). tien
Naanmorns, let effets de! aurres hab{uder tabagqu€5 rctson que pour tes homm€s, t€ nsque retali (nA)
eu la rnl{ rstent meconnut, que (e roit pour l€s ,/d6 qanarat du rabagun€ elr de t,6l (28 tl8 p€6on;es
(ogdrenBlo(ales rouldes pa, le (on{mmdttur). ou oou, an.ee) t6 uui o. moflat e. loule, (L;ss d.;oe
lA dora podurt 

'anr 
Iumee ( €.r pourqo nour (onfoooues. sont pl atples (he7 tA lumersque (;r

d\/olr! €nircpir une 6ird€ de .ohme daos la ville de (pu qui l absnem€nt de coojomns du labac. av< un.
Munbd, afin d ?lnmer 16 nsqu6 r.latd\ op mondt e o te,mce plus Ean{,e (BR 2.{) dan\ t6 (tars€s morns
Fne.ale po4l, le' d'ffarc.rr grouper de ({rllsmareu6 69eee (t5 ; 54 an, tes p'odu e k'\ otul on5onma!
d€bba( Uncenquale & ralereoce poGnrsur louie! tp5 sonr t6 crgarenet et 16 dl. dv€( d6 riEuel relalr,s
pelsofln€5 59d6 d au moins 15 ant choisi€s dans tes al6tA !€ton t';g€ d€ t.t9 (B 545 peronnes ann€e)
l.qe1detu al€5, a 6rd .aalsee de pone en pone et au et de 1,78 (B545 p€.ron&r.anne€) reso€flmmmr
moyeo d enlfeilem No,' &on5 enrepfi le u'! & rr oe Uneretalonoof elietP1tappdrueave(la treoueft€des
52 568p€no.rn€.delaconme 5 a 6 an1 ap,i' l e.qJ.tp r,gdreflel lull'ael (hdque pJ, (l a 5 to6 el > 6 to6)
cn urillsatrl ks manes ndl\odes. 9 /.6 % r,F, op,io.ne\ (qR . t.lt er RR, t.49 .P1pe(lrvpmen0. 

de haft oue
onr d,ir pu exc reuouvaet Nor( avd\pp,d- td rc,( por t$ Dd6{RR - 1,62ertR_ r,86, rprp€oNrrenl)
d€s sqeB mamu.n$ h plus so@enr oa,(. oulh arrefl Les p€u d? Ieinmg, Iuhd,ent {5l] opaoinci
qu,ne leurooh'.i.. devenu roowulte\oL orTe.p-, anaee). ettesconsorne-r p,*^r,e[.menr duidb& !an\
et, moins lr&u€mmenl, :r cau!€ du devploppemenl f!m& ave( unirqlp rctal de t.l5(114 9B0opls.nns.
Nolt avmr (ouv€fl aJ rolct 291168 oeisonB.dnr" annee). tel o€Lr p,ncpih (oreqoral de p?odJ Is s.nr
eIen,r96rd4 358 oe(es. t6raur dnnu€Boeno,]alre lumefalaot h r,,rrz *ut{\o.rede pjl!oralc RR t_2r)
aiBlpr !€lon l'+ Aa,e de 18.4 qc pou hl horrp\ ou le aEtuie! d dut,6 prcdrR lfiR = r.a9). tes hommA
(11146l pel'onn6.annae) er de 12,{ pour tes ad$t€5 du 6ba( sanl lumee consonmenr runoor t
femmes (179905 pe,ronn !an.ae) No"5 avoli ,.s ,/rrl,et d'aur€s p,oduiL (RR - t.29).pourle,honm6
pourdlar€n(e16taurarnoekdeFonal[aajutiassto. (onoc por, tes temmes. oe a Evcqui t. oosi,b,t]la d.un.
l;g€ (h€z kt peAonnes n..onermanr pa! o. raba( relar,o. co*r,f.l pou' tes d€u p. nopiur p,odunr 5an,
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Chronic Disease Mortality in a Cohort ot Smokeless Tobacco Users

Neil A. Acco.ttl, John W. waterborl, Colleen Bealll, and GeoEe Howard2

, Depanmenl ot Epidemiotogy and tniernationat Beatrh. schoot ot pubtic rGaI6, universiry oI Arabama ar Brm';ham,
Birmingham, AL.
, oeparhenr ol Bioslalislas, Scnool ol Public Heallh, Unive6iiy ol Alabama at Bi.mingham Bnmingham, AL'

Becetved lot pubttcaton January 31, 2oa2: ad:epted lor pubticatDl Mav 22, 2002.

Th€ purpose olthis sludy las to characlerize lhe telalion between smokeless lobacco us€ and he nsk ol all

cause ancl disease-specilic mortalily. Usi^gdala lromlhe Fnd NatatrnalHeallh and Nutrilion Examinaton Suruey

Epiclemlologi{: Folbwup Sludy, lh€ aulho6 assessed ihe 20 year monaliy expenence ol smokeless tobacco

;ers Suqeds ag€d a5 yeals o, mots al baseline (1971-1975) were categonzed as eilher smokeress tobacco

users (n= i,068);r non-smokeres- tobac.o users (r=5.737) Subjects were,udher skalrlied bv smoking $atus

and g;nder. Ptopodonal hazard raiios were used to assess asociaiDns Alte' adiu$ment 1o' conlounders no

ass;iaron belween smokeless lobacco us€ and alltause (hazad lalio = L 1 . 95% conlideoce inleNal (Cl): o 9

1.3), allcamer lhazard lalio = 1.1,95% Cl:0.5. l-9), or all@diovasculat (ha2ard ralio =.1'1 957" Cl:0 8. I 5)

mortalily was lound. There ws an inctease in all cancer mortaliiv ol bode ine sEnilicance among remal4

smokel€ss Iobacco us€rs (ha2ard ralio = 1.7,95v. Cl: 1.0.2-8). The lung cancer morlalty rale among combined

users(smokelesslobaccoandcjqarenes),basedonlheraleslorexclusivesrnokelesstobaccous6anrl
erclus;e smokets, washigher lhan expecied, possibly b€cause olheavier smoking among lhese subjects' The

monatity experience ot sm;kebss tobacco users was nor signnrcan y grealer than lhar oi non-tobacco usa B a^.1

was appreoably less lhan lhat ot cigaretie smoke6- Furlhernore. combioed use ol snrokeless loba@o and

crgareires olo ror rrrrease overall monahv b€vond thal erpecled lrcm ds€ olthe rndividual prodt,'cls'

cardDvascula, disoases; modalrtf 
^eoplasmsi 

lobacco smokeless

Abbrevrarons; Ct. confidence inrerval: tCD-g, /rlemarion at Classilicaton ot Diseases, Ninlh Eevision: NHANES l, Fitst Nalional

Heatth and Nutntoo Examinanon Surveyi NHEFS NHANES I Epdemlologlc Foilo*Lrp Sludv

Smokeless lobacco ue may be Gsociared wilh an incr€ase

in oral cancer incid€nce (l) and eilh clevatcd ralcs ofothcr
cance's ard canjiovascllar dise&s€ (2 4). However' hrle
rcsedch has tcen donc on thc rclalion bclwccn smokclcss

robNco us and moflalny frcB ch'onic disea$s we invcs'

rreir..l rhe rclarlon b<(wrn !m.tclc\s lob'cco u'. 
'nd*;n ,rv r,om borh brocJ cla5srflcarrons or chron'c drs(L*

a.d \av;mt specific disase ourcorncs. BEaue infomation

on smokins sBtus *as available, Pe atso comparcd lhc

clitcls of imokcless lobacco usc wilh lhat of cigarenc

smokin! and inveslSatcd lh€ monalitv associaEd wnh lhe

combrndl use of thesc two tobacco products

llrcrc is srowing intercst in bc possiblc adversc he'lth

clr(cr' or s;olclcss roba(Lu be<ausa ot rhc rnclea\ints pr(v
,tekc of smokcles tobaco us among young aduh While

malcs (5. 6) and lhc role of smokeless tobacco as a nicolirc
rcplaccnEot for ci8arerlc smoking (7). The prcvalen.. ot
smokclcss bbacco use among adolescenls (studenls in
rmde\ 9. 12) irLrertJ lrom 2.2 pcrccnl rn ls70 ro 9l
per.enr rn lLrl7. wrrh Whrc mal6 having dE htShBl preva_

Icncc (20.6 pcrccnt) (8,9) According lo $e 1989 Tec.aEc
Artrudcs and Praclices survey, €ach day more than 2,200
aatotc$enrs (agcs 12 lE y€ars) fi6t try srtokcl€ss tobacco
and abour 8l0(]lt percen0 bcome rc8uld users (lo).

Snrokeless robacco may be used by some smokers as a

mehod ro quit smoking and by olhcN as a substitule ib.
cig ctlcs in lNaaons where ciSarene smoking is not

atlowcd. A rcccnl Swedtsh sludy found thlr smokcles
lobacco use can tead ro hiSher smokin8 quit rars (l l) A
1986 US tobacco survey found lhal aPprcximaEly 7 Percenr

cori.s@ndenc. t. tJeilado,n, school ot pubtic Beatih,210 Ryahauild'ng, l655Universrly Boulevad, gtr6iogha6. aL 35294 m22(e_Farl

730

l4+) )
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TABLE T. oislributio. ol subl.cls .c.ording lo lobacco ue Btegorles lor *le'led bas'line characleiislid Fnsl Nalion'l Heallh

and Nutrl on Eramln.lion soryey Epidemlologic Fol'owup slud,' 1971-1992

ae€ (ye.6) ar aoiBtn (mean)

subl4ls >45 Y.ac ol age

Males

P@elly 
'nder 

dE (m6n)

Nodcasl

Ls rhan 12 tdB.,leat

AboJ| 13-44 dm..lFar

At leasl 104-156 tlregvei
FUt aid vegeraue hlake

N@ or <r eMnddav

1 or 1.5 *dingrdaY

2or25seM,Egday

Rerealional DlrYsical 6ctvn,

Brood cholesleor (mddl) (mea.)

syslorE uood P'esure (hmHq)

BodY Fas inder (kdn?) (mea')

Y'iamd a anlate (llj) (m6n)

\rrtamn C rnhke tng) (rean)

oEra.y tat ntake(9) (mea^)

5,1S2

2,9€6!

722

2,64
2..

676

758

756

505

225

218

1.6

5.523

2,751.

1,591

2.5

660

654

6-t2

761

r.642

1,069

35-r

616

s69

634

*2

210

567

378

1,227

t.o53

235.1

1366

25.5

5,620-2

@.5

7f6

952

592

2.O

212
92.0

268
26.7

217

24_O

56.O

666

as.T

930

62
24.6

230
21.2

62.9

37.1

191

201

235
37.4

4.4

27.4

415
22.1

38.7

17 6

25.4

16.3

16.9

5.6

21.6

389
9.7

371
15.6

155
35.8

32.2

r6.5

12 ',115

60 17 7

239 5O.9

73 199

91 13.A I

t36 23_4

265 34.6

162 24.2

329 s3.6

325 46 4

42.3

193 .9

113 16.4

i32 m2

&i
i93

63

603

130

201

563

913

636

1t72
1,049

a2a

237-A

't12.3

26.4

5.699.9

62.1

218 12.2

5a 'r8.3

72 t9.5

6a 20.0

I 82
r23 28.2

9A 3r.3

$ 12.1

*5 49.5

127 33.6

51 16.9

n8.7

27.5

5.203.5

76.1

721

237 39.0

226.9

139.2

25.7

4,376.3

n.3
446

:;hd d@r vadhle lotaE Fav rcl add up lo @lumn tolal be'a6e ol F6sinq rcsponses

t rn 12 mdlrs p6r io ba*nn€

thir anrlvsrs wa\ Im,rcd lo while subiecl\ 3nd Blacl

;;:.,. ;;* or thc \marr numbd ot subrcr* rn rh'
:1,,-i.,:: 

".. .""s".y ," = 172) Becau\. ot rhe d'fference\

'",," t.i*.- "i.r;i* 'moreless 
robacco uscs ind non

i^,i,l.",'"^ i"ul" r) and rhe low p'cvaremc or imo{eles'

i#... "* "."rg ",bi*ri 
lcs rhan 4s ves or aPe the

,*;:i1,"-;;.r';' ".,. '"(rrcred 
to tho'c \ubrc(r\ 4s 15

yer'\oaase at bisclrnc (' = 6 805)

Siallstical analysls

Thc dislribution of Poterlal confoundinS vanables wis

calculared fol $e four robacco carcsones (non'robacco

n*N. exclusive smokclcss lobacco u$Is exclusiv€

sm(}kcts. and combined smokclcss lobacco usrs and

snx)licts). Th. Cor proponiooal ha2ards mull was u$d to

..l.ul.re tnnh lhc crude and thc adjusred haz'rd ratios Mosr

1?<
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TABLE3. Haza.d ratios.cco.ding loshokele$ tobacco u$ retarive ro non-toba.co !* ,or sp.ciric cau*s oi deaih, Fjrst Naiionatlieallh a.d Nulrilion Erahinalio. sotucy Epidemiorogic F6 .wup srudyi 1971_1992

ctude s5% 
^djusred 

ss"4

07! 03.r3 03 o.3.21

o5 0,J,33 22€J s7 33,224 t2* o2.Se

ad 6rr, cr, Mi&@ inreMr. rH
T Crude ha4rd Ee de.ivd noh is rh€ f,umkr or €*s ammg eld

1 aqul@d br aqe, .ae, p.v€dy i ho , r-realb^a! Oyser erd.r*. a
I adr*red ridd dr o detued ,"- 06. whe. rhe n,*Grorrcpr6en6 rhe numbe.o,casamonqer,'* 

";k.E.","e_. ,".,.. 
"

I 
^desrd 

ror age Gce. pdedy 
'nd.r 

6rq ar.!rd, ad d€rary rar mbb

t Adrusrd tor 6se, .acd. po@ny itu et*is, rru(rtqebb hrak., ,nd

-I-hc a.alyses inve(igrri.g rhc combined €ffecrs of
smolclcss robacco use and smokinB on specific ourcones
were resricrcd ro male sDbjecrs becausc ofre tow prcva
lcnce ofcomb,ned use amons temales (r = 62) As shown
in tablc4, $e lung canc€rmotulity among combined uE6
wrs oearly twice fi ofexclusive smokers (harard rarios =
22.6 and l3 2, respcctively). Combined usc6 did not cxpe
rience increased monaliry for ischemic hean disease.
although cxclusjvc smok€6 had a starisricatly si8nificanl

,n(-rca\e in monrlr) (huard rrrru = I o. 01 pcrr enr ( l. I J,
t.9).

There were no oral cancer dearhs amonR exclusive
smokcless robacco users (rablc 5). rn a cohon of ihis sizc
followed fo.apprcxioalely 20 yea6, onty one death woutd
have becn expeckd. Amone ever smoketess tobacco uscrs.
two dca$s from oral carce. werc observed and rwo dcarhs
werc cxpecrcd. Both oral canccr deccdenB amooa smoke
less tobacco users werc Whire mates Once aeai;, rhis is

TABLE 4. Adiusted harard ratios accordjng to smokeless tobacco use and sDoting status retative to non,
lobacco users: males. First Nationat Heatrh and Nulitioh Eramination sutuey Epideniotogic FoIowup srudy,
1971-',l992

frdusive sfrokds toba@ use.s

Smokeless loba@ ose6 and smokeB

Shokeles robaco and curent
Smokele$ robao and lohe.

ro
0.6

15
20
1.2

1.O

oa

1o
10

r8
LO

22

0.3, 1 2

1.1.2.1

0a,2.0
0 6, 1.7

05,15
0.6,2l

o.oll

13.2 4.5,38.2

247 83,735
t.o 2.1,23.2

22.6 6.,1,80.3

33 9 aO, r43 7

0 0 2.0, r(}.a

o3,2.5
o.a,2.1

1r,31
o.5, 1.a

12,37

. tHD,6chem. heai disease;BB, hazard 6lio: Ct.contiderce inbryal
t Adrusted lor aqe, ra@. poveny ndex .alo, atohot, re,earomr physot ereroe, truirlr'egerabte rntake. sysrotrc

brood p.essu€, setum cholesrerot. a^d body fiis rndei
I Adlusled to, age, 6ce, poveny mdex raio, region ot resde@, atcchot t.equercy, ecrearonat physiet erec.e,

and ltuirv€geiable inbke
5 Aqusted,or ase, ra@, poveny inde! atio, alcohot, rercaltonar phrsicar ex.rci*, rtuivvegerabt. ,ntake. diebry rar

inbke, and lamrly hElory ol@ncer.
T Ad,usted hazard ,ai6 denved rrom 0/6, where lhe nurcraror repre*ds the number oi eses ahong erctusive

smokeless robaccouse6, and the dc.ohinator represents thc num&r otca$samong.on

'?7"
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IABLE 5. O6*rv.d .nd .rIEGt.d d.lths *ordtnq ro rot6.@ sr.tu3: o6t€n !r, akst r{. ond He[h..d iurd$on Er.miE;on Suru.y Epld.DtorogEFollotYup study, t97t_i992

€Er ed@ress toba@ Eer
Erclrs{6 srbt.€s rot6a 'e,

r56

27a

,9

2

o

12.2

r9
0.4

5.O

38 2aa

93.231

10,30a

0,500

t50,439
r.2,ab

' aag M rgaz runahy c|es lq us aduB .5 /5 vea6 or agc
I sMR. sranda.d"ed mdrariy aDo. c' c6'dF@ nietodr
I rnd,.drv adpsed ffly lor ao.

whar woutd b€ expectcd in a cohon of $is size (slandard.
iz.d.monnt y mto amor8 Wh e mater = I t4.9: p€rcetrrct: It. 127r. Compararivety, amon8 aI smoters. 14 orar
cancer dea0s per. obscrved, whcreas onty fiv. weE
.xpc(r.d {sraodardr/cd mon.t,ty rar,o = 27E. 95 pcrcenr
Cl: 150.439)

otscusstoir

The crude ha2ard ra os show ircreascd nonaliry amont
smok.less lobacco users, Iar8cty b€cause smokeless rot ae;
uscfs were older $ar non-bbacco uscr and smoker_ Afier
controlling for atc. Scnder. race. and poveny slarus, *c
lound rhar smokeie\s bbacco user( drd noi expcriencc
hiSher monaliry rhan did no,l-tobacco usrs in $i; cohon
Afrer sradf'suon by gcn&r, no ilar,\ricaly lgnific.nr
rmrcass rn mon lrrywoe rounj tor m!te\. AmonSicmah\.
a bordcrltur sralsrcatty significant incrcas *as found for
all canc.r moiality.

F.w studies havc invesriSarcd mon tily in relalion lo
smoleless lob@o ue_ Rcsutts from lhc N;roDat Mon tirv
Followbaci( Survey \howcd rhar smokctes robatco u* sr'r
''ot 

asaiated * h rmra*d nsk for alt Lan(er. n,atc.n(cr,
or cancer ol lhe dlSesxvc orSah (22) Zahmerdt. (2.1)fouftt
a nonsiSnificanl increase in soft tissDe s{coma amon8 US
veterans pho had evcr ch€wed rob..co or u$d snuff trct,
rivc n\[ = 1.4. 9j pe(Tnr Ct. O E. 2 6). w h no sott trssuc
\arcoma ori8in.ltnS,n rtE hcad. m(t, ed tace re8,on
rmong smokeless robacco uscrs. Thcy found no sofi rissuc
sarcoma &arls .mo8 $ose who us€d smoketess robacco
only. 'IrEy did fird an incrcas in monahy frcm bE.at
cancer amona snokelcss robacco usrs (rctadvc .isk = I O
95 pcrcenr Cl. 2 0.4 5, (2Jl tn . ,cc.nr e(otogic rrudy. no
Incrcascd modahry 

'are 
tor ordt/phrrlnseal cdr(.c, war

found in We( vrrSinia, rhc srarc with rhe hrphesr t,rvatencc
of smuleless robr.co u\e. (omparcd w,rh rie Ln,rcd SrJrr\
as a whole (24). AllhouSh fcw jo number, rhese sludies
gcnerallysuppon fie rEsulrs ofour nn!tvsis

Thc scatrr body ofcpidcmiokAic evi;ence for smokelcss
rob&co ns€ dd cardioyascuta, discaie monalny diff.^
fiom our 6ulr. A sudy of Swcdrsh coosrucrion workcF
found a sm.ll bDr srarisrically r8nrlic.nr increded nsk tor
Jllcirdiovasculu disease monrlir\ (r!.1,r^c nsk = t.t.,)5
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fl:"]-! | r r.6r. i(hemi( hean d,s.asr. and srrokc ( r).
nsk fa.to6 tol cardrovarcute drs..assu.n a\ Dro'd prsue, .ercis.. dier, ard atcoirct wcre notconrroled aid may qphin rh. imreasd n5t. ot note rn lhcrweo'\h study was rhc absmc ot M imrea\ed nst to, aI

i1Il'1-h. t*t"u* n'r = | r. e5 rrcenr cr: o.e. ra;:enrrra ro @r rc$tB Anolh., srudy from Sw.dcn fourd asma Dur srrtrsrrauy nonrignrfrant inaeased nsk ftomralat, mycardial.Dfatclrcn (imtudrng sudden df arh) .,rDnBsur,d'ppels (odds.do = I 5,95 Fr.ent Ct:0.5, j.O,(4).

--Allho8h 
smoj(.t.is tobaco 6crs in rh€ prEsent nudycxpcneDced m imrers.d nsr in cardrovasirtar Oiscaslmorlaliry.. smokc^ 

.cxpenenced a smal but slatrslrcalty\r8n ronr rmEascd.nsk fo, isch€mic heafl orseasc. Trrisorspanry iuppo.ls evrd.nc. $at sorn€thing other rha,) nico.
I'oe.rs caurng rhe incr.as rn c&diova.utd moaatiry (251

- 
i\lrhouShoral caer.rs.rhc advcM eflet mosr acceptcd asr con*qurnce ot smokct.\s rob{co us ( t), we rounl noaso(raxon b.tw.en o6t cancer mon lity ard evcr smo[..

Alrhouth rhe nrrmbrr ot ob.cBed d.arhsJmong cstAi!( \hoketcls rohacco u\ers was r.ro \maI to..3rcurare d hndd rario, rhc number of cxFcred .rqrh\ rnrn's Lohon wa tc$ rhm one. Thc reasoos shy smoketcs
rn oratcancer incidince bur nur

Jor .$ rn ancei der(tDn and trcatment orto rnsu,ficrenrrol.w up trm tor ftlth\ to rcuramnt a rmal oumtEr o,

. l}lc,vat,d,ry.o, rh.drlJ shoutd mt be a concem, ar rhe

:-1i1- 11'l ':, omr c-anffr monariry amons .r8atclcsmore^ r\ nmta, roJhc fmdin8! or ollE srudie\ (26) S,mr

1,.11._li-l,l1gl,& ol assTra,,on rcrwecn 6|ga11|avnotun8 md runS tun.q th.rarJ ra o : ll.2.95percenrCt.

:l:T,-,:ly,* a. n rhc nndins of sr.a(er runa (am.,rr,:lli',,y mons r rn' imorers rhao formcr smokcB {27,.
I ne (omlter \u^cy dcnSn and ovc^amptinE of (cnarn

lllll l,!1, l.r.*,r rh( u\€ or SUDAAN ;frwde ru
11'li: ll" *" ser Howev.r. rerurrs,en.con8 a smanumDe, or o:rcom\ hrw b.rn round ro sronsly rnnuemc
":l:^":1rll Arrhouph we found \rarisrica[; nonsrsnrn.

snDt.tc\\ rohdc.o u\. b, nratc\r J rrn.r\\ o! thc.ndfr,rnc and dr8e\trvc \!\tcrn. bnJ
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stalislically siSnificmt increass in all cance. and lun8
..ncer morlaljty amon8 femalc smok.lcss tobacco us6,
ftcse results .ould be duc ro ourcomes cxperiencd by a
smrll numbcr ol subjec(s hav,n8 IdSe samglc weighrs. Thc
association for all canccr amonA femalc smokeless (obacco
us€rs was influcnced by a \mallnumbd of deatlB at two s 6
(rhre. lung carrer d@ths .nd two Ll€rin€ canc€r d.arhs
,mon8 smokcl.ss tobacco usc^) Furure srudi6, includ'n8
borh male and f.mle subjccts, should be conducred ro d.lcr
minc whe$erlh.s aisociations withsmok.l6s tobacco Ds
ar. caDsal

Allhouah rh€ morElity Erc donS .ombined usr6 was
high€r than ftal .xp..ted from fte individual Ercs, riis
rcsull is nol lik.ly duc 1o a syncrBisric effecl b€rween smok.-
le$ robacco and .igarcncs. T1'. combrncd u\c,s.smoked
morc rhm erclus'V. smolcr\ did (42. 1 and 35. 1 m: pall
ye4s. rdpeclively) The hiah€, ciSdetle smoldna dos. not
rhe use of smokeless tobacco, is likely leadinB lo thc
ircr€as€d lung cancer mon lity mong combimd us€n. A
possible explanalion is lhalcombined Dsers may be st ongly
addicted 10 nicotireddusing smokcless tobacco in addirion
ro ci8dcn6 rathcrlhm a! a substitute for th.m.

Thc appaent l&k of d eff.ct mont combif,cd us6 for
ischcmic hean diea"se monality is counlerintuilivc.
Combired us€xi smoked morc rhan erclusive smokers did.
ycl &en isch€mic hcan discasc monality was less than lhat
of€xclusive smokes. Combiffil us.B w€rc morc likely ro
bc fom'er smokcrs rhatr wcre .rclusivc smoters, posibly
accounting for thc decrea$d nst foundherc.

Of rhe lwo oral cafter dc.ihs among cvcr srnokelcss

tobacco use.s (bolh White mal€s), ooe was a currenl smokcr
and rhe o$er eas a formcr smoker tlorvcver, thes€ rwo
obscrved deaths vcrc ml morc lhan erpecrcd in this cohofl,
cvcn whcn limiting dle analysis ro Whirc males. ln rhis
cohon, cigarerle smoking was tcspo.sible for $e incrcnscd

oratcarcer mortaliry.
Onc limihrion of $is analysis is lhar lhc erposure carc-

go.y is based only ot everusc of smokeless robacco- Th€r.
forc. porential increr-s€s in monally asso(ialcd wiD curcnt
vcrsus fomer us could nor bc dclcmined. Simildly, no
dose'rcspons analysiscould bcdonc. Bccaus€ ofthe lack of
infomarion on lifeame ulc. subjecls who used smokelcs
tobacco once wcrc cateSonzcd the sam as (hose *ho uscd

smokcless Iobacco manY times.
Rousc (29) fouod lhat, nmong males who had cver ricd

smokcless lobacco. 60 perccnr used il in lhe pat ycati
amonS femalcs who hadlncd it.42 percenl usd il h thePasr

ycar. she also found that, amdr8 rhosc who reponed any

lifcnmc us€, 26 pcrccnr used n almost daily in the past year
(29) Thcrefore. il may te a rcasonable assump(ion thll
smokeless robacco useA in ou, sludy wcrc not one-tinrc
us€rs. wirh many havitg used smokeless lobacco reSuldly
Also. rhe rcstnclion ro suhjc.r' 45 ye s of a8e or more

crearcd. homoSeneous erPsurc 8ro!p wnh rcsPed loduh'
rn)n of smokclcss toba!c() usc. The maJorry of smokelcss

roba$o use6 initial€ smokclcss lobacco usc pnor ro lhe agc

of l8 years (lo).
Tobacco categories rcpre$nl $llrepoaed ,esponses, and

nqrhcr smokclcs rob&co slxlu\ ,or snuk,nS status $!\
bnrolicall) confimed ('onn)! dln8 vatilblcs ucre !lv)

s.lf r.poded (e.8., alcohol inhk., physical acaviry).
Howevcr, as rhis info.madon wns .ollared prcspetively,
rhe porcnrial for recall bias is much Less than rhar found in

Ahhough this analysis was restricred ro subj.cB 45 75
yeds ol age at bBelift ro creaE morc sim'lar (ompe\on
Sroups wirh rcsFct ro unkmwn aful uncorlm[ed
confound€rs, rcsidual or urconrolled confoundin8 (e.8.
odcr roba.co habits or faclo6 relaring ro survival) may
cotrribure to the resuhs found in this study.

Bccaus€ only a samplc of individuals weri ask.d abour
lheir toba(co habits in NHANES I, rhe resulrs from l97l ro
1975 w€r€ supplcmcnrcd by infomatioo collecled in the
1982 1984 NHEFS. This appro.(h may have rcsulred in
som mndiffenrial misclassificarion of lobacco u*. as
dala from 1982-1984 may Dol bc as accurar. as thos.
coll..rcd in l97l-19?5(becausof rc.all eroro, rh€ueof
prorics fo, subj€ls who di.d berwcen thc b&sclinc inlcNiew
and rhc initial follow-up). The e(p€cted eff€ct would be a
bias towdd the nullhypothesis of m associadon. llowever.
ar smokeles obacco us€ is dcfincd as onty ever/ncv€r, rhis
eff.cr should be minimal.

This analysis rcprcsnls oft of rhc mcr cohprehcnsivc
srudics of the relatioo berween smokekss tobacco use and
monnlily. The 20-ycar follow up p.ricd allowcd ample lin.
ro invcsdgale coirunoo ourcorncs among srnokcless bbacco
use6 in a rcprcs€ntarive US population. Available dara on a
wid. vdiety of rjsk facrors allowcd us to mioimrc rhe
potcrrial fo. confounding as uciplanation for any resulrs.

Ovcrall, we found no incr€ased monalily for subjects who
reponed cvcr smokclcss lobacco usc when compared with
subjcfls who rponcd no robacco us€ The tew incrc.\e\ rn
modality lhar wc discovered, al$ough likcly duc ro.hance.
should b€ invesdSat€d funhcr. Evidencc f.om rhis sludy
shows that smokcless tobaao use is a safer altemativc than
continucd ciAmne smokin8. Monalily for.xclDsiv€ smoke-
less tobacco usrs is considerably lcs! rhan monality for
exclusive smokers for lll cmcer (cspccially tune cancer) and
for ischcmic hean diseare. Fuflher studies e oeded lo
derermrnc sh€ther rcgular smokclcs lobdcco u\e N rppc
ciably mor€ hamful (han cver use and rodercmine whelhcr
rhere isik-reding risk wafiimrca\in8 amounr or durar ion of
use of smokcless tobi.co prnlucrs
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Tobacco use, body mass and cancer mortality
in Mumbai Cohort Study.
Pednekar MS, Hibert JR, Gupta PC.

Healis-Sei(hsaria Institute for Public llcalth,
pednckarman gesh@healis-org

CBD Belapur, Navi Mumbai, lndia.

Abstract ' ' t

BACKGROUND: Tobacco use and body mass are major risk factors for many cancers. Despitc

this, very linle is known about their combined effect on cancer monality. These relationships are

virtually utrexplored in populations having pattems ofboth lobacco use ard body habitus

atypical ofthose typically enrolled in epidemiologic studies.

METHODS: A prospective cohort study of 148,173 men and women aged > or =35 years was

conducted in Mumbai, lndia. Subiects were recruited during l99l -1997, measured for a variety

ofrisk factoN, including tobacco use and anltropometry, and then followed for approximately 5-

6 years.

RESULTS: During 774,129 person-yea6 of follow up, a total of796 cancer dealhs were

observcd. Tobacco use, especially smoking in men, was associated with panicularly high risk of
death in cxtreme categories ofbody mass. At highest risk were underweight smoking males

fhazard ralio (HR)=9.45, 5.87, ard 5.75 for those smokers who were exlremely thin

i.lO.oLey'r(Z)), "".y 
fiin ( l6.0 to < l7.0kg/m(2)), or thin ( 17.0 1o <18'5)' resPectivelyl'

Significant ellects ofunderweight among never and smokeless lobacco users disappearcd with

exilusion ofindividuals with < or =2 ycars offollow up. Extremely thin (<16'0kg/m(2)) women

smokcless tobacco users had an clcvation in risk, llR:2.95' thal actually appeared to increase (to

3.21) with exclusior of individuals who were diagnosed within 2 years of follow up'

CONCLUSION: l obacco use and undemutrition are known to be serious problems in

developing countries. 1hc current study undcrlincs thc strikingly elevated risk ofcancer whcn

they occur togethcr.

7bt



ffiffi
l*,effi-rr#m*-
(.J sords: .pid.nioloSyr cma notulny: lmk.tcs roh..@ffitffi:ffiffi

;X *H,j:x*,:.*"**:t l,m*: ;t; :;
Md.ri.t .rd m.hods

;ffifl1#i'fd:,#::ffi:'k?,trFffiffi
,jollou uI id monrtir) .nd, an\.r,nt ht.n. f brrqerl tv/ I Jndzo2 *J..(L,,mdr.kd rhruuBr,,..J r.r.r.. 

",,i-rh" ^r.,

lnt J Con .t.t2f, t6a_.7rtt@A)
O 2oO8 wll.r Ltrs rn.

Cancer and mortality aDong users and nonusers of snus
AM Roo$rr'. A.D Lv. Joa.eDr, cunil. srr
'.y,1, n,-"1 o,^.,*,. 

^ 
*i,-;;,,; 

";; 
";::#ffi!udr' ro, 

^r'rr"rd 
olo. t,,or

'i;#ii:;;::"ilf'';:,:#;Tt!iii.,1ff.iiiil7"{i;!i,;;it. t^u*n, s,ot,,.t- s",a.n

fiffi*[}"f,i,ffi# j;iL*Hffiri';:,.r.x{
Corc.rdtaSnor.s I

ffi
rItr'l;{ffi'}#,:ffi :Tr*'i.H,l,if *fr Hi

mffi*,+:sr,;u**ffi*ffi

g*ryfitrn,ftffiffiifrn#

[,i;I,',"li:{[fl l,:rl,I{ffi '.Tm#,r*fl*"*-e,-r pr-i.id",i l
."f, T.':',:,:: ;1,i1""fr iif fa,.+i' ;.#,".J# llll.:l".j

*:*lU*}Xi**,f *i#+'rix'
...;l-.lt ;f,l:^-#fil,:l- r*.rr i".a,s rac,rxr n.*_.r.

p:;ffffi$'?l'Llxl:::"-t";1il,od'"'i'€v Po

i;llxl;J"l'L:H. ^.*- Jii., k.',m,6,io,mb.,,G,/

",I";Li,lt'" "''' *',..,

./ b'



snol,ng (Evcr v.6us .v.r daily u*), .bonol contumPtid (l.st
rhan on.. . *c.l vc6us me . E.l or doE). .nd d.a of rcsi
dence tDral. shall municipalny or io*n) All covlriar. infoma

Fr(;r ! - olrcfi.r of dE Imir*nt b rt poprldid_b.!.d

rion.n&atcd frcm l97l io 74 wc al$ ldjusr.d for cal€nda, F.
nod (an!ied) in 5 y..rinlcflals (19?l-197?, I9?E 1982, l98l-
1a87, 1088. loq2, l99l lo9/ Ieo8.2002, Sircc all ltr,crpanr.
.nkr.d.r appdinar.ly tlE eR i,ft in 197!-74, cal.nda( limc
vas.qu!v.lc b rimrn stdy.

NoproFnidalny or h@ds (in!.nci6 bdwn ag. {ond.r
ly'ns hR kal.l ..d .ovnar.t, wtc inv.rriSircd usinB th.
G.ambsch rnd Th.m.au I.{ b,*d on S.h6n(.ld r.$dual..'! In
.r*s o, ndpogonroEl hud\, *pmr. covtnal..ll.cr! *r.
6ncd for 2 .aG shra, wn a ll, chBn cur_off.gc w6 70 ,.aE
lo, (rrc.r s.lyk\ ud 75 y.b td mn.li'y .n.lr*\ r!n!.
d.!rh GcuA-ar h,shcr ra.. rhm c'er). Fot t.sPUdoty d.arh.,

'hc 
dlc cur olt *a( .hoqn d\ 80 y.r\ srne vinuall, all !h(..

d€arhi dcutrd d sdv.n(.d ,sca Th. 
'nreDcl,on 

b.rwe.n (ovdr.
ar.s a.d rh. dichddiud !g€ {.t. w6 fonh.r r€trcn using hkc
I'h(\d raso r.\r\, aad p va,R\ e PfF.r.d oily pan'(rpdnN
.nh comptcL 

'nfom.iron 
on @r(oft and all (otdnaks s.re

,n.h'd.d in rh. mod.ls. Slak rcR6 9 wN u*d for rhe $arsotal

ar rim of.ohon rcdal in l97l 74. 86? m.n (9%) kc.las
si6.d as.v.r dail, u*B ot$us {bui Ev.rdaily smok.rs), 5,109
(51{,) as .!.r daily snDl.s (but Ev.r rlaily UEE of tnur, lnd
692 (7%).s bori.v.r daily snok s dd cv.r d.ily uE6 of sn!s.
Tle .ohon wa follo*cd fo, up to 29 rcd tnd thc udy plnici
pmr conhbuEd 223.528 and 211,542 pe6on yca d ;sk tor
cMccr and d.dh, r.sFctiv€ly (TabL l). Th.c wcr. 2l? .v.r
,e6 of snur mm8 rhc lJ75 i.dividuals vho w.E diaAoo*d
wnh my 6d c:Er. A ror, of l,610 @horl fr.mb.B dicd a.d

Calcnd.r p€,iod {.tunEd)

l9?8-1932
l9El-1987
r988- 1942
t99J-t997
1998-2m2

t4-24
15-14

45 5-r

75+

8,lt r

| 543
I

l9r0
5rto

t,5r:J

4,1t55

9.298
8.s59
7.A12
?.lll
6,151

3,812
5,174

2941

r89,561
ll.9a4

r31.550

29.395
t9!s2l

71,35'
16.19l

t09.78.t

42,121

11.658
21,622

4E,4ll

20,136

1.t17
1.r'1

I

t,0l I

1.145
2

r88

5.9
7.8

5.2

58
59
30

lll
0.2
0.1

2l

Il0
290

2,944

I

1.262
2,t68

r0l
2-922

5

402
l.?14

632
641

5?0

22
56

t6l
158
849

2.r75

t5.2
ta.l

rl3

226

13 J
10.8
lJl

tt.8
15.2
l'7.3
t8.5
2t.6

0.lr
\.2
t.3
8.2

?!8
90.8

7.1
70

175
2@
241
2.t9
)23
211

')

t
25

l@
233
555
59-l

7*.--a,L.tcor,-lsr.ozm')Arl.auemotul'ttrRlud.sllllCD8.lcDqrdlcDlocod6-humbdofcohdm'mb'a'n
,M i:'i:;'l;;;i;; ,.s6.t s;. "".\.r"d.d rr6cohd tu;b(r\ *r 

' 
p"var'nr cd'r l rre or 

'nrry 
m E cond .t'' motur'rv !n'rv

LI i.?iii,l.i ll1,iilii r-e.;;;-;' .r n ',a-r' r' o0?6, rhor rh'nbutDn\,''):Lryll:::,:.T*:.:-::f,.::3.:Tl:'-':.ll':-1i:L
:l"'i:li:;,'#;;:;.ft-;;'"f* - ii. J,.-r...,jip"nu' 

"r 
*'o- crDo'urc 

'ariEon'\ 
Jrrrc' hu8'Mrrv 

'n 
Ih' mDturlrv mrr'!\

li,.-.ii.,i,i',,r' r",,c, -.b., " rd r,,J -h' . e ,r . 'n ,'.'e . ThcJrrrer'tue^su'marrrhdrtr
L"i,'-J.iii,iiii*.:rc-*;...r.nll,rr",an)cJn!r,p.,r'mor"rv'nvt-''rrudcn"n'rntat'p€rr'00op"$nvclh

731



r&r:L_l]Ys!!rc r^]E r^nc^,"' i;iff.fi:+fix^tTirffffi,ffiH$,ff+55f 
r},f$H,#,%tr trr"".Afirm."^r..x*@po_, "8sic i id-,€id'iffdaii

.-t".er,;r,si.,,=

Ir(o.8 tit)

2 2 (t a-2.7)

Rdd.d b EE ,r,otc6

55
73 'l r t0 o-t.4,

r.6 (t.l-2 5
,;", "-. * *^ .pp-6i,ii. i.lJrffi,r.nod 

(:MiEd,. io or Esd.x.. *ol'"r consu,

Ji*"'i"rilin:,,H,:'# ;il$,rjl*,: r:: el ,,p ,.* ro rnrc,,cnonr"u"r*ar,r"..iri- 
"# i*j;:E ffitrf ff fj"ffi"l r.m i.ctud.d i, hod.t: AE. x cat.nd_ D.riod

__-etasg
s=-rE!t ri rgqcrrN.vcrdlty ur I lrs

Ev., dnty e Zi
N.v.r daity uE L/
Ev.r drly ur I Ot*

7.t

7.8

r.@(087 Lr5)

1.26 ('. t3-t.40)

122 2_27t 2t

i2 t)l3l 29

ll

t
5

l

ot
0l

OI
1t t-oJ9 22

:=!:!!l
fJlb6 *l

6r!.ri&.i.61*
gtrk!Er+E

fu4klEti. . --

p#,-#J*#ilt[.,,i;T#ffi.:.j,!i.ffi*,,:6,tTil,]jl,ixxl:r_-*r,ili:!r&qdcah..a,Espun.ryde,hs
r..H"iH,,#f,eld+:lir'{,mt;,r'i#,*l"}#Iljlifl :r..,r*# r, rx."r:?-xixr

*+Et'.tfl*.;::rE#*,#*{*$:fl"ffi."rl.'"**I#i*x"'r**,Xfti$#,.l'*'"'',*m#*;ji.fi tuH#i:H!r#f4*"p.E rr:j*t.#'*rHg*t*r,L.rUqr'#ry,;txm#.:1ru:r#'rt{#"i.'#F,F# 1t.ffii;#ffiHd+:*xt"m;#*",:#dillffi ;,mkua:f#rffi##..$ffi !,s#in+*rfi :{u$ o crud. Melry;.k F;iifi;il,ifiii#J5;; ";"o'* -";;6 ;:,il ffi flffi ,lg ;*:#:S *ffi f#ITfi : $j,i
ff*1"*ly,rgy- :ll ur rn re73 74 r.br. I c,hrbrrs"r,.*a.,;j1,r,..,,ar;-_.-i*,,";;iJ;;,il:#:i:H i].,:.,Tiy.:I:9Y1l,-b.6.ndwn.rc"r.*- .,,a a."r uy .,r"i* 

"i,:liii,lll [:,j.J1*",y. :T:-,r;T;"]"f ,T:; i*ii:,*jt]::l:::*;m:.:lt *f u: i*:ilt,,Ii,;,,f "i,frlL"lf 
."f#

x.l*1ru*m:.ly*l;. r.[]':*.:.:, x".HT:r.
Il;:,.:y::jf,t1"y,isir.,,y !isnitic..,26* (ej* ., fl:T::',.T,'Xfff.".1{'tii::ittil f"lllFT_l;t : -rozr ",..',*a.*. Jl.".i.i ilTjffil,,,:ii i:#:'r'l'rttT?: j:il l.Fi iie:f i:,'"a "#'l,,ty

ill1,,'ffil' :;"::.tt'-", I il;;^ft :i ['" ];5:fr
:?m,i,;H?;ri,T?mll;fjt,l"1.prit.i! lii,1;i,,tT.ti,SllT-l?;,.'l,tt,i:j;,T.*dlJ.rc, 

^e^ o, si6 rc,arrv. d;.i,;tf,:ii,il.: ilffi ;:;ilf:,"ilflJa.li ;"il.J,';il#,T,:,n"iH ii5:it

79c

o.rr "'r "r.i,,",i" 
'.i -Jj"j; J#?.1""1,L,,:,""1?iL S"l;i.



FOLLOIJ IJP Ofl SNS USE dO C^NCER INCrD€]ICE ll
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.a..., rncrdrM. r\ r! odd' wirh Esuhs lrom allolrh' moE renr
car*onuol' !' ud cohodxe sludi.\ ol s.tnd,naqan moir!
snus. Ho$v.r, ti@ individu.ls sho cmbin. smokin8 *nh snus

!* m., b. crpoed b , lo*r smotinA dor and mzy rrcrc&
rrEn .'.r.ll.hin,e\ ol $b$qu .b{,*r. .ompjr.d ro 'hNsho onh ,molc,-r crdun Rslxv. rontound,n! trom tol.l cu_

muldr''; \mor'ns dN N m 
'mponrn! 

conc.m lnd..d *hllc a

S(dish cas<o'lrcl slud)-fond no siSninc2nl rclarion h.rw4n
ue of snus and ov.dll nsr of Ead .nd trdl cat4, snus us.
,mnp n.'.r \mol.6 l*h.E thrr rsdual (onloundrnt 

^ mor
I'L.tv ro hr\e bccn cl,mrnarcdJ ws a\sc6r.d wirh an rm'ea*d
r,r 6r a r rsrq ct t 6-11.8).'ln soiher {",jy -rrh pro\pecuv.
&\,en anJ "Jtuim.nr lor sgrotir8 lnkntry rh,otrBh mulrivanar.
mod.l,nE, )O% Educrioninnsl of lungrd(.rqa\dd, aB.in
\uEA.{,nE r.\rdrrl nc8tr'v. conldndrn! wcll in liE *nh Lhes

-a.r,o"r arc rtrc consrcnrly hiqha rcl,r''. n\t .\nm.'e\ In

our anlllrs rhrr e.r. (o.rrmd ro rh. ncL.r \hotrnB {r.rum
w. b.l,;'c 

'ha' 
rh..lt.cr 6r'm!tr fd $u: 

'n 'h.* 3tr.ra m
ler\ b,.rd comta(d !o th..etmar.i otratncd in ealr*( tnvolv'

'nr thc roral c;hon ol lmol.B md non smorc,\ and rn whl(h
.o;trol lor.ontound'ns by imoting tr ar.mpr€d !hrough mulr'
vnnarc nod.lnp. wnh only om .reprcn.' P.!rou' {udr.\ drd

mr hav. sufh.i.m Pow.r ro dalyz snut .ffEs in nhla of

Irlc Dr.rre ol a rmsr of carcInog.n\' ,hun8 whlch rh.
rob.cco sD..'hc nrrcssoB (lSNAs) NNN s<t NNK apFdr ro
h. rh. ;oi ,m@drnt 06, h EU .sr.hlirhed in smot.lc$
robo,(o )' Ahho;sh ISNA l.vcts In eut o.n rh. S*.d'sh hatrcl
hate b<.n qIrarl' r.du(.d !'n(. th. l98O', ' 'h. 

pEFquisllc' fu,
crn rno*cnn y aE ndlrPlttbly pEcnl. A rE.nl EPon trcm !h.
Un .d !rak." pto' 

'&\ 
Gv'd.@ fiar u*^ ol smolcL\s 

'obd(om,\ il .rdxd lo NNX !o a limrl d.Acc r\ r \mol.r\ And
dh:^ hri. sho*n rha' d,fi.Em.s in .ufl.d TSNA l.v.h
bcNen Amen.an and Se.dish hoisl snuff oav nol be subnan
rial." Th.tlor., *hil. dis.8t..ing vnh P..vious Sc dinavian
studies. oor Gsuhs m., be biologicalt, Pl.urble bnr rn.v ha!. ro
bc conlimcd in ftnh.r siudi.sd Secdish mo'sr snus

wh.rhcr or nor rh. obsr€d incEas.d otcrall moflalirv and lhc
simihrlv srzcd. slansricallY nonsiEnifcanr crcets of cdiov.scu
r,r d. 'hr can be {nboled ro tnus c w.rdrt tunhcr sludi.!
L-r-"-"i."i,r a". 'n both mmarrs'i oa tuman':' " ho'c
de;on\klred rh,r nxoh. and \mol.l.'. roba\co. In!ludr18
swedish ooin snusr7' .ai* blood Prcssu( and puls. rare alb.n
rhe Esrlis ae ambrguoDr as E8dds rn. ntl ofchron'c hvPen.n'
{.n 'lwo 5*.dsh rohon rudt.t tndt@rcJ.n aPtnortmat.ly 40q
.rce., rbt or d..rh " or 

'nc'dcnc.s 
hom.udrova*ula, d'*a*

Addnronal swedish caeronlol data sugg.n lhat lhe crcesr of
.i..J"r *,..-" .'gt, * conhncd J,aul cur"'a 

'n 
lrnr

",,t on,mot ':'r' !ho*rnP an incr'd*J Pron'n'irv for rald'J'
,rrh)!hm'i": e,l rn ,n<r,!.d (rr. ol dP(nm'nh J indEed
m\ra.'j',1 'ntu:,rR,n'.ller 

crpoilr b nrol'n'
.Dr'l.nr'ul,,str ,l d.rd on rh. 'r:t ol Lrat card'ovc*uld dr*dE
h;$tvd hr,. b..n rtuoniq.nt, ard rhc F\irive findinSr did truI

ata'n !tarrncz! srBn'icarc..

-1-'.(,'
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laSLE ! ---Olrtdbrnoll ot dE sudy pop.rnbn, by  c. !.d Tob.c.o tt.bn

blood prcssurc < 85, 85-94, 95- t04, ard
> 105 nm H8. Blood prcssur. aDd hcan
ratc dart w.r. miisiD8 for 0.2% of thc
subjclrs. Tlc body n.sr ind.x was
calolar.d as body wcight i, *ilograms
divided by hcigh in meters squar.d.
Body mas ind.r.s wcre divid.d into
four catcSori6: <2O.0, 2O.l-25.0, 25_l-
30.0, lod > 10.0.

R.tariv. rists of dcalh du4 ro
sp.cift e!er, roacrhcr virh 95% confi-
dcne imc^2ls, e.rc qdmar.d for
$bjc.lt yith ditrGrdr bba@ h!bn, in
coEpuilon wirh rhc DoDus.B. To.d,u{
Io' porcnrial conrouDdinB facroE. ihc
Mantcl-Ha.nsz.l proc.durc was uscdrr
a.d 95% @nidenc./inr.rats wcr..ni,
mated .c.ordins to Gr.enland .r at r.
Porcntial conloundiDS f&rors *cr. on
sidcrcd ro tE a8c (s-y.ar bracrcrs),.rca
of domicil., blod p.cssurc, bt@d pr.s_
$rc mdic?tion, pBious cardia. s)mp-
tomr diab.tca, .nd tEdy Eas ind.r.

Aralys.s ot thc r.latonrhrp b..
re@tr diffcr.nt roblcm habi6 Dd mor,
rality *crc p.rformcd for rh. cntnc
@hon, for yorkcB cDlcriry lh. study al
a86 35 ttuou8h 54 yclrs' and for tho*
cncrira $c nudy ar ag.s 55 ituooth 65

Rcsutts

Thc disrriburion ofthe srudy popu-
latiotr by tobac@ habir is sho,.n inTabt.
l; 24.l% oflh. subi..1s w
a.7% e.rc snlol.lcss tobacco u$n.
ll.I% wcrc sel.E of fcw.r rh.Il l5
ciSarcucs pcr day, l0-0% wcr. smotcB
of mor. rhan 15 cigd.t!6 pcr day. and
t2.9% wr. cx-thor.ts. The 31.2% of
thc population who mokcd pip.s or
cisa6 or *ho had mircd tobao uE
(n = 5055) wcrc.xcludcd rrom aI

Duint th. fou@-up pc.iod (1974
rhrou&h ll)85). rh.r.8.. a rolatof82gj
dcaihs iD thc *holc srudy cohon. Fifty-
s.r pcrccnl of tbc dcarhs occu.rcd in
lh. .oab'zcd tobacco-usc gtouF: Don-
En, 1322; srDotclcss robacso uscrs.
440; smokcE ot fcwcr than l5 ci8ar.[cs
p.r day, 9m; smokcrs of 15 or horc
ciSarcn.s tcr day, 923; aDd ci{motcB,
1126. C.rdi&asculd dise was thc
r.t6r coEEon ous. of d€th amonS thc
construciion $,orlcr. Ish.mi. h..n
diEas. caued 3a% of the atcarlt! iD lhc
wholc study populadoD, Eplyint a nde
@mulariv. monalty of 2.17, durin8 thc
l2 ycar foll@-up p.nod.

Io6a@ Soore6.
flonuseG Lrs.6 < 15.r9/d > I 5 c&/d Er-SmkeB Tcta,

<35y 13120
35 54y 13 76lr
5,5 55 y 56a2
All 32 5rt6

289t
1672

6297

T 626

2 132

ra 9a3

6 350
5 745
r 38t

1351a

a 2?2
3.1356
34 6aa
15 737

8a 7gt

h. .ny_ o b lEglob d d ,E,,Erod pts d.{G tEo 256 !r,.d.. q !, 2r
or ih. rrd -rEb oa r3s c5t E

r.spondcd to il. ID l9?4 rherc ycrc
183 865 rcssrqrcd wortcB rn rh€ Swcd,
lsh @ntrucrio; iDd6rryi n rsmr tno*T
tophar cn.rr th. nooa crding yort.B
( =25%) werc nofcachcd ty ih. inera,
rion or e.rc nor willing ro co.!c. Womctr
( < 0J% of work.rs in $. oo$rudion
industry) wcr. d.ludcd fro6 rhc srudy_

A sundardikd prograt, yas fol,
kB.d for thc mcdical erminadon.
Body *eighl rod hcidt e.rc dcrcr-
hincd. Blood prciturc *d D.sr,rcd
aicr 5 minulcl of r.sl in a supim
pcilio!. A !r.,&rd lDcrory ,Danom-
clcr oD the upp.r arm pai us.d to r.cord
rhc tslolk l.v.l *hcD phas. I (Korc!
roD sounds *er. hcard and $e di.,
srolic l€vcl ar ph.* 5 (disappcdare of
euDds). Blood prcssurc was re@rded ro
rhc ncdcsl 2 mD H8. H.an rat. w.s
rcordcd as b.rB pc, minulc, siDuha,
n@sly with thc blood pr6$rc m6urc-

Toba6.o h.birs b, rjDd oI robac.o
us€ (ci8rtettcs, sDok.l.ss lobacro, pip.,
ci8ar, or Ercd usc), arnount of smolcd
robac.o, and duralion of lhc robacco
cor,$mpiior habit e.r. re.ordcd with
rhc ajd of a qu.sliontran. $ar fic
subj@r filled our rogcthcr vilh a nurc
Thc qucslionoairc alio rcquArcd in or
maion .boul pr.snl or paI hisrory of
slmprons od disc.!.s as wcll a\ curcnr

Thc memb.n of lhc study popula-
tior idcndficd D.t*c.r l97l md 1974

and vho wcrc aliv. on -Ia.uaJy l, 194,
wcrc foll@cd r.ttrdiry @uF{p..i6c
monality during rh. p.nod l9?4throudr
1985 with rh. aid ofth. N.lioDal C.e
of Dcarh Rcgjsl.r,rr wilh c.ni6@tioD of
rh. unddlyiry c.usc of dca$ accordint
to rh. tdt.tun@Mt Cb$tf.oti@ of
Dau, Eo rdilix (lCD-8). Th. urdcr
tyinS cause of dcarh is d.6n.d d lhc

4OO Am.i.a. ,oum.l of I'ubnc Hral$

illncss rhat st.n.d fic chair of .v.trti
thar dir.clly l.d tod.ath.Thq diagres
sFcifc.lty srudicd wcr. &himic h.an
dis.d. (lCD 4lHl4), c.rcbrovela,
disord.E (ICD a3o438), .I ca.di}zs,
lar diaSno.*s (ICD l+15E), trld aI
lDdisrini Dcoplas6 (ICD I()-2D).

Analyscs

Th€ classification of tobac.o habiE
*as aiocd at isolating subj.cls io grouF
wiih . sindc type of cDosur. to tobacco.
Tobacco ers scrc divid.d ioto smok.-
l* lobacco uscr\ smoLcrr et-smkcr.,
sd o$.E Nonu'.E wcr. subjc.t! who
rcpon.d thar tbcy had nd.r rs.d
lob.cco. Smotc6 Er. divid.d iDto
citarcxc sookcn who smot.d fcwcr
than l5 ci8d.rlal pcr day .nd rho!. sho
sDok.d 15 cite.n.s pcr day or Dor.,
bolh ErouF bcing witttoul any orh.r
Und ot forirEr or pr.$nt tobacco ur..
SDolcl.ss tobac.o eB *crc subiccls
vto r.poicd ollI prcsor strrot.lcst
iob.cco usc dd no fom.r or pr.$or
sDoririS. Ei'smolc6 w.rc cigarctrc
tmol.rs who h3d [.!cr rDotcd a pipc,
sookcd ciSars. or usd rmok.lcls ro-
bac.o and who had quit sinokinS; thcy
w€r. funller dMded inrc thos. who had
nol irnol.d for l.s thm 5 y.aB aDd
thc. who had not sDot.d for 5 or hor.
yc.rs- 'Olhc.s" y.rc all slbjccls yith
mix.d lobac.o us. or subj4ti sho
rmo}.d a pip. or cig6. Thc durarion of
thc lobac.o habii vs divid.d into l.ss
than 15 ycars and 15 or mor. y.ars.
B.caue sEokcB of mor. thaD 15 cita-
r.llcs p.r day consumc about th. sm.
amou,|l of ni@lin. a dait smok.lcit
toba@ us.rs,qt, sp.cial cBphasis thould
tc plaed on this troup phco inr.rp.ct
ir8 thc aDal)sis.

I. lh. aralysis, bl@d pr.sur. *a
dividcd iDto fou er.tori6: sFloli.
bled pr.su'. < 1.1o, l4l-159, 160
I79. aD<t >l8O lm HB .Dd diasrolic

v81
March l9.r,vol 3a. No l



IAALE 2--Ob...v.d Numb.r. ot D.dnr .rxt F.lrnv. Ft.b {nFr). tD, c!!.., ot D..rh ,o. D{t ..nr tob.@ H.bh crcup!Conp.r.d ,nh lldb..,.

SnE&els
It dr6e6. Id-cc! Users(,.l'ttsr 6t-REro=3!25a6) n=6297)

S.rdr*, <15 SdD*crsqld >rsoo/d
6r.F6r l l.FBkn- 14963) .-t35tA)

1-5v

n = 616r) n = 9600)
r\b. naBsXct) No. nEpsxCr) tio. RFBs%C0 No BR{st Cr) No FB (95%CD

l.ao2,ro
rrr {o 9, r.a)
1.4 0.3.18)

r 8 {r.6,2.0)

I5(r3.L3)
17(r.6,19)

1 .9 11 .7. 2.21

2.5 Q.2, 3.atl
2 2 12.0,2_.1

r.4 (1 r, i.6)

r 6 (1.3,2.0)
r.3 {r 2. 1.5)

r.l o.9. ta
t.3 (r.1, t.6)
r.r 0_0, r_a

6:tl

372
132

?20

96

ltu

216

361

276
a3

a@

219
776

r69

119
350

rvd rlb.r6.rE o. !5e2 lm rD m pip.d q, gd6 d hs. d.d r.be@ h.b. r. rEr p.Eai.<, n nr !.d.. rd sr6 d..drrc lsD,.l4d.d h. .0. n 5r* ihd r; b Ed. d;.lildr66 r. ,r r.L.d...tdy 1* - !.ri1.r

Tabl. 2 shos rh. .8c,adjusr.d
rel2liv. risrs of dyinS of cardida!.uta,
die.r., nalignanr lutllci 5nd any
@ue for diffcr.nr robr6rs. grdF
.orDPdcd virh th. ronE E.Thccr6s
risl of dyirs of cardinrrs.ala' dis.ae
was ,ffir pmmuEd fo. sEolcrs, wirh
a dc.-r6pons. rclari,r. In d-snotcB,
thc *ccss rirt dilioi.h.d pith rh. dmc
sirc! srnoUns w nop@. Srrlolcl.s
rotrac@ usc *al .lso forDd ro b.
associabd with an cr.lss rirt of dying of
cardi@sular dis.as, ehcr.as rcgad-
ir8 dcarh from canc.r, ,o .rcsss risl *r!
obs.rvcd. Altbouo th. pr.s.nt srudy
did nor aoabz. diff.rcnt anccr diag-
res in dctail, it ea3 obyi@s lhar
smokiDt h.d a do6.-r.s[Dnsc r.l.rbn-
thip lo trEll carc.r rirl and rhal thc
ac.sr i* diminih.d tradualy *irh th.
lim. sincc smohrg wd sropp.d.

Tabl. 3 sh(s thc .6ults o, ihe
aaalFis or Dqe sFci6. c.Es of d..rh
in workcB in tt]rl ag. group6. Hi8h.r
r.lafv. risks w.r. obE.rcd i. $e
yoo.8cr thlD in the old.r Iroup for borh
smokelqss robrco u*E r.d smol.B,
@mpar.dwith th. nonus€6. Forsmol.
lcs Ioba@ ers @mpared with nonur-
crs, rhc r.ladE risl ofdyin8 of cardids.
olar dieasc *as 2-l (95% confdcnce
imcrval lCIl = lJ, 29) for thos. in rhc

,ounger Sioup nnd only l.l (9570

Cl = 1.0, 1.4) for ll,ot. in rh. old.r

Dcath hom slrotc yas less olmon
lhaD dclth kom is.hcmic h€an dis.as.,
bur wirh r.gdd ro robacco hnbiF, rhc
risk parrcms for ischcDic hcrt dis.sc
and strokc wer. rh. sam., Thc rclalNe
risk of slroke amotrg thc young.r snot..
lcss tob.cco us€rs vas cl@ ro 2.

@mparcd wilh lh. nonu*6, bu rhc

M3r.h l99a vol ii.1. No l

numb.r of .ar* e.r smajl .nd rh.rcforc
lh. confdcn . int.rylt w:r yirc.

tr.g.anar Es 3tudiird .Fcifi.rtt
to cedlu.tc whcth.r hidd.! smorcrs
ould b. tond amnS lh. &c]ar.d
$nol.l6s rob.@ us.B Thrc. d.rlhs
lrom Iury c.Dc.r r.rc found in this
group, ehc. rcl.iiE rirt cornpsr.d
wnn lhc mDus.E rs 0.9 (9s% Ct = oA
1.0).

whcn potc.ri.l corfouldirt duc ro
a8c, srca of dotnblc, body m.-re indc4
blood pr.ssur., di.bctcr .nd hinory ot
h.an slmFoms or Dtood Fcan r. mcdi-
erion at lh. ti,rl ot.ntcriry rh. sludy
was analr2.d ...DrdiDt to th. Maorct-
H..Dsl pro..durc, lhc..I.lirc rirk of
d€:$ fiom c.rdi,as.llar dn as .c-
maiocd .sr.nti.l, ur.haqcd. For can-
ccr ..d ov.rall monatiry. no chan86 io
Oc rclalt. risl .srim.r.s w.rc fouDd
wh.n corfouDdin8 factoG *crc .oosid-

lr was Dor corEidcrcd mcalingflt lo
cvaluar. rh. dur.lion of rhc robac.o
habn h rclatioo lo cardi(y.rorl& nonal-
ity b.eus. v..y lcw subjccrr iD .gc
Iroup6 pronc ro various c.rdiovascular
mrnifcsratbnr (i.c., rho6. oldcr rhan 45
ycars) dhibncd . durari,n of rob.cco
!s. oflc.s rhan l5 y.aB, as mod rob.cco
us.rs stan thc habir at a younS a8..
Eighty-*vcn p.n ni of th. cardiov.scr-
lar d.aths .mon8 smot.tcas bbac.o
uscB e.r. a.rcialcd with ! tobacco
habn duration of mor. th.n t5 y.a6 .t
rh€ rim. lhc subj.crs crrcrcd thc study.
Thc c.Fgpondiry fsurc for shorcrs of
fdcr th.! 15 citar.n.s p.r day eas
E9%; fo. s okeB of 15 or morc ciga,
rcncs pcr day, thc fi8ur.was 97%.

Fi8ur. I shws, lor subjEts who
cnr.r.d rhe nudy ar .gcs 35 throuSh 54

yc.6. rhc rcl.tiv. nsk of dyinS of
t$h.nk h..n dMa-3. for subjel5 in
diff.mr roblc@ns. ..tctoriB com-
parqi *irh th. nonus.6. For smotctcs
lob.cco u*rs. thc rtl of dcarh fron
irchcm- bcan discrs. eas hi8hcr rh.n
th.r of DorrrscF .nd .r-$DokcB bur
b'd lt.l| thl of ciA.rcxc smotcB.

Ditcltlsio,,

Thc pr6.nr srudt of cardiory"--utar
.nd er.brov:otar honltity in a c
hon conp.isirg rnorc th.n flm smoxc-
lcs rob.co !s.E is thc fEr ob*m
rional .pid.mbkltEt cohon srudv Brh
th. pGribrltr, of @mparios a t&r.
troup of so|olcl.s robacco r,scrs *rrtr
borh rmok.6.nd $bjccis nor usrnS any
r'nd ot robac.o. Th. r.sutt5 indicate r.
app.r.trr crss rist of dcarh from
erdio/.r.1rlar .nd ccr.breascutar dis_
ces of abour /{)% ro 100-% .hoDs
smot.l6s tob.cro l{.r\ cohpar.d wirh
Donu*6, whctr pGsibt. @nfoundinS
ladoE arc ral.D inlo aeount. Smol.6
fac. cv.n higtEr risk5 of tlorh cardiord
cular a ...cbrovascutar caus€s of

ln a r@nt c.s €nlrot srudy from
nonh.rn Swcd.n cncompassinp 15.
throuSh 64-y.arold mcD *irh a firsr
myocardi.l infarcrbn.rd porDtarion,
dcriv.d ontrcli smobry bur nor lhc
us. otsmok.l.s roba@ was asseiarc.t
wirh.n ina.6cd r6h ot mv@r.rat
,nfarction.', Thc$ rcsutrs. witrr ,,"
@nuadicrory to ou6, c.utd bc duc b
diff.lcns in udy desrgn a.d @mpci-
rDn ot rcfcr.nca goup5 R.aenably,
Ihc r.r.r to d.t.cl p6r.nlrat haard
cflels lrom lmok.tcs tob.@ lsc is
Srcarcr in an obs.patiorat cohon srudy

An. na. ,olrnat of pubtr H€alrh 4Oll9a



IrBLE 3---C.r)$S0..{b raori.llty lmng SEdbn Cstt lcdon Wdte durtng t 2-Y..r Fotto*Up .icr t 97t -197a
H..nn Etmhr$on

Smrdes
No.us6Er Tob@ L,sers >5y

No. RB (95r Cr)

I 5y

No. 88 (95*Cl) tro. Fa{95%cl) No RF (9s% CD No BB (95x Cl)

49. 35-{4 yeB .i ..l,y Lno .iu.ly

1.210 4.3 4
r.a o.o.2.o)

r60r.22)
6.7 (23, r9.4
r.3 0.r, r.q

n - 1076)

r.30.i,1.6)

r_5 (0.9. 2_s)
r3 (r.r. 1.o

r.6 (1.3.2-1)
9.a (3_9. 22.3)
1.4 0.2,1.6J

o 7 (0.2. r.9)
r.r (0.9. L5)

rrlo.8,l5)
r.2 (03,..5)
r.0 o.9, 1.2)

. = t3 76a)

1?3

't6
15a

128
5

n " 592)

n = 5745)

3.3(2.6,..2)

3.0 (r.5,57)
32 (2.6, 3.9)

2 2 (.4.2.9)
21.4 {4.5,4,4.1)

2_6 {2.3.3.0)

n = 133)
1..0.2, r.8)

r 6 0.0, 2.5)
1 5 O.3, 1.4

2 9 (2_3,3.s)
3{}604.6,6a i)
2_O11.8,2.4

n = 2882)

37 r 4{10,21)
n = soos)

67 r2(09.t.5)

19

ll6

437

't22

t67

ta8
57

37t

aao

6
620

t r Bisk {Al-Fi.r

^-1674 n = 5225)

3s 20o.4.2.9) 12€ 26(21,3.a) 162

r.9{o.q5.7) 17 2.i 0.a,54)
zt 11_5.2.9) 161 2.1(2.2,3.1)

r.210_6, r.9) 62 r.2 (0 9, 1 7)
1.2(02,9 r) 16 8 t (3.2,2O.4)
r.9 (1.6,2.a) 317 2dO.7,2.31

1

105

a3

62
3

r89

a5

a2

l1a

@

20
r20

69

212

Aoe 55-G5 yeE.t.rnry kno dudy

137 r-2(1.0. r.O 25 17(1,1.191

6 r?o 7,1O !9 0.7 (0.a, i.2)
l7,r r.r o.0. !.a) 272 t.5113,1n

69 r.0 (0.8, r.3) rtls r.7(!.a,2r)
2 O8 (0.r.3.9) 36 rr.9(5.s.25.5)

3O1 r.20.0. r.3) 196 1.6 (t.5.1.8)

n = 2132) n _ 3660)

2aa r 1(0.9,1.2)

35O8(0.5,r.2)
3r7 r.0o9,t2)
143 r.3 0.t. i.5)
12 2.3 0.0.5 7)

576 r.1 0.0. t.2)

rJ.i.. Fd m a3fuk6 (335 l. rr(l d rh66 as.d 3s-5,r F6r. .r .iry .,'d I 10 l2sil or 16. a.d 55-55 yu. d .nry, ldlgrn o{ &n. snE auft@
6morar9 6 unk,m;rn@ u yno*.G w d indr,6d h rB rut$.lro = n rt'or ol d.orn. h orcropiRR = rdrM Bk. adrrs.d k .q;(tyerirLiEs)6ry,t E96ddltln.t lobe ls mpa.d r(,lm@6:Cr = dfd.M -r.fral

! d@6 @rE @lrd 6l.!sy l8i = r.0)

4.5

3.5

l

?

!,5
I

(r.t

0

nob Ony $.it d. *to de Jt sa yeo,4c ardry.b rBrudr& itcrlden

FIGURE 1---ldFn.d ,.hlv. n* GF),log.lhc,yltn g5i( conlld.le l .mr,ol
dyl.ra du. ro l-nmlc h.!n dl.a.* .l'Mq tubl*lt h dltF.trt
lob.eo Mbn orcsP... @nP..xl Ytrh mn6h

eirh ll59 dcaths duc to ischcmic hcan
dis.ar. (of ehich 172 w.r. smolclcss
tobac.o usB) than in a small.r ca*
corrrol strrdy *ith 585 incid.nt cass of
myocrrdial infarclion (of which 59 were
smok.l6s tobac.o us.rs). ln addition,

had ncv.r us.d lny le
ba@, wh.r.as thc nonu$6 in rhe
@e{nr.ol study includcd borh fomcr
smolcF and foler strotclcs robaco
u$6. Th. us of sucb "norers" mishr
lEv. @drn_bur.d !o a dilution of a

pocsiblc d..ss rnt for myocardial infarc-
tion in slDokclcss tobacco usc6.

Possiblc biar dE ro misclassifrca-
tion of bolh.xpGurc atrd di*asc should
bc onsid.rcd in our sludy. Asumin8
rhat smokcrs have a high.r nsl of dyins
from.ardidaslar dieas than cmol.
lc$ toba@ uErs, a mis.lassitualion ot
s$olcrs in $c snoxcl.s roba@, usrs
Sroup 6uld l€ad to an ecr.srimarion
of rh. rclariE risl 'ssiar.d wnh
smok.lcs roba@ (i.c., lhc obrcwcd
relalivc risk would b. ro high). How

E/ S,r,ok lass Shokers
smokers robeo <r5
since<s us.ri .ig/day

.{, An.rican Jou!.al ot l'ubl'.llcaxh
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coDsidcrably r.du6 lhc rist ot cardio-
vaeuld cvcnls. Evcn thouSn ricotilc is
rlc mai. subEunc. codEotr ro boti
smot.B .Dd srlot.lcss bbac.o u!.Is, it
r.Dains to bc clucidatcd in clinical
studics .nd by laborarory qperimcnts
wherhcr rhc h1gh.r rist of Brdjovascula,
dis.rs. io sDot.l.s toba@ u!.s Ls

caus.d by nicotitrc or by sD. olhcr
.IPosrc i.larcd lo smot.lcss robacco.
Data on e.s6@Bt!icti,on. urlthDias
rcl€ss. of sEd homon.! athcroa.rt
cffcdr, o. hyp.ncNion @u5cd ty lhc
cxpocur. ro nicotin. ,D: sDok.less 

_lo-

bacco mighl clucidale lhis maltc.. The
hider risk of dyin8 of cardiova$ular
disalc in rmot.E than iD sDolclcss
robaclo ers suPPons lhc idca rbat
rhcrc arc subiarc.s in robacco smokc
o$.r rhaD nkDtir. rhar ar. hurdou.
Althoutlt $. risl or dItn8 of cardiova.-
old di$a3. is l@cr for smo*€lcss
robaclo rls rs ftan for snotc6, lhc
cxc.ss risls irc sufficicnl, inp.csiw io
cnll for a.rioo lo bc takcn again$ the usc

of smotcless tobacco- D

Aclooeledgmen ts
ftn nudy B suprod.d b, rnols E6 lh.
Srcdish CdEil lo, s<Ei.l Rsrch (B
9l'03191) .rd li. Srcdish Hen dd ri.8

Poni@ o( lhL P.r.t w.E PreoI.d .t
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Effect of chewing a mixture ofareca nut and tobacco onperiodontal tissues and o.al t ygierre'rt;ffi*"
Girish Parmart), Pankaj SangwanD. purvi Vashir), pradip Kulkami2)

and Sunil Kumar2)
IDepan 

ncnt ofOperarive Dcnristly, covcrnme

*#"Tlli,*?,"r" _d Hospirat, civit Hospiral c,mpus,
"Nauonat Institrrt? of Occupationat HeaXh (iCMR), *r.**,,r*,"

(R@ir,!rd t2 JuE 207 .rd &cptcd 6 Fcbruiry 206)

-, 
Ab-stract: Tle prcsenr studl, was con.,u.ted rocranlyln€ ellr.b ofchrwiDs a quid corlainiDg arcca

.T:an1 
robscco on eeriodonr,r rissue s nd orar hysjeneslarur A lotat oI J6S $bjects I 168 ci*ers end t 97 non-cn ser wit} i m..n a8c of32j r 0.7.nd $.4 a 0-8

Il.-T,_ 
*Tl*ayr *"* .nml.d. crinicsr drra oDp-enodontAt tirsu.s, orat hJ8iene st.rus, .s *eI as

::i:o:m:rioioD 
br.GdiDE fmm sums orcers in rhc oEl

lilly: .I " b:T'e *,*rioo in rhe sofi rissues, werf

iliii;t;::t1t"tL:lHr:r':,1H; ;:1

l'fr il?:lti"H,ffi 5'#:1i*tT,T:,J;#
:::.::-,_,1 

..1. sw-r o*ins 5orid rood. a burnio8seEalror m thc soft tissues\ and utcers in thc o.alcal]ry than non<h€wers. Them was no s,gn,ti.ant
:l::.rence 

b€r*e., quid.chesers and nonl.n.*.,.
T1 

rErp€rr ro oml hysjene m€asurcs adopr(d. I rowcr cr,flrocr exaflination Bioe theorathygicnc indq yorr
Indlcated lhat the mat hyBiene st!tus;rquid.chrwer!
rs-srBnrrranly deieriorarcd. The efI€cr ot qDid-cner,lnS on rhe pcriodonrium. i.r. tle o.currenc. or

5-T:11*.1": ?,"var rAions and tl,m rtltcsson.,msrEn'hcantry hiehcr in qujd{he*er, than in noD.

llly") Ac., *, 
",0 .-"kin8 adjurred odd5 Er io6 rorqurd-chewer\ agaihst non-.he*.rs usinB to8rsticftarEssron anatysir indicarco rhat, in generai, cl,euc^sere al si8nificanrly hisher risk f;r variou\ oral

l":;'f#iil"[ ,%,.u] 
^H:fl "]": 

;a1,,i;: ::,",rer +er l9 2l{r80l5t cr 25)
F_r +S,-79-2?686t10
l:m.,1: suni lnroh(dya ha, coh

[#l];dn$HltlTf##ffi :I11:hysieneand incidene ;; .o;"Ilffi 
;,*H:

Keywords. pcriodontal: chewers, totaccoi are(a nut;

i[]i''*-'"r"*"' c'','var le',ons: oml

Irtmduction
r,,AruDbcr 

ot d,seas6 aE asscrarcd wnh food habrrs.

ffi ffi #Sfl ffi trtr, il:';;:T *' "*,
P'opon ron !s. robacco w,.l 

" 
;il;;ilIfril,,*:

rcpo .d lhar a subndnrrat proponion of rhe wortd.spo?-urarron ,s cnSaged m chewrDs arccr nur. and rhar rhenaDrr trcn.l(mic utroughout rtE IndEn subconun
pans or \ourh Asia;nd 

"r,,"J iiil'lii'.]*tl
"Y:"-::l:1":l'**':"il ;;; ;,,:.:'";ff L:Jd(a nur (D\t UrinB a beretqurd (2). tjunhermore I ha\men reponed rhdr u1f ofberetqurd anO arEca .j:::,i*]- -, *";:;;ffi.:,::l HI-. ",r o psc.an N.n hjShrr nst (11 Borh arcca nur and

"o€o:c:,al:-:1d,c,rv: 
Fmm rhe v,ewpo,nr of rhc vanous

#r[1Hfu Lffi 'fiH'ffiifi :fl :"'."#
or ,h€ s,ar.v ,tu.nr! ,o 8r;, ,*"ii f ig;",.woBprcrd rn Sturhear Ana and ,hc Sou;h pac,hc and

:i::l: l".ll. or rnd,an o,r8in who havf m,sraredrr\c\ncr( lhcrc hJ\ becn ",h"ry .c rn rhr\ hab

-?qLt

i7



cspecially amontsl the younS ln addilton the nce h'bn

oa chewing panmasala lconsisrinS of arcca nur (Are.a

cat.ch,\,.a@cn\, 6co.ia.or..n!), limc, cardanon
( Elet bna co rdanoMr, udunspcifi cd flawritrE a8'nG

*idr obacco (8ulala) or withour bbacco (plain or merha

swe€tened)l is incte3sing rapidlv. cven amongrhoawho

g.nerally refra,n from smokrng and roba.to chewtng

Increding us€ oI tobaco and bet€l nu chcein8' 
'spdi'llv

panmaela virh or wilhout tob&co b,wln Ebt€,nembe6

ofsociety, i.e. child'en and presnant women.a,d availablc

data on rhc rok ot d'ff.rcnt ch.winS habits d cmcer.

suss6l thar lhe hazardous eflets of thcse hdbrls-n'dl lo

bc rssle.sed (5).

A wrde vdicly ot chcwrng and smottng habir\ a'e

bcli€ved to be linted to oral and pharyngeal cancer' Thcse

habirs also contribut€ lo other dis.as€s of d'e oral cavitv

and may also affcct tccth and supPoning p€riodonlal

dssues due tolhc€xcessivc masticatioo load d erposure

lo various componcnBofth€ ch.wing q!id Rec'ntlv we

have publish€d a lelt!r indicaling thal chewinB quid

.omm\€d of a.c.. nul and lobacco atfecl\ rhe oral hard

r's,E\ basrd on dal.a sLrElesuns lhar qurd chewer\ have

a hi8her prcvalcnce ofdental atritio' 4d eDsiriviiyrhan

nor+rrewen t6). In addition. chewing areca nul and

bbacco miBhl aho affc.l olh€r oam syslems' as it has

been rcponed rh panmasala plarn and panmasala widt

toba.co both induce a hiSh€r incidence of sFrh h'ad

momholog,cilabnomalrv in Swbs albrno mc' than in

.onuols (7r Very ltrrlc anenrron ha\ hc'n Parrl ro rhc

asscialion ofsmoke)ess lobacco a'd arcca nut{hewinS

and ttle healrh of Bingi!-al and p'riodonral tissues' although

atew reooflshave addr.s5€d lhc chewtnSol berelorred

nur and iI\ ellecls on lhc penodonnum (81' Recenrl)' tn

ao ir vitt srudy Jeng €l al folnd that are'olinc (one ol

rhe max)r areca nur allalords) 'nd 
dreca nur cxllatr

'uppre'scrr 
lhc gro*rh ot cukulc'l !rngrval kcrdlrnocyrer

re; Fuflhermore. ChJng er al ha\e dcmonsrrzrrd rhJI

*.u nu, .*"u.,' 
"rppt"'s 

Srowth anil Potern synrhe$\

in cDhured human penodontal fihroblasts ( t0) rhese 
'nrr,, trndrnes suggen a role ol arecd nur che$rng in lhc

.tdenoratto-n ot grngrval and penodonriu'n Irssuus' The

Dresent 'tudy d$6sd rh' S,rngrval Fn''donrrum and

oral trygtene .raru' ot cnewets of a mr\rure ol ar€'a nut

and lobacco in compatison with non chcwes'

Materials and Methods
PartieiDcnts

a dGs s..rDnalsrudy wa5 conducred amonS uPParenll,

hedtlhv p,rrents atlendrnE lhc uurPJrr'nr D(nJflmenl

iopu,,, 
'i,. 

cn'.-,t* DcnrJl C"ll(FJ Jod llJ\PrrJl

ri"r,'a,trrd Culr.rr. tndr' hr''r r' ''l \x'r'rr' dcnrJl

dis.ass, as wcll es subjecB atEnding the OPD or rh'
Civil HospiBt. Ahrn.dabad, Gujm! lndia. wrin€n consenr

was obraincd from cach subjed afr.r cxplaininB rhe

objotivc of thc study. ThG ptwnl study *as pan of a

pro,€cr approved by the rnsrtlutional clhtcs commnr.e

Th. subjars wc.€ dividcd inlo reo Smups quid{hcweB
(n = 168) and non-ch.*e6 (n = I97) for compdison

Btrpos6. Abo t 8O.5% of dE slbjecs wcre malc. Thc mcan

agc (! SE) of th€ quid-chc*cB ard 
'on'chew.re 

wd 32 5

i 0.7 and 30.4 r0.8 years, respec v€lv.Abour 22.62% of
quidrhew.rs ard 5.06% ofnon-ch€wers wcre smoke6

Th€ sDbiEls w@ €xamimd at th. Gov.mmem D'nrit
Collcs., Ahmedabad, und€r anificiallighr using a mourh

miFor, erptorcr and curvcd Prot
Data rehled to bleeding oflhe Sums halilosis, abililv

ro swallo* solrd food. pescne ota buming *n:arion in
rh. sofi tissu6,etc., ecrc collEled by qucstionnairc. and

rhc pr€senc! of ulccm in lhc oml cavilv was chccked

clinically. Thcsc data wcrc considcrcd to be possible

indicalors of the pras€tr and cxcnl of lesions' h additioo.

cach subjccl was asked Io op.o hivhcr mouth;n order ro

confirm whcth€r there was any difficulrv wnh mourh

op.ning.

Oral Hygiene Stalus
Tlte oml hy8i.nc sBtus of fie entoll'd strbjGts was

dcrermincd by using $e Simplifi€d OBI Hv8ien' lndex

(OHI-S). Th€ OHI-S, intoduced bv Greene and vemilbn
( I l) in 1964 and quoted by Petcr (2UX). comPrirs the

Sirnplifien DeMs lndex (Dl-S) and Simplified Calculus

lndex (Cl-S)- Each of thesc indices is based on numerical

d.rerminaliotrs r.Presenling $e amount of debns or

calculus on six prc'selected loolh surfecs'

Debris lndex (Dl-S):
DI-S wa used lor eval uarrn8 IIe .xrenr of debn' pre*nr

on lhe six pre etecrcd loo surfaces' i'e' buccal \'rfac'
of the selccled upp€r 6rsl molm, hogual surface of the

selclted lowerfirsl molars. and labial surfacc oflhe upper

nght and lower lcfi c€ntral incisors The surfac' area

cov.red by debris was eslimaled by running th' ride of

Shepdd crook cxplorer alorg @ch rooth surface

Debris Index - Simplified - Scoring System

(} Absenc€ oldebris
l: Soi( debris covenng less than $e cervical onerhird

of fi€ tooth surface.

2: Soh debris covering more lhan lhe cerv ical one- third

of rhc erpoid rmth surface bul less rhan Ihc 'c^ 
ical

lqq



li.S.ofr debris mv.ring morc dran rh€.erv,cal rwoth,rds otthc erposcd rm(h surfae

*#"***:*mx
Calculus Index - Simplified _ Scoring System:

/ Oi Absqrce ofcatcatus
, 

I'::11'_::l*T n": ,* rh. clpjcar on . ,hrd o,rR .rPos.d roolh ,urIr..
2i SDpragmg,"al ciJcutus covrrinS rmr. han OE €rucal

#:ffi,fitff:fi,#:Ji*,$
',';ri:fl ,:nflJ.-.H:,m, 

Yr *.
_ r::xfl,,#l:il;;;#:,r:i;

*#gn**-tl-*,m
'n'us,

oHI,S=DJ_S+cI_S

:5${{g+tr:iil*"#,i.fu*
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Gintival Recession:

. 
Ars.s$rElr ofglngiyat r.c.ssioo wns doE,^,u,x'*x#*,:xuffi;l#

Statisticalanaiysis

-,t 
8rsric.rcSresson anatyris, Srud.nr,s, rcsr and chi.

:r.uaTl6l 
r.,! cmetoyed ac.!djn3 r" *rrici iy6,,3;"o

"(rr ErnA t.stcd.

- ResuJts

th...:,, .. ..*_.* y.^uq rouuDety by
;-ll::rlrwe: ad non chcwe^ a,e shown ,n rabrc r

,II"# i,lilll';l.l:: :*:l**. or q,,i *.*.,.
r.eutra, r_ _".-,^_- -.".. 

,"-ou,, us.o tastc/pow&r

"id;;il;;lffirnleicm 
lrowcve" 3 e3s

m--**ffi.#,-+*#

,m**,gp6

#:lffiffi
OEI hySicnc rEasurcs adoF.d by subjccrs

Do nd u* brBt/po*t.r

t r* brEhr'powdd GBim[y
r5 (8.9i) 

25

6(157) h

lo(5 08)

179 (90 86)
U* borsh/powd.r EEUIr.t,

126

r,eu^,n p€(nihc r n rhc F,..""_.;;;;. **_--_

+1(
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pmblem. A buminlr sensalion in thc sofi lissucs was also

lound in a h,gher proponionof qurd che"cB Ihan in non

chewers- Siruldly. ulc6 on t|c oral mucos were presetr

in about 6.5% of ch€wets, a. comParcd to 0.5 I % of non_

ch€wers. Lgislic rc8.ession analysis revcal.d thal, in

Beneml, chevers had srgnrh, mrodd\ratios lm rhc tTnour

oml complain15 slud,cd with resp.d ro non_ch.wers afrer

T.bL 2 Onlhysicnc alatusoflh. clEe.Bdd non cht8e6

adjusrftnr for agc, scr and smoling (Tablc 3) Sex and

smoking didnor have any siSnilicart imPact on the odds

r.rio. Funhemor€. ag€ had no iBnificant imPacl on lhc

odds rar,o for difEcuhy in nouth oPe ng, diffrculty willt
s*allosns, hrrung snsaiion in loft trssue(. atd ulcfEuon

Ao .ffcct of q uid chewing on thc perjodonrium, i.e. rhe

erurrcrce of p.riodonbl pockels, gngrEl lasions and glm
session. w6 obs.N.d clinicalll Periodonlal Pekels.
occun.nce ol grnS'val l6ions. as *ell ar 8um ecessron

also had a hiBh€r inci.t€m€ in quid{hewe.s lhan tn non-

ch€*cfs Oable 4) Ginsival r...ssion was presen{ in about

50% and 26% of ch.weri and nonthew€rs. respcctivcly

l,gisric regression a'alysis also show€d significant odds

ra(ios for these conditions fm ch€weN as compaJed wilh
non-chcw€rs (Tablc 4). This analysis showcd $at quid-

ch€wers are ar higher nsk for lhe various conditions

srudicd, irresp.clilc of s€x, indicatina a causalive role of
ar€ca nur and robacco in P€fiodontal diseas€s.

Onl hygicn. slrlus Non{h.y6,t97 Ch.w.^ 168

78(19.59)

72<tI \-t)

2i(r! 88) '

r ri (67 ?6)

l0(r7.86)

-,s,. 

in pd.nth..; . r,o*. r,'" pcrc. mr8e oa oia I h, lic ne srarc
'P < O O0l on comparrH wiri.on<h.we6

Tablc 3 D$rnbuion of suhjects 4co.ding to $en complaitrls

\onch*6(197) ClEs.6(t68) 'od& ari6 95Y.Cl

Dimcllty in openi4 m@rh

Dirfi.uk, in r*allorins

Bminsrsrionorefi !s

s2 (26.,10)

6? (l4.Ol)

2 (1.02)

o(00)

I{0i)

I t0 5r)

6?(1938)

9E(58.ii)

3E122.62)

r?{r0 r2)

4?(2i.98)

ll (6 st

I 33t

181)

(r.08, r.?7)

(t 2i,1.99)

(2.12. r0.1)

1.55,2E l5

riguE in paEsrh6n 6 rlr FE6rae. ofcomPla'nL

' Ace, *r ! srokinsadjEEd

Trbl.4 Pcn(xlonlal condrttoD ofchewc^.nd non chcwert

P.rio.bnElcqdirion Nm{heB.B Ch.we6 'Odds-6rio 95r.Ct

(r.26,2.t4)

(r.2'r.655)

|.r2,2 32)

2 (r.o2)

t2 (26.40)

r.641

2.868

1.129

fi*u* in Ftnrh.sit ir thc !rcenbg. ol trriodd$l condnion

'Agc, k" ad smolme.dluicd odds ral'o of chs'6 t8ti'st mn ch'$ss

v1+



Discussion

^ 
This study rcvcahd no sr8nrficarr difrcEnce bclwc.,qud{hewc arx, non cheweA qrh r6p..r roora, h}ticncmeasues adopEd. HwN.,, Ll,c m.{n ydu. o,t rt|. OHtarnor,g che*crs war hia}lcl lhan amo.r8 non{hc*e6. ThssuBa.sts Gat qurd chewcrs had a poonr orat hygicnc

, even rhou3h Uorh groups

lll.J..T:,"^o"r:l "r,ficanr rcrc in dc,cnoar,on of

:j::i':*,mu;::;:''Yilffi x-lf ;tr,ad a hrming scrssr,o rn $e sofi ussu6 E
;;;...i-..,,'.,: .',.*;ffi;#;,?Ifl 3
..^ll: 

*: ,_,*" , porcDr'ar rore of arcca nur androDa.ccch.wDg rnomIheatthstaus pElousty,Lrng.l
a' lepo-ncd rhat bcklqud chceint was assocraEd wrrh

:,.11-8."y Tyh,:. " br..drns where hishcr c,inicaru_rsr€ crrsr.d, ard wt dr a tt.ljhood of hjSn<r subgingiva,

; t;il:Jifll ;.ilff[,;ffi fi,fi Tf ,,["J,,.1
oerermme *herh.r rhc sblecK ha; d,e!€ ,nfe{rions or

. 
The hardne\s ofrh. .re(a nur and inlcftr

:: :j:t:1".I*"':" ., ;;;";:":;3::i
lr.x@onrar Lssucs mithr b. rcsrbns,bt. for the poorpenodontat sktusof chew€rs Arcca nuLwhichconl,rns

::a:rds 
s,ich. A ar.corrne. mishr hav. a sr&rirrca,l(ausauve rcre in Fnodotat da.as alonA wrrii ortur

i:;.Y :..tr;:f 
,i:*,,:#:ffi 

,f"*r
;':; ;l,r#':"[,*1,;:1",:: :tf]"i.;' 

**- "
ueror ne,nhjb, rhe Broelh *o***ffi ffiH:l:
Ih##l#*.fu#{*:",,.":i#
rr( exrsllnS p€nodontal ao.",. r., *"tt,,;rpr,^rg
::::,1:l 1"1", 

*:,, rl'epre*nr dala on pcnodonral\rans cont,rm rhe ear.tier frd,nssor Waerhau( ( r J). who

nYS,ene wcrc presenl |lc .,,-_-..^, ..

:^.T':llr:1..'rh,:" * " ,;;:;,;;:'^ "Jffi;JJ

.::,j:1.'jl'l:"" rhc p'iesen, s,udv,rso,nd,cared

1.".+!r[r!1,il"r",I::,Lui#rirxt;
,-::-1': l':,"'"T."'np chewcn rtran amnns non

ii"''li}"'lll,'lllfl i'"ouPi adoprcd app,orimi,erv

:_l:Ljl.lj ,r.8-. mersure\ Funh$morc. ro,s ofrs@onrrl aflachmot jn,l prearer cat.utr]\ forrnarronnJ\ \o bcen repned rn drec! nur cheqc^ I t4. t)), d

6t

1-,::1,, hav.,epoflcd a hrshe. prevarcnce orBcDr|enr tos! in otder ag. groupE than in v.

ffi 
,".#",xtrffiH*ffi ; 

" 
;J;Ti:,,,i;

l" j':l:illl*i :l * ;;";Jffi ; ffiXi:,:"^aE Fnodontat condrdom Th. are-. s€r-,nd

flIH"Y;::::-l'tl.*,H;;il:.:fl :';-E,,rMn ,q vrlous complaints and.u qn'ons. sug€csring a rotc ofrh€ chc.win" ;.
l;ff ,llH :lr::l: :1":.l: Lil:: 

"s;:,'. #. _..,--," lwrrpd@ wrrD non-chew.B

Darc pr€ €x,srin! Driodonhtur*rs. as w. u. t.p";"ng ,""odor,r, l;,,.n*.,,y. cn"*n.*i*",;;'" ;#lI'i;,fiTr*",
chewina was dir..ty assoc,.,";;,;;;*ii,,.,1 

;1,r".prcscnce ols.vemt confou no,nr t cro^ I I r i 
-*l

ffih-lflH*x:flffi

**.irultff**r***+
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users in lndia.

OraI nrclunin pigmentation in smok€d and smokeless tobacco
Clinico-pathological study.

Saswathi TR, Kumar SN, Kavit}a KM.

Indian J Dcnr Res. 2003 Apr-Jun; l4(2):l0l_6.

Abstract

Tobacco uscd as gmoked a4d smokeles
mucosal pigmcnklion l. or; or u.".Ihl^lT-t]l5"t 9ral mucosat changes in which intra-dral
ror pigmcni ct'ange. i; ;";;.it ;;:;;:'""' 

man'llestalions The m"t-o"*' "'i'lrv ...ponrii'i.

:l;x;*rinll'ffi i|#. :.,I"iiirtirH.Jx,:,J:.J*':liI u"."*i::l;;
u**i,,"o* r_,11il:".; ;i;il; :'r;Ii:[,:1ffi[fifl:Xm,*,tlll:;*:j, 

"

mucosa (33.3%). 9l.3oZ ofalcoholics sl
Hypermelarbcylosis and ..r-ori, *"r'o*"d 

a high degrec ofpigrnenralion'

placemenr was absenr in smokeless tobz 
bserved in smokcrs Pigrnentalion al lhc sile ofquid

ir.r. tt. .ir" orqJJ p;#;ffi#I"" users but mild pigmentation was observed away
metanocyric acriiitf.r--'- ---' -!ur utc concunent incrcase in tht numbe, ofm.lanocytes ind

eo,



lmpact ofgutkha chewing & smoking on microbial environment oforal
cavity: a case study on slum dwellers ofselected arcas in Visakhapatnam.

Avasn Maruthit Y, Rao RS, Palivela H, Thakre S.

J Environ Sci Eng. 2004 Ocr;46\4):268-73.

Ahslrrcl

Oml diseases are still a ne$c.cted cpidemic. During the recent yeanr, in lndia, both in urban and
rual, consumption oftobacco in thc form ofdirect chcwing ofgutkha is alarmingly irrcreasing
cspccially in the young adults as which is major reason for subsislcfcc oloral cancer- In $c
present investigation an anempt was made to find oul lhi relationship between gutkha clrewing
including smoking and oral micro flora in some slum dwelleis of Visakhapatnam. The subjects
were randomly selected and thcir healih dala was collccted by distributing questionnaire to
control and effected subjects.-l'he oral saliva sarnplcs wcrc collected from both gutkha chcwes,
smokers and from co rol groups by using saline swabs and inoculated on suilable nulrient
m€dia. The results reveated that decrcase in salivation and mucous formalion in gutkha chewers,
which further.esulted in reduction in number oforal micro flora. Asp€rgillus species appearcd
only in gutkha chewers and smokers. Gutkha chcwing ald smoking thus, may lead to an increase
in the oral pathogens by reducing the normal symbiotic microbial flora.
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Tobacco habils and oral

Vellappally S, Jacob V.

A--,--".-- -/ (

health slatus in selected Indian population.

Smejkalova J, Shriharsha p, Kumar V, Fiala Z

Cent Eur J Public Heahh. 2008 Jun;16(2):?7_84_

Abstract

This cross-sectional sludy was aimed at possible relationships between lobacco habits and
::IT,,"_d.!"h*i., "lTcrgnstics in an adutr ,urnpr. norn r#iu. iiri..i._""^ .,,"i""rexamrnalron compris€d an intm_oral el
in rrre rorm or orrir.i r #;; ;:l;;T:li' ;il,#'+ff ;,,rJ:r#:Tfi ::ffJffiT;1",*subjccrs in rhc age group from 30 ro 69 vears tz"z".r-"r.1'*ilsy"-JiJi"kr. .r,r,.
pmicipants were divided inro repular smok.r., .""*ionui .rio't-# 

"_lr;;;;;, ,"0*_chewcrs and non-robacco trscrs. 
-rhe 

highcsr pr","r"^";;i;;i;;.;i*]ii,. *.r" rirr^a ;nIobacco chewers (22.7"2"t folowed bv 
T^ell^1r."f..^ f iz qz"), .*";rli,L.*.o tt.uZl, 

"^_
smokcrs (5.tyo) and non robacco useo12-.8%) (p. 0 odi). T#rnlin.;l#u"'J'lr a""uy"a ,"",twas highcsl in robacco chewen (6.96) folo*"d'hy *s;#;;k;rite.ial?,jJ 

"*_.,nor"rs rs.s;0r . 0.00 t). The mcan number ofmissing teeil, *"r.t-;gh.s i; J"'e-;p JirJguta smoken 1 t.9yand lowesl in non-lobacco users ( 1.5.t ). bul rhe resuls 
-were 

not s"ii.ii,ln"y .ii.ri"*, fp .0.52s). Th€ mean number of fitied teeih were.hish-r i, ;;; ;;;;i,.T"J"i,l**.* ,r.urlfollowed by,regr.rtar smokers (.1.29) (p < o.0oD. bvr.r r"uI"ii"i*i. 
"i""*l^. *rr",smokers and ex-smokers is highcr whcn compared lo non_tobacco u."J1i.i.OO,y. ffr. .,ua,documenrs thal chcwing rohacco and smokirg 

"arr 
pr"r.n, ,ignii,.uiinifru",""rs ,ix a"n,urcaries. However, rhc conctusions are burden"i uy *,n" ii.ii i""Jirnr,"r"i,Jo". ,*irvcsligalion ofthe cffect oftobacco using on denhl caries are need€d.

bo{



BACKGROUND: B€tel nut and tobacco chewing is a common practic€ in south-cast Asia. ln
India, betel nut is cornrnonly chewed in lhc form ofpan,,wirh or wirhoui tobacco. Numerous
studies have sho*r the carcinogenic porentiar of bcrer nut an<r rodacco. Betel nut and tobacco are
also known to have delelerious effects on the oral tissues.

PURPOSE: The aim ofour study was to cvaluate and compare lhe f,eriodonul effects ofpan
chewing with or without the use oflobacco a5 an ingredied.

MATERIALS AND METHODS: Thc pcriodonral status of joo subjects (150 subFcts were pan
chewers with tobacco and 150 subjects were pan-chcwers without robacco) was evaluated using
the cornrnunity periodontal index (CPI). The subjecs \4€re selected by fie sfatified random
sampling method- The orar hygiene sratus of the subjects was cvaruated using the simplified orar
hygiene index.

RESULTS: CPI code-4, with a probing deprh of6 rffn or more, was seen in 30oZ ofpan chewers
with tobacco compared with 7.3% ofpan chewcrs without tobacco. It was found thai pan
chewers with tobacco had 4.7 times more risk ofhaving pockets than pan chewers without
lobacco. The higher codes ofloss ofattachmenl were seen in pan chewers witb tobacco
compared with pan chcwerc without tobacco. Il was found lhat pan chewers with lobacco had 7
times more risk ofhaving loss ofaflachment when compared with fte pan chewcrs withoul
tobacco.

cONCLUSIoNS: the resurts show higber incidence ofpcriodonrar diseases in pan chewers who
use tobacco compared with pan chewcrs who do not usc tobacco. Based on the results, it was
concluded that, although b€tel nut has dercrerious effcct on the pcriodontium, the addition of
tobacco lcads to a synergistic effect bctwccn betel nut and lobacco on the periodonhl tissues.

tr-.N_w1, /

Periodontal health status in pan chewers with or without the use of tobacco.

Sumanth S, Bhat KM, Bhat GS.

Oral Health Prev Den1. 2008;6(3):223-9.

Abstracl
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Communitv Denl Oral Epidemiot. 2m5 Feb;3:(i):45 52.

Assessment of risk faclors for oral lprk^ht.t ;- i^ r^r-. r,:--:)r oral leukoplakia in West Virginta.

Fishe. MA. Bouot ot JE, Shelton BJ.

University ot Ahbama at Airmingham. DcpartnEd of Djagno$ic Scie.Ees. SDB 219. tS3() 3rd A\.enu€ Sorrth,
Binningham, At 35294-mO7, USA. matishe@uab.edu

Abstract ' ,

.BJECTTVE: To assess 
'isk 

factors associared w*h orar reukoprakia in a us popuralion with hrgh use of smoked
lobaeo and sr|o*€less tobacco.

M€THoDs: The RJ Go'lin Leukoplaha riisue Registry was us€d lo idenrit jndivuuah with orar reukoprakia in wesl
virginia' usA- This case'conlrDt srudv cor*isled of 90 cases w*h orar t€utoprakh arxr 78 conrrors wilh pedadcar
clsrs un'vanare_univariabre (one deperdenr variab,e and one indepen(bnr variabre) and univadale-munivadabre
(one depet:dent variable sml multipl€ ,ndeperdent vadabt€s) logistic regressbn rbdetirE qrrantfed lhe aisociatro.r
b€fiN€en orat t€ukoptaftia and potentat exptanarory vadabtes

RESULTS: Unadiusred measures of association indicare lhar rhose w,h orar reutoprakia were ,nore ritery to be order
Iodds ralio ofcnrde: OR(Cruc,e) = 2.22t 95% conficteflce inleruat(Ct): r.4rS 11r, more likety lo crrneflUy use
smotebss tobacco (OR(Crude) = 3 16: 95% Ct: 1 tGg O7). and more tikely lo orren0y use sm,fl (OR(CruOe) = a gZ
95% Cr: 1-a337 80)' hdividuars o,nenflv using srnoteress robacco of clnenry using snufr were more rrkely to have
orat teutoptakia ladjusted odds €tio. OR(AdD = 9 21 and 30 Os: 95% Ctr 1 4957.m and 2.67-33s 48, respedavevl.
afrer simunane.usrv adiusting fo. age, gender. cu.renry usaog s.noted robacco, oJrrenlry rrsing abohor dairy, ano
dental poslheses use.

corclusro s: Generarizabiritv is an issue when srudying risr facrors associared with orar reukopraiia because oI
geographicat variatjons in lh€ composit,on ot smoketess lobacco (ie betet, tame, ash, and N-nitrosamims) and
c![ural va'ialions in lhe use of tobacco (i e .evers€ smoking). snufl was he main smokeress tobacco product
cuffenUy used in We$ Vnginia. anct was srrongly ass.cjated wilh oralt€ukoplakh. afferadjusUng tor potentat
explanalo.y yanabL.s

Copyright 8tach./efl Mufl ksgaard, 2005.

PMID 15642046 JpubMed ,ndered tor MEDL|NEI

)
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AmbulatorY 24-h Biood Pressure Morritoring
'i 

"- 

"H;liili 
rtai a i r"-'ged smokeless Tobacco

Ur".r, Sniokers, and Nontobacco users
Cunilla Bolinder and IJlf de Fairer

Ambulatory 24-h blood Pressure monitoring was

."^i".i.a i. trt r'*t,hi, normorensive' middle-

:'.d 135 to 60 Yenrs) men, with no

,iir'rr.""*li'" medicaiion' to srudv thc infruence

"ii.ii ""i i-"ra*' robi(co use rn = 4zt rnd

l-.ii"" i" = ,r ." aiumrr brood Pressure 'nd
i."'r ri.. c.rnp-i"* were mad€ with nonus'rs

"ii"i..- t' = se) Adiustmenl' were made tor

niri",",*" i",e', t"av m'ss index' tlaist-hiP

rrtio, physical fitnes!, and al(ohol inttke
Davtime ambulatory head r'les w€re

.,."Ji.",ut,, < osiet"arca in boih smol.eless

i"i,.co "."^ ,"a smolers comParcd with

nnnusets (69 1 14 and 74 a 13 be't!'/brn'
1.."".ii""ir, *,=* t: r l2 bcats/min) ln subiecls

I lil"r*'.ra, "rru'ratorv 
davtime di!srolic blood

-,"..,1rcs were sieni6crntly elevated' on averi8e

[.ii-- "" 
i" o-''n 

"moieless 
robacco users and

.i'"t.'. tt'. -0O1) comPired wilh nonuses'

;;,;:;;i ;",'","-"",s ;r herri rare and svstoric

ii""il*.'"*,' ""tes werc sisninc rrv lo'{er

(ompnred with lhc ambulatory m€an values

NiEhliime measuremenls showed only minot
airi.rences between lh. tobr"o habil grouPs
-'*" iinr'* r'*n -t"s ind blood Prcssurr< nored

.lurinE tlie davlime in smolers and smolel'rs
;;;".;."-;"'" -.!t liLelv due to the eflects of

"'i""ii*. n.r-.g p*ilive rel'tionshiP wa< found

t.r*"* -ri"i*-tit";.r nicoline metabolite) and

iiJ "'**r" 
i, .-.leless tobacco users (svstoli(

;i; ;*'",'.,' = 0'48, P < 0or; di'srolic blood

--..',;.. ' = 0.41, P = .s0s), whereas 'n 'nv'rse
LiJ"."ii, ** r.".a in smok€E (svstolic blood

;;rr.. r'= -0 12, P = .47; diasloli( blood

;;;;;;.;.' = -0.03. P =.84). indicaringadditionnr
!"J.-- --pt"' influen'es on vascular tonc in

.mokcrs than the intruence ot nrcolrne rn

r-of."f""t tot"".o "."r(, Am I HyPerrens 1998;

rr:1r5]-1r63 @ r998 Americ'n lournal ol

Hypettension, Ltd.

xEy woRDs: Ambulato'v blood Pr'ssr"e' smokin&

smokel€ss tobacco, nicotine-

i.*. "En,"-i,. 
po"t"nt iv'nputo'n"n't* "rt"tt''

larsr number of cpidem'olo8ic siudrcs

.onsl'te.tlv show lowcr blood Pressurcs

in smole6 comPared with nonsmokers"

Ihis firding rs regardcd as a Parador' b€-

alfe(trntbtood Pressun levtls dnd hcad rale )-' How-

;;;a ,i"- (ross sccrtonar studres of smor"r'<s ro'

i*.,, "*" t.* "r 
*u.h comPnsed -sCrOOsmoLetcss

tobacco users) suSSestcd lhal tmokcl'ss tobacco user<

il-i,Bh"' Lr#- p'*"'' (omP'rrcd wirh borh

-*'"*,*;H31"tT**.i-&:ii:i::1.:"t-":."tif; Lo* *r* (",o,* r 
',,',01 

ih' qw.dEh Hcarcls8 Found'_

i,li ai"iiiiGism,. ssmrt ed rtr s'End <t€ vcrdrr Meho

t*ffi "#ifr ;H,ffi m'l*Pdxi,gl*;
t"#$;q-, *- *o* ov ar s rrch $e N'non'r lNtitut or

-^l,ll1,'.***.-* -d mPrim reeuel' ro Gs ta BoLnde''

*ll" "ii"'ir "i-n**a"gv 
K"'"t;'*L HcPn't' srTr 7'

sr(khol;. Swcd€nj chril 8uh'6drvmed 16*

0895 7061/956)9AO
P I I 5A895-,A6 )t 98 )00 t 3; x

Qo1



llg sOLINDER  ND DdATRE
AIH-Ir1OBER tw_v()L t|, NO. 10, pAR..^

TABLE ,. CL-{SSIFICATION OT THE STUDY PCIPLIL{TION INTO MA'OR TOBACCO IIABIT GROUPS -

Nae-u*6 of roba@
U*, M.dii"

{25th, 75rh fErenrit.d_
Exus€6 fe >5 veaE.
teseE lor sS hR*
Smolcless robarto usesl

^Ey.smokeE, 
now smotets rob.6.€sorergt

\4
9

o
12 (10_20)
2411y29)
2s (l&26)
24lt?_fi)
2e (2V{)
30 (23-35)
32 (30-35)

27
20

:lnokD8 + smorets rob.<o ussrorpcr slnot.t6s roba@ ue6. now shokint..
24

3
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Physical Examination Body height and weight were
measurcd and body mass ind€x was deiemined (BMl
rn kilograms/square meter). WaGt and hip circumfer-

measurd and lhe waist/hip ratio was
calculated. SeU reporled alcohol and coffec habits
were re8istered as none, low, medium/ or hith con-
sumptiofl tnformation on family history of hpcrten
sion was reAistered as answeE to yeslno questions, as

were qu.'stions about on8oin8 medication. Physical
fitness was asscss€d by thc maximal orygen uptake as

detemined by a maximal exercis€ test, and dicholo
mized into >2.8 L/min or <2.8 L/min (the fire dc'
partmeli limjt for aPProvin8 smoke helmet/cquiP
men0.

Blood Sampling Subjecls were examined at 7:30 to
8:00 aM afier ovemight fasting and >8 h abstenhon
from use of tobacco Blood samples w€rc drawn from
an antecubital vein for the dete.mination of nicotine
and cotminc levels (t}'e primary melabolitc of nico
tine). Cotinine levels were used to estimate the intake
ofnicotine. Cotinrne, with a half life ofabout 18 h, is a
good quanhralivc indicalor ot habrtual ntcohnc in-

Casual Blood Pressure Measuremenl Blood pres
surewas dctcrmined, in the moming at 8:001o 8:30 AM

thc day after the ambulatory monitoring was com
pleted, by a standard mcrcury manometer with the
cuff size adjusted to thc circurnlerence of the am.
Systolic (SBP) and diastolic (DBP) blood Pressure was
defined by lhe Korotkoff sounds phase I and V to thc
nearcst 2 mm HB after 5 min resl in a suPine Position,
as the mcan of tvo scParate measurements. Heart tatc
(HR) was registered by palpaiion.

Ambulatory 24-h Blood Pressure Recording Ambu'
latory blood pressure was recorded using the Suntech
Accutracker lI (Sunlech Mcdical Instruments [n.., Ra

lei8h, NC). The method of measurement is ausculta
tory throu8h a microPhone over the brachial artery,
using simultmeous eleckocardio8ram (trCG) record
inSs for R h,ave gatinS. Systolic and diastolic blood
pressure was determined from Phas. I and V Korot
koff sounds. Blood prcssur.' was recorded every '15

min during dayiimc (06:00 to 24:00) and every 30 min
durint rh. nr8ht {00:00 to 0b.00), resullm8 rn appro\-
imately 84 recordings Pei individual. Ariifa.ts w.ft'
defincd as SBP > 250 mm H8, DBP > SBP, DBi'] < 30

mm H8, or DBP > 150 rnrn lI8 Data wcre analyzcd ns

neans ofSBP, DBI', HR over 24 h, daytime, niShttime,
and th. avtraBes of conse.utivL' 3 h Periods- Blood

orr-.r,rc \ annbilt$, w,r\ dclrnnl r. lh, .r,!nddrd de\ i

:,n^n .r rhu rn""" 
".,1r" 

,.1 lhc \v.lolic or drr.r,,lr
bloo.t pressurc dunnS the turle sPa:e relerre.t lo (2a h,

davtimc, niShil,mc, or 3-h periods) lor each in.livxl-

ABpM AND ToBAcco usE 1155

Diary -the 
24 h ambulatory rccordin8s were all ca,

ried out during a weekday (rcc from periGls of nor
mal firefiglter duties or shiftwork, with daily aciivi
hes recorded as periods of sleeping hours, umrsual
physical cffort, smoking/smokelcss lobacco use, alco-
hol intake, meals, and drivinS. Thc diary notations
were principalty used to register sleeping hours, and
to identi{y exposure to unusual physical effort, Itke
hard trainin8 or spo.t activities- Toba(o users were
instructed to.onsume lobacco ad libitum accordinB to
their usual habits. Toba.co consumption data w€re
analyzed only to confirm toba.co use dtrring lhe reB-
istralion period, because blood cqtinine measurements
before the ambulatory monitoring were used to esti-
mate the habitual daily nicotme intakc.

Siatistics Means and standard deviations were cal
culated for all the anthropometric measuremcnts and
foi blood pressure and hcart ratc recordings for the
different time spaces, respectively. lntergroDp rom
pansons were made for never users of tobacco with
smokeless toba..o us€rs and smokeE, using analysis
oI variance (ANOVA) and Fisher's PLSD (protected
least significant difference) test for post hoc signifi-
cance tests. Odds rahos (OR) and 9s% confidence in
tervals were calculaled for sef-reported questionnaire
answers in the three tobacco habit groups with the
never-users as a refercnce grouP. Univariate linear
regression was used to analyze the nature of relation,
ships bctwecn blood prcssurc mcasLremcnts, anthro-
pometric data, and tifestyle factors- Covariates thal
might influenc€ blood pressure were also entered in a
multivanate regression model to adjust for their influ-
ence on the ambulatory btood prcssure mcasure

RESULTS

Study Population Tabl€ 2 presents the basic charac
tL'ristics ofthe study population. Waisl hip ratros wcre
significanily higher in smokers, whereas no siBnificani
diffcrences were found ror aBe, body mass indcx, or
sleeping hours in the three groups. ln Table 3 the
results of the questionnaire and physical cxcrcisc data
are shown. Smokers consumed more alcohol and cof
fec and had \r8nrh(antly lowe, physrcal e.er.isp rd
pacity than both nonus(rs and smokeless tobacco us-
er. Approximalely one-ihird o{ the subiects exhibited
a family history of hy?ertension in each of the three
examined groups.

Blood Pr€ssure Recordings there was a stront cor
relation betw.,en clinical and ambulatory record,nSs
(r 069 for SBI'; r - 047 for DBP; P < .001). Thc
rcsultsof thc.linical measurcments and the 24 h mon
itorinB, alier adjusiments for differcnces in agr, body
mass index, w.rist'hip ratio, physjcal (,iness, and alco
hol .onsumprion are shorln in Tablo.i Casual bl.,od

D-F-{
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TABLE 2. BASIC CIIAMCTERISTICS OF THE STUDY POPULATION
Newr-Us.6 Sh"k.le$

zir'1tsri1 f ]: 9.9 44i!6.1 122 
= 

s.?

^- 
Waisr/hip Erio (dnl(nl ?'=z'1 ?55+2',iHtr$i;;*""' 'fl;ff- ;f":liy q{,ff <(D,
Number ot ciAarefle/davc.^ 

"r 
.'"i*r"*-,'.i]l"ra"" ! o r81u;ffr:3ffifiEliil 2::.";: ' iz:i" ,o!,,,
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TAALE 3. LIFE STYLE RELATED DATA ON THE STUDY POPULATION

Smokeless Tob.(co Use6

Alcohol inbkc nediM/hjeh.
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TABLE 4.8LOOD PIiESSURE VALI]ES A'I'CLINICAL E\AMINATION,\ND THROI]CII 24.h AMBULATORY
MONITORING IN DIFTERENT TOBACCO HABIT CROUPS

SBP Casualt
DBI' Casualt
Med SBP, 2{-h -
M. DEP,24 h

Mean DBP, daytine
Med SBB niShrrirc
MeM DBP. tu8l,ninc
SBP Vanability 24 h
DBP Variability 24 h
SRI' Variabiljiy daytime
DBP Variabilny daylim.
SBP Variability nighttime
DBP vanability njEhttime

<05

<.05

AII @116 aft Mre.flrl stdhrl,id dtuirtinns adi6t.d fot difldn@s in a8., My mss iaad, wist hip totio, phwiut naining l@1, and atcotat
onsrnption. V"rubiliq n ut.ul,ted 6 thc run 4 th, SO aJ.a.h indi,idtul BP td6ding. n, htnb.. i, a.h {ep Sw, systolit btutd pt6stt.;
DBP,.liasdn del qes"t.. Dtytiru, 061fr to 24:$; Nighuitu, @rn b 06 @: 6. n.t siSnilent
. anpalietu b..t@.en tobeo @ art @ @, rld ddi'stMts, 

'sin8 
sttddt t tzst. sisnifiu$. t@t P < .0s.

1 Musu,.a ot 3134 
^M, 

altd s rh ol stitu ftd.

124 : 12

78.1:7
l?i 17

126 1: 8
'n!9

10E18

t3 :2
11! 2

11.r2
1012
913
812

123 1 13
78J10

127 L9

131 110
81 110

kz -. to
1413
I13
11 12
1012
913
813

t19118
7E .!: 11

tzti 1 12

81 111
131 1 12
83111

1101',12
691 12
14 13
tl 12
1213
t0r2
lt 13
9:43

<05

<.05
<.05

<.05

tobacco user groups showed Sreater change from day
to niSht blood pressures compared wi(n nonuscrs.
Signjficant changs, however, were only recorded in
diastolic blood pressures in smokeless lobacco users
(P - .01).

Ileart Rate Recordings Heart rate was siSnifcantly
elcvated in both smokelcss Iobacco users and smokers
durmg day' and niShttime, .ompared with nonuScrs
(69 I 14 and 74 r 13 beats/min, respectiv.ly, com-
pared with 63 1 12bcats/min). Mean values, adjusted
for differen.es in age, body mass index, waisl-hip
ratio, physi.al fitness, and alcohol consumption arc
shown in Table 6. Compared to the clinical recordings

after 5 min of rest, tle mean heart rate during the 24-h
ambulatory monitoring was on average 10% higher in
nonusers and smokeless tobacco users and 20%hi8her
in smokcri- The madjuslcd hourly mean hea ratc
values of the three tobac.o habit Broups are illustrated
in FiSure 4.

Heart Rate Vanability The mean heart rate variabil-
ity was 11 I 3 beats/min (10 1 3 in the daytime and
6 1 3 bcab/min at niBht).lntergroup comparisons fol
the three tobacco habit groups exhibited a sli8htly
Erealer variabjlily in tobacco us€rs (Table 6)

Physical Fitn€ss, H€an Rate, ed Blood Prcssure
The correlalion betveen maximal oxy8en uptake (li
ters/minute), as determined by a maximal exercisc
tesr, and 24-h heari rate drmonstrat€d a highly signif,
jcant correlation in the whole study group, showint a
dcrreasinS heart rate with increasrng oxyBcn uptake
G = -0.51, P < .001). This finding was siSnificant in
all toba.co habit groups. Therc was a much weaker,
bul still si8niricant, conelation bctween diasiolic
bloGl pressurc but nol systoli. blood pressure and
maximal oxygen uptake (r = 0.21, P = .o1).

(onfounding f,.loB Although ther. wcre no sr6
nificanl diffcrences between the lhr{,€ toba(..o habit
8lflrps reSarding anthropomctic mcasuremcnts or
JB.. th.rc werc )rl1 d,flerenc(s brLwc(n t}rc Eruup- rn
physiral fiiness and oiher li{.stvlt, rclated laciors
Whcn :rd justme nts lverc nrad.' for all mean blood

FIGURE r. Anbulutary bL@tl pressurc neon adl!6 nDorltust-
.Ll) ott 24 h nt th? t\rc. toba.co lnbit ltauPs

!4#

2o1
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FIGUXE L Hert rat. tHR) ond
tystolic (sBP) aid aibblt tDaP)
blutl pt6surc tn subjats z4S qar
nld tnoruszn: n = U. sdo*!l6s
tobac.o u*: n = 23; stuok 6: n =
18) M.dn ,xlt.5 dunn| ,h petiods
4 Z+h a,nbulotory btbl pl4sua

t5

65

60

s5

a0

75

?a

65

frcssurc md hcarl rdtp vntucs for the po^*sjbt. rnnu-
cn(es o, ate, body mass mdcr, waist-hrp raho, phys
ical fitness, and alcohot inrdt.e, by mutliv.riare rc8res-
sron analysis, orJy physrcdt fitness and bodv mdss
inder had a sitnificant innuencc on hcarl r;te and
blood pressure measurem€nis. Adjusted valu,s werc
Fonordlly slithrly hiShcr rc8drdin8 blood p,cssure
moasurements and shShtiy towcr reSardrng hcad rdre
rn thc two loba.co u:,cr Broups, but thc dr(erences
rcmaincd es!€ntially un.han8ed compared wirh non-

Relationship Betw€cn Btood I',essur. M€asure,
rnents and Toba(o Consumprion A tinear reSres-
sn)n nnalysis showed a highly signif,canr .orret;don
b.iwc(,n blood.otininc \ alu(5 (rhc nr.rin mdabotirc oI

nicotine) and 24-h systolic and diasrolic btood pres-
s^ms of.smolcless lobacco us{,rs (SBp, r - O.aB: p .
00l, DBP. r - O.41, p -- .OO5), whcre.s smoleR

sh-owed no such correlahorE (SBp, r - _O.tZ, p _ 47)
DBP, r . -0.03; P - 84), as shown in Figurc 5 Thepanonshrp rcmdDe.t ess.nria y unchanS(d evcn
whcn (ontrolling lor dit [cren.es m a8e and body mass
indcr

Relationship.B€rween famity Hisrory of Hypcrlen-
sion and Ambutarory Btood pressure In rhe whotc
srudl pupulrl'on,32e" had reporrcd . famity hrstor)ol hvPlrr(nson, and mt.an ambutatori \ystotrc rnd
drasroli( blo('d prssures were siSni;canity hrSher(,'- .0^\) in lhcy.subt('cts: t?b//Ul mm Hg (omprn.d
s'rrh l?t'Z mm ltt h subiecr\ wrrho;t .r r:mrl,

+ 9r'oLdcs + S6d(s.

06{9 09-i2 12-15 ts-18 l&21

Blo
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TABLE 5. MEAN VAI.UES OF SYSTOLIC AND DIASTOLIC BLOOD PRESSURES IN SUB]ECTS >45 YEARS
OLD DURING }h PERIODS OT AMBULATORY BLOOD PRESSURE MONITORING, COMPARING

TOBACCO USERS WITH NONUSERS OF TOBACCO

ABPM AND TOBACCO UsE 1159

Sdok.l.ss Tobac(o Use6

(bS to O9:m

09:m b lzm

I2!O lo l5:0

l5JO to l8OO

l8O0 lo 2lO0

21fl to 24fl

mno lo 03l)0

03:m b 0600

't26 1 t4
80i12

128 L t4
8lr13

124 : 15

tt9 - t3
126 i 14

81 111
126 r 13

n!12
120 - 12

74!)2
107 1 1l
6.6!)1

t()7 1 ll
6!11

125 I t4
E3r14

l3t 1 15

w.15
134 I lE
u!17

12E - \4
85114

129 - 13

&31 t3
122 : \6
79!76

107 a 15

6E116
1061 12

69 ). 12

1 ,t6
83:13

l33:16
E7!14

t34 t l8
86:13

135 1 l9
87:t3

132 = 77
85 :! 12

125 a l8
78 1: 14

110 a l7
68114

106 r l5
o !14

SBP
DBP
S8P .
DBP
5BP
DBP
SBP
DBP /

SBP

DBP
SBP
DBP
s8P
DB?
SBP

DBP

59
.003

.03
<-ol

-6
<.ml

34
<.ml

_o2

<.001
,l

<.@l
_91

.09

,6

03

.73
<.001
<.@r
<.ml
<.001
<.@l
<.ml
<.06r
<.ml
<.001
<.ml
<.mt

.04

09
,3
.3

n, ht b.t in g@p; SBP, tystoli. ddn ,t6u.; DAP, dibtohc btun pt&ui Alt @lc tE tuns an l stord.rd dei.tions
ANOVA @npetins.t Md. tuith nd@6 6 4@ qtuuP-

' Fi*.ts PLSD t6t lot tiSnilcnu e < .05 @s ffisiddd si?ifuni.

history of h)?€acnsion. ln a linear regression analysi.s,

the relalionship of a faJnily history of hwertension
and ambulalory blood pressure values was strongest
in smokers (r = 0.37, P = -O51.

DISCUSSION

Comments on tre Reults Rel.ted to Tobac.o Use

The main findings of the present study were the sit-
nifi.ant increase iJl heart rale in both smokeless io
bacco uscrs rnd smokcB, rdrcahng a pcrsislent nic-
otine effecl, totethcr wilh lhc siSni6cant elevation oI
blood pressure in both smokers and smokeless to-
bacco users >45 years ofaBc, which miaht be taken as

a reason for lont lerm lobacco use as a contributint
fa.ror in the develoPment of sustained hyPertension.
Although lhc pcak cardiovascular rcsPonses to nico-
tine havc bcen shown lo d!'.Iine lo normal values
within 2 h afler a given dose desPite only small dif
ferencB in nicoiine lcvels, rccurrcnt do6.5 of nicotine
.lwdvs involvc momcnlarv stres! cffecr< on the (ar
a,",lsolar svstem.r t Ir sh;uld benolcd lhal Swcdt5h

smokeless lo-ba.co docs not conlain licorice, a sub-
stance which, somc Amcrican studies su88est, contrib
utes to blo<rd pressurc elevation z 2r

Thcre are two Paradoxes regarding vascular tone
and the pharmacolo8ic off.\:is ofnicotine: the constant
linding of lorver rcsrin8 bk)oC Prtssu.cs in \m.k.a
togelher wilh a negativc dose-rcsPonse relationshiP
with lowcr blood pr$sur.5 observcd as thc number of

ciSarettes smokcd increascdt2'z-"; and tbe lower prev-
alen(e of an8ma pe(tons in smokcrs comp.lrcd wilh
nonsmolers " Neither of these findrngs arc (ompah-
ble with thc promincnl incrcase in cardiovasolar
morbidity in smokcrs. As shown in the presenr study,
t]'e more isolaled exposure lo nicotine in smokcless
lobacco users s.rems to involve significant cffeds on
heaa rate and blood pressurc in healthy subje.rs.
Smok€rs alsoexhibited a similar innucn e durinS 24-h
monitorin& demonstrated also by othcr investi8a
tols.'|'6 Thcrc might, thercfore, tre a -orc compi"'
influence involving olh€r inhaled pharmacologically
vasoactivc subtances when smoking, cntailing a tran
sienl declme in blood pressure following cessaiion of
smoking analogous lo a t}?e of wilhdrawal phenom,
enon.'A possible autonomic imbalance with incrcasad
va8al rnfluence in r.'stin8 po6itions, or endorhelial
dysfunction influen.ed by nitric oxide, carbon mon-
oxide, or othcr combustion products in tobacco smoke
mi8ht be responsiblc for these cffccts. Blunted pos-
turJl rcsponses rn dulonomr( cardiac reguldhon rn
smoler. hav. L(rn dcmonstrdlcd.'" A tindinS in rhu
pres€nt study, supporting a mullipharmacoloSic influ-
ence of smokinS is the lack of corrclation bctween
blood cotinine lcvels and blood pressurc lasurc
ments in smoke6, drmonstrated also by orh.,rs,:r
rvhcrens smokelcss lobacco users exhibircd . stron8

Nrcotinc values, as shown in 'Iablc 2, worc rarhcr

8,'
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TABLE 6, HEART RATE V LUES AT

% change S8p day _ night

Non-users Snpkeless Smokers

+*'%
Non-users Srnokeless Srnokers
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simihr m smoke,ess toba(co users and smokcrs. fhcnr8hcr blood mrinme conlent m smokcless robdccous€I\ 
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ao
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Smokeless tobacco users

Smokers

FICURE 4. Howly nean ,,]u.5
oJ h.at tute dfiing 2+h anblrtory
bled y6srr. tucasurcments, in th.
thre toba.co labit 8toup. Snokelss
totuco usen stlouEd signif@nt dil.
len ^ 

(P < -0ot) dtnng oll day-
tiru ncnsurtuts, but not dt ni'ht,
.Mqred to nontscts. Snokos hrd
signifcantty 0 < .001) eb@kd
tuan tut. .Mpnrc.l to nonues both

FIGURE 5. Lrrear regrsion
arulysis E the r.lationshi? bctM
h.2n 2+h anb atory systolic
ISBP) and .liastoli. (DBP) blood

pt6surd anA UooA cotinine ulu$
h edokele!s toboc.o usds (n = 47)
and snoktrs (n = 29): P < .U are

r.gaibA os stotist icslly signrf@nt.

studying phamacolotic treatmenl Patlerns 
I6J'? Hoh'

cvcr;ambulatory monitorinS has limitatior6 as condi'
tions are less controlled than measurements taken at a

clinic. Changes in Physical activity dunng ihe Pcnod
of monitoring account for about a tlfrd of the overall

variance of blood Pressure.3 ln the Present study only
ordinary darly aclivities withoul hiSh Physi.al de-

mands werc Pcrforrncd and thcre was no diary're'
porrrd drffcrencc rn aftiv,ty Pdllems belwecn the

ihrcc robacco habil ErouPs. Still, this study was Per-
form.'d on physi.ally very well train€d middle-a8ed

men, and significanl dilferences in Physical Pcrfor
mance werE observed only comParin8 nonuscrs with
cigarctte smokers-I The findinSs of the Pres€nl study

inight therefore undcrcslimate th€ .ardiovascular ef-
fects of smokeless tobacco, because all subjects w€re
more physically fil than a random sample of the pop-

The standardized choice of00:00 lo 06:00 as sleep-
ing hours can, of colrse, give rise lo questions of
mis(lassification of awake and sl€€pint recordin8s.
As therc were no siBnificant differences in sleeping
hours betwe€n lhe thrce tobacco habit Sroups, and
as 90% of all subiects reported beint asleep durinS
lhe niShttime registration period, thcre is rcason lo
belicve thal any possiblc misclassificalions should
be equally distributed in the three tobacco hibii
trouPs.
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h = 1683.)
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CONCLUSION b.@ and hyDedtuim
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Smokeless Tobacco, Cardiovascular
Risk Factors, and Nicotine and
Cotinine Irvels in professional
Baseball Players

ne[/6- Oi lrq study panio.
Fnrs .,177 (J5., i $irc 6t! ST u\e
*is m.E .oirmo, moo! Whirs
r!:-t) ,tr nmong Bix.\s 12 1 dr
Hi?ek! 12lr.), ind u-*B reponeJ
healier ..nsonlptioft ol alcoiroi
ip < .ml) .nd had ltisher &6 *,
rum cCkine lelcls {p < :0x) riran
no.uscrs. SI us.rs did nor d,S*
irom nonrs.Is i. adj6t.d l6th or
sFft ik nl diasmlEtrLDd prcsuh
pul*,rnd rocrl or fID L,chol.src(i
l\@rng ST u$rs, artrlrcit .ts ui.!
snu0}ad higher mcao !€Mi 6!Drine
l.\cls than lh<x. sk used.ir.*i,j8
iobac{m (p < _ &)L. fher.r w3s no is
s_rariotr b.lween rrun @iininr
ld!!s and rd.,usla.l lel,els of jn), .i.
tliovaculrr nsl fi.ro. sr udied. UN.
.w€r, hiCh.. diasr.iic bldrl p.esnrs
wrc a:sociaLdludr lrgher mesr s
run !i!irri!. l.v.is if = .rli

ai,x las,:r,r. Snx,lielcss to
r,r.q, u* iras al nErrri.{les cff((t
o, cr.dravas.ular risk facr.is in
rrnsphFcdb;!l! nrn. (rr,"/Aar>
li. l ltulth. tWZ$::. t i 12 ) \

Davd .\cael, MD. MPI I, Neot Beiowtz MD
Deboruh C Crady. MD. MpH, ond waher w

Th. us o{ smket s r.*Eo (ST}_
oral souff or ch*iry robacc.Fiffi.aed
in populMry o rhc l9?0\ and t9J}l. Ar!
prcimaret l0nillion AftmN u*dsT
m thc pasr ycar: I million krc tcss rhan 2l
y6m of age., Anor€ )dog men, rhc u$
of moisr snuff has be6m pa icutarly
widc+r@d.: Smoicress robacqr u* rc-
sulB in or\idembh s)slcmic expcurc ro
ntorane.,r TIE reutrs of srudics of cisa
rcrr. smokcB haw tcd ro(trren rhal tric
orinc may i6cas rhc risk of arhctwtc.
rotic vascular disease., Nicorinc may
arrributc ro ahcrdr€,6,\ hy d0er,nB
lipid metdhr6m, rGAUlar'on. hem(dv
nbE slar6, or atl rhrte. Stuotc6 hM
highci levcls ot t@-dcns,ry lipoprore,n
(LDI ) and vcryl@jcns,ry tiF,porrin
lvl,Dl) choleserol and lower tcBls ot
higndc.siry lapopdcin ttrDL).hohsremt
than do rcNn()kcs. CBtuenc smoUn8
or rhc ddmi.isrrarbn ot ntor ih-. ,curcty in
crca$s hcan rarc and bldxj pessurc. ,l
rhou&hrn habnual cig.renc sdorca btDd
prcsur. rcnd! !o b€ lecr rha ln non
rmokcrs.e (lirtularrnS lcu,(pIcs. pnmar
ily nculrophils, are hi8h( in smokeFrhan
in ,onsDokcB, and leDke)^e counrs ,c
rum r@ard tunsmhng lecis ahcr \mot
,n8 ccseu@.'r) rr Neurophih day gcer
arc oxy8cn frcc ,adicats and orhcr
substaner thai pr(,rclc rhrohk6,\, and
rh.y may a.celrrare cndolhetral ccti
groMh, borh of which 6!td a,nr.ihur. r.
th. aecleatkrn of a$crmt€rors va{!lar
ilsea{.''r ],'r'hcrhcr nrotrn. .xposurc
from ST uy ha\similar e8ccN Dn Lprd mc
rabol\m. mutrophils, bkxxl prcs\urc. and
hLa.l rarL, trnd thuspred'\B){\ rr nthcc
sclc(n,. vakular d&a{, h^ nor h.cncs

L'irgin@ L. [,r,1"st4, phD.

D*d S'.Bet rnd D€ru.h G C-O" -. *nrft D.panmnr uf Ep&m,utq.}/ aal Btr^,a-

Io srudis peilonrd on . ,c*a.ch
w d,,ST e rc$lred in s)6lehic aberp
rm or !@r're and ard'irahtu creds
simild to rtM. .'t^.Md w h carrcrn:.mrn8.'. tn reponr oI sDaI numtK ^rindMduzls, ST us has b.e, asqiared
wirh hl?.ne6bn, pcrtjalB rclared ro ST.s
$lr onlcnt or lo niolireidared care.tnt
Mim rclc& iL'\ One rc.cn, srudv rc
poflcd an Asiarm bcrsen ST u* :nd
cl*ared lc!€h oI rolat erum choteeerol..

We r.c€nrty comptered a comprr.
nenswc \rudy ot th. heatth ctrcos oI Stur i, pofeskhal beba pta\sE - 

^pan ofthc srudy's purpq w.s t,rd(rer
m,nc wherhcr 5T u{ was a\srarcd w,rh
.haDges in cardDvr{utar flsk prchtc\
sFcrhcr ll). wc mc.sured bt(Dt pru\surc,
hcan rdre. xrat {rum ctnlc(crot Ht)t
cholcsrqol, and whitc bl6l ccll counts
we als quanrirar€d onbrire inrate lrom
ST by mcaslruB ptasma nrcdin€ and irs
mehbolik corinirc io ptasma.

Melhds

A Jrrdil(J drrus0n ot rh( \ruJt
mclhod\ .nii h,Ehh8hr\ ot 6ndhx\ fn,;

u".- ".,t'r. txp."*. "r'.a-,*. tri.r&turru trs h r h. D.Dinkni or M.rl,o*
Jnd v'Bind I tmlcr rnd Wctr.r W. tIJUcr* *(h rh. D€p6nm.nr ot Epr,6ra,^'i\ rtLr ,h. unD.r\ie ur a:Lh,
nL.san rrrn.'{.

R.qkr\ ln' ,.tnnr\ rhoulJ tE rn, ,,r
DddSic3.l. MD,pra.nrk nScf, lki(l,o,^zrN.t Msreom.r). S," 1,,,.*. ii

Tlr's prpf,, *.\ \uhh red r., rhe rdm"r
{pnl r0. lc.rr..n'l,cc.f redr hre6kr;\s.o

Edno'J! \or.: 5<. ,rtared c(mm.nhrv
by G)ntunt! on pa8. t5t

/\o.n.!o ll)u,r, .r Puhr,. HrJ,h ir7
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ihe 6Et yea, oi lhe pmjecl hav. b..n Pre_

senred els€wbcre.r6 we repofl here de_

taiLd 6.di.gs fmm rhe 6r$ 2 ye{s of l))e

study on Grdio\r'alorld risk faclors dd
nd)tinc md otiniE Ifth in $c Panic_

Duins F.bruary $d Mmh of 1988

tud 1989, we sludi.d 1061 membe6 of the

wen major le.suc Prof<iona! bebal
t4nE ard then associat.d mi6 lcag!€

re3G ihat onducl sPri.8 iBinins iD the

gr@tcr Plrccnix 4d Tu6o,! Atiz. ar@.

An daycB a.d coac'b<s o. tlte t.!m wre
invit.d lo pdticiPale in tE sludy.

After givjns i.,fomed @os.Dt' all

panicip&ls @drtel.d . qu.sdomrir
$ar psided domgnPhk &ta dd dtrot

marir aboul cisaErre slokina od @fl.'
,nd ,l6hol consumPlioo. Thcre were

ofllv 4l cunenl cigarche sDokcE and tlEv

w.; excludcd Eom barrs. Detal.d in

fo.nEtion coDceming panerrls or ST E,
ircludila rype ard bred ll..d hct oircn,

l^,as cdlcdcd Anaryses or t}?. {snutr or

chsins rcbacco) ud btud wd' bas'd

on drc typ. and brand usDllv us€d Tlc
am@nt of ST used w6 b&sed on $c od_
bcr of @rs ofsdutr or PolctE of chqu'g
rcbac.o EPon dly urd P<r *Ek B'
c2us. many p.ni:pants who uu't}v used

one tyPc ofsTo..asion lty us.d dE o$t I
tff- Ue combir.d nmber ot h()6 tha!

raac@ of .idlcr rYP. *zs held h $e
trrort-h D.r d.y wE also @lorlar'd' Rc_

cency ;r us. w41 dcrennhcd as hGrs

siic! ST was last Nd.
The paniciPan6 wcrc classffied on

rh. bris oI $.i' *f_rcPorled ST uY a
!rcrEe6 (rhG. who had ncttr Lscd sT or

who had us€d ST in lhe Past but nwer

dloE frc4ucnrlY rhan oDc' a mnu) ud
Ers lt}l6e who had used ST wtlin d'e

orsr week)- Form.r u:.6 ltlG who had

:'-n sT morc do o@ a monlh in $e

pasr bur had not usc! ST wi in the pre'

vious monln) and itneqrcnl clnenr Ers
(trc6. who had u!.d ST vnhin Or P6r
moolh b! t rcr wthr thc Past wce k) $ cre

excluded florn atBlvs.s For anv plavcr

for whom we had dala fiom bo$ 1988 and

1989- we uscd ont tiE datn iom lhe Ye-
for;hich tE dala were m.6t @mPletc If
daia ftorn both Ye,s wcre equalt dn-
nter..l9E9d26wft u*d Id rhar pl2ver'

bau ftMe toralola7i sTus6 md t84

DonuseE aE inclu&d in this repon'

Btxd Presswt and Prbe

Afi.r rhc P{toPors comPlcted thc

.u€srioMaire , rhcu h@n rare md bl@d

;,"*"'. *"* medurer Mc sderal

mnuts aDan, D . siutS FxilPn' SF
rolc bLrod Prsue wb req)ded ar thc

'1)5 AtrtEn J'!mal oi I'ubLE ti'aLrh

lael when ph!s. I Korotkoff soundswere

fist head ald dialolic blooil PressLtrc

w6 r.cotd.n al ihe b.giming of pha!' 5

with lhe disapp.aran@ of eunds- To

avoid .he effeds ot Ph,sical activity' we

inctu&d in N anal6n or blood P.6sue
Md puls. Et6 onty m.asEtrnls &om

individDh who had nor cone to th! q_

mimtion ditdly fmm thc Playin8 fi.ld'

Bi.,cheni.al Meawenent\
BLod 9s dmwrlto meisure ioul

slm cldcsercl; HDI- chol6tcrol: nic_

otinc, cotbirc, and @ffeirc kl€l$ and

whit blood c.I qlrt BiGlEmic, val
darion of sU-rcPoncd,ST us rncluded

lllaslllmed of cotinira (dr Primary me-

hbolite of Dicotirc) and thiry arc (a

mdker of roba.co smke c4osN) bY

eas chtrnatoeraPhy.r' llry srum 6ti'
nift ld€l (< 12 .8,tDL) logeiher with mr-
mal serum lhiocyanatc lcvcls (<85

rtrnovl-) w.s corsidet d biochdi2l w-
idence of nooe o( tobac.o.r This slan

dar4.pp[cd in 4 i tut uabsis o(Pd-
Dcilqts Aqn whom blood wa obtai,cd
D i98s aDd who report.d dBl rhcv nolns
us.d ST ts sllEk.d cigdcncs' indicalcd

lha. 95% (3t of 376 ror *16r blood sam-

ples werc obtaiftn i! l9B8) *erc o)d'dry
classificd biochemi@ltY
Giwn $c hid accuncy of use status

bas.d on sf-rcpott and lhc faci ihai bl@d

shd6 *E nor ot'rain.d froo aI plav_

e6 DEs€nted heE, the resd6 sho\n in
T.bL I . 2. ad a a,t bred on $lf-rcPon

S.run catrcinc was h(lsured sinutlare
Nlv wit] njotift ard ouift: 7<iM
rhcophylline, 5_merhylricolin.' and

rmethyl5'(2-PFidyl)-Pvrrolidine' r€-

sp.4tNely, wcrc u5d as ittemal sun

Statitti.al AialYsb

Estimat d odds radc wcrc calo
Iared d adju$.d for covarialA t/y mals
o( multipl. logisEc dats.'' Ax lo$tjc

aNs wer d,oo. wi$ the CATMOD
pr@due on PC_SAS |SAS lnslirure

Cary, NC) wrth conndcncc inrervals
bard otr stardarJ emrs ot rtt l'oS odds

cdo6. Sisnif.ance le!€ls for dlabsr or

covanarc *.re det€mined silh PC_

SAs's CLM Pr(Edure. The mcs re'
mflld de 16r sq@6 trll:6 ihar Ls'

6mal6 of th. oea6 tor €ach us 8Io{P
adrErhg for diffcre6 bcM€'n 8reF6
in rJE @dal6. For @lcgonel o'wi'
ar6 wc cMlcd rhe apPrc?ri.re indrcator

vdiabl6 so thar thc 16t squares tEd
e dishluied r@nd lh' (Mrall tl1iI
@rnsponding lo rhc usuzl medrcd of ad-

jlstDg for @nJoundinS

ttl

,Reglrs

Denognphic Chamcterittics

Th€ distrft'udm of Mcnt ST u-sels

6d nonu..6 by slf_Eponed age, ne,
.dEiird.l ldcl, and alohol oNuP
tion is preoted in Table l. MGt Partic'
iparls (7%) iD both Srurps ),erc tEr*ecn
20 ud , ye2s of agc aid werc whilc
(677,). Panicipanrs wcrc rclatively w.!
edu@tcd-g4% bad graduared fron hid
scbol ad ?4% had cdnplet€d at lcas!

TwEntyjoiu p.rDl rePorted @ at_

cohol coBunpri@ ard ?% reported e
ryemge of moft thd tslo dr'rDks pcr day.

SrDk.less toba@ us.rariod bY age; N'
renr'wek use was r.Pon d tY 26% of
panicip@lts yom8er thu mY.s, Yk of
tltr as.d 20 lo 29 Years' and 38% of
thos. a8.d 30 yem dd older, Whncs
Ere nd. lilEly lo rcpon ST us€ dui.g
$e past weck (55%) dnD Blacks (2970) or
Hisp6nis er%)- Orr.Dt-',e.k ST us.ls
wrc he.vi6 corBuDers of alcohot thd
were ImuseN (P < -ml), od had hither
m@ serm caffeire levels (5r2 ng/ml vd-
s 331 Dgiml, data .lot sl6h; P < ,Sr)
whcn adiGr.d for ase ud race.

Of tlE ST usds, 75% us.d PrituilY
oral sDutr, $e othc6 chding toba@.
Anong orient us.rs of snu.tr, 70% used

Copcnhagcn, 2l% sYoat, alld 6%

Hawt(cn. Ol dl€ chcwrq 48Vo t:€d lsi'
G err dd 42% u$d Rcdmd (dala not

C ardiowsalla' Ri\ k F ac@s

TheR *erc no signincanl diflercnes
bctwen ST usrs md nmeF iD s)aloiic
md drstolic blood pressure, Pulse, and

tolal or HDL cholcstcrol IrycLs *h.n
adjstcd ror agc, Ece, aLohol us, and

*ru,n @Seift (lable 2). ST uers had

k*cr md whirc bl@d cell counis than

rcnues (P < .ol). TlEre wcrc ale m
signifiort diflercnc€s ailng ST uses in
sysrotic ard diastolic bl@d Pr.ssure,
p{l$ rate, whitc blo.d eU count, dd lo_

tal or HDL chol€s1etd lcvcls wtEn c!2.1_

uat.d by difrcrent mGNs of re YcrJs
ol us., hous of usc P.r day, and h(Js
sine l6t us (data rcr slrMr).

Cotini,a Niconns ond Cafeiie
lzveb

S€tu orinine m6urefiEnts w.rc
obiii.cd in m of th€ c!rcnl us6 Table
3 preseors o)tinirc leEls i. ,clarion to
tlTc d pan.rns of ST use. PaniciPanrs
who usEd snufi had hi8h6 adisted m€r.
*lu @tinirc Ua Panicipan6whd lsd

r
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clEwtlE robecco (P < .0t). oitv r% ..rtr. panijPar6 who uscd clE*!ru ldD@. 6'p6,Ed wnh 21* oa uE ;torleo sru[, had s.flrn o(,iDc tcEk .f>i50 n€lhl- (dars no( slo"n). hnri.pzrts who repo.r.d Biis ST nu. rtlR
F .tay, as wcl as rhs. wto ,!Dod.d
mrc rc.eDr !lsc, aBo h.d hialr,.i6r.n
mca, s.ruD cdjnirE tcvEts (p < .ml).smnar sr.tisticaly sierinc.nr Brri.Er ro@'d IG.diurcd l,E n sdrrD m-o.c lcwk (dar, id sfEwD). ?anicitu
who had us.d ST for EDrc y..E hdn€rE .qusr.d mc& sru,l etr.m bw.
cb tna dDs. who h:d us.d ST tor .$ond Frin (P = .8, dal. ryr slen).
Craii,E and Nbori,p l_a,et ahdLarnaret€ulor Rirk FacToB

Th.E $6 @ diE Enc. io adEr.d
systorrc .!d diasrotic btood Drask
Frk Er., whic bt@d c.U otrrr..t!d lct , or HDL crdGt.rot tcv.Lr b.i*!dr
InnEpanls wtro L$d snutr .xd6iElvardltE who u!.d.rE*irB rda.co cxlqus,vr5, (r.bt. 4). ]vc d!ni,t.d dE ^-se.tn) bcrvrGD rl'. .b@E rE:ruB
rnd s.nrn cDtinin alld s.ru, ,rEoonkrE, drulrir8 for .gc, Eo., dcord re
.nd s.ruE cartrcE (dnrr mt shownt.
r mrt was no asso.nrih bctw..D s.lu
cotDrt ll.Ets ad ary ofrlEs. ,rE slB
Inr.nsirEly, w rrjlcd locqfrlndm.
vbt6 lbdir8 of , w.r irrrE*. L!s@.rio.
bcr{@r sg|m corini,E tvch arid enm
HDL chot.sr.,ot t*.k.L nowcv;
nl8icr rEan sn@ tucooDc hwts w
.ssociaEd wtin highcr dirstoli blood
Fse kELs (p = .@), ard drrc kas,
ncDd ro*zrd highcr FrLs. Er.s tp = .09r
roril chol.srcrot t.Ets (p = t0t. a!;whn. bbod eI counls (p = .t5l wirh
hiShd lEn erun nidE ler(

Dfussim
Tlb group o{ pro{cssixrd b.*bar

plzy!6 is dE l.rt .r popoLria! ofST 6-
c'l io whirr ninrioc ,rd assci.rcd *-
dirv6oJa. rist f..rqs hr\t bcar .fu_
imd. TrE hr8c sandc sz srd rlE hiltrprarlc"c. of ST u* providcd rm;t
po,fl ro dctcs chuvlly minor .trda .r
Sr !6. m uE erdi@as.ld!.ri* tacroG
studid. Desrirc hisr w. did Dor fuld dn-
t ntxx in systotr rx, disrotE bt6d
F.srt, ro€l a.d HDL crbt.slcrct- ud
v,hir. blood c.U @Gr b.r*an ST eE
drd loLs.6. Tl'e* frndugs e suiul,
ro thc. tn:t w rqryt.d aftcr E 6^,
)&r of dE study'5 rnd @rr sr wlh rh.
,6u1ls of crp..iftnral studi6 o{ ST us.ts
ir whi.h SI e ltmu8:r@r tlE day pra
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du.d rhc sft cardiryrhte cfets sotaEn. smotr,,a.D AddjrbrE[v. w an-
.lyz.d rhc .t cr of sT e m ;nh Dr-
olDc ard coddnc lcwts ard rhcr a.se.lloi wnh qrdio\/asJr, risk facloK

Codnift is rh. m.i, mrabolire o,notE aid has a much looScr haU-tifc
uEn nr@tinc ': Fq th6. EaecorinE
6 wijcly ued 6 a bith.hbt mdls of
.wrage dary rnralc of n@rm. D.remi
natiN of sruh @rDhc. h*.kr ,( .
Elarrwly rrnsrrNr way !o d.r.d esdtu
wh.n roba@ es t.n u*d. TI. fta;*I@ @(i.in. tdct was l:t4 ne/ml' for

$uf us6 ard 82 nylhl rn cli.*.r Tr,.av.rr8! colinim t*.ts tor strutr uts:wrc ahul., ro rt G. pwinslv rcm.;
rD . grep or co[.8c aO elB- btr; *_dnud.nbt tdlcr rh.n ,l,G. ftsh;u, . lerrcD wdd srudy of sT ue rnacrten s.DorD€.r.B n .s. colnrnE t !w

FL'rffii,lHrH*.rjJlE . 6tDR Iftl ot I@ nir'rh-L 6,.rcsponcs ro a nout ,nratc oi ab.,_ r )
mg, " k csrrD'.! U.l d&l), Dral. ot nE-oun. wd t7.o m8 tq snuf eB a.rt c ohB rur chsinS tobao u*B Tl. ;
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TAsl.E }-Adiusled lrenn l-!vtl5 ol Sei'r8 Gounine i, gnlorelc$ roLt@ us6 t'y
TyB€ ol Smkd.ss Yobacco Use, YeaG o! lJs€, Holrs or Usc PB oay rn'
H&rs S nd l ist u4ltu's5,rli U@

i{i.g (7.4;
a2r {1511

ei.r 0B.D -

cotinirE lcvels i, ou subj6l5 wcre @'
si$€nl wih rclatiwty liShl a of sT' 6
r!fl€ctcd by d acr.8c of l.l hotE ot

$uf us. p.r &Y dtd 0-7 hous of chwin8

rot@ us. P.. day. as.4..1.d, ela
otinift lMl5 rco&d 1o b. hrShcr stlt
Er.at.I duaDon ol ST us. and ge'r'r
nMb.r ot ts6 oI ST N P.r daY. "d
wa! kPcr with g€arcr trunbcr of hous

sinc. Ihe ldl dG. of ST. Ov.Bll' lhc s'
ruh @dni.. dala indor. rhar ba*bal
play.6 .re r.l v.ly h8hr usB of ST

.mps.d w'lh orhcr PoPUI''ms our
rLlj altu udsle lhat ST e rn babaX

4, Ah<nom loumal ol lltii' ll'lxh

playcrs is *.sooali abdrl 50% of lh€ be_
bal ptaF6 i, ou study who rcPod.d tu_
r.nr-wc4t sT B i.di6lcd ular dEy w
ST primdily duiD8 $e belal s.en
.,'d ttt c n duing ttE of $aton- TrE

pan.m of ST us. a.d l@ let€ts of nicc
riN iDraL su€adts that b.s.bal daycn
my b. 16 deF dcnt ofl ointirc $an
de otlE roba@ us€6.

Ou fiDding $ar corinin. l*tls were

ll*ct with che$idg tobac@ e tba with
snug B wd surprisin8 in Islt of $c oE
*Mtion thar ruotinc inLl. tor a sin8lc

chs 6 subslanriall-w Sr.atcr lhm lhat

tm a sirylc us ol snutr, td daily nic-
oriE l*ls wilh ad [b u5. of toth in an

.ecrimeol3l studY havc bceD ford to b.
sihilar.+,t Oltr r6dts suBes lhal dw-
.E us. sT i, a m.nn r thaa do6 !!or d-
tr.d 6 mu.h ridirc An! ST 6 sDuf
rs. Th. EllrioBhip bctwEr ln s of
@ rq d,y ed srum @dni8 wri Dt
highly dr.Iat.d, sugS6ting lhat nicorinc
inr.kc rMy be mre .S.int with shon r
Frirds of dany Ls. thar wilh klo8cr p.-
inr or 

'sc. 
Tbis tyF of dc. fli+ons.

could be obs.rwd if ST is h.ld iD t|c
!]u$ fd lcog Frbds of tim., siic. OE
dcr r.{id ab6dptbn or nicotiE 0Brgh
ST @s + th€ fiBt 15 to 20 min!rcs..

Wc f(Md an rrsociadon bclwn
higlE s.tunni:oti,t lcvcts aDd ircrcar.d
di6rdi blood prcssur. md bcnds bc-
r\!tc. ht!€r plasnE nicdirE k\€ls .rtd
ircEas.d lEn ntc &d whitc bbod eU
count. scrurn nicdnlc rcf.cts tlE r...ncy
of robacco e, dd chaDA6 in blood ptB
surc, pulse ratc, ard *hirc blmd c.ll
coud midr rd.cr. diEd ph.rroa@lotjc
,Espo.'sc., ou di.stolb blood pr6s'rc
frdirg is coasiscnt wir.b 6ndi"gs Ao.n
oilEr $rdis shwiDt t'.t STB dlcly
in('las6 blood pr.sslE-,rr

TIE srDotdd ic6...o E6 in this
study dralr t!ffi al@tbl $a di, tmu,
.6- Thk 6Ddi.g is sintnd to itxE ofoth.r
$di.s ofST usc, in tot}r adolcsocaB ard
!&n5.2 wc also folDd lhar f,assu cal-
tciE lcvcls wr. htlEr in ST rE uE
nooers, pedteF r.acdios a tcrd.rEy
twdd nore pryctxEriw drug r in ST
usc6. Oi-bcr studiB haE forrnd ttat ci8-
arlnc satoke's dtink ttxr €trcirc€n-
LinilB bcGr.a6 thD do norsnokm.a
Thus, tutrrc studis of tE erdirrsoJ.ar
cffccrs of ST slrorJd control for thc por.D-
tidly 6f@nding .ffcds of @.fl.irc ard

Alddgh ou firdiDgs dli not stx*
Dj<, .d\rcEc cfr.ds or sT us 6 @-
dirlsil- risk f.dors, D€ cantor cr-
clud. th. pcbility LlBt daib/ ST e for
trr3ry yr6 lnay h.E .n a&!rs. c6cd on
tttc cardin .sorl, systcD. PrcvioEs rc-
pois haw dcgr.b d lo.lg-rcm h{6tu1
cffcds o{ ST use, includina a stlong .sso-
ciattud vith oral atEr.t 1 Ow partb-
pdls ditrcr.d Asn tll@ ir othcr studi6
of ST us i. lhat .hcir ST @ ws tcrcr-
auy sasal and of shon drmtir (ts
thd 10 F6). Ou, Pankipanis EE arso
pofNional atN.t6 who *rcis.d .c8u-
taiv and who Erc 8ci€raty phrsictly
fir, fadors thar m$ht minimiz the ham-
ful cfi.ds of ST s rtE @dirasld sls.
r.m, Simitar lda. srudi6 shoord b. dft
in oldcr p(pubtuG of ,lxx s.&n.ary in
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Risk of hypertension amongst Swedish male snuff users:

a prospective study

. M.-P. tlergelsr, M. tambe'l, G. Pershagent3 & lv. Ye'?

tian th. 'tnltitute of En'itunneatal Medicin?. rarotil\kn t L tutet. : trepn,nncnt of Mtdnot Epideniolqy and Riostata it\.
Ko/nhh$a lastitutet: and iDepartnent of,Octupationut o.l Lnrinnn.ntot lt.ohh. Stur.thotn ru,ty Ctun i: Stockholn.
\w.nPn

iS

lhsirrct Hcrgcns M-B l,ambe M, Penbag€n G, Ye W
(Karolinska Institulet and Stockholm County CourEil:
Srockholrn, Sweden). Risk of byperlosion amonss
Swedish mde s.u[ us€rs: a proslective study.

J lntem Med 2OOa:2U: l&l-194.

Eackgrlun( TIE scientific evidcnc€ on wh€thcr
long-rerm us€ of snuff rs associarEd with high blmd
prcssu!€ is limilc4 irrconsistcn! and bas€d oDly on

cross-scclional .lata.

objectivr. wc aimed ar studying rhe risk of hlp€d€n-
sion in rclation ro lon8rerm us€ of snuff bas€d on

longiludinal dat!.

0!.ign. Rep€arcd hcahh chcck-ups w€re otrcr€d to all
cmployccs in lhc Swedish construction industry
bclween l97E aDd 1991. Bl@d prcssu.e was mca-

surcd .r lhe heal$ chak up ad infomalion on

robacco usc and ofter risk factors was collecred

rhrough qucstionnaires.

Setting. ln roral, 120910 nevel smoting mcn w h
infomation on blood pressurc ed snuff use ai basc-

Im wcrc rDcluded. Thc asloci.rion of hi8h bl(El

pr€ssure and snuff use baeline was esrimat.d by
Iogislic rcsEssion liunhea 42 055 men w.rc idcnri-
ficd as normotcnsivc ar baeliE and had at lcast oR
subs.qucnr h€al$ check-up. Through rcp@red bl('od
prcssurc measuremcnts od lirlage lo the Swedish
National lnpaii.Tr Rcgist€r, infornaion on h)?cn€n
sion rr'rs obtained. Relalive risk estimales wcre
dcnvcd fiom Coi propoaronal hazrrds rcgrss'on
model.

ne3ults. Almosr 30p, of all men had used snutr Th€
adjustcd odds r.tio of high blood pressur€ amongsr
snuff use6 at baseline was 1.23 (95% Cl l.l5-1.33)
compar€d ro never snuft users. Tle relariv€ risk of
high blood prcssure during follow-up wa 1.39 (95%
Cl l.0E-1.79) amongst sDuf uscls and 1.36 (95Yo Cl
1.01 1.12) fot hypenension as recordcd in rhc Inpa,
denr Regisler.

Corclusion. Usc of Swcdish moisr snulT appcars lo be
asso.ialed wilh a modeBrely mcreased risk of hypcr-

irylvords: cohon, hypcncnsion, lnutT.

Baclground

Moist snuff (snus) is a t)"€ of smokelN tobacco

widcly uscd by mcn in Sweden; approximately 20%

ol adulr mcn arc daily snufl users (ll. Th€ advcrsc

rardrovascular hcallh clIsts fiom ciaarcnc smokc arc

scll known; howev.r, lhc cvidence on snufl use and

cardrovascular oulcomc- rs lunied. Resuks liom e,N

srudics show an clevated risk of cardiovaslular mor,
lalily and morbidity amo.gsr sruf use6 and orher
smokclcss tobacco producrs, bur $e evidencc appears
inconsist€ J2 81.

Thc acurc ctltcr\. prcbabl, mlnly du€ to nrcor,nc
exposurc. tioD smoteless lobacco usc on blood pres-
surc and puise mrc, have been documcnted borh in

I)o(,
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animat and hurnaD crDcrirtrr. Scverat srudics
Eponed incrcases in c{.dift outpur as we a, vascu.
rar constncrron [9 t4l. On Swcdsh study obscrvcd

_ rnat"puls€ rlt. and btood prcssuft were aprrcx,maGty
!10./o hiehe, armnssr rhos. pho used srut, *lthin
2 h bcforc rEa$rlmots cohparcd ro Oos€ who
w.rc not crpos.d lt5l. Amrhcr study found that snu,I, usrs had hi8na F,ts. r.lc and btood pnslurc ar rcsr
compaEd lo rhose who w.E not erposcd, but no d,t-
rercnccs wcre observed durins cxcrcue It6l.

HypcnE-Dsior is a maior risk fador for lh. devetop,
menr of card'ov6cut.r dis.a!.: h(Dcver, cvdcrrc on
lhe possibl. tong-l.rm effccr! of snufr use on btood
pr.ssur! is timited_ A tarB. Swcdish crcss-s€ctional
study rcpond a hishq pBat.nc. ofhish blood prcs
sure arnong$ souF us€E compaEd ro subjcfls who
never uscd robacco Jt?l, aDd iD a casc {onrot srudy
an incrE&scd rist of hyrEa.nsM arnongsr snufl us€rs
was obscwcd in thc @nrrot gmup [6]. A ,hird Swcd.

'sh 
srudy showed a highet mcan sy(otic btood ples.

sure doring a 2+h p6iod amoDssr snutr uscB
@mparcd ro nonrobacco uscrs lt8l On lhe orhcr
hand, scveBt cross-sectronat srudrB from both
Sweden and *E Un ed SErcs did nor fi,d an assolra
tion betw.cn loDg-term usa of snuff and lllc nsk of
hypcncnsion Jt2, t5, t9-221. Tlcrc ar€ oo ton8itudi_
nll studics on snuff usc and nst of h}?€nension.

In 6is pmsp..tiv. study, our aim ltas to asscss ftc
risl of high btood pressure and hyp€nension amonssr
rule long-rcrm useu of snuff, panrcujarty bascd on
IonAitudinal clala

lraterial ,nd nrthods

Sefting

Between t969 and t993, fic Spcdish Consrrucrron
Ldusrry's Or8aDizarion offcred frcr hcahh che(k,up
ro borh btuc{o ar and wh,rc conar cmrtoyec\ ftcs
hqlth chccl.ups wcr6 volunrary and wrrh no t,mrls as
lo how many timcs an individual coutd anend. t.hc
mcan numbcr I vis s q4\ I bul \omc cnprolc.s
had Lp to Ll \i$tl. Appru\,mrr(t) 2j". ut,h; wor\.
eF drd nor d cnd ar any Lmc lh.rc rs no,nfomar,on

on whcitlcr lh. nonarcndants did Dot g.r D rnvibtion
or *hcthcr rhcy wcE unwiltrrg to panicipalc. At erchllsrr rcsrurg btood pressurc w&s measurd in a suprnc
po,'tion,. in addnion !o h*r nle, hcigir and erighr.
th< wo*crs atso compteted a qucnrorDaire rcaardDS

medic.l hislory, wo*ins €nvimnmc aDd dcraited
history of smokin8 a.d snur rs.

I

fhe cfiott

AppronmaGty 190 0O0 indivduts werc reersle.cd rn
rne cohon bctw(fn t97t and t991. No infonnation
was ava ablc on tobacco u* bdwc.n lhe years t9,r,
and l9r. thcrcfore we chosc to usc .rpo"r.. lnfo,-
mat'on (sruff us!) from fie firsr visrls aner UaDuary
1974.. To 

"void coDfouDding from smoking we

l_'.Yl ",,"**i: who had ever smoke4 us,ng
rnroEnat'on fiom aI rlsirs ava,tabtc from t97t rol99l..tlle Swcdish p.lsonlt rcgisnErion number, atr

::Il.J"lll :"1:l]" idcnrifcr. cnabrcd folowup
T.:jr, **" tink se ro s.vcrat narrcnar re8rsre6,
r.c lhe tnpali€nr Rcgrser, the Causes of Deth Rcgis-

:r 'l'e lic.m',on Rc8rsrd and rhe Torat poputarron
KeSrsrer. subjccts werc tunher erctud.d because o,orher ncoDsrst.nci6 or m6srn8 rnforma[on on .rca

-ol 
dom'crrc: yci!h,_ heish, or snutr use rn aI.appro&marety t.4% of dl€ men wcre tosr lo ,b ow_!p becausc- of inconsisrehr peMnal regNlnrbn numDea. the final poputaton consatetl of t20 cJO mcn

.::;l:,*1" cncna and rhe numtEr of subrccrs
hcruoed rn rhe diffoent analysc sre outtrncd rn dcrarl,n l_ig. t.

0utcone

:-ales 
ot hyecn nsion 

"crc idcnr,ficd in rhe rnpar,enr
xegr,tei snadi$har8e dE&ros rn whlch hypenen.\ron *a. coded a, rh< unJertyrns
(o-momro. condnion tll dchn ron included matr8-na:'.ay bc-nln hypenens,on w,rh .n w,rhour herndo ridney faiturc (tCD-7 440 _aa?. tCD-8 a00.<0{,t( p-e 4Ol-405 

_and 
tCD-tO I0 It5) A syrrorrc

{r. 100 mm S ar rhe hratrh vrsrr was ctas\rhed !rn'irr.. ont) sbrccrs w h rct1cir(d
nrood pft\sure werc,ncluded whcn cdt(utarrng th<

l6E (i_ 2008 Sl.ciwetf pubtishir,E Lrc loutnzl ot tnternat fiedrcine 2641t|l.,tg4
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FiB. ! Flowch.n ofrhe
ConsrMtion Wortd C'olon

mcan sy$olic aDd diastolic blood pr.ssure over lime

For those wilh two mo6uremcnls al one hcallh visit

rhc mean was used. A hcallhy' cohon was crealed

for $e follow-up analyses including onlv rhose with

systoljc blood prEssure <140mnllg and di'{olic
blood prcssur€ <90 mrnHg al the firsl visn along wilh

rhose nevcr rcaislercd with h)T,cncnsron in lhe ln
parrenr Regisrer prior lo brscline (see Fi8. l)

lnlomation on snull dipping atu other tisk faclus

From 1978 inform.Iion on rhc amounr of snull usc

G qcct r,. rlunt'on of snulT.irpPrns. antl rrmc \incc

ccssarion ol snun drPpints (y@E) wa obuincd'

R€grlar snuff us€ was dcfined as consumption of at

leasr I g day ' for at leasr I ycar Former snuff users

wcrc rhos€ subiccrs who had sloppcd usins snufl'
morc rhan I year before enrolmetrt. The m€an con-

sumption reponed amongsl curent snutr users was

22.5 gday-l- We only uscd snuff information from

the lirsr visit registercd as thc repeai visils laried in

number and liming bccause of s€lf-sclcction. For this

reason and thc facl thal dumlion was age depcndenl

we did 
"ot 

usc this infoEnation m lhc analyscs. Cur
rcnl us€Is wcrc divided rnto four groups accordinS to
thc amount of darly snulT inlake (g wcel r)
<12 i g day i. 12.5 2.19 g day r, 25-49.9 g day

a.d 50 or morc e day-'.
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-Body 
mass bder IBMI, wci8hr (kg)4,e,ghr (ml, qas

carcutaicd using hformation fiom rtE hcal6 chc(I-
up, AFa.of domicrh ar ba!.tiD. was Brsbtrshed by -Irnr.age t6 $c Tolat popularon R.3islel ,nd UE Rct-
'srcr ot Dom€sr,. M,gEnon. W. ErouFd lh. rcsi
ocDce arBs of panicipE is rnto nonhcm, nxddte aDd

:::l.T )Yd* No Informadoo on arcohor. dic' o, ,pnysrcal adivity was avaitrbk

Slalistical anallsis

Ar.ba*t,n. rhe rctatronshrp belwem snuff use andn,gD Dtood pr€ssurE was measurEd a odds Btros

:1"n'f:r" res,ession modets *1rh adJusEncnr
Ior age, tiMI and rcEion of rcs,dcDce. The .ohon

::lnb-:rs :otrE 
b-u,-ed e€rson.ye,: r,om o,€ cnry daleur,t thc darc of fir$ dEgnosrs (hyf,cnensbn u ficrnpaftrl Rlgisrer or h,gh btood pBsure rt subsc.qucnl h€3lfi usit), dearh, cmrS.arion out of Swcdcn

:l^lT 
*o'.,*1 .'* (reql ror anarvscs or h,sh

dooo. pr€ssurc), whiche.r occued 6rs1. lf ar ndFvrduar wa INrnS in a coufiy wrrh rncomptcrc coveF
age.ot tne lnparient Re8sr.r, rhe enrry dare w6 re,crto,,l}c dale of mmptdc cove.agc to cnsue completcroxow-up ,o hyp€nension Thc essocralon bctwecn
snurt us atrd risk of h}?eflcnsron was estrmalo, byrcraovc risks dentcd from Cor proparonat hazrd\
modcts w h rd/usEnrnt for anarned agc (as mc

scalc) l2ll, BMI and rcgron of residcn ! Rep€ated
Dtood prsure measur.nrenb on indivrduats a,lowed

:ll:11 ,*-:n"" of snutr on chanse rn hrrh
(binary ou,com€ varia6tc) ovcr runc.

xep€ared mesurm.nls on,ndividults arc usuattycoretarcd and rhe Gc,,€Btizcd E$imation Equar,on
was urcd lo adtusr for rhrs wnhrn indiyiduat coneta.
r,on-1221. Agc at entry was consi&rcd.as a porcnrratco omder ard was rhctud€d rn rhc anatysas. AIt
:",rT.^"T condudcd usins sAs. !e,s,on e.r

l.-?^_1,'..r.1 rhis snrdy was approvei by rhexcSronal Ethrc" Cornminc.E ar Ume_, univGrry.

f,esults

In all, t20 cro never smolin8 mcn wirh mformatrcn

:l,lly ,T:1" and snufr use .r baserhe we,.
Ily-. * 42 mi of rhosc had morc rhan o,k
T-*_.:n_: on yood eEssurc and wcre DormoeD
srve al baselhe (Fic. t) Appmximarcty ](r/, o, rlle
lT.y1" *" snuff uscrs. Morc than seoo meo

l:1.1,s..b]fo pressure (sys,ori( r,ur^'nr, 
".drastotc >tm runHg) at basctrnc. Amon8sr rhc nor.rxqmsrvc.men widi refmred masDremmls 949

::: 
*:'njon brood prcssur or hypncnsion were

::*. l" prctard,cc of snurr usc and numbe

:]- T:, -,,i .t}t biooJ pressurc./hlpcnmsron 
,sPrcxnlct 

'n 
Tabte r

Iable I U* or suF od hid, btood p..ssure o. hlFnosDrI strbr8il noosmtina rrr in rh. S*disi CoDrtrudDD Worl6

(N = t?0 9$) rbftny b.rhk (n/ = 77 a69)

Hal6y b.*tiN h6 Epa.d ntutuc

35 {ll (7r)

_]5 517 (29)

t2 91t (27)

l4 332 (t2)

1529 (61

2J 0B (.]2)

l6rr (2)

2l r82 (10)

l0 617 { r.)

ll00

230

I33

n2

53t

t53

rl

l7

l0
JT

la

II

22

29 392 (rr )
12 09, (29t

8sE (2)

| 2r5 (27'

5252 (B)
2166 (5)

f90 c) 2000 Btactwefl pubtistine Ltd tourDal ot t tenat edicinE 264;1ll ,194

Z:v

ItL.P. tlartrlt! rt rr.

-- 
nisl ot hypsrttnsion in snuf, users



Thc odds mtios for high blood pr€ssurE (SBP

>160 runHg or DBP >100rD lg) a,nongst ever

snuiT usels was 1.23 (95% Cl l.l5-1.31) compart{l
wiib noDtobacco_users following adjustrnem for age,

BMI and rcsion or residencc frablc 2) Followins
srratifiBlion for a8., sliShlly higher odds htios for

high blood pressurc werc obscwcd amongst cvcr

snuffuse6 in rhcpldcr age gtoups

Amongsr subjccts wirh normal blood pressurc al base-

lirc no clcar risk of hlpen€nsion was observcd in

snuff uscrs compar€d wid' nonsnur ulcrs (Table 4).

However, amongst the normoletsive with repealed

mcasuremenls, the rclarive nsl of high blood prBsure

at a subdequeol hcalfi visil was Ll9 (9J% Cl 1.08

l-79) arnongst ever snulI uscrs (Tablc 4). In this
group the rclarive nsk of hlp€n.nsion was I.36 (9570

CI 1.07 l.?2)- Th€ risk slimates *erE Eencrally
- hiShcr among$ currenr users, ahbougl no cl€a! dose-

respons€ efTecr wa derated (Tables 3 and a) Th€
effcct of snuff oD lhc risk of high blood pressu.€

incrcas€d wrlh rine (P = 0-02).

0iscusdon

Our findings indicaie that thc prEvalcnc€ of high
blood sEssure is incrcas€d arnons$ €vcr snuft useB.
we also obs.Ned an incr€as€d risk of hish blood
pressu€ ud hlT€.lc,lsioo duriDs follow-up amonssl

soufr us€rs wilh normal blood prcssure al b.scline.

Iable 2 P.evalcnce of h'sh blood prsm (syslol,c blood pdsue >160 mnlls o. diArolrc bled PBSurc >l0O mllB) al

bMtrne rr'v . 120 qlo) 
'n 

d',Tdt ape louDt eod,ne lo \nufl s amne\l Swcdsh rote onsEfttion m'tcts

5o-54

55-59

aSrt (5 6l)
I r74 (r 3l)

t05 (8.23)

761 (rr 97)

57 (20.90)

I ll4 (27 27)

r02 (14.53)

r r06 (l.ll)
529 (r.61)

lro(12.@)

I l6 (r9 02)

,68 (28 r9)

176 (12.06)

7 (5:t.35)

l.o4 (0 3]'t lt)

r 42 (0.8O 2 tl)
r 12 (0 52 2]9)
o7r (0.18 1{l)
r.10 (0 70 , 40)

I0to(1.07)

9t (12 06)

107 (19.13)

r58 (lr 9)
? (513t)

I 25 (t. t6- I t5)
r 20 ( r.o&,l 14)

I l5 (t.0'7 t.72)

r.l9 (r t0 r 75)

t!t(t r?-t 75)

I t9 {0.97-r.46)

| 2l (r.15 r.ll) 90(r69)

, 13(r.06 r l2) .r (r 3t)

r.l7(r.r0 r.72) 14 (rr.6l)

r.l7(r.lo r 7l) 8 (r5 t2)

t.]t (l.lt r61) ll (1746)

r.2o (0.9&1.45) 16 (12 59)

6i:ar" .rio aoi".a e,.- t.arnc Ea6rcn model; cl, onli.lene 'nrs,lr ilusEd ror .r. ar mrrv dv l,N rda lw'ilht (rs)Aeishr

(m), ot Aolua i.& <20. 20 24 9, 2t 29 9 .nrt >l0l {J EsioD or .did.ne {r€ntEo, middl' ud s0Em S*'d")

Tahl. 3 Prcvaloc. ot hiSh

bl@d prssur. {synolic bl@j
prcssue > 160 mllE o. d'a'

srolic blood PEssurc >100

M ld at ba!.line in dilTerdr

ase goups ac@rdm8 ro snufr

usc amorssr S*edish t'ale con-

oR' (95% CD

25-499I d.y_r >50 g d., '

55 t9

t.t2 {093 1 28)

r 2a (o.m r.90)

t. (0.?,r r 6t)
Ll5 (0.31-l 6)

0.9610.72-1 29)

r 7E (0 13 316)

r ,r (r 17 r.6)
,.12 (0.96 t.11)

r62(rr7226)

t.7] (1.29 2 ll)
l 6, (r.22 2,21)

t.25 (t 07-t 47)

l-10 (1.07-1.58)

r.0r {0.5?-1.81)

r.63 (l0r-2 3)

Lll (0 76-2 25)

0.6r {0.29 129)

l.]6 (008 24 0)

l.4s (r r E-r.78)

Ll6 (106-t.75)

172 (0.62 2 47)

213 (r !l)

r 33 {0.?o {.8o)

fOP" odds db &nwd non lo3stic rcel6ion mod.l, cl, cqndsE r@rl; .dJN.d for .a. ar

duL boly 'rs 'ndcx lr$gnr (ksyh.'Bhr lm)). .aqonz.d t o <lO. lO 14 9, 15 29.9 dd >lol
. rcBD. orcd.N (mnh.m, mJdl. d -uthm Sa.do)
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HalO, h(EtiE (X - 77 a(r)
He,$y baeti* *iln r.per.d
nEet,Bts {r'l = .2 mr)
Iilh blo.d p.B&!r - Hr""-.t""t

I.th I R.t!r,vc nrt ot hirh
blood pEsE or hypeflos;h
.Dogn Sp.dirh nEt .orsrM
tirn po*.s usi"a snuff -RR' (957, CD Rf,. (95% CD

t. t5 (033 I 49)

r 15 (0 79 t.69)

I0l(059'79)

l.:l.l (l 0l t.7!t)

| 19 10.97.227)

r 2a (0.86_t 80)

LI9(0.59_205)

r 67 (0.86-3.r3)

t.16 (t 07-1.?2)

t.43 (t t2_t.31)

r .l 3 (0 77- l .82)

r ,rl (r.0t_2.02)

t 17 (t.03 2 90)
L76 (0 9O_1.,t2)1C*id"dfi.d.%

t2s i.!.ndf.d in dE l,Darhr R.sn6

Orrr fiodrngs ire in trne wifi iwo prEvious srud,es onsnun us..'nd hrXn.ns,on of whrch one wa ba|ed

.rl-,1-:u", subsd or rhc presefl cohon ltTl whrts,

::' :::' -*. a casa'onrJor srudv show,ns anrncrssed prEvatsre of hypcnmsion amonas conEohutrtr8 snufl.l6l. Howev.r. s.vemt studics;ave ra,rcd

:::* *i tr2. 15. ro 2rJ. nrescar'parcnr d;screpanoes coutd hav. scveEl crptana.
uons: thc age disributDn rn the nudy ponutatrons ,s,:i"T,L.l,* 6r rhem (,ncrudu,s .,^i. r,"* _
:r:cr,zr,rddlc 

.Bcd study popularron 16. t7,221 sh,lsr
others h8v. rcsricted rhe study DoDutet,.n k
and. h€ar,hy arhre,cs r;;. l;. iifi:ll'; :T:

w6 madc tor potcn at coD,ound-
rnS,rado-rs, such as smokh8, BMI and physicat acrrv-

'ry- 16, 12, I7, t9.2ti. wh,rsr orh.ls d,; m, J20.2UAll prevrous srudEs snuff u$ a,r,l trrpcn.nron
wsc^soss.scctrcnaj stud,B. wh,ch timrt\ lhe pos\rbrt-
rty ol cvalulrrng caus.trry. Our \tu.1y is rhe 6rst studvr*hB a posf'ective dB,gn to, asj.s$ng lhc tun8rcEne,tcrt.o, snuff usc on btood prcsrurc atrd hyDeneoron we wcrc abte ro rNncr rhe cohon lo a nomo.rcnlre study poputa un tor fo ow up borh b! bloodpre\sure m.auremcnlr dr hcahh chc.I.up.;nd r.

Artlcnt cec ,or h)?cn(nsroD

acutc hypcnmsive effcd tastrDg up to 90 mrn ancr

:T^T_]'lt. 
*" cnc"r ;s pr"sLaury rrre rcsurr or

:]:1,: **," srudies h.ve shown rhar snun

Io tnose of cifarcnc mo!.K ro ,^ a,,
,,,,.,.,..", ;"";; ;;; ;L'illi u::T:vaon8 lhc,sympathelrc nervous system 125, 261. an

::,:l:i,:n "..9**" "r 
rerar,vcry row brood revers

I*"llllll "1, T..n*,,rachcs a ma(,mum even,rur nrollnc lercl in thc btood rs funher incrcascd;

::,T:,: ^ ions as rhe nicorine rcvcrs arc moderc. nctudrng ovemight. Thrs Dcans that a sDuff user

;l:#r##ffi#fl#;l:fil}
;:ffi ':'[TH'f :fi J ;::..:::..*TJ*arrq ) m,n or rest in suprne nosrtron Anorherlimrrng any br^ fiom .h"-,.- -r^]-""''' 

wav or

l,:1.:l::1_.j * **,., ;;;,J';,"*, ;JT_:
:::l:"," i** indicsres dlar rrre marrnar ercvarron

l,l :::-*:*. arie I snurl rnrare ran8.s fiom 4 ro
1,.:'r'llF .rir. \!sror,c brmd |re\sure and 6
'r mmHs lor drasrorrc brood prcssure tl3J ior rne
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purpose of the pr€sent study, we denncd hish blood
pressure as syslolic blood presslre >160 runHS or
diasrolic blood pressurc >100 mmHg Thesc cut ofl
poirls for high blood presurc €xceed lhose whi.h ,r.
currendy rdommended. Th€ incEase in blood pr€s-

suF ,iom rhe drrccr effe or .nulT i' unlitely ro nse

above lbis cul-off valuc in a normolensive peIson. it
should also be noted rhar $e erecr of fomer snufl
us€ on high blood pressure in rhc prcsenl study ws
nol as consislcnr, or srarisrically signifcanl as for cur'

rent snuff users, which may imply that lhe cffccl of
snutr use decreases atur cessalion.

Strcn$hs ofthe pre\crr srudy rncludc lhe pruspecrive

desisfl, the lese samplc size and a homogcncou

srudy populatron. Dunng prolon8ed lollou up. mis.

classification of exposure mighl happcn bccause of
subsequent changcs in ioba6o us- The data on snuff
€xposure have nol t,een validated in thc prescnt study.

Howcvcr, a prcvious study on the Construction w^rr.'

els Cohon sho*ed dral the rnconsistcncy ovcr lime

was only 2.6% regarding lobacco smoking 1271.

Anolher Swedis} sludy found thal once snus use was

initiated, more men conlinued using snus ralher than

quil Iobacco complcrcly [28]. Although we lacked

individual levcl infonnation by which 1o control for

education, dier Md physiql aclivity, fie vanability ol
rhese facto^ is cxpccled lo be less amongsl conslruc

rion workers fian jn the Seneml populalion. We were

able 1o adjust dtretlly for BML This is an imponanl

nsk Iactor for hpedeDsion, and 1o sme exlenl helps

control caloric inEkc and physical inaoriviiy. As we

did noi have any information on ih. nonancndants.

we do nor know whclhcr thcre wolld b€ a potential

sclection bias and how this would inRucncc the

Ir rs imponanl lo poinl oul lhal thc idenlillcation of
cases of hypcnension in this study is not optimal One

repon indical€s lhat only 17% of all Palicnk wnh

hlp(n.nsron cdn b( rdcnr,hed rn rhc lntrlr(nl R(ti.r(r

[29] Such misclassificarion of ourcome is probably

non.Iflcrcnlul, r.( horh.nuIIu'crs an.l nuD.nulTLrB
h.,\e Ihc \rmr t'oh3\'lir! Jl p,(.er. r1 rhc i.Pi'rcl

ll anIhinS. lhis bras lvoukl pnmsrily conlribulc to r
d,lrurn or rhc crlecr rrJm .nLIT u'c un hlT'eaensiun

but the magnitude may be unimporlani if mainly the

sensitivrty (underdiagnoscs) is.trccled []01.

In concllsion, we found an incrcased risk of elevared

blood pBsure and hpenension amonSst snuff users.

Thc$ rBults are ofpolential public health importance

as the prevaiencc o, snuff use is high in Sweden a.d
ihat hyD&ension is one of the major nsk fetors for
cardiova-rcular disea-r

Conflicl ol intcrest statement

No conflicl of inlcre$ was declared.
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Use ofsmokeless tobacco: blood pressure elevation and other health hazards
found in a large-scale population survey.

Bolinder GM, Ahlborg BO, Lindell JH

J Intcm Med. t992 Oc1;232(4):327 -34 .

Abstracl

Health hazards associated wirh/the use ofsmokeless tobacco werJ evaluated in a cross-sectional
gudy of97,586 Swedish construction workers undergoing health examinatiom in lg.tl-74. All
uscrs ofsmokeless lobacco only (5014 subjects) and all cxclusive smokers of> or: l5 cigarettes
daily (8823 subjecrs) were comparcd wilh all non-users ofany lobacco (23,8g5). Borh sm;kekss
tobacco users and smokers showed high€r prevaletces ofcirculatory and respiratory disorders.
Hypenension was most common in smokeless tobacco users. In rhe 45- to 56-ycas age group,
the odds ratio for a diastolic blood pressurc of> 90 mmHg was 1.8 (95% Cl, 1.5-2.1), an-a for.a
systofic blood pressure > 160 mmHg, 1.'l (95%Cl,l.3-2.1). Smok€rs showed the lowest
prevalcnce ofhypertemion. Disability pensions due to cardiovascular diseasc were n early SOyo
more frequent in boih smokeless tobacco users and smokers. These findings indicate thai an
increased cardiovascular risk is also associated with the use ofsmokeless tobacco.



Tobacco tnduced Diseases
Research

A-*--"^., is
()

Biorhdt€ntd

Association of exclusive smokeless tobacco .orrr-ption *ilf,hypertension in an adult male rural prprfrii"" "ii"ii"Ambarish Pandey., Nivedita patni, Sasmit Sarangi, Mr^h", ii^gL,Kanarya Sharma, Ananrh K V-ellimana an,i Somd"urta p;;-_"'
Add.a: C.nu. for Comhunity M.dbnc Alt tndi tmnur. o, M.di..l S.ir6, Ne D.lhi, r I m2r, tndiatm,il Ahbansh p,nd.y. . rhh.n$t 786@yahe mm N
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Tobacco lnduced Dseases 2ffi9 515 htip / afw tobaccoirduceddiseases com/coote nU5/1/1 5

ieds for inretuiewin8 in lhe momiry before $ey lefi for

A pee r revitued. prerer.d prcfomJ was us.d to rnr.Mew
thr study subE.I\. I}. proforma.onrained quertionr per
taining ro the demographic profile, sodoe(onomi( char
aoerisri.s, and toba..o (onsumption habits For rhe
study, snokeless toba..o waa defined s {om oftoba(.o
consumed orally and nor smoked, and includ€d moist
oral snufl .h@in8 tobac.o and loba..o us€d wilh berel
quid, are(a nut, Pan Masala. Cur.nt loba..o us€r was
defined as one who has se/ ronsumed rob&ro in any
fom ir pasl one month. Curror smokeless lobac.o us€r
was defin€d as or|€ who has 4d(onNmed toba.(o orally
in pasr I month. A nserurrwas defin€d asoD€ who has
ndcr.onsumed tobr((o in Iny torm The subjeds were
inr€ryi€wed in Hindi on a one ro onebasis.We also meas
ured l}te blood pressure of$€ padenr usin8 an eledroni(
BP meaNrins insrrument (OMERON Ma) in the rishl
am skndina position fie B P was re.orded on 2 differ
€n( occas,ons al 5 miDute inlewals and the av€rage ofdr€
two values war (al.ulated. Sy(olic hrpenension wrs
defined as sysrolic blood pressure more than 140 mm Hg
and diasrolic hp€nension wasdefined asdiastoli( blood
prelsure more rhan 90 mm H8.

Dala was entered using Microsoft ex.el spr€ad sheet and
anallzed usinS SPSS l7.oO version nalistj(al anal)sis sft
ware 

^8e 
adjusred Odds rario was calculated ro !ook jnro

associaion between the desired variables using loSisli(
re8r6sion models. Chi square tesr was used to resr rhe
asso.iatioo berse€n (ateSorized variabl€s and ind€pend
enr T resl was used ro ( omprre me.ns ofr ofltinuou\ va',

Results
-nr€ male population ofth€ village with a8e Breater rhan
l5 y6 was 554 out ofwhid l6 (6.s%) w€re not availablc
ar rhe time ofinlerview 44 (7.9%) wer. ex(luded du.Io
lack of(onsenr and 3l(s.6%) wele exduded due ro pres

en(eofcid.ra(ure illness (o = 7) or a historyofpre cx,sr
ins.ardiovascrlar djsease (n - 9) or orrenr blood
pressure medication (n = I I ) or dronic al(oholism (n =

a). Finally, aa3 subieds were included in the srudy Prev
alen.. of .onsumption of difcrenl forms of loba..o
{smok.d vs smokelels) is showo in Table l. The demo
Faphi( profiles exdusive smokelcss tob.(co users an.l
non use6 ofroba.co are shown in'lable 2 Multivilnar€
loBisri. reSression analysis showed a slatislically siBDifi
canr (orelation berween ex(lusive smokeles tobac(o
(onsumprion and lcss than 5 y.au of edu(.uon amor8
the subie.ls {Table 3). Also odds of ex.lusive smokel.ss
tob..(o !s€ werr stflifi(antly hrsher in unsldl)cd or s.m
rsirll(1l \vorke's like fannetl, faflorv workrrs and dIh
labor.rs (lable l) I'realen.e otrisk fa(1o6 tor htl'.nrn

lntroduction
Toba((o .onsumption is a maior surce ofmoflaliry and
morbidity in India. A((ordin8 to Btimaies there are
approimarely5 million d€aths due to toba..o (onsump
rion annually which is €xp€fled io rea(h !0 million by
2025. Currenlly over 2O% ofworldwid? tobacco related
monality o(urs in India 11,21.

rn dev.lopi nB .ou ntnei lile India. roba((o,oDsumpron
is mainly don€ in lwo foms: smoked loba.(o producls
and smok€lers tobac@. Most.ommonly used sn)okelcs
rola(,o prcdu.E include. toba(co pan mr\ala./robd,(o
wil}l lime, tob.(( o widr p.n and berelquid lrl. P'salen(e
ofsmokel€ss roba..o (onsumption in lndia is 20'lo It is
siBnifi.andy hiSher in mal6 t-han in females (28% in
males and 120,6 in femal6) and in rural population as

.ompared to urban population lal. t3sy afiordabiliry
l6ser (osr and misonceptions regardina its u*ful h.ahh
effecrs are imponant conributory fado6 for indeased
smokel€s loba..o.onsumption.

tuso.iation of smokeless tobacco @nsumplion with
o.orren(e of advers€ cardiovasorlar evenB like myo.ar-
dial infarction, suoke, and ii.h€mi( hean disease has

b€en srudied indetail inw6km populalion Result5 from
dese studies painl a mixed pidule vith some showin8
increaed inddenc€ of thes€ adv€rs€ svents 15 8l while
o$€B showins no such associarion l9 I 2l. Similarly, con

rradidory results have been seen in sludies evalualiDg

in.r.as€d risk factors {or (ardiovas.ular diseases in smok€

less robac.o consuminS populauon ll3-l7l.ln lndia, lim
ired srud,es hdve shown thar robr((o d.wrn8 is

asso{iat€d wi$ inceased plevalen.e of (ardiovasolar
nsk factors like 4.tlipidemia, hPen€nsion, and ECC

abnomalilies as.ompared ro non loba..o usel! ll6 l8l

This is a cross.se.nonal study done ro l@k inlo the a$
dar,on of qdusive smokeless lob..(o (onsumPlion wiih
hypen€Dsion, awellknown nsk fadorfol develop,nenl of
(ardiovasolar dis€as€, in an adult male rur.l poPUlarion

Materials and methods
A (ommunity ba*d Goss s€(ional sludy was carried otrr

in d)evillaSe Piayala ofFandabad dislEct in Itaryana sur€

in non}] lndia ovel a Period of oDe monfi. Th. sile of
srudywasdos.n by random seleoron All male rcrid.nts

of$e ullaK above l5 years ofa8e were in.luded after tak

in8 an iniornr.d (ons(nt trclusion .rit.ria for the sub

iec6 in.luded pr€sen.e of any self tepo ed aorc illness,

diaSnosed (ardia., .€nal or hePati. discase. anv or€nl
ueiirnr€nt for .ardiac or blood pressure r.laled morbidi
rns iDd hisr()ry olheav-v al.oholoI r.cr.ntionrldntS use.

Co!!.ni.n.. srmPlins \{as us.d bl aPPrcr.hinE rh. sub
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T.bl. l: LoAit.i< r.ar.sion .ElFir of .t.luiiv. rmot.l.rt tob...6 conrumprion .nd d.moarrphi. d.rrd.ri'ti6

Odd. r:rio rorer(luriveST.o.sumption

0 9r(0 r5 2 23)

r.l:r(o7 r -2Jo)

< 5 F oI Edu9lj6(Rc)
0.,18(-27{.3r)

U6kilbd6.niddhn (RC)

P vrlu. < 0.05 L .o!'d...d t,snil6E Rc r.lcrcM. ot.8oo. U6r.ill€d d t.n' lkilr.d erls in.l!d. lzm..r, d.it Lbo..6, rnd l2crory

blood pressurethan systolicas shown in ou r sludy results.
Iunher sludies are waranled to Bain insight and und.r
standinB of this maner

Limitationi
This sludy included rhe sludy population of on€ village
only, thus leadingrosome de8ree of s€l€.tion bias. Ditr€r
€nces in djetary habib of th€ subie.l like anounr ofsah
inrake, have nor been taken inlo a(ount whi.h could be
a potennal (onfoundin8 faclor. Also, re.all bias could

have been there in s€lf r€ponin8 of illnesses by lhe sutr

Conclurion

^n 
inseased prevJ€n(e of hrSh blood presure is seen

amonSn asymplomari( males who are ex.lusive smoke
le$ toba..o users This isan indi.ator of i nceased predis
position io maior adveBe cardia( evenG larer in rheir Iife
tiIrc. I'rcv.ntion o( Smokelers toba(co (onsumpuon
could bc an imponanr inr€N€nrion in pr@entiDa rhe

T$l. a: comp:.i$n or blood p'..suE.nd oth.. r.l.v..t p-rm.t.E .mn3.x.ruar ffilcler! tob:..o ur.B ed m.uteE

(N = r!) (N= Ill) (9rxc_r)

$2rD5 0 386

{n: s)

(n. r)
ll t6t

t1.rn rFbn. a.P{mmH!)

M.r diri@l'. B.P(mmHB)

Di8.ol'. HTN p.drl.... 2r.94 7.t
1r ..r r)

I'1..n trsrol'..nd drnolr 6lood p..$u.6 'n.r.lu!'c.6ok.l.r3 6b..(o u.r4 r.d 
^o^ 

ur.B or.ob..(o.lonSvth pr.nr.E o,'ynot'..
dL'(or'c hrp€ftenlo. :id oih.r.tso(ut€d Yrn$l.r 

'n 
6. PoPUhrcn
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onEoing upjwitrS m prevateD(e oI (hron,c hean discds€mat rs th,€ar.nint ro mgut, every regon offie wortd

Abbreviations
SI: smok.l6s loba(o; Bp_ Blood pressure.

Comp€tina intercsts
The iu*roR de(trre Orr 0,ey have no (omp"tingiDteres15
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m
Cardiovascular Risk
Controlled Study
BK Cupta, A Kaushik, RB Panwar,

Ir."rnooucnou
A ccording to th. World Ilcrl$ Repod (2m2) loba.co

fl, is dk mGl mportanr Prcvenhble ( au5P or ovcrall
mortality as well 6 cardiovas.'ular modality worldwidc.l
whi]e cigarelle smokeE ate foud worldwide smokel.s
robacco use is restrict€d to cedain teo8raPhi. areas )

Tobacco Lrsc is widcly Prcvalcnl in lndia and many
developed comrns. Mulriple studis have rePorrcd
rhat all lorrns of lobacco use (smok.d, smokeless and

olher forms)is hiShly prevalmlin youth and adult and
in bolh men and women tn Indra'Tobac( o,hewmE,:r
uiquehabit or lndid srbcontinmt and is consumdd in
lon ot pan, Sutkr, mun. tn,i,r, m,trPrn, et( Bc(alsc

D?tumts.1 M.dff ,rd(''Jsl.X)l:l MAl'61CuuraurnJ
A!s.l?d CEUpdf HGpirtls, B rs l*r0l lt i6EDn
nr.ivcd : l62lffE P@i*d : 21 22005;
RGRdi<l : 2alo26: A@Plld : 5 u2m6

I

Factors in Tobacco-chewers: A

VS Chaddha, KC Nayak, VB Singh, R Cupla, S Raia

Abskact
Bacls.ound : I''Iluocc oI habitual tobaco drwinS on cardiov.scular risk h.s not b€n well sbdied. To
determine prevalcne of najor (irdiovas.alar risk {a.los in subjetts who habiLDally .hew tobacco we
perfomd a coGroll{'d study-

Metho{is : A populalion bl*d .nerontrol stxdy w6 perfom(d in Bit ..r in North w(st.m India r l,.re
the ppvalen@ of tobac((>dervrng is hi8h. S!..{ssive 2m sbF...ts who agR}d to participn t. in t}E .v.l ur I i 

^n
and hrd a history of L\ot,tdi iobrc.c.hewing(6nge IGt0 yea6) wrE cnrll.d (Goup III).]lt prevalrre of l

maio.comnary risk {a.tors ob.siry tffi,t ottesiiy, h}peftars;on, fnsting h}T{'rglycenia,.nd liPid lseh w.rc
estimated dsing (]llmnl Suideinl(s- Eecrro.ardio8ramyas also lErformed in aU slbiects. Chest rad ioSri phy
and trcadmill stEis lert was donc in subj€cls when indjcated by stlmPtonts.2m age- and ge.der-mrr.hcd
.onEols who did not u* robdo in any fom (GroDp I) and 2m subje!-ti reho had history of smokinS bid6 I

or cigarettes for morc tha 10 yeas (range 1e55 years) (Gmup II) were ,lso daluated.

Results: nEbody-mass inder and obcity wem lowest h smokc. SrouP. Tob{co(hcwcrs hid a s,Snific,,n y
higher (p<0 001) systolic blmd pft:-s@ (BP). d iastoLc BR r6ting heirt E te, total chol6lcn,l, LDL chol6t('ru1
ed t iCyce.ides c (omparcd ro$nlrcls od was sifrilar to smokd group.lltr€ was a siSnilk-antly smattr I

(p<0.01) prclaroce ofhypertension, hperchol!.lemlsnia, h}?.rtriglycrridcmia, rddiograPhic GrdlomcAa ly
d pGitive stsess test in Group [I as compaEd to.ontrols. Prtvabrre of th€.e risk facto$ w.s similir 

]

among Group Il and Cmup trl sub,cc1s. HDI- chol.sh-rol l.v.Ls were rhe low.:st m loba<cothewinA t1(,up
(aa.3l8.l mg/dl) as.ompared to tlt Group I (48.117-8) and GrouP tr (47 a17.5) (P<0.001). 

i

Con.hsioE i Thep is a siSnifionlly grats prevalcn e of hulliplc cardiovaaalff risk f:do6 obesit , rstinS l

tachyord ia, h)?encnsioi! high loral and I-DI- (hol6tcroL and k)w HDI- chol(slcrcl, md .lLrtresd io$i lhi.
chan86 in toba.ro useB, chewing or smokinS, as .omPaRl lo tobacco non-lJrl4. Ch$ving tobrcco s 

i
ass<xialcd with simil.r.&diovaKular risk as somkmS. O 

I

of irs .asy availabilily tobac(o chewing is rapidly
increasinS md affechng aU age Sroups, genders and has
b€come a maior public and s{xial health concem. It is
rou8hly 6timat.d lhal about 5 lo l0 mi ion F\ople are
iobaccclac€d par r,rsrla addids in India.'

Cigarette smoking is a major risk factor for coronary
hearl d is€ase and is.haemic strokc, lug cancer .hroni.
obslru.tive lunS disca* dd prEmatue morbidity md
morrality'In lndta smokin8 has becn (onelalcd with
increased mortality from pulmonary tuberculosis 5

Nimrine is one of the imponant subslanc€s pres€nt in
toba(€o and has dire.t tox,c effeds on .ardiovascular
sysrem." Tobac.o chewrng is well known ro increas€
risk oforaland Sastmintestinal cancels but whether it
in(rea*s th€ nsk ol .ardiolasolar d isea*s is not well
stud icd.r To sludy the card,ovas.ular risk factor p.ofile
in slbiects chroni.ally expced to .hewing tob&co
and lo.ompare the nsk factors in smokers and control
subiecls we pcrforrned a study.
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and recurrent stomatitis {tr/", l%, 5%). As .ornPared to
conrol subieds rn Gmup I, h G.oup Il and GrouP lll
subie.ts the symPtoms of chest Parn (34 w. 60 vs. 78,

p<0.01), breatNessness (5 !.s. y) vs 2Z p<0.01 ), headache
(3 vs, 4 vs.l0, p<0.05) md patpilaiioN (3 vs.l0 vs.12,
p<0.0S) were signili.edy E eatE

The m( Hy-mss index (BMI) w.s signficantly
lower in smokers (221a4.4 kBln'2) as conPared to
controls (24.616.9) and tob..r:o chewers (24.4a4.2)

frable 2). The waist-hip ntio was similar in all the thr€e
grcups md tlpp was m dillererre in the prwalerre of
tMcal obesiry Mear s)Elolic BP md diaslolic BP were
the lowest in (ontrol subi.cts ed werc significantly

aEate. and identical in GrouF ! and II]. Systoli. BP

was 129.tu14.7 rnm Hg h Group I.1335114.1 m CrouP
Il and r3l5!17.1 in Group III and diastolic BP was

82.4!70.7, 85.4!7.7 ^ d 87.019.8 rnm Hg resPectivcly
(p<o.Ol on w'thm g'oup.nd intft-SrcuP.omPanson).
Ppvaleneol sysloli( as well .s dnslolt. hyperlension

wasalsosignificantly greatethCroup ll and II] subj(ts
as compared to rontrols. ReslinS ta.hycardia was
also signtricmtly greater ur Croup Il and III subds
Crabk 2).

Bio.hemical variabl6 arc shoM in Table 3. There was
no signfi.mt diffeEe in m.m fasting blood Blucose
levels. M(a levels of total cholesterol, LDL chol6lerol
and higly.erides were signilicandy grealer and not
siSniticmtly d iffr.ot in C,roup u d Croup m subje.ts
as compared lo .ontrols (p<0.00r). tavets of HDL
cholcsteml weE rlot siSnifi.antly differcnt. Prevatence
of h)?erholesterolmi. and hlFrtriSly(pridem. wds
also si8niti. tly grealer in lobaco @nslmi groups.
PEvalefte of abnormal eledrcrdi(8rams as well as

oMury heaa dEa<e d i.gr@d by Ros€.quetionNu c
anginr or FCC chaheps (Gwaves, Sr scgment .h g6.
T-wave .hanBes) was also greater in Croup Il and
Ill subie.ts as (ofrp.red to controls. Radio8raphic
cardiomegaly was Rn more frequently in CrouP ll

T.blc 2: c.diovascDlarrisl l,dors

*orn, r*rl

B.dy-d.s indq (KBlEr)
Ov@.iahr/o8esiy. BMI >25 xt/h'

TMol ob..iry wHx >0.9 (md), >o.3 lwoM)

Srsroli. t IN (>140 lrh lla)
Diasro[. rrrN E90 mm H8)

30 (&o)

50 (2s.0)

13(6s)

l.0/ r?1: z1/2? lB35)

% (43 0)'

$ o9.0r'

7a €9.O)

ral (sl 0f.

wr r,.,a** i a.'. Wnr -sl-hp Etio, BP bl@d p'6uP;,lTN hr?ert€rsd, ECC ekhn"dioS"o Nmn'l v:lG ar m' t
,s[r rl,it .*^-,r*.- F';' 'P.o6, -P.oml (sr.6$'at 'onPa'$b.t'd mdd rtd tut'Edrob'<odrte6)

Table 3: Lipids and oth.r bioch.nicalfa.to6

N=2m

cluce (rrstind {nE/dl)

HiEh .hoLsr@l 22@ 63/dl
LDL <hol.strcl (nAldl)
ni8h LDL.ldshl > 13) n8/dl
HDL .hot6lml I6B/dl)
t-w I lDl- dol6t..ol <40 n8ldl

lliBh tialydid6 > l9 oa/d

30 050)

22or0)

34 07.0)

22OlO)
3(4.0)

64 (32 0).'

34 O7.0)

50 (25.0)"

42(21.0)'
l6 (8 0)

s7 (8 sr.

s5 (24.0r.

ar (2o5),.

s(10 0).

ii-r,.lu* a*t,y r,pop,o,",n, t,DL h'8h dcE v LPoP'orcin Numn"l v'lur5 'r nt l lsD' Nmb€sm P'rnlh€s e Pftenr'
. p<0 05, _ p<0 c{ii (slahsti.,l .omP.ri$n belxen cohr and sooteE or bbac'o 

'hPw€B)
, ;.0 oo3 (s;bsh..l .o6p.ns b.h,6 smor.E .nd tob,@ .h.we6)

( lAr,l . voL i! . li\l,^xY 2l)117
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ls smokeless tobacco a risk factor for coronary heart
disease? A systematic review of epidemiolotiial studies
Julia A. Critchley'and Belgin Unalb

"lnternalional Health ResFarch Group, Liverpool Sclool ol Tropical Medicine Livero,-Depdrlmertt ot Pubtrc Fteatth, Unrversily ot Liverpoot, Liverpool, UK. . ool' UK and

ReeiEd ,9 sep{h&r 2oo2 R*is€d ! r,. Loo3 Aa.Dted s ocber 2oo3

Backs'ound rhe.. rs ons.ans debare about the wisdom oi subsriruring smok€ress iobacco p.crrrcrs for ciqaretre
..a?rins a' 

" 
'l'",. ."0,.ircn' sr,aresv. h is senerary berieved rhat hearh;sk" *.Jrr"i-*i* 

"-"*.ress 
robacco use(sT) are rower rhan rhose with crqa,ehe smoking. How€ver, the o.orrar". 

"tt.io,a.Jr.l"r. or smotins is hisher for@rcriovascurar diseases than ,o. sny carers. and ,ew studies or.eviews have _;;;;,h";".**utar ourcohes otSTuse. A systematic Gview was rhereto.e carried our to hiqhtishl ttE saps in th..ra".* U.*.Met ods Erecr.onic darabases wse searched. supptemenred by screen;g rer"-.* rot", .-*"nra"ted websires, .ndcontaclins erperts. a,raryricat obseryaiionat studies.,oJ sr Be (@hons **;.i; ;;;"*..,o^ar studies) wereir.ruded ar rhev repo.red on cadiovascurar disea* (cvor o"t "-.", o' .i"r. r."o-.-J"o1-i-*"^ -,u-o -*,or "r@nfounding. seteclion of c.ses and controts. $mpte size. ctea r detinitions and m.*ur"-.* ,,n. ,,""r,r, outcome andsT use. one o' rwo independenr re,ieweB carried our seteclion, €xr,action ana qr"inyl"**.""o.
Resu/rs A narsrive review was 6rded oul very ,ew srudies were ia"*it.a, ia, ir,r."-r."ln sweden consider CVDourcomes and rhese are dis,epanr rhere mav be. modesr associarion u.w"- ,*-"t!".o,"n snuf (snus) .ndcardiovascular disease (e.9., ,etative isk=1.4. 95% @nfidence intetuat 1.2_r."1 ,. .* 

".**". 
*nort srudy. Severatorhe' stu'ries have co*idered associarions berween sr use and intehediate "rt"-", iiiJ.,"* ,.o"."t.co'cl'sio's Thee mav be an associarion b€tween sr use and @diovascurar a,""-.. n"i"La rnn.r rig..ous sludieswith adequ?te smpre sizes a.e req uired. Eo, ! cardiovasc p.erentior r"r,ro r r r or -r z o z-ooi The Eu.opean sociery or

xeFrds adkrva*urar di*.*, smok.rss tob.@o, s6or,ru, syn.marc,evi.w

The l,iolog;cat mqlBnisms rhrcugh which smoking
:dh$ c]]1 alc. srirr dcbarcd. Smokrng appcars ro,l rc*i 

9_lJD 
ri\k pr;marity ,hrou8h rh,o;bosis (btood

cror"ns) lsl. bur ma\ dj$ inflDencc arh.m!cr.rosis 16,71.Ilvidencc su8ssis rhar rhc blood nicorine tevcts from
smokehss obrcco (ST) use are simitar ro rhosc ofsmoking l8l. N'corik irsctf has bcen shown ro hrve.cLr< "r'd s)\r-(mn (rrdrovanuicr eIT(,, lq r2l. b{r
orhe, isri<(r\ ot roba(.o \mote mry h€ morc rcsponrble
ror o dar'!€ drmaBc I t3l

Smoking.harm reduction,

ll"' ''. "':*:'* tn't''|ei rn rhc iun((pr o,
|.6uJdilr, r.!\ranr ,mok.,s roredu.e rheir smokins levcls Ital, or ro $rrch

(,

^Or^?
LIPT,INCOII

\YruhMs & \vTlxINs

Revieu, Paper

lntrod uctio n
tloronary heaft diseaF (CItD) is rhe mosr.omx,un cause
otdcarh in rhe UX, and many dc'elopcd counrrjcs lll. tr
is pmjecrcd io be rhe s;ogtc tcadin8 cause of dearh and
disabrli,r so'ldwide bv 2010 ltl lh. ma,nr ri\k fa.rors
for CHD ac \mot'nE. hrHh btood pr.s,urc. h,Bt,
chulerrcrol lcveL. and lJ.k ol phr,rul J(uv,r.r. Eshmarc,

"l r.hrn r rnk (RRl for \n,,,tine J, ,i ( : D \J^ bcr$c.n
studi€s, bur rend ro bc belwecn 1.5 and 3.0 13,41.

c.rsspo.dene ad ," D, r,r" c;,* 1".,".".

Ier: +.110)r5r 7o5 31e3 ,a +4.{o)rsl 7e. 3364
e -. r0l ac@ €pr m rk

r 7{ r 3267 Gt 2oo4 rh. Eyopesn
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to altcrnarivc less harmful producrs llsl. Nicotinc
addic!'on i! rhe main hudlc ro quirring smokiog
,mons rhosc morivarcd, hence sw.ppinR ro anorh.r less

harmful form of nicorinc delivery may bcncfit public
h.alth ll6l.

What is ST end hof, ls ll uscd?
Smokel€ss iobacco is ioblcco consumed orally and nol
smoked, and include' moisr oral snufr, chewin8 tobacco,
and robacco uscd wirh bcrcl quid, ar.s nur. and olhd
insredicnrs ll7-l9l Irs usc iocrcas.d in rhe larcr halfof
rhc rwenticth ccnlury in ccn.in counrries ll9l, parricu

la'ly rhc tls and Skdcn (whde 20% ofyouns mahs usc

snurD 1201. ForrJ'5 ofSl fi< ai'o !{ry commonly u'cd irl
rh( Indian sub.(onnmnr l2l l.

Population .tttibulabls risks ol tobac.o use and

cardiovas.rrl.r ditc.s€
Rcccnt Swcdish studics have no( found high riskt of
canccn asso.iatcd wuh oral moisr snuIl usc, but th€
incidcncc oforal cance.s is vcry low I221. Io conira$. lhc
;ncidence of cardiovasculat d;scas.s is very high lll
and incrcasins in many countrics 1223'i, end the
popularion atriburabl. tisk of ciSarctI€ smoking is

hisher for cardiovascular discale rhan for most cances

t24-261. Smokeless tob€cco conlains many of the

samc potcnttally noxious substances (nnro$mims
and nicorinc) as smokcd robacco. The porcnlial

cardiovascular heahh risks ol ST usc havc bccn over'

looked ro darc. A systcmatic rcview was rherefore.arried
our ro summarize and highlighl 8.ps in Ih€ knowledge

bas. 'fhis rcview cxpands on a largcr rcPon, which

considcred a rante of hc.lth effects aisociated wnh ST

use lzTl-

Methods
Criteria fo. considering studies toT lhl5 rdier
saudy rypes
Analyi'cal epidcmioloBical !tud;cs (PosP€cIivc and rerro

specrivc cohorr. case-<ontrol and ctoss'*ctional sttrdies)

scrc includcd.'Ilrcsc m!'tr conrdn uscts ofa form ofS-I-

and. smup who usc no tobacco Producrs oI smoke

Outcome messures
Srudics reporting on cadiovascular discasc outcomcs

wcre included. Studir:s reponurg on 'intc,mcd;ate
ourcomcs (cardiorascular risk factors) such as bl@d

p'.ssure or lipid lcvcls uerc cxcludcd fmm the

i,riginal rcvicw 1271, hut ha( bccn rcporrcd hcre for

'lht .rcurc cffccrs of icorine rn.l robeco on lht
card,orasculrr s-vslco. includint inctcascs in bkDd

prc"su,c dnd hca ratc, har. bccn Bcll desc';bcd elsc

$h.r. ll.l,2s-351

S€.rch slralegy fo. identlfication ot Primary slrdies
A comprehcnsiec search strarcBy was dcveloped, a5 pan
oi a laGe cview 1271. This in.ludcd elecronic dara
bascs, websircs, conBct wirh.xpclrs, and checking
rcfcrcncc lisrs. A f non-English languagc studi.s wcrc
idcnrificd, bur not includcd (appcndiccs availablc from

Pesrrrls ot searcrres
Each of rhc 2923 records idcn.ificd *.roscanncd by ai
lcasr onc rcvicwcr ro idcnlify porenrially .clcvant siudics.
A conkoarive approach was ur;lizcd i.c.. all papcrs we'c

'errieved 
unlcss sumcicnr dcra;ls wc.c availablc ro dccide

rhe srudy war definircly no. rclevant. A xcond rcview.r
independenrly screencd th. first 1557 arriclcs lfrom
MEDLINn) ro doubl€-check and ninimrze errors.
Agrcemcnr bctween the two r€vicweB was high (kappa

= 0.7a) (scc FiCurc I for a summary of stt dy scarching,
inclusion, dera exrmction.nd qualiry asscssmcnr). Thc
inclusion crircria ?nd dar. extradion forms wc'c dcv.l-
op€d for rhc revieq adapted from a fo'm used previously

1361, and piln resrcd. Orrcc ini(ially idcnrificd. rwo
rcvicw€rs cirracted data fmm includcd sudics.

Ass€ssment ol methodolog i€al quallly
Unlikc for randomizcd conlroll€d tri,ls, .hcrc are no

ten.rally amcpicd lisrs of appropriatc qualitv crircria for
obsenarional studics l37l and therc is liltle cmpiriGl
r€search rclaring aspccts ofsrudy quality to rcsulrs 1381.

Spccific aspecrs ofqualiry, such d conrrol ofconfounding
facrors, sclcction of cascs and conirols, samplc size, clcal
dcfinirions of thc CHD and STusc, cvidencc ot a dosc-
responsc rclationship wcrc .hcrcforc dc.aitcd for cach

srudy. 'llblc I descdb€s each study in lhe odcr oi

Results
Studies ot cardiov.sdl.t disease outcomes
Prospecnft cohod study
Onc coho srud) ofSl'usc end cardiovasculai discase was

caried our in sevcral differcnr rcgions of Swcdcn
P.lindet .t al. l39l followcd up Swcdi'h cunsrtu,tion
*orken {135.036 mcn) for mortalilv outcomcs from
cardiowsculai diseasc (CVD) and other causcs for l0
rcars. The S'l'usc was dcfined as currcnt use of S-Tonly
and Sl-users sere ncvc,-smokers. Also, cigarettc smokels
did nor usc any oth€r forms of rob.cco. Across all ase
groups, rhcrc $as a 40t cxcess ritk of both CVD dealh
and au'c.u$ monalily among ST uscrs IRR = 1.4, 957.
confidencc ifltcnai (Cl) 1.2 1.6 tor all CVD; RR= 11,
9s7, confi&ncc inrerv.l (Cl) 1..1-l-8 for all cause

monaliNl. Among young€r mcn agcd 35-54, th€ zgc

and rcgioDal o,isin-adJusled RR of SI- usc fot CHt)
nntrralir\ sr' 2.0 (95% (:l 1..19-2.9)i fo' strokc. rhc RR
$is I 9 (eSZ (ll 0.6 5.7). rnd for rll (X'D dcarhs thc RR
sds 2-l (95% CI 1-S-2-9).'lhcr $.rc no !13risti.ally
sr8nincanr x$diations bcrwccn S'l and Cvl) in rht older
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L.{n o^n Sr q, chdy d4,,b.d du,h orh.r d.r.t. Moi 
^o,rbe.i._t,o^ r. 

"or 
a--,U.a. t.w ,0U....

,iri io^.cir.r t373 ! r..e !l?73r3e b, noi,uF.. !o 3, o.
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seq.ci. nnns ..d y.xr S.mDr..& id 6umbd or ST6.6

Pln or MONICI pEl.cr, 17 r^uli dpp!4 23 cgn.ll. .ho Snufi u.. cl..dy dsl^.d, Mdrrur..
Nonh.h Sw.d.i lolo k.r,5. io^.lob.cco ur.tr 6.^t. o{ outcom.. d..qb.d ,.

d.l.il, M.^ *[h ,mn.d lob.cco

or,', 6pr. ro .dfu.r hi 6..

L.v.h or ol!m. erah6. w.,. tihr.,
ii r^uflnipp.r iid ^o ob.cco

n.suh riot... i.d .,c^rc.dry
lo[l!l.reld.l.ol.Eo6tl.
lP<o OOrl. I'od r.M..da.d,ro.
coeh.rcr {P-0032) r...or.i.
{P<0.00r) rnd .!c0'6.r. l!!d.
n.nd.dn.d a.iocophrol q.c]o-
t.i. r^d o.cnor.^. ihri i.^io.
b&co us'l . s. 0.c..or.i.
0.37 !tuUr Osqi O o.31-o..2),i
noi-lob..@ u..6, 03t (esqt Cl
O.rr-0,.0) in uu( u!.tr rnd 0.26
lesc6 Cl0 ?-0.3, i. rhol.L

No n.i.l' lly sioifici^lly 6tr.d 0R
ro' 9 uoo.. 'irol.ric. lrroorr.d
wfi oal ..uti u!. qL cig...rt.

Ih. oR or ryp. I dsb!r.. w.. r Gd.
bul no! rl.rncrl, r'!n,r'o.d roi
borrl cu rir o,gr6no riot.{ .^d
.ur.nr.^ufi umr IOR- 1.5.95q:
Cl 03-3 0 ro, .ur ii,rl ur.
Oi.13. ssft Cl 0a-r.? ro,

HN!!.,. rr.xrrqlt Jsn'rc.d OR

ruh.d rh. ho.r c'grcn'. o, r^uri
IOR-2.2 06q,! Cl 1,3-6,3 ro, .nurl

ur.,. oon.umng ri,.! o, aor.
bor,r r.r wo.r. oR-26 05q6 cl
r.r-5.0 tor rmk.r co^.un,^O 25
o. 60! clmn.t P.i dry,.

56! rip. rE timir.d ro6!16r o6ty.
R..po^r. r.r.. G..o^.br. (773q5).
ror.r. oi teil ..d v.o.[b!l r.od6d
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s;*sffi,!#ErJ*.ffiil*ffil;".

ls .nb&.h$ to6@ . &t trr.tor td CBO Cdctby..d UMt I 09

111,,:l-l: 
,n,, , ",:r yT. bur shourd nor src,rry afre.r

lT.l1-, ",**.q wirh snufi us.. Adjustmcnr ror

ffi li:"iffi :, ;':kI1"il.,Lli:"",*L.l,i,:i.i
::l::"1 .f", ':- 

rcvck or cdu{"rion ,,a -",or ,,",*alona wnh dhcr facror.. HowcE( rh,s ;s nor Lkety roc,phrn afl rh. aso.iarion as rhc oho was rclauvcjy
::,rl:ffi.r 

$.,oeyom*jry (con,rrucrion *o,r.""r, 
"nirwe_d'sh sNeys dwDB rhc t98O, sbow Inrt. d,fcrences

1:, 

".,.,* 

ry '*..-nomic srarus ta6t. IIuhra5a.ri.s

ffi::,,.",: ;i :Hilj;,frl,;,tTlI'IH,i.".,*li
.Eerronat .trd lorm.r smoke6 in rh. r.f€renc./ : 8rouP, or

ffiffi"fffi$.gT_. trffi#ffi
l:ll.t,.*.:: *r*. and Mr. rn a rosisUc rcsrcssion
modcr Jor Mt (;nctud,ng smokrnS, tow kvJs orcducar;on,
ano agc), snutl u|c was mr a significanr risk fa.ror tor trrI.
Iy p,."",," .r,"r.:*, or, and di.b.res prcvarence wcrc
]m.[:, 'n c cs- md (on,rors ,o nor inctudcd jn rhcmLrrUvanare mod.t

I_:n" )*9lo.oi*:, hy uun$sa.t; .t at I42t. (rrbje r)moft. deuited informa,,on atour ST (p,csen! us.,pr 
'ou' 

us€, amounr, rype ot pr.pararion, atc o, onscr

::"^".*l.lh., ".,""1 
_:Tng wa, asdarca wirh quirringsmornt) $?s obraimd frcm MI parrcnrs. or rf ecs haiorc!, trom krr of ton. Mcd,an consumprion ofsnuff wrs

Jyo 
Dj,rs 

ryr e.c!,n borh ce,<s md conrror,. McdianaBc,o, $,flrn8.sutl 6e was .]l.5 yeB. which may brc,prarnd by .,1. f":, ,h,, manv had sr re,J snurl rn(onruncrrcn.wirh qui rng smotinR Regujrr use o! \nuff
I:. i:t,:l ro.onrror fo, conroL,ndins by hypcnens,on,
row rocrs,ot rducaoon. no, bcrng maricd o; cohabiung.oEr|(rcs. tuloyn hiBh chotesrcrot ,nd hercdrrv rn ronai

,arat Mt ,cmarcd srari,r(,tjy i.sr8nrfica;r afr., rh,r

Erpte.aitons ,or rhe dinerenc6 bctwecn rhc piosp€€.rv€ coton ahd c5.6-conkot studi.!
Ir i\ dimcutr ro asc$ wh) rhcsc srudrr\ shoutd l,r\coDrJncd ruch db(r(panr resLrtr\. Botindcr,s srudv lJolwa cdrrad our I0 ycars carj,c,, and rr rs p.,ss,btc rharrvpci.or snu rn u$ mav havc (hangcd during rhis rimr
f^:.1_tr:l; ^l'.h,". ",9,:: r,*.io-" *,.,.,p.n*rxar _rn 

,rlolmder 
\ around l5 of .mptoy.$ did norarrcnu rtr^ ha(hn( a5sersm(nr, rnd rn uhrassa ,!ound tur. ot rhc Gs-sencs drd nor rake prn.thllndcr'\rudy ,\ p,o,pc,,,,.. I"rg., ,n,t *.tt a.",g,,.a.

end rrs404f evc\\morratrr) rNt shoutd nor b..lhmirsed
MB.lasrtrca on of robac.o users i\ possrhlc, ar smokrngsa ni'r 

'c.meaurcd atr(r b.rctrnc rn rhrs suncl
1l:l:.:"" ,, : popurJrron rctcr a hrBhc, fr,,rx, on or(Is,krrc \mol'eA h,'c qu,r ro u,(,."rf,i,n ,,,",.,_ll3l. 11,,5 (ou,d rc'ujr In ,n un,lc,(srmarc ur rl,e rbkas\(rJrcr, $rrh (rtJr(lr( u\(, nukIrX rt,l(d mor(

Srrrdtcs conside.ing .tnt.rhcdietc 
outcomes, (CHD risk

Stuctles ot muttiptc .tsk t ctoE
A-,n-umb.r of cross.sccrion.t srudics have .vatuarcd rhercr.rmnship.brr*rcn Sl.us. and Cl/D nsk fac,ors. fhcsesrud'es can bc ha.d ro inr.lprcr, as rhc hh.b.,wccn sr ,* ,,d Cii6'il;;:,'-r reh,rcNhip

l?Ie,vious 
c\r6u re ro sr ;;; ;"",;H:,::.f,.:l ;,j;exposurc a( thc rirnc of thc srudy).

Il,l*'': ,". srudy of monariry amons consftucrron!orKers atso cos;dercd rcc.ipr ofdis.biti(y pens,ons, and

e, bas(tinc l l. Amone 46_55 yca,oros, sur, 
.us.6 wcrc more trk.ty ro r,-"u. " CIIO

."itrlt;L ;f; ;l!:,ton- I u-'s* t:i o z'.r s -a

On 
-Sscdirh 

srudy rcasunnrtv found trfile ev,dcnce of
l::':il"li,:l;-.::::i:i:nr )ounB marc srusl., clccp,

t*r:",]b i'tfl ,rt".fl 
,"t 

f Y,1lT:-il,:::l;
.::T1.^. rcrunrcd smpjc,. and was Lmircd ro
]o.;ll 

.., .,*: rhc.asc of 30. rvrd(nce was found ofoI eoc6 rn orhc-r (;Ul) nsl ta(ro,s (such as rncreases

:,:l::i'l-119-'1:' c')nsumprion and rotre, c,,c,c'!c,!(,r , unparcd s,rh non.rob,cm uscr,), and rhcrc wcrccducar;onat t.vcts bcrwrrr:*'" -"'*"',"J ";;,;b,il":::,,"'J::::i1,1'"'.'1"1,*, wcrc pcrformrrJ. ,, i" o,m..r, ,.

i:i::,: o.,.," 
', " " 

* ,^,iil.l# iJl,;J:,,ffil;
:ill,*11 *, **,*rh ronser r.rm snunux .monR

 
-fuflhe, 

Norlh Swedish srudy, {pa ofMONtCA) found

If #:1 rrh",'J[,:'].'I'x r'ilH:'T;;IlH
i;t ;:HTi":, :[,",,r,.ff #:fi ;,*#;f #i
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Thcsc findings wcrc supporcd by a funhcr lrrgc cross
sccrional srudy (, = l06l) ofyoung male bas€ball playcrs
;n 

'hc 
llSA Ia6]. AII parricipaors wcrc well cducarcd and

th.rc wcre no sipific.nr difcrcnccs berwccn uscrs and
non-uscrs. Afrcr adjusrreDts, no associarions wcrc found
b€uccn STusc wirh sys.olic or diasrolic blood prcssure,
pulsc, and io(al or high-dcnsiry lipoprolcin cholcsrcrcl.
Again, ihese arc rclzriv.ly young mcn, and also lirhr,
ofrc'r ssotral uscB of ST 1461. wh€rhcr risk frcror
pmfilcs suld bc alrcrcd among older m
w;rh h;ghcr usc rcmains unexplorcd.

,rpercholesacmlaehia
'Iivo s.udias considcrcd rhe rclarionship bcrw€cn SI'usc/
and cholcsi€rol lcvcls. On. la'gc cross,sccrional srudy
ln = ?Uo) ftuo], rhe USA found a z.s,fold iocr€ascd .isk
of hypcrchol.srcrolacmia among SI'us.n comparcd wnh
non-tobacco usc6 (RR=2.51, 95% Cl 1.414.29) l8l
Thc risk amone cigarcnc smokcrs was ,lso raised,
(Rll = l.sl, 95%Cl l.l4-2.0). tbssibleconfoundinewirh
dierary frcrors, howcvcr, w6 nor considered. Smokclcss
robacco usc was morc common in young€r and lcss

educarcd subjccts. 'l}e rypes ofSTuscd were nor srarcd

One funher small srudy from Jaipur, India, compared
lipid lcvels amons 30 smoke6, robacco che*ers, and .on
robacco usc6 1471. lt is not v€ry clar how rh€
parriciprnrs q.rc s.l.cred, a rhc r}?c of robacco used

is not srared, Ir is also unlik.ly tha! mejor clnfound.G
(such as diei) wcrc considercdi rhc sex d;srriturion ofthe
panicipants is nor cvcn givcn. llowever, sutistically
si8nilicanrly highcr levcls of low-dcnsiry Iipoprolcin
cholcsrcrol, very loe'densny l;poprotcin cholcstcrol, and

rriglyccr;dcs, and los'cr lcvclsof high'densir) lipopotein
cholesrerol wcre found amone both thc smokc6 and

chcwcrs compntcd wirh non-smokers. No slarisrically
significanr d;ff.rcnccs wcrc fouDd bctween rhc smokcrs

Athetuscletosit arrcl oaher ,ist taclott
Onc Swcdish study of carorid arrcry ulrrasonography

among 143 middlc-agcd fircmen found no c denc€ of
inclcaled wall thickness of lhe arteN or carotid bulb
among ST use^ {rsnrficanr rncrcar(\ amonA crBarcrt.
smokcrs wcre obs.ryed) 1481. No sraristielly sisnificanr
increrses wcrc lound in arhcrosclcroric pl,ques, or othcr
cardiovascular risk factors (lip;d rrrcrions. blmd Prcssurc)
among SI'uscrs rhoush rhcsc rcndcd Io bc sliShrl! hiAher

rhan amoog thosc who had nevcr uscd robacco li:tposure
ro n;corinc, howcvcr, was 37% hithcr amon8 lhc SI'use6
ihan cisatc!tc smokcrs.

l-s lclcls of litrr.ss arc rndcpcndcnlly p.cd'cuvc
of cardiolasculrr nn,nalrt\ Ia9,501. \ furthcr studs of

physicrl performanc€ from rh€ samc popularion of
fircmcn l48,s2l found rhar lonS-rcrm uk of ST did nor
significrnrly influcnce exercisc capaciry (no significan!
diffctcnces in maximal work p€rformcd or oxvgcn uprakc
b.rwccn snuff dipp.a and non.robacco uscrs, Lig.rc c
smokcrs howcv.r, p.rfo.mcd s;snificanrly wo6c) Is2l.

A numbcr ofsrudics havc cons;dcrcdrhc effccrs ofSTusc
on blood pressur€, alrhough rhc majodry of rh.sc havc
consid.r.d rh€ 'acurc' cffecrs rrrhcr rhaD possibl. chronic
influcnces- Bo,indcr's srudy (ddcribeC abovc) found
associarions bcrwccn STuse and bloo, prcssurc ll I l.ln.
c.oss'sectional srudy from rh€ 198ft, Schrocd.r and Chen
lszl found a rclarionship bcrwceD ST usc and hi8her
bknd prcssure among 710 young men volunrccrs ag€d
18-25. The mcJn bl@d prclsu'e ot le ST uscrs *d
143.7/80 7 mmllg comparcd eirh l:iI.d72.8 among .on
robacco users. This rcporr was in.hc form ofa lcrrcr, and
no olher dctails ot rhe parricipanrs, sclccrion. and
possible confounding facrors wcrc provided-

A further crcss'scctional srudy of ST us€ and hypc(en-
sion in thc USA rcponcd rhar mean sysrolic blood
prcssure wr signifiendy highcr among 'hcary' robacco
chcweG compared wirh non-robacco users (139.3125-l
vcrsus IZ4.2a 13.5). Diasrolic blmd prcssurc was also
slishrly bur nor significanrly raiscd ls3l- Snuff use was
nor associar€d wirh higher blood prcssure Thc alrhors
nrtributc this to thc high l;quoricc conrcnr of chcwins
robacco, bur not of snufl. However, rhc srudy was
rcpor(cd es a lencr, samplc sizc was small, and sclccrion
onclcar, and olhcr poreDlial lifcstyle facrors (such as

physical afliviry or BMI) wcre not controlled for. lndeed,
'hcat! tobacs chewe6' wcrc t0 yea6 oldcr rhan non.
chcwcrs, and this alone could account for much of rhc
incrcasc in blood pressure (snuft users wcrc slishrly
lounec' rhan non-robacco us.rs).

a nli -oxicl a nt nuarlents
A funher rudy from ihc MONICA projecr in Norrheir)
Swcdco conridercd thc eflccrs ofSTuse on plasma leveh
of anri-oxidanr viramins in a small samplc of 40-{9 year

old males (ascorbrre, reophcrols, carorenoids) ls4l.
Rcsula' smokcrs had significanrly lowc. lcvcls of asco'
barc, lipid-srandardizcd a-ro€ophcrol, a carotcnr and p

.ax,tcnc than non-(obacco uscrs. If,vels among sruff
uscrs were genctally similar to non'tobac.-o uscrs, cxcepr
rhJr \lighrly lowcl a' and D-carotenc wcrc obseNcd.
tloecvc', consumprion of fruir and vcgcrablcs rcnded ro
b1 lower for smokcE rhaD rhe orhcr rwo groups. rhoush
rhcsc diffe(cnccs were nor srarisrically significanr. l-he
3!rl''n\ \u8gc\I thdi l'lgh rurnovc' ol rhcsc trr:im'n n
(is.rcr(c smokcrs ma\ rhcr.lorc bc causcd b\ co,npo
n(nrr of robacco smokc orher rhan nrcorift, rhough rhe
\x rplr s,z. is small (, = 97).
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ctucose intot.ranc. and <tiabetes
Onc SwcdBh 

"yudy 
har cxlmined rhc retarionship

Dcr*ecn usc o[ oral mois( snutT, c,garc,rc ,mokinS, an;
sru-co6e mror.Bncc.in mcn lssl. tlis was . taGc;scI
dcs,tn€d cioss sccrionat srudy. A raird bur nor't,l's!,efly s,gnrtrcmr rct.rionship b.rw..n borh curcnr snutlus md crgarcllc ,morong kd found wirh rype Itoabercs (OR t.5, 95* Ct 0.8 J.0 fo, currcnr snu ur,
OR =-t 3_95%,CI 0.6"J.1-for curcn, c,r.rc c smorJnd.
oLrr nor wrrh gtucos. inrolcrancf d,nsut,n rcsisrancc. A
dos€response rctarionship was ajso found; borh snuffur.ls.md.c;Barcrrc smokcrs consumrnB rhc mosr robaccohd rhrlrsherr odds rario for di,bcr.s (OR = Z 7,95% Ctr.J_).5lor s-uI usca cdnsum,ng rh,.e or mor. boks p<rw..k, oR -. 2.6. 95% Ct t. I _5 8 for smoking 25 or m;,c
cisalclrcs pcr day).

Dlscrrssion
NL,mercus srudics havc.xplorcd rhe possibt. innu.n.eol 5i usc on canccrs, cspcciaflv olat cancfls. Mosr ofrr'se crners ,rc rchrilrt) larc. I.br eEmpte, in rh. UKr,rc rncrdrnce or orat canccrs (jCD 9. r4G t4c) wa,9.3
f, ,o0Po in mcn, s-0 ,n wom.n in trxra l2zl.r,.onv.r5ery, cslmares ot ,h< Mt 0Ct) g, 4t}4ti)
li"l:*T ,. mcn arc to(lrotd tlcercr. ar ey) p,crloo00o in rhc UX lsol. &rrnarcs ior womcn eary fmm94 265 pe. t00000. Srud;cs invesrigarin8 orarand orhcr
canccr ourcom€s must h2r€ had suffici.nr povcr torcpon on much morc clmmon card;ov.scular ourcomcs;
howrrcr..rhcs. resutrs ar( gencu v nor rcpo cd i, rh€publ;!hcd lireErurc. I hc porcnriat card;ovascurar cffccn
ofSTusc havc rhus bccn tdsclv overtmlicd.

Thc.(vidcnc. fo, an cffccr otcit.r.tl€ \mok,ng on LVt)
nsk 6 clr.r-cur, bur an ar., ofonren,,on N hos cll.crt,rh6e effars arc mcdirrcd. Mosr stuaies havc fotrnd vcry
low rardrowscuhr nsks as$cia,cd wirh ,ncdrcrnat nrco-ne p.oducrs (nrcor,nc rcpja(emenr rhcrap,cs such asparchcr dnd.RUm) l5/-591. tn.onrunc,ion u h s(eral
rrudr.s \how'nB l,utc in(rca\cd C.l/D Lst t (ror\ o{ ri!k of
Cl lD ase i,red wirh S"I rhi, su8Bc\rr rhar nrcor rncA, 

"may 1d bc a major r.cro, promoUnB arhcrosctcrosi, orrnmm )tvs6. end orhe, compn.nrs of smokcd rohafto
may bc rcsponsibt. I451.

On. wejj desi8ncd ,nd vc.! ta,Bc prospcrrrvc cohorr
rrudy round rn rn(rcar(d fisk ofCljt, dcarh\ In S$cden
lJ9l. Bascd on rhB nudy. ir *ems pos\ibh rha, rhc,c i, amoJ.n rbk ofcard,otas(urar di,ea* a\sc,arcd s,rh snu,
usc in Swcden Gl(ularion ot p.\Rr for snu\ usc and
crFarcrr( smokrnA trom rh. csrirorc\ of RR ,n rhrs \rudy
and srimarcs of prcvatcn.E of ciearellc smokin8 ai;rj'u' 6'.rmm.a_T:: rrlss'cd(n. \u8a.\r ,r,J, n,uBhr) hJU
rr,c nL,nt,(r ot (.lI) durh\ (,,utd ht " rb-rcd b ,,,,ur,comp!rd $irh crBarcrrr smor<rry. Scvcral orhcr,
vndlk.r. Lru\; \.(.ronJt rruor(5 hlvc \JAA(.r(tl purnhl(

rs srrErdcs. to6.@. risr,..t to CHO Ondier d (!Et IIr

;ncrcAcd risks l8,ssl. M.ny of rhc srudics rcv,cwrd a,c
1,1'.",1.poo: 'n 

de,.rm;nhs causatiry: rhcy are .ross.r.cr'onal,n.dclitn, som.rirDcs sma ,

:iTl^::,:1..do nor ncc6s.riry adjusr rbr imporra;;.o oundcrs. tn- p.nrcula!, so.io_c.onomic
.rw.ys mcarur.d and conrrolcd tor la4,a7.5Z5Jl. M6r ofrnc srxdrs comc ftom Swcd.n, md ir ennor bc assumcdrn,r |n r.sut's woutd beJ.n.mtrr-?btc ro rh€ rypfs of STuaf-d fhcwhcrc. Mosr ST producrs .rc DrotEbty .on
:'^o:::11 ':l:,i1":*' 'isarcfic 

amokins iratuns arj rhcp-:l:'i l.iil .frc(s. parricurarry cancea, inro a(

lll,ll-lI'i.n,,* ,, sr lay rcducc risks ofmajor dearh
lj':.1]T" ,.i,,.,_ 

^g,ine addicrcd cisarerre sqorc,\.
:T-.,,.1 :,1 -T* h",m ,ed ucr ion. srra,esy w,ir nced
:o 

{.l(n:esdgc rhc lact of evidcrr. and unccflarnrics(pal"cuhrly for cardro%$ular discax) and derc,mrrrc
cornmun;car. rhcs. rcscParions ro rhc

scncral pubt;c 160l.

As wirh any rcvieq ir is possrbtc rhar some publ,shcd orurpubti+cd srudiesray have b(en ovcrtookcd. Srud,cs
efT.crs of cardiovascutar d;seas wcr.

iil.ll.'ilI;I:-.,"" rhc search s,rar.sy w6 comp,c
srvc daabasc scarch;r,A crn,cdour.Dv rwo rcrca(hca ind.pcodcnrty, r, wc as conracrs n a DomtEr of crpe,rs ,n rhc fictd. Ir ,s rhercforc

;,"lll:ll-li'ii,r,,:', :'ud'es havc bccn m;ssed li,r,her,
'arR., 

wcx.dcnsD.d cpid.mrotogicat srudies of STusc anj
::l:1Tl!il discases and monariry arc rcqu,rcd in aqncrv or rcg,ons ro ctanfy rhe porenriat nskr.

Ad(nowledgements

!l::: u,l::. crcg. Coonolv. tud Farcrs om. rnah.sh

yir:lrl,.ii-";:;.f ilU"#"ff ::#,;H*lj
srram(,p.obe fl.Wrsr, Vargarcr \ryhtchcad and I )eborah

::n. 
arr erov,dcd runhelnformarion

rcmmenrs. _th ks etso ro Ci Doran for sccrfr.fial,j:::,1",. 1.1. review ras runijcd r,y ,r,. rr."r,r,rrevctopmcnr Atcnc!, UK.

Relelonces,ffiHH;4:;,?.s@.Fa,!@bc@,yBd

' 
H':*?.#.,*ffi ffixt""ty;g1 91' "

"itrT'*ffi .tff :#;f*#ffi:ffiim
' trff : lf*:i*,i *HS :,H,%;i.,?rr.

My.'alslo,!ge"\ovD.fulhrp,^,,"-_-*,-,._,d**;;;;;;,,G1;':"^M_.^
.-....*,."_;,;"::.^:.-:_:"-"*"-

^ 
rtrY das c,oodi R$ i;";.;; ;;;;"..,.'-
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Use of smokeless tobaEo anOrG[of myocarOiat infiiaionand ctrnl,.a. .r,.+^,*^.i^ -^- -:--and s'rroke: systematic r.riu*.*itt r"ij_-ui,lf-. "' "' "'''
Paolo Bofferh. eprdemjologist (u( Straif. epidemro{ogEt

 ASlf,^CI
Ob,..riy. Io ars6s wher hcr peopt. ,ho use stnoket.ss
rooa.(o produds .,. at m.r.ased nsr othyo(ardial
hrarcxonand nob
D.rigtr Meta aoatysis otobsEtuanon.r srudrstbm
)reden and the Uait.d sr:r,<

(r. ,ti a al{, 2@4jlena6. o'l' sou'.es tla lron'c d.rabrser d nd rercretu . ,{5
dd O r iq/trilnlxo ual: .nr.dron euaitrtariw .nimater ot the .rsoo.trotr

berween u3e orqotetess rob*- o,**r. 
".1-,i."r.myo.ardiat infar.rion and qrof 

" "ronC 
*r", rrok",r.

Rcvi., m.tbods Both autho's ,"0"r""0-,V *.*.,"in*.'l,nates and {udy (ha.. en3xr !. 5!hmar(tar,w nsrrfr,e Brimared o",r,. r*" 
"r 

o"ii-
.rf..rs nod€ts.
t.s!lt, rI (udies, hainty in hen. were in.luded. Eishl
dsk eeim.res eere .vaitabt. ro, r"r"r ,y".",ali. 

-."...

inra.tion: rhr,etari,e,isuo,-",,." 
";.;.t";..tobac.o produds was r.1l (esz,-na-," r.oii"

t.2r).ndrhe ex(ess ,isk ,as ,"u,i,,.0 
" -""r r*,r.Ihe retative nsr orratalsl,ot". -,1" U"ri, on*lirr 

-.

.stinales. *as r 40 (1.2A to l 5a). rhe studies t; ;lhthe Lrnit.d Stares.nd Sw.de.,t 
"*"0 -,".-*a nr*.

or dearn rrom myo(a.d,ar int.",,".""r.u"r" iJ 
-^

in(lurion ot non ,arat nyo(ardial iitadion and no;{aral{,ote towe.ed tne sumn.ry dsr esrimates. oara on ao+.
r6po.5ewere tinrited but did not,uggesl a strong
retation b.twe€n rist ofdyint t,"" 

"ri,. atr""r."""a
nequeatyor duation ofuse o, ,."f","_ ,"U".- 

,,-

p.odu(ts.

Con.tusion An aiso.ialion w.s dele.led b.rween us. o,snotet.ss roba..o produ(t, a"O ,,rl( , fr,", .ro*i,"i
intar.rion and st@t.. whi(h do.. ,o, ."u. ro O"
erplri.€d 6y.hafte.

ulnooucllotrt
Orat dnd n ar smokctess roba..o p,odu.rs have be€n
usrrt n manv.ou ri6 ror._r;^ ru"., *,li
,hr 2ut,.rnhry. useor lrr6ep,"a* 

" 
a*r,,iJ," i."".

op. {d Nonh Amm,a bu,,,"*,* 
".,a _.",,.rm(.orurha bM Fpon.a _ r"p*, r"" i.i,i"l.pdturur! dons p.oF,h r@n8.i rh {U , Thes.piidui,\ hJve b.en p,opolcd a M,lflnr,!.ru u!a,

eu, \!,doG!r !Tot,nB fn,a,,.,,",r,,,_1.. i- ,lismalc,, o, nc6t,6rbtc, 
",r . r,."to 

"."i.r."n,br,.. h J ,., o8lbcd , d,,ndspn ,,, hum os , orl,c,f,,r.nr hr:J.h clrc.s ,n.tu.t,. rn ,,,,,..",t ;,ai ;;

ll
n,yo(ard,.t intro@, {rokc, and .dvo* r.produL
:lj __*.,.:, o."-._s ,_h" ,a" 

"f ,-"r"r"*-,oDr, o n adnvarulI d,*ds,s ihponer. Fv.,,oe_D8n,mdtu( ud mo,tahy trom rh* ar*L,
."".T:ms["ti]::**: .f :t "1,#.. 

-
usm or shok.tes bb.c@ p,.d,*, ;;. il:iuporunE and..,panddt a prMou3 ren.u od mehardy,s on uD lopic,Smol.le$ roba((o Drodu.ts _(onrm.d in .{ea rd,tl.,.* r,"- ,r,"* .J".*"a,ntu'op.od Noilr Amm." t ...*.**#..$.ha us.,orsolel* r"b..o p.oar.r. - S*-oena! N.nlr AmenG d. " "" .*."a *f or 

_
:::i rlm ny6dd,at Inrmon ed r,om ,r,orecompded urh non.u6r

itEltot S

Tlr \IOOSLSudetrn6 ro oda.an.tr$ ofobsrrur.
"o@ iud,6 D.eP,&@oto81 Ee,e lolo*ed u w€i.r4.r.d srude rh{.prcqdca. qu-or"r,. 

""r,_a"it.::.ffi.11ff#:.i"H_1.:HT:."i
llii:,I,ff '*l:,il::i":;.i, ?I"m:r *::,rh.,.-s. !{'@dd rul- **-*rii"tiii.l,,lj
ii!r111"",::,;,fJi'i';,*l mm lil
,..llll3ll"*i-... L":d:,s"tM.sH refrst I )RerebrNa.ltd-l^n F.i.td!l A\D ,d,srde;f 

tAtl
ffi tLliiJfrHT:#:ii.;,iliii,,i:*,
:,),,1_r{s,"m,) 

oR (,,.t*;:;:'li;J[ill ;'l
.I1Doxcr6, rebd-.o t) OR i, ,p,, ,"t*.": r x.
;X"::*.1:::': rl' .|Nl,l,::h.', |rudr\rme!,,

:.. :fl i{?t{::}tfi ,[1T 
l]1,;:;lHll,_T3

:T:'rr: 
!tud).:,..hhd ,dnnur,.d I rx porenrajrr ;rc.rMr reterenc We.omDl.kd, *,h, ---_.-, '

r#l l;'-H;4r,.:1:.ffi ,;+,ilx t:ifi
11u;;1. 

o1 .-,iayr., ,";:,;;::';l 
yil::ll;

.1,,",. 
'T1-:l*" oR ..r,fq,,,c ,ub4,o. r)R

_Lrd,,o 
sA-\tE (hcHn8 . nrt,,,,n,",*, ri,, ira
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OR Cae' OR corEot. OR prospecrive)), whi.h
r.sll.d in a addiuo.al 75 ref6.oc.s. Ane. exctudinS

'rele!.nr itudis'r.,;t we <h6ked rhe ref6enc tisls
ofr.l.rar stud'.s d rd.nLfi.d one.dd,ndal pob-
h(aton.-''! Afrd ftlG\.r d(tu'on of irud6 don.,n
As.'''-rrlindudn8 oDc srudy @ied otrr in 52
counti.s, pr.doEi@dy Asid-,',), reports in $b*
gudr publidro ,'r1-.o-,.'&d $udres nor retDn.
rnt s.Pa,rc nd .srimir.s lor my(rdal ,nd.non
ud srroL,-'r l0 pubti.at oB y6e irduded for mel,-

Dala etlra.ibn and qstiw assessdEin
Bo$ aurhpls in&p€,denrty absrrtur.d the 6timar6 of
riskofcediovsq - drs.s.s, isch&mic heart dikae
or myftediil intu.rion, ud ce.ebrov .d& di*6e
or sfole {inclu.Lns sepdaLe elnhats tor rhe tal,]
tumsorde drs.Ms. ira!ddable)Md &p cheren\
ocs ofrie study The absda.Led d i eere @frpded
ed an) in(oni encies ,.solved Wlpn por$bte. nsk
esrimd.s for @rent and former use of sotele$
toba.co w.rc abst-a.led sepaarely.

lf sev.ral n6l esamares were avaitabte from onc
stud! (lor .x@ple, sepdare resulB ror nen od
somcn or for cscnt ed fomer uk), *e cohbined
dED by cdrlanS out a hda dalyss bred otr a fi:ed

Oala rynllEis and amtysis

We cM'.d ou' a m.ra. dllns ot Lhe sqrdy speo6c
rADlts bsrd on a radom e|er rr modrt., We used
thc nahsdLal pic].geSTA]A ro !r\r to, hpre,oScnc )
ud ro czlo latr summary ,.hov. n*s d gjllt.on
fid.nc. nreryils. 8.8g\ ks wa uyd ro dd.m,n.
rhe pr6.nce ofpublicarion bi6 ,q

W.dNified 3rudi6 oD rhc b6's of ouroDe inlo
.dd'al 

'nrar.rion, 
slroke), (oun!-a iuntred Sraks, sEe

dd), study d6i8n (.oho,! nrlu.LnS n6red c&
(ontrol. orhd c*' orool:, and zdpsunenr Io, por.n.
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uoledlyie! w.r.,rpoir.d)ud rlue. us.d r fbputd.riontb.s.d (Jlftonrrol d.s,8n Nrnr srudrcs Ltr€
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a smmary rel.rivc.iJk 'i'| nil

The n,,e 
'ndependenr 

n* sdmaresror mvftddral

'nfe 
, uon (r.bh t ) rduhed rn a sun.rnuv rcjau,e nsk
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{9i% (onfid€n.e inkd.t0.89 ro I lO), wirh.v,den(e
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I's rL for.9 pbr or.n+ .il'm.16 lor la!.rmvo.rrdial
nl.d,on an6e u+'r olnords toba.(o p'odu(ls

nydddjai infarcl,on attribuhble ro use oismolel.$
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OR Cde' OR .onEol' OR prospecdv€)), wh,.h
r.$ltedin addiriond 75 r.fa.nc6 Anaexctudn8
irel.lor sitrdi.sr !r 

' 
i we .he.+ed 

'_h. 
ref*encc l$G

ofr.h!Mr tud,e! hd idenufEd one add,nonal pub-
I'caron -r- AIa turr),d.tdurion otrru&6 done rn
Asia'';un iiDdudiry oe srud), .uied our io 52
.ouD!ri6, p.edomjnandy Arie-r,,), r.por6 in 

'ub*quenl publicno ,ri_r,''! ud studiG nol repon

'n8 
sepde risk .srimar6 for mr-@{dial in{d(rion

od 3uok€,''q l0publ!.ations were indud.d lor ftra,

oala €xtraclix and +ality Es€ssl,Enr

Eoth au fior independendy absrracred rhe csllnaG oI
risl< of@diovaculd dise66. iEha.nrc h€an di*e
o' m!o.{d,al infncrion. ad ce..brov&l dire
or stroL. (includinE *pmre bohatE for fic fad
fomi of Lhedr*es, J dvaJabl.)ud 

'n. 
chadr.ns

lj6 of th. studl. Tht absEaled data were comp{ed
d eI incocisten.iB rdolv.d Wh.n po$ibl., tuk

Gnmates for orc ed folftr uk ot smokeles
roba.co ,.re absrracred spdalely

If several nsk es(mat6 *€re available frofr one
study (for *upl., lpdare resulB ror ncn ad
somen or for l:u6t dd tom6 uic), *c conbined
them by cuyinS out a me'a alv.ii ba*d dn a fix.d

Data synlhesis ad analysis

w. .d.d our a m.r...nalvns of fi. srn& sp<r6(
r.sl13 baed on a r dom eff(ll model.'' we used
the sbtisti.al packa6e STATA b car tor herero8.nc'ry

d to calculate sumoary relar*e nsks d 9i%ron.
fidenc nleryals.'r Bcsrt rest w6 used ro derm,ne
rhe preeDc. of public2rion bis ''l

W. cl8ified studi6 on rh. bais of our.omc (myo
.ad,.l 

'nl!rcho^, 
suok.), coDnt ,v 

(Unned SLares, Swc,
den), study de$sn (cohor! nrdudjng neskd c4e.
conrol,oUE l:econrroll, d adjurtmenr to. po(e.,
tj.l conroudcA, m addiDon ro t8e ad er W.
repearcd *!e mcta-d.lysB aJter sEaifirarjon by .orn.
ry (Unired Sd6, Sw.d.n) As E usual in m&n oa,
lyses of .pid€miologrcal sttrdies,x $.e combincd rhe
reslltlol.ohon d r&<onrrol studier Th. posrble
innue cr ot stud) des'En wE ass6€d by r.peaxn8 rh.
orn salvs,s with.ohon studies only T}[e cue-con.
tol trud'es b'.re available all s?'e from Swed.n d.l
reporred orly resula on m_ro@dEl rnfuchon To dN-
dldgle rh. €fecr ofcountr_v lrom rhd otsfudy desiFn
we.n.d our a fu,fid alela. alvsr of myo( dal
inlarcdon r.srided ro.ohon stud,ei kom Swed.n

C.aloJhibn of atuiblrabt€ ,rdcrion

Thc annbutable fra.h6n i a merure ofrhe burden of
smolcl.$ rob&co us. on .irdiora.trlar dneana lr
.d lx cnrmared on rh. basr ofrhe relar'!. nsl Ii,nn
us. ol rnolele$ rob!.(! and $e pn)rnn,on of rh.
exposd popul,tlor: p,oponion of cxposed popuh.
tonxi'clrve nsk I dN1d.d bv lplopubon or
erDolalroo,ilarui. r.l.(n.r\t L l' l

\at us.d dr @uDE)._. spc.fic r.tativc nsk or taral
mveldial inldcron &d falat srrote d..ivc.t fron
th. pre*nr heb ealvrs, dd dala on D,oetuon ot
smokds roh<co eB Irc- '*.v. ,,, ,i." Uu,r.a
Sril.sl ed S!€d6n /r

trfsutTs
ticvrn srud,s repofled m l0 pubt,(auons Ne,r
,n.luded h rhr meu.analysrs irrs I and rabh t)',,
EShr studA ser. trom S$.ed.n and rhrpe r,onr the
Un .d SraB E8hr rl!d'6used d pro\pe.r,!p.nhnd
dc\ign i,n tuo, oni, rsulrs b8ed on ne{ed, a..Lonuol al) s,s ke'.,Fporr.d)ed rh,.e u$d a poputc.
uon bded .aFronEot dr$an N,nr irudF\ ve,.
restrictcd ro nevn robacco smoke6_ wherea Mo atso
iDclud.d lom6soteB ;r fued.,Lcr mera aoalyses
olsthr,l'.dr6da\sedoneio, tour srud,Aroobran
a sulmao, relarive r,rk.,rr,,5

The nin. indep.ndenr nsk esdmarcs for myocrd,al

'nrauon {rable l),esuh.d,na $mmary,.rall\e nrt
fo, .wi u\p of \mol.l6! roba(co produrrs of 0.,,c
igi% (onndFn,e rnredal0.89 ro r t0l. wirh er,dcn.c
ofhereroS.n.,rv bprq.en 3tudi6 tabte 2irc{ tnr pnb
l(d,on brs IH.2) No.hdence of u in,,eed,,5k
rE pr$enr dong on.nt usft {*v.n nsk er,n.r.s,
wirh h.raoSeoary) or fomd $.6 ifotrr nst cs,r.
mar6i labl. 2). ReilicriD8 the meb-oalysis rocohorr
smdies gave a sulmev relarive nsk of 1.04 i0 95 ro
I la, sx nrk esumapr. As,llstudes but one *cre m
men, rhe ualyses nratifi.d bv ex wc.e nor infoma.

n-o hetero8eneiry ss foud MonS dre stud,cs
,pportrng far,l m!o,ardral irtd(l'on. ,Fsulung ,n r
run,mdy r.lrtrve rsl for ev.' u\e ,,f I Lt .t0l) 

ru
l.2l), b4.d on e'8hr nsk .\rmarB irdbtc 2, frB 2: r.{
rn' publ'(d,on b'a l' 

', 
t TI. m('.:a. ba p,ACn,

tor runenr use olsmokcles. robr,, o produ.B bur no,

Pubrkiion( lrcn *.,.h or pub,ii.d
and rsr w.b or s.ien@ *a;.h6 (n= r er) l

Rd6io',, @d6 tM A'r a;d orne,.ou^r.er(n=5).r,i,t,

L.tuloi urrpdsinduaEd h I
I_r----
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^!..Gc'.d[iioi.sDil

,!.J.srio'..ndda snut

&..'.ri,io, ,-,
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tgcua

ru.s"oa r:ral. ulr

3*rtsrt
r xl106dtt)

utDc

srol..r.n!nb{. 1../.1

!1E"'.tr'19"1::%ft. c,'.odd &...duoion, ;";...t!r pnye(.r {rMrY. bd'

fo fomer e. -{n ndeNd nsk ot falil nykad,ai
'nlu(donsap,$. rn,rud,.s hom borh rhr Unircd
stat6 Md Swed.n In nnr \rudv from lll. thrrcd
star6. rhnh uaj!\ed i he,{nE rob&, u do ,nDtf us.
sparaklv, rh(,"*ta ker r xld ., Rr,u,,unB fir
andyisrotnerh,e hrl Aum.r6 froh cohon rnrdhhswlmE^cc$mm6 r.taufehrtrnr | .rr, I n,!,t.,t t)i\.,..,!,.,, ..,idt\\c. n{ fcrJt ,n\,.J,t,!

6o

of cron h?rrrpo,red m t\osrudes,,,.,n.a,Ie,
*a he'r a srtl'jticer Ipnd rn nst by durarron n, Lequmo nr s..t ur m m.srudv rhc,olar,!e nsk nr r.Lrr

BA hr8he{ ,n rh. glou!,tB,
uxo smoxerr\! (,bdcco musr ufr6. "

On lhe bs6 of,r nsk Bnmarei rhr otoalt ,drur.,rllor\uotrvx I ti, r,,rirot lr.resltor puhtxdu,,nr{ar I r.crlit,. I ti.,.,u1,.\tr.herr'roq"np,,,,.



I$r.2|nesutBorn.{a..ntri!o. rr, or myqr,;;t iit;rio" .,,a,r"f ."a,* 
"rsnok.l.er loba..o podrtts

hdaoFi.jry. Iesa(,

f.i"1:!9h:

'*.

".
oo,

92

.

Eiili,or prot or *r..rnorl.ri, raur,,i-,a"r
lnrad,on,mdg u3.B ot rhora*: rou.<." o,"a.ir, '

myftadial infam on arrribDrabte ro usc o{smokctrs
tobeco produck le 0.5'y. in thc UDned Starcs
5.6%!nSwedpn thF, onAIDndns cxurrs to, dparh\
f,om suokc wr,. I 16 ud i ,tor. thc L e, ,csuk ba
&s.d oo a sunma* relaiive nst rhat sa not srarstr

utct sslot
Thn meh-mdysn showed an inc.Bed nsk ot farat
myo@dal 

'nfucrion 
dd faral jhoke amona useB ot

sokdNrobacoPlodu(!scomp{ed Mih mn use,\
Althod th. Ddgn,tude of rhp erccss nsk, parurutrl)
lo, fdlal m\cud,.l 

'nt{Ltiotr. 
w4,matr, d1. (on.,r

GDcy of Ihe rdlls mooS studi.s ud rhen robusErcss
for study dsign ald qualiry added ro il,en credibihy
The meh ealyses includn8 rhe .e$,tls on nonJaLal
.a,&ov&ul dscag, however, !howed here,oacnc.

'ry 
beMrm 

'rudes, 
stu h I'm,G rh.n rn'e.p,d;,,on

AII thr srud,cs on n1l of non tar:l 
'nyo.rdral 

,nJc,,
oon ad suok" w.,p don. m Sw.d.n S.ve,at po$,htc
.\pl .Don' ma) ba gr\.n to, rhe d,\rFp ,,A ,,,
,rsulBb/seen lraled non falatrddlovd, ut4 drs.
ea6 Otrrcomes d.lN likety to b. mnctNitied,n
stud'c\ of mcd.nr cas re@ .d ,n hosp,l2l jhonl!
cfter d,dEno{\ l run.ler, houp! .h.sm,\hs$t,
r,onof [ara](a,d,ova(uld d',.acr.outdAFnerar.c
Ialse posr've rest h Plo,pc(rrve \rxdies. a mN t.,s,
firation would mosr l,kely be non d,fi.renti at foi use of
:moteles roba(o,' The drflerrn(( r, ,rsuls ,tu^hr.
howec,.refl(r a lJw phenomenon

Anjnal exp.nmenrs and studrG rn humos irdicrrc
fi.r okeless roba.co ha naint) shorr renn eflc(rs

l.btiv?lkr,!i.irletaeo &)
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(etxcr) (x) (rr1.o
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S{d.Honon od6
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' o.:

Mi;;i.r5''.

'xr ,udir irrrd ii raHotri. R o, .ord dss.

As *E dtc re snh myo.ddiat iDfdction, u]t studps
but orcinctuded ont) mendd rherefor. srrarifiotjon
ot rhe mela alIs3 by sx ws nor rnfomarive. Ontv
d!*.nmr." *-r i,ait,bt. to, cun.nr u* otrm.
l.lB robftco producri dd two .{imar.d tor fonnq
u*: d m.r.a.d nsk ws pr.s ont) fo, curmr
exposu€ Studies frofr Sweden (r.hre..isk 6rimare,)
3howed m in esed.isk otsll.oke. Thc resutli6n rabt
strole werr nor heterogsos. Tt. overalt retrriv.
nsl on rht bes ol 6v. nsl6rimd6 ee I rO (r 2E
ro l5{. rabl. 2 od fit 3; re{ for pubti.aion bis
F0.2). Rcsutrs ser. .omp'abl. b.rw.en studies
from $. U,'red Srarcs ud Swed.n (dree nsk esri.
ftal6 compded ei$ rwo risk 6dmar.s, resp.ctiv€ly).
ID the only srdy I har reporrEd .erutts ac.ording rc fre
qumcy or dD'arion otusr, no signifi.er ucnd in dr.
risl of t&d s$okc r.s dd.cred for .irh€r dlmensioo of
E€, bur rhe .rlar,v. nsk % rlthGt m dr sroup q r

lon8.i duraiion of use.,i Ont) on. of rhe srudies
reponed reulrs by rl'IP of nroke a'nong snnfusen:
rlE relaiv. nsk fo, {alal Ech&mic ruoke il hil. | 02 ro
262i sa hrgn., ih rhar for halnn'rlEoc srok
( l 05, 0.61 ro I .8'0: r.jr for hererog.n.'rv p=0 Zl. '.

Thr r.sulG ot rhc (at.ulatio. ot arr ribur.bl. ira.bon
tue pr...n kd n 

' 
r.n,lr .t T1,t propon xn, of drarh5 Gom

rh I rd.r' ptot olntk.nn.r., to. t.r"t,t,or.. 
".on!ur.6 ol shok.t€sr roO!.(o produd,

O/ taoi



Ia6L rlAnribd.bl. tndjon .nd .n"t"r"ur" 
"r,E, "r

u'srdr\, ll', tJr ] nt,n,.u\,^n nfr\4Jr ,r.!., I \,,, r,"udr\ptr,r,iinnmrjn",.,-.,.. Wll,/trElIEADytOiOrdr\ptr,r,iir,fmaln.a",":,,,, .,,',,,",,' wlt/tr E [rEADy |(liowN on THts roptc

ffiJ5*[IH1Hj""i 'nd '"ok..'onc m.n i. s*.d,sh d a do * Lp@,i ""; ;;d;..:;i", ,-"
d,,^6,iy..i-i",,-. *m.,..,"..* iH*11i"1:t{:i:-ii::'J*i::;;!r!d!+,iro6) .,;_::.'..r::::::,:,-.s are uru*et.y o resuh rn-f'r$-: :; ;:1 #rHr':i.#iiry*"-xkffi::
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, 
:6-rd 

studEhr trsa rhor*, onril t*o relarivciy
rs'nl,.t m Do.s.d btood presu,. nd her, 

har,.& 
'nnftol rtudr5 in( luded tompr imokerr,n

,,," -. p*-."ur; a* ," -:",*.;;;:^'ilT fl: T:i".?_.1 ::l:"i:'' ' ,, h phu.,bh, hoh -
@aB lf,m us Md h}?.n.nsion &e rn(on,tNn rurtrrtr rm^k{5 m,thr
seve*r sn s$d'.r,d;;; ilT:"': " i e b"n m*dened a nc'* m"k.r. rruu, hlp
.qd6. d,.b.'6.;b.sry. ;;;"0.t;'ilr::''t Pe*d"n-Per uk or \mok'r's 

'oba(. 
o ue, rourd

-igi, b. "**i,"a *,ri,*;,ffi;.:,il::T: hN',rnurted m b'G bwudt rh' nurr. How.vo.,h; -
E lhm.D."r rindmrs or,nc"*"j;;;;il" PG'bjr v remd^ rhr r onroundn6 oqng,o haLra.
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sr,,(rto orsnorone 
',a",' 
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magn!rude ot th€ cx.s nsl( s small. Future re*dch
tbould ajD lo cleiry lhe n..hdisms of .fecl ol smo'
kel€$ tobacco produd. on dca$s from cd&ov4.ule
dis.d. dd to .lucid{. sh.ther a nmnd effet i3 pre
s( for ror-falrl my(tEdial inI!.tion dd noo-{.El

w. rhanl s.\Jo GciL rirdErer 
^9.(y 

rd Ref,rd m Car d ro,
helo *irh ltE I'tnatu. ea(h
(o.rtrnEaolh hds had lul xr.s ro a r ol ti. dar. d rh. sirdy
an de rqo cspdrrd.ld oe 

'iiegi,ry 
d lr. dJla nd n xoa.yol

tuldirt Ih,! stEy 6&td o rudig
tdnp.dla ar!!c rft d<l::s
Efik,J #nariroi rcqur.d

I1 Hldirc/l!dyi,P.,!ftr' 6(rrtd. Lq tuq@rht @
12.denn qtd.,q.,i ,$ b r
.r66orD46 lro.':uxc ,@

? rodu S, Godslr.I Wr.lo{xo hm
.6*io. cdqy ld rMei. eor.6. tL,r bn6tl I*t :)t.

3 B6.dr6l ir.5re6rk aie ol rh. h..lth.tds oI rEdir.d
tut Ls roh...o!..a*ri xzna &ro,! zoo7Jc1i 29.

a sat,.|r 6.idft ComrnE o EiElir.,'d i.eivrddirEd
rk ri rjrk).s.i.dft oir,ir @ o. i.rrn.ikrs.a !,EId6r
rob..o rEddi sdr.lr: tu.Brn (m6b\ 2rIB. tnp://(.
@,!o.u/hdllh/,ll .!r/(m.6/0. jd|./dd,

5 t!. ftr, cklhtdy dia- r.d errd.ii 106&.0 i^ wd6
!.pt :ridE,,tdot$.aide..h,rrid.i'ar
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tpdentoloqy . volume fg, Numbe. 6, No* tu ,@8 s^'ft U* "'d 
k" Ri

reersrrarion numbcr. a subrecis coutd b€ lollowed rhioush Body ma$ index ([BMl]i wctghr [ks]hcightinll) was

;;:;;;;;i";;';;; ;;;;;,de causcs or Death Re8isr;r, crcurared Nina inrormatrcn nom (he 6rst hcarth chcck-up i'
ii"-i'o,i;.'i n"*;'",, -a rhe Misration x"g,sr"' w1 "'- 1978 Area or domi'ile ar bdclin€ was detcrmined bv linkase

.r'a.i]8gr ."iL,t" r"lloMns;som: inconsislenr binh ro rhe Total PoPularion Resister and th€ Resisrer of Domcsric

.l.res or mrsonal idemrficrs ( ll4); insufhcient €rPosurc dau Misralion' we arouPcd the rcsidcnce arcas of pariiciPanls

", '",ir"-,rr-"1., i:sr, u r,'i.'v or '"*" u'ro'" -t'v i'ro thc norrhem' middl" and sourhem Pans ofsweden' No

ii:ii' -*r"g inro*"iion.' -"r'or aomicilc' weishl' or inrorm'rion was available on other possibl€ confound'rs'

;:;;;i ai;;o; and orher inconsisrencies (r75r) rhe nnar such as alcohor us and phvsical acrivitv

study lopirlrnon compns.d I 1E.465 mcn.

Follow Uo
rhe iarronal Eoard or Healrh and welfar' has col

lccied &l/since 1965 on individul hosPital dncharges in lhq

inpur,eor n"ei'rer. a".."bcd in derail ets€*herc'r' rhc pro

""n." "r 
,tt" Swedrsh Poputarton cov'red bv rh's regisrer

1""-"*a tom o0% rn 1969 ro 85o/o h l9E l. and rc l0op/o in

1987. and thereafid. Each record conhins uP to 8 discl'argc

.liasoses The Cause! of Dearh Rctsrsrcr' wh'ch rs also held

hv 
-thr 

Naoonal B@rd ol Healrh and welta'c includes

i;formation on dare of,leath aod underlving md conmbutorv

cau!6 of death. Discharge diagnoscs and d€a$ causes arc

coded accordine lo lhe Swcdish revisroD ol 7th lnrcmarronal

(rlNiscalion of Diss€s {lCD l) before 1969' ICD 8 fmm

i9rs throoet 1986, ICD-9 fiom 1987 rkough 1996' and

rCD- 10 sirc; l9'97. we idcodfied incidcnt cas6 and sub.i€cts

rlvns 6om ischemh, h€monhagtc and unsllec'ficd strckc

us,ni rhe tnparrcnr negrsrer (6 m'rn drasno's) and Caus'

"i ni,u n"*,"e' t* *,t.rlvin8 caus€)' sEole Pahcnrs *ho

sudrved fewer lhan 28 davs aficr nrsr admission wcre con-

.,a","a f""r .^"t. Srtolc and il' sublypes ucrc derived rn

;::;";;*; merhods used in a prevroui srudt'^ (Ior

ieia;rs. s"c eratre *.rable wifi rh€ online vcnion of rhis

anrclc). Hcmonha8tc sltote rnctudcd bo'h nonraumao( rr_

'**"r r,".o"ti".. -d subaBchnord hemoEha8e ls'h'

cmic slroke included rrclusion in borh precercbral and ccrc'

iol anencs. ccreb.al rhrombos's and cctcbr'l cmbolism' ds

*.rr ^ *n".n, ."t"urdt 
'"'hemta 

lll-dcnned ccrcbrotacu'

lar dis.ases werc careSonzcd as unsP€cificd strokc

lnformation on Snuff DipPing and Other Risk

Factors'--;;"',"""","' 
Ptov'dd rnformarron "n amount of

'nrn 
u,"a G'*rr. a,ouon of rnuff dtPptng and rime sincc

."*"t.,.ri*n l,pp'"s RcBUlar lnufl u* $'\ definc'j as

"."'Urr,-" "1" 
*;", I g/d to' al tcar I vcat l''!mo rnulT

"."" *1r" u"n*a as rtrose qho had sropPed ulng snufr

more rhan I r(dr beforc cn'ollmrnl 'lhc medn Jun5umltron

,-""" .,"."t -,,t,*rs was 2l 8/d' u e used \nuli 
'ntor'

."".i "rrr,,". 
*" u'' *srsretcd ttrr { I !rc' ! r{rr\ rdricJ

ir ",.t"' "",r 
t,^re *.j *erc subjccr ro sell *lc ron also'

ti" n,rnU", "r 
,.p""r.a vrsrrs *as dse depcndcnr ) ('urcn'

,'."^ *"'" o,',a"i r.o g'oups 'tccordrnsro 
amoun! otdatlv

i..n ,,i,t" ,, t ,r. l258d' l':5 2rc"J''2\(' 4q'etJ

ud 50 or flttrc 3/d

c )008 Lt ,ntdt ttilhu^ & htl(l^\

Statistical AnalY5is
Coverage of thc lnpatienr Rc8ist.r differed among

counties ovq iim€. For subrects wfo lived in a countv

wnhour coveEse (or with incompt€E coverige) b€forc I 987'

cohon enlry was rclet to the dalc al which the lnpatienr

Rcgiskr had full covem8c. Aho, to exclude preval'nr cascs

of slrol., we defin.d rhe dal. of complel€ co!€rtEc by rhe

lnDarrenr Rcs,eer 6 2 yqrs aner rhc Regrsr'r had acluallv

ac'hrc"ed comptere covemSc Each cohon memher 'nnrnb'
ured DcNotr.yem lrom lhe enrry &t' unol lhe darc of fiAr

snoke dramosis, dearh, emtgBllon oui ot S*eden. the dalc

fo, movrns inro a coLrntv *rlhour (or wrrh incomplclc, cov_

eage ty ile tnparicnr Re8,stcr, or rhe cnd ot vear 2oot'

whictrever acuned 6rsr. The inci&nce mte wasstandardized

ro the roulperson_ycaB exPeocnced bv all padiciPmls' usr n8

5-year ag. categorics.
rre assooarions bdween snulT drppinS antl nst ol

srokc were esdmal€d bv h&ard ra'os (Presantcd as rclative

nsl' lRRsl wtrh 95ol" .onfidcnce rnreNals lclsl) dcnvcd

r,om it'. to" proponional haardr reBr€sston modcl wrrh

a{trusltrrcDt tor anained aBe (aslrm.s'ale)"'BMl. and rcgion

oircsracnce. rr'sumprion of propontonal hazards fot snulT

dippinS and covariates was examined by lhe mcrhod of

Slrocnicld's panial rcsiduah; lhcrc *as no indicarion of

violalion ofthe assumplioo fot anv oflhc variablcs chccled

,n rcprcss'on models'"'lo bscss Porenr'al 'nfluenc( 
of se-

r".u"'n t,8 
"..nor'r,rv "nalv$: 

wd Perfomed by c\clud_

rnu rhc 6B1 5 Years of follos-uP'
KaDlan MeRr comular'vc idNivnlcuN(s (all ciur(' of

dearh or;carhs duc ro sEot.) among rhose who had crleri
enccJ d nonfllal ischcmrc slrolc were Plofled fnt evcr_users

of snuff and ncvcr'users, wirh follow-up rhrough 2o0l me
lou-ranl rcs! was ulcd to eramhe rhe differenre of suPrval

cu_ncs bcrween rhc 2 groups. Tle rclltrvc risks ol mon'ltl)
from allcaus€sor strokc w€rc similarlv dcrived fiom lhe Cox

nroDunrunat haards regrcssDn model describcd abov'

 ll dnalysci w$e conducled in SAS slat;rtcal sotr_

warc. lcrs,oo 9. I (Carv, NC ) This studv *as aPprovcd bv rhe

Re8bnal E$,cs Comminec ol Umee Univcrsitv'

RESULTS
'Iscnry nrnc pcrcenr of rhc* nelcrsmokin8 mcn had

uscd nrll, wnh lhc hiEhcsr prcpoaion rn lhc vounBcsl Sroup

Lb>
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IABTE 3. Standadized ln.id€n.e Rater and Relarive Ritk5 ol slroke (B€morhagi., t!.hemi., U^rpe(if€d Srroke, and Alt
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rh€se rcsulrs, and show€d a rclativ€ nsk of I ?l (1.06-2.77)

for fatal ischemic slroke amon8 ever'uscrs of snuff.
Kaplan Mcicr survival clrves among lhosc who expe'

aenced a nonfatal ischcmic stroke dunng follo*-up, cithcr
fiom any caus€ or liom strolc, de shown in Fisures I aDd 2

Compared wirh nonusc6, snuffuseB had a hisher probabihy
ofdyrns from cithcr all causes (P value from log-rank rcsr -
00E) or stroke (P valuc Fom log-rank tesl = 0O2). wiih
multivanabh analyses, rhc relarivc nsk for monality fiorn all
causcs was I 12 ( ! .07 I 65) ror cvcr'useE of snuff compared

=0r

lor

'ICURE 
l XapraFMeie. iuNival <utues {or all

deaths among male nevcr-tmoking Swedilh
(onst.u(t'on worle.t wirh pnor nontaral isch-
emi( sl.oke, nratilied by tnufi ure a! barelhe
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lion would lead ro a dilution ofassociarioDs Srudi6 ofsroke
subrypes qn bc diffcuh due b misctassificarion.rT By usina
only frsl evenB ofsrrokc we decrea*d thlsproblem Funh.r,
our dara suggcsr.d dillcrentiat .ffects of snuff on nsts of
h€moEha8ic ard isch€'nic srrotc, which alraycd such a con-
cem. Our analyses were bas€d on rhe basrinc informalion,
because heallh status (.g, early sympbms of srrokc) and
cxposurc sratus {€g, snuff urc) might coretalc wilh the
likelihood of obraiDiDg lals ch€€t-ups

Dunng exrended foll.iw-up, misctassifierion of crpo-
sure is a conccm; lobacco u* ce chan8.. Snuff useB who
had neversmoked could be morc inct,ncd lha ncvcFusers of
lobacco ro rak. up smokir€ dunng fotlow up Howev€r,
prcvious scnrrivrry analyjrs Su8gcsts lhis concem rs ot trm
rred inRucrce :r We had 

'nfom.r,on onty on darly snokingi
snulIuscrs rnay be ccasional smo*ers lo a largcrerlcnr than
ncveFulers of robacco. However, rh€ obsetued differeDtiat
associarions berween snuIl usc and nsk of strote subrypes
(i$hemic vs. hcmorhagic or nonfaral vs. faral) .ltayed ihis
concem, in lhat smokine is a nsl facr,or forallrlTrs ofstroke.
Funher, no excess ris* of lunS carcer w6 obscrved amons
never-smokiDs sDuff usen, as comparcd wirh nonusen of
robacco.':e Alcohol is an imporhnl rist faclor fe strole,
especially hemonh.gic siroke.ro The lact ofassociarion be-
tween snuff us€ and hemorrhagic strokc sugAcsrs rhat cor,
foundin8 from alcohol ls unlilely ro hare had a iryonanr
rnflumc.. Ou study base consisrcd of malc consrru\ton
worte6, which reduccd rhe risl of confounding by sex,
sGi@onomic slall6, or cducation. Confou.dinB by dieBry
and orher life style faclors is possiblc, bur this would havc lo
nffcci mainly fatal ishemic slroke lo explaan our re$lrs.

In conclurioa ou rc$lt\ su8ges rhal E of Swal$h
rDoisl snuff is associaled with u uuEased risk offar.l ischemic
suoke. CoNidering the irrrcasmg prewlmce of snuff use in
Sweden, ihis Gso.iation dcserycs lo bc pursu€d funler.
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in sheep's clothing?
Contribution of Swedish moist snuffto the metabolic syndrome: A wolf
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ordrovascular di|(.,e (C\D) l2J.r r!er. are s.vcEt workog defn ,oDs o, MflSv wirh

:::Ir-8- 
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dccreased physicrl activiry lll- Psychosoci.t and
sciodcmoaraphic facioElSl, as wcll as heavy usc of
.lcohol and ci8ar.r.e sDokjng, atso coDt.ibure to
Mersy l9l.

ID Non}l.m Swcdo, r.pid shifts in lifGryte habirs
arc occuningwir.h. subst.nrial dccrcasc iD smoLjn8,
espsially amoDs mcn, parrlleled wifi iDeascd us€
of Sw.dish moisr snuff Gous) in borh mcn and
won.n [tol. Ir hrs becn propos€d thar r}l. use of
snus is cortributinA to th. d€cli.e ir smoking lares
It ll. Ho*cve,, sDus is Dot neccssary for sEokiDB
ccssaridn at.he popuiation lcvet ll2l.

Numerous srudi.s havc shown a link berwe.n
smokins ..d *vcral componeDts 6f Mctsy tl3l.
SIUdid on t]1e.tr d ofshok.less tobacco are fewer
and have coDJlicrins resulrs. Wlile acure ellecrs of
exposue to smok.less rob.cco such as incrcascd
h.an mt€ and blood pressure bav. becn rcponcd
[|4], chronic etrccts on blood pressure 6d alucose
and insulin levels have not b€.n foud 115,16l.
However, .ssociations b.rwccn sus dd ovcr{eisht
llTl aDd riglycerides ll5l have bcen demonsmred.
On. srudy also showed ulrrasound-mcasurcd sub
clinical atherosclcrosis among smokcB but nor
amoDB snus use6 ll51. Another srudy demonstlatcd
impaired eodothcli.l hrnction amons snus uscts

ll8l- A largc Swcdish study foud 
'ncreas.d 

CVD
monality amonA construciion work.E usiDS snus

I I 9l . Orhcr srudie froB Sw.den havc friled to provc
inoeascd nsk ofmyocardial nfarcdon 120,2ll or

srroke {22). He.ry co.suhc6 of snus (>3 cans/

w..k) hae€ beo rcponcd Io have an inc.*d nsk
of ryDe 2 diabets 1231. Another study thar did not
srradry for ditrereDt dos.s of snus failed ro find any
associadon *irh di.b<res anons snus lseB l24l-

Seveml ovcp,cw lrucl.s havc concludcd rh.t
akhoDsh the lobacco-associated nsk of disease

udoubtedly is sreatcr with smokins, mosr srudies
on smokelcss tobacco hav. bcen loo small to be
conclusjve. More rcsearch, with lar8e. and loDs-
irudinal panel studies, is thffeforc nc€ded on thc
impaci of smokel.ss tobacco on disease ourcoDs
125 2'tl. ln th;s study we usc a prospectivc cohon
dcsign to invesrigatc associarions berween lifdryle
facroE and Metsy, wifi . focus o" rhe possiblc rolc
of snus as one pie€e in t}le iissaw puzzle of lifGryle

Mat€rial and oethods

This is a prospccrive cohon srudy usins a subset of
fie vtsrerborten lntcflcndon Prosramme (\4P), a

commu^ity programme for p.cvctrion of CVD and

diaberes. VIP stan.d lgut in 1i). counry ol

Vesrerborcn iD nonhcm Sweden and has been
desqib.d in detail pr{iously 1281. Briefly, ar rhe
agcs of30,40,50, aDd 60 yca6, eU inhabiranls arc
invited ro thcir priD!ry c.rc ccnrc for a hcatrh
sudey- Panicipurs answer r comprch.Eivc ques-
t or}naire on psychosocill condirions and lifcsryle.
An oral slucose rolersrce rest (OGT-D isperformed.
Body nass index (BMr), blood pressu.e, and blood
lipids e m.6und CcffElobcsiry, as measu.cd by
waist ci.cumfercDce! was nor .ecordcd unril 2003.
HDL choLsrerol was m.asurcd only if th. roral
cholestercl was>6.5 mmoyl- or ifany ofrhc orher
cnrcria of Mersy .ccording ro rlte WHO dcfmidon
w.re prs.nr. at tnc lod of th. hcalth suNey
i,fomatlon abour rhe examinarion rcsuks and
;ndividual lif€stylc counscllins w€rc siven. When
thc programmc was lauched, rcduction of hyper-
tensjon, hD.rchol.sterolemia, and smokins was
rargcted sincc thsc w€rc esrablishcd CVD risk
factors. The paniciparion rale has been 60% on
av<rase. No significaDr differ.nces h socioeconomrc
srarus have been demonnralcd berween panicipanrs
md non panicipants 1281. The prese.r srudy
includes rndividuals as.d 30, 40, or 50 years who
first were cxamh.d in 1990-94 (r=24,230) and
rerumed for follow-up I0 yels larer. This compBes
a to(al of 16,492 individuals (46.6% m.n and 51.4%

Metabolic syndDmc was idcnrificd at follow-up
according to (hc new dcfsition from rhe
Inremational Diabctes Fcd.rarion (IDD. Thi.
defi.itioD assMes ccDr.l obsiry iI rhc BMI
rs>30 l5l frable I). The National Cholesrerol
Education P.oaEm Aduh Tr.armenr Pancl III
(NCEP/ATP III) dcfmition was nor applied sincc
waist ciromference was nor m.asucd in rhe whole
srudy population.'I'h. \gorld Healrh Organzarron
(VTIO) defnition was uscd in an .ddirional

Subiecrs wcre souped accordins to lifcsryle hablrs
and educalional lcvcl aI bas.liDe. Smoking eas
srratified into non smoking, .x-{mokina, and daily
smoking. The non'smoking gloup includcd Dever
smokcn, those who smokcd oc€asionally, and
fomer occasional smoke6. Ex-smokins included
only fomer daily smokeN. Daily smokrns mcluded
daily smokcrs of cigarettes (without grading duc ro
Dumber of cisarettcs consumed), cirar, and pipe
Thc quesdonnanc cncodcd lhe us€ of snus as
follows: ncver us€, fomer usc, consumption of < 2
cans of snuvwcck, 2 4 canvweek, 5-6 cantw€ek,
or::7 cans/qeck. For silDplic!ry this was carcgorized
inro no use (including never and fomer usc), lo*.
dosc use (<4 canslwcek), .nd hish dose usc (>4
cans,tlcek). -lhc (:ier'qu.stioM3ir. wa: uscd to

B")
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Trbl. U CriD..l chmddisB fd @ &d trE.r b.slD..nd rGrrr foUry,up. MoISD d rMbs3 or ob.EhEons &d

Mcobolic sy.di IDr, (%)
Mrr.bolic syndr VIIO , (%)
Body ms Bdcr csln1-rnslycAds (moYL)

IlDL.horBi.rcrr (moYL)
Lpid lNd,A drug , (%)

Anihy?cn.nsiv. drue , (%)
Fd,ns P-stEoEr (moUL)
2 hour P-slucE' (MoYl-)

snus <4 chV*..r , (%)
s.us > 4 ( rk.t n(%)
PhytE Uy in.dikr , (%)
PhFic.lly a.&.r , (%)

364 (1t.2) <o.oor
316 (r0.9) <o ool266at.7 <o ool

r 51O 9 O74'
5{}1t.06 <O OOI

I llo.5 OOO,
37414.9) <o.oor

I2a.9t 16.8 <o.oot
?9.61r 4 <O.OOI
rol t (,3.2) < O.oor

t.311.3 < O.OOI
6.671.7 <O.@t

1939 (25.e) <o.oot
973 (r2-t) <o.o|ol

l,l3? (19 3) <O.ml
5r2 (69) <o.ool

1165 (45 6) <o.ool
l r3o (r3.7) <0.@l

694 (9 0) <o.ool
t2t1(r4.4t <o.oo,

3lr (3_5)
r53 (r.3)

(0.r)

411<4.7)

t5o2 (17.1)
t9r7 122 2)

2raQ.7)
32 (O 4)

,147l3t 4)

r80 (2.o)
r316 (r2 l)

5t. t 17.6

763 (3.7)

l.lt0.a

26r o.0)
t2t.5 ! ta 7

r352 (r5.4)

rc33 122 O)

rlTr (15.6)
154 15 2)
68 (0.8)

3571 (4a.1)
r5t l(r8.0)
2t612.e)

o_152

216 tr.6t
r40 (l_8)
25.5!J.l

1.5!2.4
t2lo_4)

I25.1t l3.a

26r lr.4)

r7o9 (22.2)
l4!8 (r3.{)
I,r,lo (13.9)

1]e $7)

ll{3 (r5.5)
727 (9.4)

r0l2 (28.3)

IDF=ln.crudoni Di.b.r6 Fcd.r.tion. vHo=vorrd lr.rj,n oB.,*r,u. 'F .qu.ncy msiha dn. uons wom...rd ,* er h*.lir.a79,nda6.2%r6p.ciiv.ly,,rfolld-up?52ad?1.4"i.rtrp.a,ktyrM.asurdunspterypl*h.;onlgucorrol.Bnc.r.n
r&cms./rtnins io lo5* tihc: '*. 

.Exc-is./dimc' . l."r *". . *..r. ,c"g. qu..ti.,i".A e""*J". _. ,.*, ,*" 
"r,r,"four qu*tons 'Foiy hnrdry oi crdDvasdar d'*as. orland dnb.rrs n 6Ei d.ar.. Et2rivB

Mersy accordina ro ih. IDF definirion. Thc odds
raio (OR) for famity hisrory of CVD lDd/or diabercs
was 1.4 (CI 95% t.29-1.59\. The Cage qu6r,on-
n,i.e on alcohol habis showed a rend wilh
i.qcasina ORs with numbcr of posnive answers ro
thc four qu.sdons. Ex-smokjng, daily smoking, and
consMpdon of >4 csns of snuyweek w.re srg-
nrt'c.nrly a\socralcd wirh Mctsy in Diva;arc
analysis, but or y .x-smokins a.d hish snus con-
sumprioD contriburcd ro the muhivariale Dod€).
WhcD l}lc aralyses wer. r.pcar.d using the 'VIIO
dcfDnion of Metsy, r.sulis wer. similar (dara nor
shown). In addnional analyses rhc orisinar vanablc

was applicd wrfi never use of snus as
rcfcrence. Borh ir lnc bivanare and dre full mod.l
there were si8nificml ORs or y for high doses of
snus, in rhe mulrjvariare model 1.5 (t.13 2.lO) for
consmpiion of 5 6 cans/wcek and 2.O (1.2O 3.39)
for:7cans/week and alloihcr ORs were unchDgcd.

we also e*luared possiblc associarioDs of lifesrylc
facrors wirh rhe sepa.aie componenrs of rhc mera-
bol'c syndrom., i e accordrns ro fie IDF drfhillon,
elrh adiusrmenr for ase, scx, educarional levcl, Cast
quclrrcnne,re, exercrs. habtrs, and family hrsro,,.- oi

CVD and/or diabcrcs Crabb I\,). In rhis mulri-
wriare analysis daily smokiDg was not associared
wi t obesity, whilc rhcr. sc.mcd ro be a deoeased
nsk of hypenension aod ircre.scd risk or rhe orhcr
compoDenrs. \vc found inccascd ORs amons rx
smoken ror all Mersy compon.ors excepr tow HDL
cholsrerol. Any use of snus was assocjared wiln
h}?errrisly(eodemia end hrgh snus consumpr,on
was associar.d wlrh obcsiry. FuflIcr adjusrmcnr
with BMI ar baselinc and BMI ar fouow-up in rhe
mdrivaDare .nalysis *idr h)t cflnStyc<ndemr. as
outcome showed excess nsk for ex-smoktns, daily
smokiog, low.dose and htghdose snus cohsump,ton
wnh ORs 1.2 (l-10-1.35), t.6 (t.48-1.8r), 1.2
(1.06 l.17) and 1.4 (1.t6-t.78) rcspecrively.

'I'o our knowledge, rhis )argc-scale lonairudinal
panel srudy is r}le fi6t study to show an irdcpcDdenr
associarion berwen merabolic sFdrome aDd high
srus consmprion, cvcn whcn conrro:liDs for smok-

'ns }lo*evrr. $e coutd nor dem,,tr\rrcre an rmp.cr
otsnus on each ofrhc scpr..rc fcarures ofherabotic

alz
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::Tl:",, 1':".,":" b.rween smobnc .nd M.rsyano nlpcnDgtyc$id.mia. tow HDL cholesrerot, and
llliT'."I.9*,., tro]. our r.sur,s arso suppon
:I*" .T111 or assoctarions ben cen ,amtry

:11:.?" "l .1"- lnd di.bcres, cducarionar rever,

Trbl. IV. @dr nD6 (95r 6 d*. Dr.mtr) ro! ,

IIAlIjle *0"* *-*-"'*1" il,l'.ji: '"' *.h* '- -us .oisunrniio ir hrhnun,. E.,fun .&,rG *ith th.

OR ol .oppor..R o( M(.bo,. .y.0* . *r.Iffi
REr rdoT f- pz,EG>5 

6 drr b&6n' ;;;;i -- 
rmrve rd HDr

- 

-. !d6>I.7 .r,o.'Jl EyD.d6i6. itg:Smrus ildq>ro

l:-"*- r.2 (r tr. r ,5) ,.! rr r,:*ff* ;:;i;;;;;;; i.lliliiill i.iiitr|lii,;lt'iZ1ZB iilitrilil
:i*"*.1 r 0{066 roB) r.2 rl otos1060,o2r ,.",,,. l:: 191036 Lsi o.e (0.a4 r.o',.-- ;iiuj i.9l?iili:l71. hd.bolE rlndbn. Er d.6n.d l(ordDr tu ln. r

liT#*i#l#t'f ltrFl*ltrfl *,.#r*,,ft :,ilFl:,lffisrffi #..t,iDL!,2e@oul,n*;m.n.;;,;il;;::1,',,:.'i;i:H:j::[J;,yll,;;?"*SHHii:,];*,:j,l#

8+Y



Contibution ot moi't 
'nulf 

to th' .tobok 'vndtune 581

Our results a8rc. wi(h *veral prcvious srudi.s
showiDg associadons bcrwdn snus snd M.tSv
componenis of ob.siry I I 7,21 l, h,"enrislycc;demia
ll5l d h)".n.nsion l2ll. Dosercspo c rclarion-
ships bctEcn snus and metabolic Paramct.rs, as

ind'cared by our r6uks. mt8hr exPlain why Prcvious
studies sith smallcr samplc s;s or s3mPl6 that did

nor dose srEtify havc fail.d ro show assocradons

I I 6l or have strowD non-sisrificant t'mds I I 4,31 l. A
dos. depcndenr effccr from snus is supponcd bv

animal srudies, which show thai hish doks of
njcodne induce liPolysis in adipose tissuc, lcsdins

ro increased levcls gffrec firry aods. fi.rebv causins

rnqeased l.v.ls of trisly€ddd bv th. Producdon of
very low-densiry lipopror.ms n Ih.livcr [25] SNs
may ca6e impaircd .ndofielial tunction llSl and

l}Ereby tunhcr ina.asc card,ovisolar nsk. This
cffect and a hP.n.nsiv. effect h.ve aho b€cn

sugA6red as cxPllnadons of adveBc prcgrancv

outcomes in snur uscrs [32]. Howev.r, ou' studv

can not explain th. mechmism of the dysmciabolic

etrects, paniolarly at hish dos€s, from snus' In

.ddirion ro a dirccr etrcct from nicothe, or lnv other

chemical subsrarrcc in sus, fie u$ of snus mishr

also b. a m{kcr of odlcr unh.althv b.haviorh, e s-

food or alcohol habns, as ha' prcviouslv bccn shown

for smokiDs ll3l.
Srudres on snus and disease ourcomes, padcularlv

c'rdiovascular discasc and diab€tcs, hsve show'
incoEisteDt r6uhs I I 3, I 9,20,22,211. This might be

. ributcd Io mcihodolosical problems. Th. larS€

srudy by Boli"dcr sholred a sisnific!.t exccss risk of

cardiovascular disease D snus o*N comPared widr

noD-uses of tobacco, but a sigruficanrlv lower risk

l}lD rhat of smokcB II9l. Tha( srudv has been

diricrzed as ir was nor ldiusted for alcoho! con'

sumption aDd cholesrcrol ln $e s$dics bv

Hub.asaari lrd Asplund [20'22] lne snuff-usins

erouD was confoun,ltd bv cx+mokcs. ln ! recenr

i*a" ", rnv"*t,r,a tr a,ction bv Hersens fie
a.arv'; ** bised on verv f.w cas's of torm'r
(,:7) or clrcnr (, l0) snuft usls nol b'ins
fom.r or curenl smoke6. Simitar

be mised regarding rcceni ttDdics on diabcres risk

and snus ttl,2jl althoush tlE studv bv Lliasson

also had a Prospcdive longitudinal observational

In l}lis study wc did nor str'tifv smokers bv

number of cigarctlcs smoked. Howevcr, il is shown

rhar ex-smokeF havc lLi8her and smokeF havc lowe'

BMI rhan non_smokers, sd rhal smoke6 hav' a

morc ccntral f.l dismbution rho no'-smok'rs' s$
hteher waist drc nxr. smoked cisarcrtcs (pack vears)

1111. Vi.cerrl t,r h.s 
'iotc 

!drcr:. mcraboln cff'cr'
jrl -.1 .tr,. nushr (aplau {h} J'il)' smokrns'

alfiouSh not signii,cmtly essociar€d wilh ob€sirv,

affected $c oth.r comPonenrs of Mersv in ditrere.t
directionE i.c. inc.eas.d risk ofdvsSlvc.mia' h}?er
Eidyc.ndcmia, and lo* HDL cholcst.rol and

reduc.d nsk of hyPcnension (scc Tablc I\'). These

frdtnss suppon oihcr srudics 1301, and mishl
.xplain why lvc did nor fmd rnv ind.pendenr
associatjof, t.Mc.n datly smoking and Mcrsv. Ex-
shotjn8, on t}le ot}lcr hand' *'as ind.PcnCendv
associatcd 1vi!h ob.sity md fiis might explain rhe
association wirh Metssy dd ils componcnts.

Thc s(udy should bc interpr.ted wiih some

nedodolos'cal issues D m'nd. F'rst tt hal $e
rrrensr}| rhal is populalion bascd' larse' and

longirudinal. B.caus. iI is prospcctivc there s no

issue ofrc€allbias D the eEluation of th. tong-tem
lif.sryle habits. One w€akness is (hat wc were nol
able ro cvlluatc alcohol consumptio. obicctrvclv,
bur wcrc depcndent on self-rcpon. Thc Cage
qDestionnlire is or y able to cvaluate Problems from
alcohol abu*. Wc could not evaluate social cond;
rons in t.ms of cconom'c siluatron or occuPal,on

bur educauon should be relevanr as a socioeconomtc

Accordina ro rh. IDF &fnition w. assumed

ceDtral ob.sity wh.D BMI was>30 and did not
inc)ude r}|c waist. Thereforc subiects with BMI <lo
wirh ccnual obesiry md Mctsywcrc missed. VIP has

been launched as an inrerrenlio, prosramme and
rhereforc subiecrs who alreadv have esGblished
co'ract with a phlsician or havc s dis.ase misht be

less pron. Io panicipate in th. hcslfi survev, l€ading
ro a possiblc s.lection towards a healthv population
eDd conrributiDa to the considerablv lower Picva-
lencc of M.rSy as compared wirh oth.r studics l2l.
Howev.r this should not weakcn th. rcsulrs wirh
r.sard to possible etrec$ from snus tnd otlter
vanablcs, as the etrecrs on less hcalthv Populations
prcbably should be ar leasr as hrae. The missing
values of IIDL choleste.ol could also to some extent
explain the comparatively low Prcvllenccs for MetSv

Metsy includes seveEl sinsle risk factoE and this
mighr be espccially relev.nt io snus since it appears

ro be a p.oducl rnar has t}le Polcntial lo influencc
several biolosical metabolic s,srems. We consider
Metsy to bc a cliDically rclcvlnt outcome for
resedrch on .ftec(s ofsnus. Mersy is also applicable
m $e clinical setdng becausc n cnables us to focus

on individuals at high risk of CVD wi(}| mulriplc
possiblc ways ro intesene la,5l. In our siudy, (ne

rcsults wcrc Bsendally the $mc irespective of
shcrhcr $c IDF or the vItO dcfDirion of Metsv
was aptlicd. Tlcrcfore n should t'e possit,lc ro
genrrihzc our results ro cardrcliscular dorbi.litt
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Tobacco chcwing constilutcs on€ of th€ forms of smoketess
robacco. ln lhc Unned Slalcs, smokctess lobacco coDsump
lion has iDcreas.d drecfold, and manufacluring outpur grew
8 years in a row as reponed by lhe Unird Srares Dcp.nmenr
ofAgriclrkurc in | 993. Eslimares ofsmok€less tobacco useB
in rhe Unircd Srarcs range from 6 million ro 22 milion ( t).
A natioDalsurvcy coDducrcd on 5,894 college and universiry
srudents from differcnl regions ofthe Unired Stat€s rcveated
thar 8%-15% of rhc srudcnts us€d smokel€ss tob.cco (2).

Mor€over, a rccenr srudy has idcntified filr l4AS. of mate
high s.hool studefits in thc L,nitcd Stares werc current users
in 20ol (3).

Thc habir appars ro be very common among specific
popularion groups. As an eiamplc, lower-income black and
whrrc mn reSularly chew lobacco more so than uppe.

B@Ned oecels 2, 2004: .evEed arE a@.pred March 14, 2005.
Fepnnt /eq6l5r Ashok ,€6tua1, Ph.O., H.C.L.O., Prctesr ol S{Oe.y

and otrector, Cenle ror pdearced Reseadh n Homan ReprodmlEn,
htenihty. a.ld sor@l Furcbn, Glck@n urologsl lnsude and De
FEnmstorobsr.rrcs and Gy.eol€y, Th€ clderand chn6 Fou'da
rD. 9500 Euchd Avenue, Oesk Ar9 r, Creverand, O.'o 4419s lFAx
216 445 6O.s, E @'l a9a&ao€cror9).

income cl,ss€s (4). The habit atso appears lo bc cornmon rn
young amaEur and professionat basebal a$teres (5) and in
other pans of thc portd. such as India, China, and rhe
sourheasr Asia region (6). In todia, chewinS lobacco is
sysremarically associarcd wilh socio(ronomic markers at rhe
individual and hous€hotd tcvel. lndividuats wirh no cduca
tion are 2.69lirrcs morc litcty ro smokc and chcw lobacco
than thGe wath a J,ostBraduare cducalion (7).

ln general, smokeless robacco is subsrantia[y tess harmful
$an smollng (8). A mera-analysis !,howed rhar tobacco
cheuing incredscs lhe risL of rc\pirarory tmct cancea mrn
imally (9). Ir is also ruc rhat robacco chcwing is ass(riared
with a lower risk tor adversc cardiovascutar effecE than is
smoking (10) Howevcr,lhe habir has blEn sronSty associared
wirh oral malignarl diseascs and is considcrcd rhe mosl imfnr
lanl nsk faclor for muluple oral prcmali8nanl tesions ( I I ).

Several carcinoSens have becn idenritied in smokctcss
tobacco; rhe tobacco-specrnc I\i-nrlrosaminc (TSNA), N-,
nirrosonornicorinc (NNN). and 4-l crhylnitrosamino) | (3.
plridvl) Ibulanonc (NNK) aft lh. nx)st imponant. NNN
ed NNX arc fonned from niconnc during curing. aaint. and

{/

Belationship belween semen qualily and tobacco
chewing in men undergoing inlertility evalualion
Iihtr,\t Sukl \tt).'(;.ttht Rdhpd..\tD_.6 anlt Arh.t Aaa^\dt. tht) Ilt.t.I),

Lj ll.xn.j ;r.nrrtr.Lnn. tol.jijljrr. ard 5.r].Lt Frf,r,,i L,.rn,.n 1 ,,,r,jr r !L tr\r,h{., rf( irv.l.nnr ( rnk lou)dJrri,(lN.trit (rr!.rid!KfJ5.'rrrII...a p.!..i!"rir,trr

otieclive: Ni.L t nir)rv is .riedc.r by a locrv of rif€sIvre habils rh, incru.r. robacco .sc ,{ iarlrc ,xrl)urri.noflndiin nio ir id(tided lo (oh..o.bes.ing. The o6jadyc oroursud, q.r\ ro rlJ{$ r (rJriuxl,il);r$Lu
lob&co (hrsin! m lhc* lndim nen .-*ho were lin of e inJenile cq,plc 
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groups.

Mi,d group (n = 177) Moderare sroup (n = 2o4j Severe group (n = 194

27 .25 1: 2949.,6
49.29 1 16.884b
18.62 a 9.27".b
52.55 I 1S.S1ab

mt *as con:;ioe,eo :inni6iGng;;6J ovA-

cspa.iJry a,r;g rc.,n nuuon ,2). o,,er comm;ds.,suc)^as asrhcnozms,ermia ir <50% or,"F,,, were prosrcssiv.rv;ffillf ff :H|ft::11#;ff"1]fiT,;".,t"ili,,1;#,f,, l.l:,"1f ,i,,0o,.*,.nrr""i""rl

Thc retarionship b€rw.€D robacco consumfl,on and matc
ll::]r1? JEmai:s 

conEoversiar. A numbo or $udies hav.snown lhat smokinS ddrimcnhly affecrs slerm coD(Entra.

il.l,;Tll'l: T:"p:ro8y and dahases nNA rr4_r7)rtrn@'rton, c,garerr€ srnokinS has b€rn corretated with poo;sperm tuncrion (t8. t9) On Lhc olhcr haid. a handfut ofstudrcs hav€ found no alsociarjo, bctween smokinS andsperm quatiry (20, 2r) or spcrm tuncrion (22).

::,ii,I:FffJilr;:'.Tffi i:"ffi :fi l,*T:iltcrrrt'ty rn humans Scrcnti6c and pubtic concem ctrsr.s abouthc fnlenttat rcpoductivc heahh clf€crs ot tobacco con.\umpxon Lrnh ,s lnown about thc ctlcct ol tobacco chc*.
'nB 

on matc rcpmductron. Ilu\. rhc objecove of our study

::,,:::,-TT.'* rerarronshrp bcrween rouacco crrcw;ng
111:f,T :,1lly ,n marc panncn or inrenirc coupre, t n-ocrSo,nB rntenjtily evaluation

iIATERIAIS AIIO IIiETHODS
Th.e mcdica, chafls-of patrcnts allcnJrng rhe inte(ihty ctrnr,, 

Lhj 
x:rg*eya Mcdicat Resaarch ; D,asnorrr ccnrcrm^Murnbai hdB.wc,e reucwcd Our s,ud; rn.lud€d 6]8mik panncr\ of rnten re couptes undergoing;nten,tiry cvrtuar'on,rom Novembq 1998 ro Dcccmber iOOr att pan,.rpdnrs provid€d informed consenr

_...1j.T1,:1,. ascs ra,8cd rrcm 18 ro 40 year\. AI har afir\rory ot robmco chcwing of u I0 ycan.iurarron tur noorncr retcvanr sociat habir5. paucnts werc prou.

l ,hc rrequercy or,hei, h*;;;;il:.'i.TffJ I:,?l:,i
:,],,i-:*y.i. . r//), moderarc {3_6 nm.yday. n 2{r').
:l1s.ver: 

(>6,:Tvday. n ._ le7). semen anary\i\ waspcflormcd manuatjy accord,nS to thc Wortd eatrh OrSanr./rxon rwttO) \laDddd purdctrne\. AToospcrm,a wa. diJg
T::1 'l -\".ln 

scte c,,mfr(r.r) ah.tnr.rn rrre clu.urrrc,outor(x)iperrua rr sperm coDccntrctrcn war < 20 . tO6hLi

St tisti.at Amlysis

l:lYn*.. t*y * ,,* 8rurp6 w.rE pefronn€d us,npo.r way.anarysis or variance r*oVo,. -j,,*ffi lllliwas_us.d tor cornFrisorls t,erw.en two eroup6. A hypolhesrslesunS was rwGrait.d wih a sre,;nca; bver oI Or. Calcu-

:i#ilT-r"xffi ;3.Hr#fil"""Jrl.;
EESUtTS

Spc.m paramdeB werc srSnrficantlv hrphr,,
meD ;n,he mjrd s-,;;;;iliJ";[Lflij:],il
mooeEte comparEd to $c s.vcr€ty addrcGd oscmen qmples trom men w,r;- '.;-'-*3roup (rabrc r)'

:.':*,n[m;j;**t jrlj,,.-,rff r.,'#
;;:il ;:I fft;ji;H;ij";l,1 il"'" --*, -","

n**;httr{t*i*l,i-*
.^l:l:.1**" o, oLsoanhcnoreBbzoospenDa (oAr)rtrowco or rEeasin8 ftDd trom mjtd {2%l ro nro .fvere dddidion i29%). -- ""*- -'noderarc (tq )

ft;{'ffi*#drffiffi#
:l*l::,.'y--.*";"';#'"1#"J,l,H'ff il,,,*.,3
:1il)li fl,*d^.i,:,;l H,^ircd 

numbcr of sanprcs cha,..

,, LH,tri#H:'#::[T;::xl;ff;::1fli 
;::1,fED srd et ar T0bacco chewinq and male in,eriility

8c
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Comparison of sperm paramelers in scmen sarnplcs co locled lrom mild, moderale, and severe lobacco
chewing groups. Values are expressed as mean f standard devialion. Using unpaired i tesi. p<.ooot was
considered signilicanl compared to 'mild group and to lmoderate group.

iloc.,r,-,4 ]
r,l Mode.ara GrDUp {n=264) i

I sev€re crclp (tr=1s7) 
_ |

r00

-40

-. 20

o

(rour-r)

180

x60

(..4 (%)
VEbllity

t%l

sod rtu<o .bau ar.t Nt Dkntu\ f.att skat 2u5

spem panmerers were srgnificantly lower rn $c men wrrh a

severe tobacco chewing habn ve6us lhe modcrarc Sroup and

ir th€ modemlc vcrsus rh€ mild group. The presence of
normal spem counl, motihy, and viabiliry was associaed
wnh normal spcrm morphology in the mild robaccochewinS

8roup. ln contrisl, samplcs with normal sperm count, moril
iry. and vrabrLr) wcrc characlcnzed by rcraro/mspermrr rn

lhe moderatc and severe tobacco chcwing groups (Table 3).

0rscussr0r{
Rcgardlcss of how tobacco is consumed, irs adverse ettccts
on discare and monality rares arc clear. The use of smoke-
lc!\ lobacco producrs is assG,ated wrlh gum recess,on,
lcukoplalia, nicotinc addicrion, increased cardiovascurar
disealc monaliry, and canc€rs oflhe oml caviry, Iarynx, and
pharynr (24). Funhermore, smokcless robacco is highty
addidive (25).

TABLE

Compadson ot sperm parameters in samples characterized with oligoasiheno-leratozoospermia
fiom moderale and severe tobacco chewing groups.

Moderale group {n = 22) Seve.e group (n = 49)

Sperm count (106/mL)

Motility (%)
4.62 ir 1.9

32.27 .t 7 .33
7.63 r: 2.3

35.72 1 6.98

4.OB 1:2.54
25.88 1 12.S3
6.43 a 3.06

30.84 I 10.72

.37
_o3

.o5

.1

; Norer Values are expressed as mean i slandard devialion.
" P< 05 considercd signincant using unpar.ed I lest.

sait lahto.h.-tng o'1 ntk ql

Fenility and Slerilty'

q8l
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TAETE 3

Param€ter Mild group (n = 171!, Moderate group (n = 234) Severe group (n = 120)

_ 
()ur study rcpoas. for Ue hat trmc, a $gnrficant decreaa.rn_s€men qualiry (5tErm cotrnr. morit,ry. ;orphotoSy, and

::1"llll :":T",:d e,rh a c''e*,n8 rolacco raurr in mcnmocrSurng rntenihty evatuation. No srSnrficanr changes rn
:Tr.m e,'a,nefrs w€re obscned rn rhi mcn wrrrr a mrrdnaDrt comparcd to norma, slandard WIO vatues.

..^j]:1",:.'1,:..:"1*- rhe 6ndrn8 or anorher srudy lhar

","::,:,,",:":l_ll".l:i":" 
chewers rn rhar study. no sr8ruh.

::ii-^"":,:*" was rou"d in sperm paramere's bflwe.nrueco mnsumers and oonuscrs (20). Our srudy inctuded.mucn ta,ger number o[padenb(r . 6]8), whrh may be dlereason.wc were able to dctect mon s,gr,6cant drflercnces.
^,so,sc(hos. to.hmonsrrate Lhc etfcct ot bbacco chewinB

.Dy_companoS 
pa[en6 ac.ordrtr8 lo thcn ,"tc o, consum;uon thc orher study compared tob{co chcwcrs to ,nfenjle

However, onc trrDlaron of our\rud) may, bc.lh( tactr ot informauon ,cBarding thc eracrerrotogy of infenit,ty rn lhes€ patienls

_ 
Chronic.systemjc e\posurc to nrcotrnc could contr butc toacccterared corcnary aflery dr\r3sf. acutc c.rdrac ischemrccvena, and hypcncDsroD (2o). In lhc cont.rl ot matc intertrt,ry..nicotiDe is absorbed iD subslant,rt quanrrtrcs &\ a resutlot tobacco chewinS anO coutd conrnburc tu rhe adve^eeonscqucrcer ot Ihis habir. Hrpenmenr\ uring munDc mod.rrs rrv. d.rumcnred vtrul.nt rnfl.n.nBtu.v rca(l,on andmdl,cd uttrastruclurat changer rn rte resrcs,ol anrmats er.po\co lo n'corinc (27. 28). In ad.t,tion, Ic!cts of nicotrrc andrts.maJor metabotirs cotrnine and rrars-j,.hydroxycorrnrnc

mnuman s€mrD"t ptasma negatrvety conetateO wlth spermp.aramcters (5)_ However, fDnhcr srudics arc needcd lo subnantrarc rhc ,mpa.t of n,col,ne on \pcrmatogcnesrs

_-Mrn_ 
addictcd to robacco chewing itso havc thc lcasr

:::,":: 1:..11'j.."1,y 
.-,:ai stn,(c\. .r 

hercfore. preven,ron

nr8-f'-nrr. group\. SuategEs rhoujd bedrvetopcd tod,rccr rhcalcntrcn ot rhc BeneEtpubti. towards lhe possrblc rct jon
:nlp Dc'wecn robacco chewine dd r,hc Incrdcncc or mateDrcnrl,ry. tn Jddnron. ,nfenrt( rrrn shu hJr. J nab,r ollobJqo,chc*,n! \houtd he adr,{d rh,Ll rh( porcnr,dt aJvcr*.cl,cLri ot rheir h.bn on sFrln gudt y

[EFER$tcts /

I rin,o A. H.ddct Ct(. Kt6S$ RC, Trtd, cw L
l?: lfi ' * - "'*'*;; il;"" ill-:;i":H

,#F;#lnffi,m:hr*Hrl:
' lfr Il [B "#H.f#a m.'*'ns,.,brco: *ho qs .rd who

t##iffis".$iiHfl##,f
,14s1+;r*+.ffffi#:
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Abstract

our obieqjve was to cornpa,e lhe assocjation

papiflomavirLrs (Hpg in{ec,,on" uno 
""-*,r'**n 

lobacco s,r,orirE and c},eu'ino and $e'sr of muliple human

robac.o evosure. we srudo r.r* *o,,." ro"ttus 
i'lraepilhelial lesions {slls) n two popuralrons wrth difterent

Europ€, w,h baserine dara on 
"".",o, "..*n,l 

"ole 
cftuo're wesl Africa and 419 u/omen

o, women who smoted anoro, *.*"0 ,oouJn 

nPV DNA slatus aod smoki* -" *'* :;r:'l:";rff:
rooaaco ctrewing €.6%) wa" n,,or" -r,,on ,rj*" 

nigher in Finland (36'8%) ,nah in c6le dlvd.e (3 ), where

@mmon in Hpvl6 and/or ra,inr.aeo *omen 1l 

acco smorrng (t 4%) Having multiple HPv inlecrions was

nsi of muriipre Hpv inf€..,ion" 
",,o* ,*"".o .* 

o/o in Ftntand and 17 2% inc6te d'lvoire) The.e w"as no increased

lobacco through srnokang jn ,,n,rno,o",r r, ,,ot"umers 

we 
'ound 

lhat u/ornen >o':3o vears olage exposed ro

i4) had a moderatery or hinn,r,ro'"u".o ,."* ort* 

t' 0'5_8'7) and chewrng in cdle d'lvoire (oR: 5 5, 95% cr: 2. i
srgnjficanr. o,, ,indings emphasze rhe need for 

'grade sll respeclivelv ln lhe lafier' lh€ ris

amons women especiary i" ,""" ,r.,"",.,-", Jr^,[tr 

ni arives Iargeted ro pr";r;..* 
"r":#"xJ
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Use of 'Mishri' A Smokeless fonn of 'fobacco
During Pregnancy and its Pcrinatal Outcome
ABha hatintdhi, Sudeoh candham,, Aparu Shrotn', Archana patiP, Sr,rikar pardeshi.
Otredd o, n64E r, K|MS U@Biv, h!,ad. A@are l1qf.r, oepanFr ot pSM. FTCSM Grrc. xorhapu, ,rr-potesg, Oeratoenror o*rercr'Gyne@roey GJMC. pune. ,oepury o,e,o (poe) oxs. u,.ua. .r, r<r,,a. o"*,"*,n.ixii. aruc p,.". r"a,"

ABSTRACT

:,.lf:r;y:: "j y;T. 11016.(0 @ iuxn8 (€rh.rcaning powde4 ir/comnn in,hc c.n,rar ind 3ourh.m pan or tndiauDFttjlrs: I o srudy rh. .ftds of M i5hn us. o^ rh. tdu, dunnS pEgNtrv ed rhe p€nnarel @rcoh.. and ropping irs ,sc.
Y::*.^a.-ya*:lu,ppenrry herrhy p,csiIr womn w.,e rcutd { 20weksofs.srarionrmm rurar Maharashrra.
'|noErtuom'r'onFrat.d'o'a.and8ivnstrpofMbhriprevd\ot6rd(.rhrrory.,umnrtf*nin.v.der,verv.n.rouriomc
dun.8 th!.pc'imral-penod wcre rorded .rpp-p""* ,.i,or ,q,ur..n.c w.rL apphrd ncsjr,li,r or zos cnottca p-qnturwomcn, 218 (30 9%) wer. using Mbhn l}l. ptuponio" .r *".- *ur, .._pi."tioN dunng rhc prevrtus pc-.,i ;;;.
'omplahrs 

md compri' io^ durinS rr* n'r. pr€8,*v/dcrivery and rhe Nhber or -iut"r r'i *-".ig.di""ntv .-" 
"-o^8Mishn ukr..A Elar*. rok of ab@met dcliv.ry ws 2 Z for lh. ukR tn spn. of outucliig. l;3 wohen neer sropFd rhe u{

:ll:::::l1l"Xlll:.u;1i:J,"lil,Ltl T,*:ase 
r6e e snr.s (s;,is,ic.rysisniri;n,),hin bah* bo* r-,i, r*g,",frh n.v.r u*d n &b.s of 28 8% who sroppe.L/rd",trcd u{6u,np,,o,,ur \',1,n woeirgrurrcamry trn;i;. C";il;:'il:impiov.ii\cnr sen in LHh.s bom ro 28 8% nbrher *Jhon!pXed-,red,(rd.or"trriprion oiMshn i,! :r2 weks d,.ing.t".,-..i

presMncv i. or p.ram imponaxe D Ih. d.ver&ls *".itq.p,i-..y p,"*n,ion or low hntrw.ishr

xey words: Smoketess Tobaoo, *nnu,r, or"o.""]r,"n. -,8 "-"o''lu.^n,*rh creanrng pow.b., sropping
consumprron ol robacco

Addrcss lor coresponde nce
Or Asha P,annrdh. Xi shru rns ure o, MederS{rc.6 Un vers iy
E rur a5h,prah.'di@sn! r @m

Ka€dsrafiOuane6 81 &rad Mah.rashtra rnda

Rece,vedr23.02{3 Ac..pred 1302 r0 Dol: 10.rca097o42it625.7

lntroduction : p6!*+t"*;a*i.g o high prevalence or Mishri use by h,omen

Arthoush smokins bv women ir nor weil a(epted ,n :l1t !:1'lll'n1'*-lerre(ts on the srowing retus, a

rnd'ansociety.(orrsumpt.. "r.-"ra*..r,..1. *.ii :l^"^l^1lfl3:i "l ",e 
uieor smokeress tobacco bv

accepred, and u,. of Mishri (tobacco ..rr,^-s rJ Pre8nanr morhers and rts clte'l on the baby'

ckanh8 powder) is verv cotrmon. Varrcus srudr6 havc ThE prole(r rderved rmancrat support from the MjnistrvBbmated tie prevalence of rhe use ot M'shn from t7 lo of I tcdhJr and Famity W.rr"* C,1".-",t..i., t"a_*- 
'

45%rHo It is a knoen fa.t t}la t smokinS d uring pr%narKy
leads ro higher incidence of Low Birth wei8hr (LBw) o: ,, llaterials and 

^lethodsln,'dence of anleparrum hemo haBc. pta(.nrdj
abruphon, pla.enta previa, md premature ,uprure ol A (ommunity_ba$d rnlerventional study was stdted in
membranes is also high in women who smole dunne thc rrim v Health Cent$s''Kunirwadi'ar1d 'Yawat' of
pregnancy Mishn is prcpard by roastin8 toba.co teaves, ru ne L,,tst r r'l ' D I he ru ral a rcis of Maharashtra, India

princrpal consbtuenl bcrnS allalord nrcdtrne rn I to 79,
rhc roasred robac.o lcav6a,epows€d and jr ,' rnown :::.:ll:':1:l:Tfl PI or 20 w@ks

byvar,ousnamesrjke'Mi"r''i.'.ru""r,-;-,.,v;r,-;. ii :,"j,::-ilX.l'iiffiii:i;#lJ,:l:;.'rTil#il:
is mainly a homemade prepamtion, but is nlsoavarlabtc t,apr""n.A,lo.ja,i,.r;outsiderl,esrudyareawe.e
in the market under diff€renl names. lt d{E not contain ex.tuded trom *," ,t ay tt ,, u torat of i05 etiAible
anvthi.a other than toblc.o leaves pregnanr $ unren were enrolted for the stud y rrom iimrr
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S',,:m,;y**:f;ffi-;ln"]*i1i*ffi1 -.,,,"

f-goyr reetns *.a. o,8aniz4d,n ev"ry v raae dd rt";T,r,;ffif""ffi;tr,Hlfl ffI][:]n-arnkt dnd women lotk w*u",pra,*a tr,. p,.fr."ot gpsrahon un ua_.*. i, i<ludv and th.merhodoroey. e *,i".".-;,i*;, la** *.** r,"a a"L",.i. i].r€(ember 
?0os ar cnrolred

rrom a t'" eiisibh presn*t *.*" ," ir," ,*""-; e"," nn-",vi"J;.ifti.ffigt-trffl.Jif:
1flffi"..Tffffi"I"#.:ffito. rawomaid,d xzr."_pniy"*lirii'1,,.,,"",r,rrrr*r*","*,."
ar horneand.on*nhvs;;;il.i;."* *:. 

"*. 
rob.ft_o .ont.inins reeth.re.

"..r",.,r,..*s j."',il:ilffi "Jr;d#;;;f ;li#j,li*"ft ;Tl1Ti#ff:[i,,,1;
3jj1l::1,: -,.t,*q"natx ca.l r,rNc). "rrp."s.-r 

dre aven 
'n 

r+re I

;:H;ff ilI:fi '"s,,".p*."*"rr',i.r,,,tti+alt,r,,C;ffi-*il-.J..[l;]iilil,t:
counsclnsabour tt,e,l efre(rs of roba..o, .. urma5rgal28week,werei
or rne woman and n., s,o*-* 1u,u, ,,,.'n 

6.'h"l6 9" *'uI.'g'.,p. t'*'*'rsn'h(antlv hieher amon'

everv'limetrewomanw'as"#'il;l:il]1ilifi il:*.fl;i#'"I;Jxll"*1"1TXT:y#:fJ
iltff,Iffi:'#ffi i;""",":,..,Tt*::# ".* ;;";,; " "_,,."on or wire p€r capi,a i,,.ome.
AU mlormation retated to lhe use o, t\rah_ __- calori( and protein rntake d
obstr'ica, hre,ory. curen,,;d;;, ;;;,',i'm. mm,,;*jilinii:,iIi?l,T:,:lf:,
'"fi,:t::::E*#',"[H'i"J:'j:tg E ;,--n;;;i.,"'ilH;"#: 

or 
're 

newuorn wer.

m#j#r##d*T:xtr:ffi r,.,,gfu,"n::;:*r"*;,1#r.."rff lJ:;,*,o-.,,..",Rutnrze whe(her 5he had stoDDed ,,.,.g :yrs14ri,{r 
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hi8her un loh'&d ou t(om€5 rn the (-urrent pregnan.y rllan
tlc non Mishri users. The propo'hon of women h aving
(ortplarnls dunng pregnancy, (omplicatio,N during
delivery, proportion oi low b;& {,ei8ht babi6, and
stillbrrhs lrable 3l were sifficantly hi8her among $e
Mishriusers as compared to the non,users.

Out oI a tolal 705 women ersoued in this stDdy, 176

{25%) women had one or the other complaint dunng
the IrBcnl P,egnancv, .ommoD ones beng anore\'.,
nausea, vomitin& weakness, swellinS over le8s, low
ba.kache, a.idit_v, B,hite dis.harg€, giddincss, and so
on The proportion of women having complaints was
hi8her in t}le uscrs 65 (29.8%) thal in the non-u.ers 1l l
(22 8%), and this d'iferen e was slatisbcally signficanl
(7.1 = 3 9; P<0 05'

The rate o( aI l,le complicatioN, ercepi oligohydrmnios,
was hiShcr in users (21.r%) than m non-users (8 6%)

ITable 41. Fetal distress was the most common and

T.ble 2: Previous pe,inatal hlslory among Mishri users a.d .on lsers

rgnih.ant complicahon thal was se.n in 31 (14 2%)
us€rs and 30 (6.1%) nonusers. The relative risk of s.s
was signiEcant and the hi8hest for pregnancy-induced
h}?erteruion.

A higher proportion of nonusers (%.1%) had a normal
vaginal delivery as compared to users (89.49;). There
were 23 00.6%) operative deliveri€s among tne Mishri
users as .omIared lo r 9 (3 9%) amonB the nonus€rs Th is
dilterence w6 statjstically signifcant (f = 10.1, P < 0.05),
therelahve risk ofSperable detivery (forceps, vehrouse,
ILS) for Mishri u*rs was 2.7, with a confideice hrerlal
of I 46 to 27 .94.

Duration of ue of ! 2 years (22%) was associared wir}l
si8ri6@tly hjgh€r (Z = zf3) mem birth wejghts (26% 5 8)
than tho* w,ho us€d it for si-x years or more (3'1.7%), wi&
mem binh weiShts o, (2570.1t). Those who ui€d it for more
than tso years, but l€ss th 6 yl (46 3%) did nor dijler
significmtly hom its use of a sho.ter or lon8€r duarion

wO Sponia.eds abooon

l-UO Eady neondlar dealhs

1.5

2.1

22

2.2

3l
25

1

6.3
5.r
2A
o.a
o2

o.64-2.67
1 .',t7-.3.It-'
1.O3--4.69-'
0553aA
014 16.06

.-sl.i)d,ryfur

Tabl.3: cu..enl prcg.ancy oulcom. .nd Mishrl u3.
6h,i us.'s (L!!) l{on 0s4 (n - 487)

ComdMrs dunng P.eo@nc,
Comd@ndns dofiq P.elEq

65

23

2l
6

a

294
211
106
193
96
2.1

r11

19

35

3

8

22a
86
39
9o

12.4

11.4

1!.6
1.2

5.4
2.9Eary ne@lal.realt'-s

Tabre 4: complicalions during delivery and Mishrl use

Compl icalion3 during dclivery ue6 N@ u*6
No. % No.

Relatiw.ast 95%ct..16r
B-R.

PreOMrcy ndEed hypendeo (PrH)

Pretuue tuplure ol llmb.are3 (PROM)

A.lepanum hemorhage (APH)

Pos panrm he.m,,na!€ { PPH)

31

5

3
I
o
2
.6

30
2
o
5
1

1

3
a2

I 06- 3 06_'
t.06 - 28 s7'-

0.14,35.33

0.23 - 8 44

1 33 - 3.31

142
23
ra
13

0.0

09

6l

o0

o2
o2
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1a
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{n- 213) _. (n = 407)
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there is a social sancrion fol rhe use of iobacco in the foIm
of 'Mr5hn', rhF hdbit 15 r,crv often incut.arcd by pa,e,,15 r.
rhc ollsFmss hom earty. hrdhood iLseU As riis practtre
of the use ot Mishrr rs depty rooted in rhe tamrl,es,
homemdde prparirjons de very cornmon Very ohen
Mirhri is appled more rhan once lo rhe gxrc and leerh
and rctained in lhe mourh for . p€riod of t 0 to I 5 m inu res
before it is w&sh€d, aloBnng aboorption of a subsretial
drtrou',t of .ctiv€ ingredrmrs, prir.ipaljy nj(ohm

The 6ndin8 in this study rhar babies born t6 those who
reduced or stopp€d rhe use of Mishri had man burh
wei8hls simile to tho,se who never used Mijhri, is of
paramount importance.

tl
'l hc d€.reasina lrend of mean birrh weighls with
D.r('ased exposue ro MGhri is very ctear d rndicares
dosc respoEe. AlthouSh lhe acruat amount of mislui
used by th€ pregnant women coutd nor be measurcd,
BradinA of exposure was possibte by finding our rhe
tihc ofstopping or redu.tion in consumptjon of Mishrt
lTable 5l A sirnilar observ.tion was hade among
smokers. The babies bom to smokers uho ahstained
for thelast halfofthe pregnancy werc ofrhesanie birrh
weight as thos€ babies bom to non smokers.

Eimary prevention of the use of robacco is
desirablc d is a lon8-tem obiective, arth
to achieve -l}\osesho 

dehabituared ro $e use of Mishri,
ar Iearr somc of tho may, with intensive heallh ed&cation

did noi respond to rhe health educational drive. It is not
surprisin& as tobac.o is a psy.hoactive and addi.hon
.ausinSqbstance and it is very diffiolt rosrop usinB ir,
be it the smoking or the smokeless form.

Wid. dissemination of knowledge and awareness
gener.ltton pro8rams for all adolescenL! and women
Iolk in gcneraland preghmt 

"rothers 
n particutar may

80 a long way in reducing this dreaded hab of Mbhri
use, thcreby reducinB the nsk of low birth weiShr and
adverse perinatal oulcome in the bab,es bom 1() rhem.
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Anemia in pregnant women who use smokeless
tobacco

Brief Reporr

Sreevid j,a Subramoney, Prakash C. Gupta

R.ceivcd 22 July 2006: a@ded t2 S.prembcr 2007

Ancmia rn preBnanc) 
's 

a common ctinicat probtem
in mrDy Jcleion,n8 counrn6 (World Healrh
O.gaDizarion IWHOI, 1992). Ir conrriburcs si8nifi,
cantly to marernal monatity and lo adversc preg-
naDcy ourcomes (Brabin, Hakrni, & pellericr,20oli
Ezr ti, Lopez, DoScrs, Yand€r, & Murray, 2002;
Malhotra er al . 2m2, Ronnenbcrg et al., 2004).
Est,mal€\ of anemrd among pregnanl women in
lndia rangc from 5y. (lnrcrnarioDal tnsrirure for
Popularior Scierc..s,2002) ro abour 85% ondian
Council ol Medical Research, t989). Despile rhe
Narional Nurrirional Anemia prophytaxis
Programme op(rarional in tndla rinc. r970, ancmra

SiadF Subr.mon<y. MD. Pr.b$ C Ourr.. Dpn., Baln
S.then. Inrrnut ror i\61'c llsl$. Mubba' tndil

(oii6pond.B Dr Srcvidya subrhorcy. aol. crdr Esrh
cneb.B. 6rh FIN' Pror r'o 21. s4o, I t. ( BD B.t:pur lt), N.vr
Mumb. a{() ola. ldu I.t , r et 22.:r1r q8r rrr . I ot 21 27j7
1736. E m,r enaCr ?!,hoharl com

A sieDifica"tl) high(r nc.n henostobih tetct itr pomcn smote^ in compiriso, to nonsmoters wirh a g.nc.nlized
I'SIX,:'f"*lf ;I"HS:*fj:IiI;ff,-: lc teo rcponu ai rrrc pop,r"i;"" i"'"i s,,ai*". p-**",
",;*r *r,",r,i,"-"i",-.;#;"#Iil:_X1iffi:i'ij,il,:T:"1.ilii"J,1;;,i',t"',:i,,:,ffii#:,1,.j$
cohon or er8 p,cstranr $omcn in Mumbai. rnd,;. 'Nr;;n 

hcmo8robin r."i A"il;;;; ;;;ilirry ro$cr in u*.\( r o.oosrdr) compard virh oon,.bc6 { r0.46 p/drr p. .ooo. an"ii" o ru. ;o jiii,i. .,eiiiili"-i,y 
"\\oriarcd $ irhsmorers roblcco in ihc trnivari!re en.rvsn.r)R t.?, os% .r l.z_l s). rh;;;";;;i;;;i,", adiu\rins oddsrario\ ror poreniiarconrounden in murrnariarn ana5.r,1ox i.i.G"l" iii.i i.si]iil',iinl'_,,- r.. "*,,,"wcre adiusr.{ ror rse of morher, edu..tioD, socioe.noomic starus, type or rsiJen;,1;*;;;;"*,d*, p-i,r.,,,caer.rian or nontcser.,i.n rood h2bir, rhd rrenodiruion ouing p'rqn.,"i;;;;;l;;;;, rh,r smo'cr*\roba.co u\r durins presnan* is is\ociarrd $irh tokc, r,.,ogr"uii t","1. * i,a;;,";;; ;::illiil:il:;.1ilsmoking. smokerN !oba.co ts. b pidrrv orevaror rmons romen i, i;;il;;';;il rl;ainins popurarir!.cros rh. $ortd a\ r erc ehemarire ro \mokinp.. runb."r 

",pr",r,i"" ."a J".ii",,ir, 
"i ir,,. "__"ir,i.. i.Ihcrcrorc of.onsidtrablc importarcc lo public health.

in prcgnant women contioues lo br a publc heatrh
chJIlcn8e {Agarwal (r at , 2006: Ahluwatia, 2U)2).

Snroline i" kno*T ro aflcct hemo8lobrn lcvets
Srudic\ on aduh women havc otren rcvcated hrghcr
hemoglobin levcls in smoters (No,denberB. yrp, &
Bintrn, 1990. Van Tlelcl at ,2002: yamad-a, Wong.& Suzukr, 2001) Itowevcr, srudrcs on p,e8nanr
womcn havc ofrcn assocrared smoknS wirh
d(rcased hcmoglobin t(!ejs rChanB. O.Brien.
Nalhan$n. Mrncinr. & Wiucr.2001: Srnni( ct at.,
2005j wmgerd, ChristiaDson, Lovirr, & Srchoen,
1976). alrhough nol consisrenrty {tsodnar, S,egr
Ri/. Ar!b. Chanrara. & Mct)onatd. 2004. ( opE.
Naylar. & lloldcr, 2OOt). lr b entircty ptausrbtc rhar
smokcless robacco us€ may atso afecr btood
hemoslobrn. bur wc coutd nor find an) such ,cpo,r
,n lh( Ilrralurc. I he prcsenr study eram,ncd whcthc!
smolcles\ rohac(o use during preenanry inflr,cnccd
hemoelobrn tcvets in a (oho ofpresnanr womcn ,n

rss); r.62 120] pn.!'lssl re9 99.)i 6tff r 2(xa s&*rr fd R.5
DOI lo I NA t.a222t t@n) /rh

g?t
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Demographic and olhcr cna.acrerisrics ofrhe women
by smokcl€is lobacco us€ sralus arc prcs€ltd in
Table l. Ofallwomen,26% had Hblevcts below tOg/
dl; about 5% ofall women had h€moglobin tev€ls of
8 B/dl or l6scr. Mean h€moelobin t€vct was signfi,
canrly lower in use^ (l0t/09/dl) in comparison to
nonusers (10.45 g/dl), ,,<.0m A 8r€a(er r.pres€nta-
tion of smokcl€ss tobacco us.rs was found iD those
with lowe, h€moglobin lcvels rhroughout lb. sp€c-
rrun (F-isure l).

Anemia was siSnficanrly associatcn wrrh smoke-
lcss lobacco usc. Us€rs were L7 rimcs more lilely ro
be anenic in comparison ro
(OR=l 7, 95% (J 1.2 2.5). Smokel6s robacco N
also was associared with lower sducational slarus
(OR=3.6,95% Cl 1.9 t.9), Donvegerarian food habil
IOR:1.95, 95% CI 1.02 3.14'), aDd underw€iBhr
(BMI<19: OR.-1.6,95% C/ I I 2.1). Thesc ir€ms
wcre included as porenlia|con(ou ers in addruon ro
age, pariry, aDd other variables.

After mullivariat€ Iogistic rcBression analysis,
smokelGs robacco usc (OR=1.7. 95% Cl 1.2-2.5')
was the only significant dercrminanl of h€moglobiD
lcvels other than socio€conomic status. OR =2.7,
95% Cl 1.2-6.31. In a lincar rcgrcssion with
hcmoglobin levcl as a conlinuous variable, smolelcss
tobaeo us€ remained th€ otrly significant predicror
of hemoalobin l€vels olhcr lhao SES, trimEler of
mcasurement, and BML Lower nean hcmoglobin
rnd occurrcncc of anemra hcreas.d wtrh rncreasing
smokeless lobacco u$ frequcnciEj how.ver, rh6e
differeDces did nol altain sraristical sigDificance, mosr
likely b€cause of inadcquatc numtrrs.

Di!.nssion

Thc results sugSesl thal smoleless roba@o use durinS
prcgnrncy is associared wirh lower hemoglobin levels,

an associalion oflen obscrved *ith cigardt. smokin8.
llowever, givcn that this sludy was nol unde(aken
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tvlrh lhc prunary obje.tivc ofsludying thc as.o(ralron
belween hernoglobiD levclafld smoketess robacco use.
rhe fioding should bc coDsidcrcd pretiminary and
subje.q to funher clarifrcalion.

Smotclcss tobaeo ur€ has bccn associated wirh
underw€ight, a kmwn risk factor for anemi.: lhe
odds ratio for a low body mass indcx (< t8.5) amonB
wome. using smokeiess robacco in Mumbai was 1.50
(95% CI 1.43-1.59- P€dDekar, Cupra, Shukta. &
lleb€fl,2006). Howfler, rh€ odds rario tor aDemra rD
lhis srudy remaincd significrrl aftcr adjusring tor low
BMl. Given rhe rarher linired literarure on smoke-
lcss tobacco. rhe literarure on smolinB may be
considcrcd as a poitrrer to lhe eflecrs thal miShl
occur wirh siDokcless robaeo.

Although somc srudies hav€ reponed incr€ased
hemoglobin levcls wirh snoking durins preenancy,
cvidencc on rhc associarion u.irh aDemia appears ro
be plausibl€, b€caus€ of relalcd findings jn orhcr
sludies. SmokinS has been associated wirh de.r€ascd
matemal red blood clll counr and dcreased marcr-
nal hcmatocril (llab€k, Habek, tvanisevic, &
Djelmis. 2002; Ilab€k, Habek, Ju8ovic, & SatihaSic,
2m2). Smoking during pr€snancy atso has bcen
associaled wilh olh€r blood parameters lhal arc
closely rclated to blood herDoglobin. such as
dccaeascd s€rurn viiamin Bl2 ard marernal red btood
clll folat€ (Ca$nueva €r al.,20Ol). The hurnan ferus'
respons€ to prcnatal exposure lo cigarcrle smokc
may itrdicale possible biochemical responses in rhe
aduh- Such respons€s include incrcas€d €rlrhropore-
rin (Varvarigou, B€ratis, Makn, & Vasenakis. l99a)
and evidcnce of crythron impairmenr such as
disorden of iron merabolism, processes of hemosto-
bin formalion, and rcd blood cell m€mbolism
(Gavalov, Soboleva, D€na8ina. & Dcm.hcnko.
r99r ).

Thus, based on rhe prcscnt srudy, thc rclarionship
bctwecn anemja and smokeless tobacco use during
prcsnancy appcars ro bc real. Alrhough hish
hemoglobin levels in midpre8nancy are asscialcd
wlth fctal growrh resrr,ct,on and prcccldmnsra
(Kollcr, Sandvei, & Sagcn, I980; Scanlon, Yrp,
Schieve, & Cogswell. 20m: Srcer, 2000,. dchielrnp
normal hemoglobin levcls dunng pregnancy will be
b!ncficial ior thc ferus Smokelcss rohacco us( r\
wid€ly prevalenl among women ro Sourhcasr Asia
(Cupta & Ray, 2003) and is slowly Bainiog acccp-

thc world a\ a safr allcrnari!( to
ciSar€ne smoking. Furlhcr explorarion and ctarjfica-
tiofl of this ass€iarion is rhcreforc of considerablc
importancc to public heallh

'I'hts studr was fundcd by rhe WllO SLARO. t-he
aurhon lhrnl< thc communily healrh work$s and

E$
lzs

e,.
E6t
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<a 6{0 9€9 rcr09 1rrr.9 r2-r2e >r3

hqbthadl.'r,d

Figure 1, Distrbutron ol hemogrob n levelby smokeress
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AN ASSESSMENT OF FETAL LOSS AMONG
CURRENTLY MARRIED WOMEN IN INDIA

S. RATARAM.. LISA K. ZO]-IARELI,Ii aND T. S. SUNtLl

'Population Refrarch Cater, Dhotwad, India. tTexas Woman s UnieBity. USA aryl
lUniwrsity oI l-exas al San Antonio, IJSA

Summrry. The present paper assesses fetal loss among currcnrly marricd
worn€n in lndia. ln addition, th€ ellects ofsocial, economic, dcmographic and
heahh factors on fetal loss are sludied. Th€ srudy uses data from rhe s€cond
National Family Healrh Survey conducted jn India during 1998-2000 Thc
resuhs show widc variations in f€tal loss {induced abonion, sponhneous
abonion and stil-binh) m€asures across the country. Thc imponance of
mother's nulrilional stalus, binh spacing, risky bchaviours such as smoking,
drinkin8 and chewing lobacco and age ar marriage for pregraDcy outcomes
in India is also discusscd. The study rcsults imply a broad understanding of
reproductivc health in India, and emphasizc the imponanca of widening thc
scopc of community-based reproductivc heal$ edu€.alion programmes ro
improvc the reproductive health of women.

lntrodudion

Thc reproduclive performance of human beings is a rclatively inemcienl process
(Rcgan & Rai, 2000) and some studies havc indicatcd thal only abour i7% of all
conc€ptions advancc beyond 20 wceks (Arias, 1993). However, mosl of lhe preg-
nancics losl b€forc implanlation are nol recognized chnic.ally and. in pracricc, th€
problem ol early pregnancy loss is limitcd to those pregnancies aborted aflcr
implantatron. Recent figures show thal about 9 million babies are eilher born d.ad or
dre within 6rsr 28 days of life (WlIO. 1993). While. -llobaUy, infant monaliry declined
markedly berwecn lhe early 1980s and latc 1990s, most of this improvement was
among older infants. The pcrinatal death tolldunDg rhc samc penod fcll only sli8hlly
from 64 to 57 deaths per 1000 binhs.

Gcn€rally, women makc a major invcstmcnt in Ihcms€lves durinB pr€gnancy and
childbinh. Thus, an unfavourable outcome of pregnancy, includin8 p€rinatal mor-
rality, slill-birth and spontaneous abortion, can bc stressful and emotionally chal-
lcnging lo womcn and lhc family. Furlher. these cvenrs caD havc considcrable impacl
on the physical and social well-bcing of women The incidencc of unfavourable
prcgnancy outc_omcs also allltls futurc rcproductive performance as well as repro,
duct;ve aspiralions of havin8 children. Examining lhe level as well as rhc social and
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Fetai to$ anong nanied women in tndia 3l I
women- The supcy provides information on a van€ry of demosraohrc and sero-economic backgr.ound characrerisrics. Th€ NFHS-2 ,r.r.y *r"& ; ;;r;r;;;,;"
sample of more than 90,000 cver-maded women as€d iSlS fr"r. zi'","i.; ;^
TT,fnT.:r_'::e lhan 

99l. or rndia s poputarion. oerailJauour rrre survefc;;;.;;
rn_rhe NFHS-2 repon (IpS & ORC Maoo, 2000). Tlrc main oUjUr. oi,f,"NFHS-2 was ro provide srate- and narional,levef 

""ti*"t- of f"niiitv, ri"'p*"iJ.rfamily planning, infant and chitd monatity, ,nalemal -d "h;i; 
';;;:-;;;-,;

utiliziaion oftEahh s€rvices provided ro morhers -a "r,;ra*r. 
lr.rr,"ril"i"r. 

"fri,.NFHS-2 is rhe measurcment of lhe nurririonat slarus, such 
"" 

f,"i*f,i ""J-*"f"imeasuremenls, of womer. Detaited bidh hislory, ". *.ff 
", ti. ,r.U..-.t

sponraneols abo(iotrs, indued/abon,ons and sr;rr.Uinr,s ,p r" rr," r,rn" oiir,. rr**
were also cottccled..Thus. rhc dala providc lhe cumutarive incrdence of p**"rr., i;i,and nor a delajtcd pregnancy hisrory. Srnoe rhc dala come from a ,.,r";.,;;
:lrve). 

rnl:rmarrcl on p,egnancy toss wilr bc nrrrher roraly comphrc r., aJr;"l..rources ot crroA lor studying pregnancy loss usiag retrospccrrvc suncv dara haw
bc.cn documentcd ctsewhere {for deraits. see Casrertinc, t989a, b).

. As menl;orcd.lhe presenr data provide rnformar;on on eactr hvc brnh. numbcr oraDorlons ,nu strlt-b lhs. Thc tolaj numbo ot prcSnanc,cs eacrr woman trad rs rtrcsum of all thc hve brIths. inJuc€d and sponlaneous abonions and stil-bint r. nari t"i"D'iJ's are:ols'd:'ed a5 s,nBlc presnanciF" and rhe currenr p..gr"n.y i. nor ir.ird.";rn rne anarysrs. ,he prescnt analysrs is reslriclcd lo curreotty married women in lhcage group 15-49 who had erperienc€d at leasr onc pregrran; 
"r_ir"d.;;;.;; ;;

Firsl lhe outcomc of Iifcrime prcgnancics in rcrms ot trve b,nh. induced abon,o"\ponraneoDs abonioD and sril-birrh is examined. In order ro carrv;iii.;,;;l
a pregnancy hrslo." fite wa\ generared u.ing rhe informarion 

"n nuiUe, ;i;;;;;sponlaneuus abonrons. rnduccd abodtons and sti -binhs In lh" .;, .;; ;;-
expenence of fcrat loss rn tcrms of number "f tnau".a uUn,on" a; ";;;;r';;narurat ferat loss€s pcr woman rs examined. Narurat fcrat I"", ;;i;j;-r;;;;;;;;,
abonron( and srrtl.brnhs. Finaly, ncgarive binomiat regrcssion is ,*j i.;;;;;;;;ncr c cct ot vallorl\ nsk faclors on thc erpenence of numb€r of inaucca amn,on,and number of naturat feral tosscs. Gcneialty, p"i""." ."g,"*i";;;; ;;;;;mcrhod used ro modct counr rcs;pnse dara However, poision d,,,r,br,;;r;;;;,rhc cqualir)' ol. ils mcan and """;"* " propcny rhar ,s rarcty fouod in rejt dara.I)ara rhar havc Brearcr vanance rhan thc mean are rermed poisson orcdlDe$ed h;;are mor..commi'nty desrgnareL.t a: simply rverlrrpcr.rerl. Negarivc b,".;;,";;^J;,s a sranoard merhod u\ed to modcl ovcrdisFrscd poisson dara

one.dcrivarion of lhe negarivc binomiar nrean dispersion moder is lhar individualunits Jollow d Porson regrcssion model. bur rhcre rs an omirred ";r;bt;; 
';ffi;i

."' foUows a Bamma disrnbution wilh mean Lnd ,",run"", 
"nd 

t;-#;i,.1 "'

and

/,-Poissor (p,),

91+



3)2

exp(x)_caDma (t/d, o),
for obscrved counts ,,, with covariats

l,g+,,5,l-,-'mt***,tgfrlr'l.ti*t**
fr:i:;;:3 ;;'";,Xt,*f"":li*1"1fr*' il"",i.i', 1'i',ri|;,:ll# ::j
nor beins Poisson. r* "';;;J",;";r[is' 'i€ 

lesr sratisrtcs suppon rhe dara

g,+_Gamma (t/o, op,).
Anothcr akemariv€ psrarnererizalion

presenr pap€r and ,;;;;;;':,t;11;l"jHi::ffi,1fl:*"-n. is,,s€d ,n rhe

rr,.-canuna (l/ii, 6).

- R€n ts
Firsr, the prcgnancy oulcom€s amon!
cxaminea 'raire ,'"il;;;;Ji::H..yTlry-.T:::q women ased r!4e are

,nt{,ru :Fl#H;"s,T,,u r.':;";i${ffi;,"*}jffi l;

l*:q:d*[ilHi,l:*]t+il$'ryr:,s=,r$ il
;:n:;r;:;:ru:}lxr*ilt*if#i;,;*.E,g:d,["p$]
#ilf+#Iflr.Ufu":T#
Hi.if q;ijbi,i$;SffI"d',:,f ,,,rl,rfl iki',*:,iiru
,*f ,?f .i,H::':', :L'."*:"".J,*:X*,;:[ffi _ll";l:Ji ::*,"::::rcrmrnated through 

"p"r,on.ou. uia tna,rcsuled in sr,tt-bu1hs co.p;il;;#l:: ,uoonrons. 
bur a smalrer percenrase

,cvc, of ,he womcn iil;;.,1;.;il;:",;",1?i^1,],#l."llll,,ll r,;*:1,::l
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Fetal loss anong nanied wonen in lndia :ltl
Trble l. Percenhge distnbution of all pregnancies of curently married women aged

lg9 by rhcir outcome, according to state, lndia

Oulcome of pr.Snancy

abonion Srill-birlh
Induced

Live birlh abonion

Bahar
Goa
Gujamr

Jammu & Kashmir

M.Shalay

Naaaland
Orissa

Sakkim
Tamil Nadu

New Delhi

All India

9r.78
86 51

93 83

' 86.11
90 80

89 4E

90.85
90 t0
9I.8E
m16
92 9t
92c,
85.11

90.61
9t.16
a9 26
90 t0
89.30
9t.50
9192
ut7
9r.30
9t 69

87 36

93-t1
89.64

9t 15

036
t.49
015 /
4.24

1.y
1.42

166
26
096
206
098
t.98
6.51

o.1l
0.6E

2.40
t.7l
t05
t.02
099

230
1.45

491
098
4.49

175

4.90
610
l.v
8.28
5

602
4-E2

5.42
4.70
633
418
4.26
686
523
565
5-82
s.92
4.61

5ll
210
7.88
443
494
636
2.7t
436

4.98

10,862
10,860
23,t68

l0r2
l l,l l?

9l I?
E599
98t2

12,2t6
6669

23,368
14,954

5l l2
3407
3t67
1092

13,0r9
8122

21,86t
3292

12.014
t2.166
34,449

'7354

3 t94
2978

277,035

246
1.30
2.29
t. r6
t.50
108
2-&
r.82
2.45
t25
t94
t.67
t.32
3.31
231
2-52
226
305
2.18
199
2.59
1.97

t93
1.37

I t5
152

212

Norc: All India sample weiaht is uscd ro eeneratc rtu rcsutrs for A tndia. Srare,tevet resuhs
are gmerared using rhc iDdividual slarc wci8hls.

sponhneous abortions also incrcasts A rcveF"c rctarionship is id.nrified berw€€n
womeD's educarion and rhc pcrccntagc of pre8nancies resuhing in slill_biflhs.

A greatcr pcrenrage of preSnaocies rerminatcd in fcral loss amon8 women who
cxp€rienced domcslic violencc. No clcar rctalionship is eslabtished bctween rhe hcight
of the women and pregnandcs cndinB in sponlaneous abonions. but rhe percenrigc
of prcgnancics rcrmiDaring in slill-births decreascs as lhe hei8hl of rhe womin
increases. A positive relarionship is found bctween household srandard of liviog index
and prcgnancics rcrminaring in induc.ed and sponrancous abonions. This index is
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ODt@mc of prc8na&y

tsac*ground characterisric Indued
Liv. binh abonion Numbcr or

Slill biflh preSnancics -

Rurat
Urban

Educaior
tllildal.

ilf:Tf#'i,,T,T,:."
ttret rhool and aborc

2.28 2 t0_l9e
|@ 66,s36 '

2.3O t82,912
t.94 50,4051.70 t7,Jt9t.46 26.y1

7X t64,3t I2-2O I t2,553

2{7 86,t882.4o q,io9

2.U 2n,ua
2.39 6J,34t

272 34,1882.31 72,8552{2 E5,521t.82 60,5t9t-77 23..t5o

2-42 ,2622.t3 |]r.0]!{
l.5l .t8,596

2 31 51,3162.0t 24,70?
2.t r 902472.O2 t05.546

91 86
88 9r

92.42
90.19
87-51
86 t4

90 84
9t 60

tt1
3.59

o-u
2-y
413
5.42

2.02
I.l7

I.86
l.t6

1.72

t86

t-17
t.60
t.8l
2.26
t.23

0.79
159
405

I t9
096
I72
2.8

175
t30
2.71
3.21

4.69
5.69

5.31
664
6.97

5.08
4.a3

4.99
488

4.66
594

4-87

5.t5
4.92
5.21

1.21

Tobacco chcwi,rsmok,nsldriDkins 
habit
91.08

9t 56
E,.e.,i..,d do,.",i" od"n* ",:l:jf ,,

H.istu (cm)
< t4J
t45_t Jo
150_t55
155+

Slandad of tivins nrdci

Hicl,

Schcduted lribc
Olhcr bact(s?rd caste

Rclision
Hindu

Chrislan
othcr

9104
90 94
9t.23

-71

92 79

92.13
9t.37
E8.6t

9t-56
92.57
9l.05
x.70

91.09
92 0l
89 55
89 66

466
4.9t
582

4.88
4.46
5t2
5-Ot

5.05
4.47
558
49t

2.to

2lo
216

222,3@
44.439

605t
7988

7n

j:i,. 
" 
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Fetal loss unong marrted women in tndia

Table 2. Continued

3r5

Outcome of pr.8nancy

Baclground characrcrisi,c
Iidued

I-ive binh abortion nborlion Slilt-bnth

Cur.ni a8c
l!19
m24
25-29
30 34
l5-19
4L44
45{9

<16
16 t8
19 22
23+

5667
29,153
5 t,614
55,520
52,7',t1

45,468
t6,039

123,t4',7

to2,207
12,6t3

9068

It8l
43.449
98,076
62,46t
7t,868

ll6l

t0,405
9201

r6,098
27,867

8974

71,t67
14,M7
46,951

9154

277,O35

*o,
8943
90 65
90.76
9t.y
92.20
92.75

92.61

91.t2
88.5r
84.0t

102
I.58

2.ll
t-87
l-51
1.26

0.90
t.'t7
3.41

5t0

'I 29
3.39
r.65
r3l
l.l9

4.22

2.8t
2-42

3.22
)57
27

091
t.t9
t.u
t.57

1.75

9.55
6.59
5.lt
49t
456
4-22
4@

4.36
498
596
8.69

29 05
8.68
481
3.66
371

2.91

2.40
208
22t
2-01
2.05
1.5r0

2.12
2.12
2ll
2.01

239
2.96
2.t6
1.97

t.68

14.0t

1.6
3.8

232
256
2.51

1.52

1.65

l.E2
2.54

2.t2

Arcmge pregnancy mtcNat lycars) 
I

l-2
2-3
31

Nunbcr of living chitdEn

On. child

Thc or morc chitdrcn

Tolal

u.97
9r.38
9104
93.42

34.19

83 96
8t.t6

89 41

87.E2
879

94.4t
9164
92.56
9lJ.75

9I.I5

41.58

9.62
t0-62

5.05
6.05
6U

l14
353
1.99
5.15

498

Nolc Due lo missing ob$rvalhns. lor somc otrhe b".**; ;;;;;, ;;;;;numtrr of presnanc,cs of cnch clrc8ory may not add ,; ,h" .;,;;;;;;;."*,;#r:',.
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S_ Rajaran. L K. Zonorelti ard T. S. Sunitprovided rn rhe d,ra 6tc tr is ca,cut,r

ffif $r;;,gfr f#fr ,pi$;r;;#I,i;ffi
:#"4i*;ff*iri*fii.'.,*:p:rx;rqs,::da,:r.rrv,=.n&xand
fl ,H1"^fr #'IH:"1,y,1,;*::.:,w;:fi :l'";'l:,ffi ;,',,T:,i

:,#if,"",l=is.tffi i;:[{Lr#;H#i;:r,,s*#*iir

r.x-,,Xtt*qf5**:ult,*,,:F"",*ffi
lxr";{'*iliit;i:trm#-*{1,++**+ei#.'l},,,#
*'a:'m',H;::mi};:'Jlll'x''"1'ff *l';;rn:::*;::::i:'1,'i

#,rr.**,,ffi**_,I:[*ifffi
r,.,1,,..",lli$*.t*t*ft t#r,";rffi +:**f

p3,1;q*p-'gr*ttlwu*u,e
havc rarcs above,r,. *,r.,"i,"J,.,,,,ii:ri:,#f 

,;,,{::,,1;::: jl".x:il:l
th€ nLrmhcr of ,nduccd abofl,ons ar

+x.';:',n:::it,,rur:;:rurxl:i##,*m:[*:',j*i[j:

?o{



Fetal lotr among huftied wonen i,1 lndia lt't
Trblc 3. The number of induced aboruons and nalural tetal los*s p€r I00 currcnltv

marricd women aged Ig9, by slarc. India

Srarc

-

Bihar
Coa
Gujara'

Hamachal Prad.sh
Jamm! & Kashmir

K.Ela

McShalay

Nagalatrd
Orissa

Rajalrhan
Siktim
Tamii Nadu

Ncs Dclhi

Tripura

AII Ind,,

278
l].15
I36

12 to
E.07

507
i36

I0.58
I19
562
1.67

6.54
21t3
3.32
2.48

I0.47
598
9.96
4 t0
3.14

16.44
'7.50

6.25
r6 18

329
14.20

6.33

23 93

37 68
22 83
26.97

23.67
32 54
24.\
2a.74

23 68

m69
24.21

I9.59
14.10
31.26

29.1)
16.45

28.28
25-m
30 2t
11.17

32.t l
20 9t
29-10
25 80
19.73

t8.6{)

25.62

3344
288r
5913

l0t
3279

2606
2669
2472
l6E9
2443
5901

4528
1227

786
866
708

3770
2486
59t3
975

3916
3124
7968

22M
948
941

76,738

Norc AII lndD sampte waght ,\ uEd to qenc,z
aE ob,aincd by ,,,;';i..;1;,;;;; I".,ilI''' '* 'esuks 

ror Arr rnd* srarcrevcr resuh\

in urban areas (omparcd wllh rural !rch\. but thcre rs no drffercnc€ in thc ratc ofnalural fclal.toss obscrved bctwccn rulal and urb.rn w(,menrne resurrs rndrcale rhal lhc rirt uf
sisnincanrry u,r'," i,","*"'',';.r ; ;,..,,f;"#T:#'fi'.j:11:,.5.r.:l:T;
induced at'onron increascs *,th rncreasc\ rn lhe ..r.r,,""", *r;i;;';;;;:,;;:frequcncy of narural felat toss N tound ro he highcr 

^."r* *.,n;;'*;;,,;;;,,,;:
tobacco^ and/or atcohot and for women who r,r," *p""**ja"...i;;;d;:";;i:
rares of indued abonions anrj narurat fcrrl r,^, arc hrshcsr ,*";;;il^:,jheishr is tcss rhan l4s cm and a ncsarivc r"l"ri.,.hip i. ,;;;;;-r-;;""ffiil;:;

'Includes sponraneous abontons ano srirr urriir.

1"3



3r8 S. Rojaran, L K. Zofia,eli ahd T. S. Sunit,.Oj.n.T. numb€r ot inducd abonions and natuml ferat toss€s pe' too currcnrlvmanred worn n ased 15 4q. accodinc ro serecl.d baclsr;;J il,;;;:i;:,,"
Backsround chaEddisric

Plrc of rcsircoc!
Rurat
Urba,

E/u€r;on
UliGrarc
Lir.ratc. <middt comDt re
Mddtc schoot oompL,;
High schoot and aboE

Not worting

Tobacco chcsnd$r'ot inrldrin tin! hab,r
No

hp..icnc.d dorEsra viohc. sitr.! aec 15

Hcislhr (cm)
< t45
t45-t 50
t50 t55
155+

MissinS

Staodard ot living ind.x

Hish

Schcdulcd rribe

434
I l-88

25.92

24.78

2760
24.47
23.t9
20.46

21 32
25.84
22.69

1710
24.4t
26.00
24.38

25 16
28 08
24.i
23-5E

56,521
20,2t7

44,672
t4.972

6224
t0.E59

3.43
7.89

ll.5t
l].l6

7.00
5.24

6.49
s.t4

603
142

5.t2
589
6.52
1.67

4.91

24-71
26.97

24.73
32.t I

2r.58
33.t2

28.41
27.9
24.69
23.86
23.94

67,470
9229

60,30!
r6Jl0

9r88
r9,756
24,010
n,826

593't

4',t.)50
29.1J6

104
5.82

t2 50

4.56
l6l
6.17

1

11.942
65i3

25.100
10,4t I

24,424
15,7m
t5.?15

62.7t1
9614

I928
2195

Othc. baclurd cast.

Rcli8ion
Hindu
Mudin
Chrisrian
Orhcr

62t
5.41

868
t0.89

?o't



Fetal loss anong na.,ied wonen h tndia

T.ble 4. Continued

3t9

BackSrourd charact..islic

6.77

4.0E

357

828
9.26
'1.01

t.43
342
6.t4
836
82r
7.48

659

3.7 7

628
l0 05
t2-24

20 88
l2-84
6-E6

5.24
r.l5

l?.4t
19 46
23.21

27 96
29.01
30 56
1t.26

21.07
25-t9
2317
24 70

90.08
44Il
29 08
22.tO
15.24

9E.8

t9 22
2t-28

lE 95
22 3t
24 61

27.N
2172
25.88
31.67

25.62

4t99
t3.749
t 6,zt48

I4,t I9
I I,995

9321
6904

29,506
24,822
t4,483

3927

4t2
I I ,466
2r,518
15,90t
25,421

1972

'n6t
6234

6262
10,755

1422

t2,t58
16,t58
10,527

2089

76,11A

l!t9
2s24
25 29
$_y
35 l9
4/J-44
4549

Ate at 6rsl union
<t6
IGIS
t9-22
23+

Avrra& prenanc, interv.t (y.ars)
<t
t-2
21
14

Nunbcr of tivins chitdm

o"c chitd

2 sons

Th.cc or morc chitdrcn

2 sons

Total

541
5.44
'7 32

68?

6ll

i,l.*lJ f#:;'li:"T-,""* f- -.. .r *;G;;;;;;;;;;;;;;;;
"rDcrud.\ spon,arrous abo",*",;d ;;ij;,;i

9oi



320 S Rah.an, L K_ Zotarclti and T S. Sunit

;:[+.::iti!,I.{.fi ;iH,*ti*Hff ;3iliil,;*,n" "*".0,."
. lhe rate of naturat fetal loss is hirt

mr*fl*:fu*H+*i*Ni-,sJlffi
Difieren(xs in rhc rare of rnduced,to,c, 8 pcr 

.,00 
womcn,;;;.,;. ;:;.",Ti;1.:ff1il,T; ;,i,:"*Till:,:lrcrat toss, rie rale inrrerrcs *nl,lncrea.c,

:l * ;:ii *r.: X;l'* m r:, 
,; * : li?il::*';fl .1l lL:H;

whose ape a, ,n', ,"'* 
" 

jjri.""j,",il..l'eXi'l ''*,*i"e "t'se'vea 
anrong *"n€i

rs hishest dmonp *,,.'., "#; ; ;;';"-" 
t onverserv' rhe rat. ol naru,al reral losr

induced abonion -u ,,,,,,i?"i'.1'.'j]l unron rs below 16 Iears' rhc rares ot
p,csna ncy 

. 

in,e*ar r",*. -"" 

"' i,' i"."'li.'fl*l;1?:,;".H_m *":r;rncreascs, lhe rates of induced aboruon ?int"..,r ,u."-" i' iai";;;;l;:;:."ii li'urar r€.ur ross decrcast. rhe ,a,e or
whrre the rare or naru-rai r.;;;l;: ;il'rY:' "ave 

rwo riv'n8 ch'rdren wtrh one son.
rorrowcd by *.-"" *r,. ;;;; l"h;""i 

-J: l.i'ns wom€n qrh no lrvins ch,rdre;
To ruahcr examrnc ,r," ,"i'.i*oii"J''* rrvrns chrtdren wnh no son

c,rried our ro u., ,r,. ""i"n},"#Ill ^k.r::*', a muhivanare analvsis r+"s

',.,u." ".,r,,,.i,,t i;.';;,;1";::,]'"abre"arrer-con,,orr'n8 ro, ar"rr'.,
narurai rcrat r.., n" i"a.*,ii',' Jll.i:*:' "* nrrcd tor rndu*d abo,rion dnd
variabres' In 

'r'' "r"*"'i' "*i"'i'l'L1i1- 
1" "'""*l' 

;'o rhe modcr as duthrnv
dummres havc o.- ,,n,aJ r'' ll"l,]'lll'" 'l -^iau"t tt'' 

"r'r"' "pu'ut"rv.

;,;i;,',"p;*i6iluirli#r*"t'l1*:k#l'n*:r[{n.,r':':#Pradcsh. Cenrrat re8ron mctudcs Ma.thv,
rn-.ruacs co,. varai, 

';, ;'ff ;ffi iL:l',".;:"",X1,,i,$l:".1*.I:1.,.#::6engar: and Norlh_ca:r reAron mclude.
r\reahdrryi M,zo,an, NaEardnd rnd ,,,.,..:],.j*", ,p.aacsl. rr*am, r,r,n;pir.
uscd rn rhc NlHs.2,,,;TJ;;;; ,,,p,ua rhrs rs rhe jamc a\ rr,e a"s"6c"i,,r.

In addit'on lo rhc rBk tacrors. rhc nco,!dlrahle Ihar 
'Icflccrs thc rmn.nr , .,;.1']i 

b'"om*t *8rc$ion modcl rncludes a
aborlron aoc 

""'u,"r r.'i"r il;;:;,;ir'H 
ovcr which rhe etenrs or Induee'j

andlF,s 
'\ m.r.dse dur.,'., I ;;-;;; J' 

I ne erposure.variabl€ consrdered in thc
ar hr\, un,on ,,.i,";-;;;;;; ;;,,;:'lll,llt l': '.i ".',,,.0. rr mcasurs from agc
union and dntc of sentrzarro. 

.... _,- ,,..,,r2,:r, l ,\ thc du,arron berwren ape at trrir
Tle rcsutrs from rhc neearive brnomi:

:y:::1 "P,'",' *' ;;;,*;;';;,i"; i'i'i:f iT",frtl.HJI:"J:tTlJlamong urban women rs found ro bc hishcr tt.i, un,r.,po,nE ,n(,uc*r aho,rion, x,r iu^ .,"11 '" ln:'' ,""t counrerpsrrs rhe odds

't'" 'n'i""i? *"'*' ;;:";;Ji :?'"'::Ir'(anri) 
hrsht'I amunB cducarcd \!om€n

L,,r\utrp,,on,,,,r,.,,,.oi,;;;'.:.":r:;,1:",''illl,,'li,,,i:::f".;::l::":l.l""l

7oa



Fetal toss anohg nanied 
'9omen 

in India 321
orh€r variablcs ar. conlrolled. On rhc olher hand, women who erperienced domestlcviolence have I 6 grerrer odds of havrng undergone an induced aborrion. 8y crsre orrribe, rh..odds of undereoing ", .ar*a ,ron,* ,,;#;j; r_;j,:;l;,women who do nor betong to schcduted casr., \chedulcd tnbe .. .,;;:.;rJ;;rdcasres as compared wilh scheduted casre womcn. On rhc otr,* i"ra, *i"ari"J irllwomen are tess fikety lo undcrgo induccd abonion, 

". .o,np"r.J *,t il;;i; ;;women. By rclision, womeD from .orhsr 
ret,srons. (orhcr ,im n,,,1,l,iti"-"ij"i,t- arc more tikety ro underao induced ahonrons ,h,, M,ril *;;;;.:;;;.r",il.oddr of induccd aborrron are hrcher ah6ng Hrndu women than Muslim women. Theodds of undergorng ,ndueed aboirron arc 

"rgrrrfi.anrtv highe, amonB women jn lhe ae(sroup 30-t4 as compared with worncn ;, rr,. .gi s,-",1, a5 _ai iil.esu,il.".i:"/ suggesr rhar rhe 
'dre 

of rnduced abofl-.,, 
"gn,n.r,riu dt,rc*;, ,*;;;,r;1;,;*:,:,firn union Tle chance of Under-.oin, ,i

whos€ asc ar o;,; ;;;;" ; ;;;.";;:- ;l'.1il"i,,r,:::,;il:..;-J,li,;H-Jil::
age al 6rsl unron rs b(to\r. ak 16

Even afrer controlling for_other ooss;t
clos€lv sDaced are rnorc rikerv ," 

";*.,.:l:.1:k, 
fr''l'"j women.who had presnancies

more rhan rour y."'" ;;;';;?;:T' 
In'ruced abonron rhan women who had

aire.ent;ars ,. rrJ r-,rc ; ,;;.;";,ff*, pregnancics. rhe re.uhs su8sesr rhar
orhcr variabres 

"" .;;;;iff*;J:"1''""':1":'o ro be nor vsnrhcanr' when

auo,r,on is signr6;r;;;;il;:" ;:ii:;:: 
rhe rikcrrhood or un'lrersoins induccd

resron. fhe sex composirion or trt" 
"-j.I,,'j]i 

r+ion as Lomparcd wrrh rhc Noflh

"b.ni., ,s s,s,i;;;;i; ;il;'";:T 'nrroren 
sussesrs thar rhe rate or rnd,ed

co-pa_,.a wo .o,".n ;i;il" ;ffii#ffl, ::'I,Jffl,j:H#1ffi ,i:#.::comDrnaUons of Uving chrtdren, rhe oddsr"'f-'".-1,y"1n.,"ir; ilJ ##l'.fl.:i:;'f:';: il,1f:.::' ron are arso
rne results ot negarive bmomiat reprcssion for *,rrri f.,li r"* (see Tahte 6!rndrcate lhal ptact of rerrdence and edril

when othcr vanabres ar' ";;;;;hd:iii::l'll 
ur lomen ate nor rrsnincanr racrors'

rcr,rionship ,, ,;;;;';;;';;,jjli'fn lh'orco' a'c 
'or \r*n'|rican,. a nesa,,\c

as ed,catron 
"r ".r"". n. r,"ii,'l'i:"'''" l(]* and place or rcsidcncc. ai wel

,h. .h,,* .r .;;;;;;;";;,'ffi'n:: 'iJ"'':ng arcohor and'tor tobacro incrcascr

ross srsn,r,canrry rncrcases if rhe ""... ,:1.. In:.-':" or crpcnencms narural tetal
age 15. '\perrenccd domcvr trolcnce .rnrc

-.^l:,":^,:l- 
obs€rved. rhar compared w h *omcn aecd 4) 4e. rhe odd: olerp€,encrns narutur ferar toss are rignr6(anrr) r.,,", ,,n.^; *..;" ,;"...;.,,;; ;years Lonsrdcrabty tower rales o[ nalura

li::: lt" il n"' 1'"'""'',c.,."i u ;:;:', fi ; ;::J:fl',:[: 
"iT:::J:T'loetow to years. As expccted, the avcrar

,etar,on"ni j u","*, ";;;;;*;,.,',111- lli fl ',"t intcrva I shows a nesa, ive
ords ot erpe,cn(ine *,*; r:;;f;;,;',,:'''rvar 

and. rare or narular tcrar los\. rhe
avcrage pregnanc, 

'nrerval i! Iess rhon 4"'!n'ntun'ly 
hrSheI amonP women $'horc

avcrage pre8nancy rnrcrvar ,s hrBhcr rhan 4 
ycars as comnrled wrlh wom(n wh'rs'

narurar r.erat r"* l. rou,.t ,. u."",",,.,,.,,i 
vill'_The crrecr ot resion on rhe rare of

than rhe Nonh-eas, *;;; il;; il;:';'"',i ''rrrh'anr' urrh qurn'n 
'In 'leg'Ion' 

orhe,
qomen ,n rhe x.,n *J., ",ir*',i";:,::: iii:''l rctar ro\ a' comr,red ui,h*no have lewcr than lhrcc LvrnE sons.
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Trble 5. Regr€ssion

S. Rajarun. L K. Zottareli and T. S. Suhit

*:"]i:,1:l nunb€r of ind_uced abonions amons ftrr€nrtymam@ worn€n aEed I t_49- Indi,

BactgroDDd ch.racrffi5lic
Srandard Sisn,6.aDc. Oddst-etlici.nr krtt Rario

Plrc. of rsiL.c.' -
Educarior2

Lir.ntq <mildtc comptcr.
Mitdh schoot comptcrc
Hith schoot .nd rboE

Worl arusr
Tobac@ chcws/smtinaid;nlhB habir.
ErFEnocd domc$ic viot.,|ct,rne aB. t5r
Hcis}r (.rn).

l4!t50
tJ0-t55
155+
Mi!.in8

SrrDdard of livinS indd,
Mcdium
Hien

Schdulcd ribcs
Oth.r baclsard can6

R€lidon'
Htr u

Orh.r

t 5-r9
20 24
2rz9
lo-34
3139
40 44

IGI8
ty22
23+

AE6sc p..8,a.cy inrcryat (y.rB),:

l-2
23
34

- 0.5388

0.6t8t
0.8970

/ 0.8864
0 0590

- 0.m21
0.4650

0.0112
GOs22
o.t I8l

-o.@17

0.3250
o-6544

- 0.1326
{}t2?8
0.t432

o.2270
0 t097
0.4 t68

- 0.4891

- 0 1637

o.rEt3
0 4l4t
o.3447
0-2t55

o 2t45
o 3fi6
01t56

t.4lt8
2.4351
1.5766
r -(bt2

0.0560

0.fto5
0{721
0075J
0.0489
0.0761
0.()46r

0.o736
o oTlo
0 0?t8
0.t03 t

0.ft61
0.0798

0.1283
o.o7y
o.o70t

0.0718
o.l20l
0 t 067

0.1966
0 t(X8
0.0924
0.0E74
0.0861

0.0E46

o.0J5J
0.0642
0 0848

0.t 70?
0.0600
ooslt
o-0&t4

0.mm

0.00fi)
0.mn
0.00q)
o.22EO
0.2820
0.{xm

0.E790
o-46m
0.0990
o 374t)

0.0000
omo

0.0tm
0.08m
oo4I)

om20
o.16l0
o0m0

0 0r30
0.r t 80
00470
0.mm
0 0000
0.0r !0

0.0000
0 m00
o.flm

o.dxo
0 0000
o. xo
o 00m

t.7t 39

t.t554
2 4522
2.4265
I 0608
o.9212
1.59t9

I0 l
t.0536
1.t256
o.9t24

t.3840
1.924o

o.7l7t
| | 361
1.1540

I.238
t.t 159
1.5172

0.6t32
0 8490
I.20t I
| 5436
l.4tt6
1.2404

t.2391
14341
t-l7l I

109937
I I.4t65
4 8lE4
2 8897

1o$



Fetal loss amonE martied woden in tndia

T^ble 5. Conthue.)
:t2:l

Bactaround chara.tcristic
Standard

Cenrral

F-an

Nomb.r/of tivint chidr.n'r
No living chitd.c!
I son (t tivin8 child)
o ens (l tivins chitd)
2 ens (2 hqns chitdrctr)
I sotr {2 trvins chrtdrcn)
o sons (2 t'rns chitdrcn)
2 son' (] or mor. tiviDr chitdm)
J sn {J or moE Lvint ch,tdrcn}
o sons tl or morc trvinS chitdren)

(onslant
Dclta

0.0t It
0 0459
0 1062

t.ot67
0.0E46

1.4t90
0.u52
o-?125
0.1654
0.8545
0.7145
0 0ar4
0.30t6
0 273t

- 112299
0.4147

0.8750 I 0l 120.5180 1.0470
0.t I90 I II2t
0 moo 2 7640
c2900 I 0E8l

0.070E
o 0'144

0 06E2

0 0919
0.08m

0.I]84
0. t097
0.t n5
0.08?9
0 0191
0 t0l0
0 06%
00710
0 I 302
0 I 549
0.0268

0 0000
0 00,00

0mm
0mm
0.0000
0 00fi)
0 u5zl,o

0 moo
0.0160
0.0000

4 nlo
2 1285
2.t)39t
2 t4y)
2.3501
2.0412
t 0665
t.1520
I I r40
0 0000

R<icmc< er.roncs ,nu.t, rtt'u.,F
r,t*1";;:1"+,*i lhh*f,.,fi t#'!,11,,il' .;I:i:',,,'ff lc. :.y.il1

irrc5pellrve ot number of tivrnB chiurcn.
narural ,etat loss as compared wirh womc.

Conctrlsions
This paper cxamrnes induced and nalurat
rn lndra. slighrty fcwcr rhan L, ,o ,*.'l''' 

loss among cuncnlly marricd womcn
approrimareiy ;" 

"r "ir ,,.",","". .Ijin*'** 
in 

.lndia rcsulr m feral loss. wrrh

111., 
*".;a.i,ur. "d"';; il;;#,,* ;:."i,#i'i:1i,ffi _.,:rJ:*i:,l#jnumDcrs rndrcate an tmponanr arca rn ne

'1..i: ',,, *,m.ii,',* ii"r"e""i' #J,"tlTT:"i"lJ: :'#":iJi",''"Ji:,.isrEnrtrcanl variarrons in lhe etrects of beha\
racrors on rnducer 

";;;;,;;;;;.;i 
w,Ev,ourar. soc|ar. economrc and demograph,c

._ .Among 
pregnancics resuhing in nalural fctal los\. dcmugraphrc characrcfisnc\rmponant to family planning wcre found loor ndru,ar rerar ;l s;;.;ri;.';;"".f-11'" or't' 

'no'";mponant p,cd,crors

,nrervars or ress ,r,," ii"-" "i* ",J.;,J:::ift1,,'Ti::ili, 
.;T:,Llll,?:::liJ:

r hrs pornrs ro rhe unpo.ance or fam,ty planning cducarion for il;.;;;".;;i ;:;

experienr a signrficanljy hrshcr rrrc ot
wirh three or morc tillne sons.

?"1
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Trble 6. Regression
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i26 S. Rajarun, L K. Zotorelti ond T. S. Sunit
rrmc rn which. lhe women coutd havc erpenenccd rhe cumutalive cflecrs of mutrrDlepregnancr.s. InreresringJy. advanced matemat ,g. ao"s noi i,;r;;;I;;;;':;experiencing natural feral loss.

^ 
Slightly hs than 2% of prcgancies routt in indued abodion Whrtc morc facrorsinfluenced 

-indu(td 
Jbo.rrons. a lho( pre8nancy rnlerv.rt was rhc {norp _^.,rmponant lacror lo increase rhc liketihood rhal a pregnancy \routd _a ,"r,i*ar*,iabonron..Thcre rs a positive relationshrp brtween ed-ucarion. ,r"ar,,i "if;,f"_II:g: i1_111.. !11r'n.r of a presnancy having ended h i,d*"d ,bor,., 

^;;;,;;auy. urDan womcn ire more Lkclv to have had an induced abonron..;r"il;;;;the,r rural counlerpans. These faciors point ro the rmponance ot ,"*,.;;;;r;.:to' women lo be abte ro access abonron servicrs ; 
-*"-,*'

Tlere art dr,irenlcs ,n rhe,mporrant factors that rnflurnce narurflt fcrat tosr rndinduced aborlron. tn som. cases. su"t r.,
rr,... r. an opposr",.iuii","*rti*"",",nL*,,'i;,lilr"lrtJ:J,:ffil',i,lliliiR
On rhcorhcr hand. prcgnancy spacinB was lhe s,,Bh ,;;;;;;;;;:;;;::;il:natural ,elal los\ and mduced abortron..!nrr pornrs ro thc rmmd2n.. ^r r"_;r..prannins anr ,he need for ,pccinc rnfoma,oi ;,; ;;,1,';i.;;::*;j#;.:1presnancics ro rhc hcatrh of rhc morhers and risks of f."r r"* eai,,t"l"iir],i.pr.sencc of domeslrc violence in thc home was also found ,. ;;;;;il;;prodicror of bolh nalurat ferat toss and ,ndued abonion. R"r,..i*,;;t;i;;educalion nccds lo incorporale domestic violcnce "dr;ri;; ;.;;;;;j'il::ourcomes in.the furure. Despite these rwo imponanl sinularirres. the ,in,,;;;";";taclors are timired and dirrerenl approaches woutd be necded ro "lj;.*ltrc'i*;lorms of felal loss

- The implications of lhe resuhs should b€ iaken in a broadcr persp.ttive wirhin therramework of reproducr,ve heatrh. pohoes and p-8,"..* ,;;l ;.i';; il;;:I1#loss rn gcnerat need ro fixus on rh€ imponance of spacine and d..".;;;;;il;Pri'srammes ro reduce induced abonion i"r"r ro"" un,r'nut,,"ur r";"i;;.;.;;rt.ii;:T,on lhe l;ct.rr rpc(r6( ro rhose s,ruarions
broaden rhc *"il.;;;;#l;';Iill'"I ll: '"*.,'""''J,'on' ruBecs,c,, he,c

r,*r,r' p,og,,,n.". ;.;;r;;.'Ji;;' 
onEorns communirv-bascd rcproducr've
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Smokeless Tobacco Use and Risk of Stillbirth
A Cohort Study in Mumboi, tndio

Prakash Chandra Gupta

_Arcl(grcund: 
Marcmat crgar"" ,."t.g h;;;;; ;

rncrcakd ,rsI tor n,Ibrnh prtrh,nary Eponssusscsr a ncic.s.d nsk tor {r b,n} e$ \mptetes roba@ Eounng prcgnocy.
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rn 
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poputat'M 

^*6 
4 t7. SrDtdN btaeo B. rls Epon.d by
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Dy nr ( or propono,lt hdards pteduE ror sBc, .ducariotrat andc'econom!c b!cr8,oun4 *orkins slatus ot mothcr, parity. pre-
naralcaE EEabhs, and plae of {tclivery, rhc nsk ror sdlbillh inucR wa\ 2 6 (o5ooconfid.nce rnreNdt I{-J8i Mosr women u*dhrshn (a prbtr?ed lob.eo prcdufl otun D*d s &nrfhe), drhc( wA a do\{{+oB. Et ronshrp bel9m rhc drrty trcqutucyor e dd sn binl nrt The hsr of \r, b,nh ass,r,.d kdr

Rarq rn erhd B.sunonar Fnod,(.ond,sreni Smol.t.s tobaco uc rtuing pr.Snamy rncreas,'Ib,nh n\r, srh a nsk.r lcasr a" gEr s rhai sss,.red wrftmarhcr c'gare e hokinE

lEptde aiot og 2\)6ttj : 41 _5 t.)

f)cnnakl morut y ri onc of ue mo$ scns,rive rndrces or
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and Sreevidyd Subramoney
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. rD wcnem couDGes, malemat crparcfl,

fi:ji!'illi{":,.ry]{'ffi :1,:rYrT",':"-iit
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._^- -parhcurary 
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prlol tcsrcd, 
,structured 

qu.slronnarre. Flgibte trumcn wcre
::l:l:1 ":,1.T who ecrc beN..n 12 and 2E $ccks ofSesralon and who plamcd ro rcmain in Ge study area for
lj.lll?-_r-llv. *...A provded orar infonncd conscnr ro

itr;:ffi Yrrilfi:;ffi .*i:'#:'j.,:ffi r

l:'j:-:,-.iip.n .*,t nc conmu,rry rhus. rhe,c werc no

ff:],":fl'f, ','Jil[f*f ;,iffi"l.*XHX fifi i
. , 

Dcmognpj,ic.mfomaliotr ard EEdicrt and obder-ic his-rory ('nctudrng dE dalc ofdE las ,|omat mcnsEuat period, and

hfr. yd,i }Jxtm n m;, ;ruler,:
ffi'-i*f##Lg,,"n h**it;
ffi .s"#1,;r_.,Tffi xxtu,'x,tmx-
1y:1- .p* a,ienabt rEords *rEn ,-er avarrabr; ARcrr+orm wee povided qilh hcath €drEronrcgard'r8 ofritrBl lnr.nalrt car! .rd wlrE advMd r. r*rcgrxa, conud sth dlc hcalth oo,ys"ln. Tl*." *^-;spc.'hc to(B m $nokctcrs roba&o ne
Follow-Up

.. , Thc Cgnlnunry Hcatrh vorunlecrs and rhe sociar
I:11:j Tc"l",ry monibrd 

'he 
recruxed vomeo. A ,or.row-up mrerv,cw was condcred for I t67 womcn (96%) arlhqr rcsrden(e afiet fte dclivery. Womcn wer. a$.ed thcu

[ii:i"T::i,,J:#3rq.1i:"fl"#"8:Xttri,+{#rarned rhc dak oi'deirv.ry from r.cordi and vcrifred rhh darc
:_ll,li" 1".T .w"T.n w.r€ advis.d on irununizjrion$moul6. tor O€tr infart and rh€ impon rre of breav.r:cdmg..Il. fte mfanl was reponcd dead. tile r imc of dear h wa\oblancd (born dead or dicd mrnures or hou,s affe, b,rrh).

Tobac(o Habits

.._^ :11!:l:* :"M*._ ule was caresorucd as Lehr ( I 4,mes F, day) d h€ary (5 or morE rimes prr day) Women inrhe srarc or Mahar.shh {which mct;es Mumba, C,,y,commmty Bc D.r-rD Mrshn rs pyrotyzcd and powdcrcj
robac(o, rhc use of $hrch slans as a d;nnfrice. U!Ir, and
:-"1:1 

q,,_9.,* orher commonry-u*d forms of smorercssroDacco I hcs{.rnctude oth€r rngrcdrenls such as the eeca nurdo c Aencrarry rEhiD€d m thc mourl for longer penods oi.Ilme and therrJUr.s suctcd aDd swalowed, oripir out. veryrew.qomrn smokc, and rrrosc wrro ao, snore i,ar 1a smairamounr or tonacco flltes, approrimffty O 2 g, hmd rolcd ,na ory r.r.r! lcat tt€d wirh a lhreadl.

Outcorhe Definition5

-...,^11y 
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Ii,,ll1l. :': *.r clearry diffcrcnriared rn rhc Marchar and( hrld IIe:rIh pro8ran m Indra. whrch has b€cn operrrronitry !(\crd d(Lrdc\. d(l.r.r( lrdrnrd n, sN(rttrr .| djtrr,.
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RESULTS
The rcspons€ rate among prcgnani women in lhe com-

mu,ity was l00pl0. In l0% rc{hecks, the inrersocial worlcr
agreemenl wrs 100.0/6 for robacco us€ aod over 90% for mosr
olhe. var'iablcs. Of the l2l7 rccruil.d womeq rcEular to-
bacco us€ durins pr€guncy wa rcpon€d by 2Oa (n)%\
Smokcless lobacco us prcdominarcd (99./a ofrobacco uscrsi
n = 206), wnh mishn b€in8 rhc mosr como, (8r%).
Smokel€ss robacco us per d,y was l-2 tiDcs for 46010. j 4
rim6 tor 2lol0. ard h,gher fo. rhg r6i. Rcducr'on or ces.aoon
of tobacco us. larc in th€ pegrarry was rcpon€d by onty 5
women; lrcnce llEy wer€ not anallzcd s€petety.

Thc vanables Orr quahficd as poienriat confoudeB
(Table l) ucludc age of morhrr, *orlhB sraru\ of msrhcr,
numbcr of arenrlal care vB s,'numbo of teranur droiti
dos6 ta-ken, placcofdelivcry, prcvious srillbinh and prcvious
cesarc sedion (.ll associared wirh an increased risl of
srllbinh). Addirionally. .ducarronal srarus,
score, aM parity, wer€ included as poienlial confouders, as
they were asso€iakd wiih snokelcss tobacco 

'rjc.Of I I l0 wom€D, a6 ta.l%) hd slillbinh! 28 arnng 908
nonuscN (1.10ld a.nd 18 among 202 smokeless tobacco urcrs
(8.r)"/.). Thc unadjusred HR of srillbinlr in Lscts (catcotared by
Iife lable methods) w6 3 I (gso/r Cl = t 7 5.6); afle. adlun-
ment for potenlial confoundeN (Table l. cxcludins pEvious
stillbinh and prwious cesam delivcry) by thc Cox propoF
tional lBzalds proc€duE, tlle risk was 2.6 (l-a a.8).

The unadjusled bazd of srillbinh wirh smoketess
tobacco usc among women who had cxp€nenced a prcvious
presnancy(n = 848)war2.6(1.3 5).Afteradlusrme.r forall
por€Dxal confoundcE Isred rn Tabl. I (rncluditrg prev,ous

IABtt 2. Artoc,arron ol tyt€ And t,equen,y Ot Smoket.!,
Toba((o Use with 5trllbrdh

No. Ur.dj!!'.d A.riur..d
srillbirrt3 IIR (957. ct, tIR (t3./. CD.

TABIE l. Asro<iation ot smotel€tr Tobac(o Use and
Potential Conlounde6 with slillbinh io Univadate and
Multivanate An.lyset, Uling lhe Cox Proportion.l

ploronimr hrztns plr.durt

slillbinh and previous c€sartu delivcry) rhe IIR amons rhcse
wom€n was 2.1 (1.03 4.4).

Tabl€ 2 shows the dude ard adjus@d nsk ofsti[binh for
the 2 common i}?es of srnokelhs lobacco, mishri .nd gulk4
and lhe incrcase ul stillbinh risk with incre.sing use ofmisld
This i,crEalad risk rernained subsrantial afier adjuirnc for
import fl co!"riatcs by ltr6 Cox proponional hazrds procedurc_

Th€ cxccss ris* ofstittbinb associared with imokclcss
loba:c" rls€ was appareDr rhioushour ccsrarion (I-isurc t)
Table 3 shows lhe proponion of surviving fetuses, slrlb,dh
raies, and Htu by gesarionat asc ItRs were hiEhe! ar to*cr
gcslalional pcriods.

DtscusStoN
We prcviously reponed an cffecr of smoketess ro

bacco use on bidh weighl,': reducrng babies' w€i8hls by
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rIGURE l. Cumulative survival ot rhc t€tus in ,moketels ro
bacco use6 and nonusers by g€nationat age al bjrrh (tor a[
birth5 :20 wecis' gesration).
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i, a8r..m.nL abld p6su( d hacm%lobi, m.nurm.nh
}ft.6sbd.d 6oh oGDd Kdds ud z! sh6 g& *f
repo.B of high uood pr.!s@ d .!lmn dsinB pn8n ,r,
l,lfmlm m i'd(rd bini or d(<@ @.x mon B
noi Euorrny obtiiDue IIE ,@d rftiv.d ad!i.. o. hr@r
f..ain8 dd imsi..tion rn.dd6

\r'I. ui.d 5 dbm6 l@ binn kigh' { < 2500 d. pGtm bmh
( < 25-o .,ila or 3? Grr), an, pdm bi'rh ( < ??4 daylor 32
Kk) sd Ey c.ny pd.ft binh ( < 196 dats or 28 we.ls)

Ot th. t?17 @it.d wmn! 20a (rt lo/b) rcpon.d rin*
roba(o r.Ar]a,ly <luing prcg:r.try. Ur or 5mol'.l6s r+.o
pr.domi,aEd (99%, 206 mmn), milhri b.ing lh. mor
.o,]]lmG (8046, 166) Fony st p.r .6t df @md (s6) .hodl
rohefto @@ o, Nie. d:, ard 24qt (4cl fi'e o' lou ha r
day Only 6E Md Epon.d dd dr, hd sropp€d unns
roba.(o litc i, th. pr.atr xI E did d al)& lho

W. folle.d up I16, N,]m (9646). Wc d.l!d.d r@ smor
6 (biti)..idt 'lre *ho ge binh .o BiB,2l wlb hal
abonimr trld 26 ,ith rc dar. o{ tinh 2nd only Kori}ud
infomtion 6om Ei$!o6 6om .ll an 16 Aliog.rhs L l0
Mtu.n who gaE binh end m *&L! ofS6btioh Mrc fi.reforc
aBil2bl. tor or an Fn otgedon aB..

Bnh tiSh B d eibbL in aa sma 15 (l7cb) ot
whm ur.d net 16 lobr..o} fony of th& had hom.
d.li6i6, d aq a8 thcn m.di..l rordr m nd h..rhl..
l|b a.lud.d 46 stilbinhs {d M oudj6 for bi.th rciBh (600

g md 4950 gi hn8. 125{8500 d. Ou binh Eighr a,ry$
th.rdorc in.l'd.d 9rt rftD

\rE okular.d A6E.ional29. a th. nunh.rofd,F non r
r@I.d iun of th. lar nonn mdsmDl p€nGl to th. d,. ol
deliEy t-or {53 mD.rL db&@d m b.forc 30 y(t!
helFd dar. th. pr$ED.y (.dsnr6r rith -r r.potu in 70'6
{53 our or ?6) of(is tor prdm .id 95% (5594?7) lor rm,

Mcdiel r.potuforhad, ld,in(< 100g,a) ds.l.repotu
for a.1nU }e a€ilabl. fe 889 roocn; 995q6 (n - 8a5) *rc
.oroirdr ,itl' sdf tPortr:rd qJy *lf r.potu rdc aEnatl(
fd dE 16. M.6., r.poB for blqn pr6uc ( > l.rol90 ,!s
Hd arxr k[r.Fi! for 86@ind h}Iaorion Erc alanabk
for825(.o,snrc wirh *trrclotu nl 54st { I8 of 3iJ) ol (as nn
pcniv. ud 99 !)q6 (7S l/792) for ncsariE $1, rq,,tu: onlr a rr

repo6 }g. eEihblc for rh. r6L
I IIV t6N u5 avaiLble for 5OO wreni a! EF n€gatrc

Onlv Mo mm6 r.poned al(ohol (nrtuDpDor (:alnnniion Dl

s'&{ononnc sDus in.lud.d tlk dllcational d dopaboMl
\uru of r,E Iathd ed 0'. p., op'B r.om. ol tlR imnl.'

$t u!€d th? ird.Frdor 5apl6 r 16r e, .taluar .
sigijrre. oI lh. ditrd.mG ,'.Ds ud rhr Man, wlnub
U 'd for disaoiirs W. Gl{llar.d r.ldr db lor rlr

W. @i..d difrdoc in tlF dntibltion of ridl.n,
graptn{ . biolo8i.il md .lini, y,Dbl6 moog ur6 arl tx,'
us of nold6 rob&.d \ k .onndd.d fdors lhr diltsdl
sg,r6(arrly tEM.n th. 'm SrouP! a Pormt, .orJoMders
(r':005) od 6tdcd tho inio n.p E bgnln r$r$,on
tdi.horodtisd 6 iD hbrc I I th. sitd.nbgaPh'. vanibl. 6r!L
fouotr{d b} rhc biolo8!@r rxt fi. .lxr, rr;bl. Il,€ h,Dl
mod.l 

'r.ldd€d 
oflly rh.e r?rulr6 diar h l ind.Pdnlo

sgr (,n asiatio,! rio N oi rnor.'l€$ toba.d $? Dwn

SI'S5rr!t f-pi lnli aor !Ddti.2l r,3lrv'r

LU. I G*r 4rmoapht rrn onE ds&cri9i. d p.ni.ip.nts. by
eoLts 06&! E \arl5 z. Dnb.6 (!d@DO6l ul6r onEw

tr t1!r

!!!1
illc i'5'qEl t!rB]

'E;

El5L a_ell
66lrr) 87(67!)

b t!9

Da!t rs]gtl

v@4 rfro
aq* ,6.q!l

R6ulrs
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'o 
pnidpac. In 123 rNlrl(r (ln6) duing Edjhor rrE

6rdm8s of difr.@i !<rl srtds rft loot i. rttur for
robam e .nd lr . Uar 90)h for mcr dhd wi,bl6

womcD unng snoLls robr.co ha.t r.lariEly IoEr
r(iNonorni. 5btu! Mghq dd .rttr.attun:l turu tud scrc
Is [rdy 16 lqt had oF{D, d@d .,. (a minntrm of 6E
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I,.gndo, PropotuD'.\ mor. muluPlrcu! dd emn
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Ste,,n K, de l,/er T, Salooj€e y Net , yach D. The i.,fluene of maremal c,Barene
smokin& snutr us€ and passive smoking on pregnmry ourcom€s: l}le Bi*h io Ten
Study. Paediattu and Pnirutot Epidmlotogy 2{fr, 2E 9O-.n

Thisanicle d.s{Tibes the parlem and cffecrs ot marematsnutf use, ci8arehe smolin€
and erposurE ro envronmental toba(co \moke during prpg""ncy on bi,rl*eighr ;;
testational a8e, h womm tivin8 in ,ohaff€sbu€ and Sowero in t 9BO. A cohor;f 1593
women wirh singteron live bid]6 providd infornalion abou r rh€ir own and hous€hold
hembe6'usa8eof tobacco p'!ducb, dum8 prcgndcy the women compleled a ous.
honnaire while ahendin8 antenardt *pice1. Dara on gesrarionat a8e anl birihw;ishr
were obtained from birth records. women who smoked cgaretta oi used snuff durig
pregnancy accomrcd for 6.1% and 7.5% of lhe study popularion resFctively-

The rn€an birthweiShl of non robacco us€Is wrs 3148I l9s% CI 3123, 3l73iand dur
of the smokers 2982 t l%% Ct 2BZS, 3'/i}nl, resultin8 in a significanrly lower mean
birth$,eight of 165 g for babies of smokin8 morheB (p = 0 m5) tn .ont .st, *o-e.
usint snuff gave birth to iilanrs w h a mean birthweiShr of 3n 8 I l9S?" Cl 3043, 3192l,
which is a non-significant (p=0.52) d(reas€ (29_4 8) in rhen infants, tirttrweigh;
compaed with rhose nor usihg tobacco A tincar reSression analysis identified siort
Bestational age, female infanr, a moiher without hyperrehsion durina pregnuc,
coloured (mixed racialancesrry), and Asian infanisconpared withbtack hlarts-,lower
parity, less than 12 years ofeducarion and smokinB.i8arehels as significanr prediclors
of low birthwei8hr. white rhc use ot \nuff dumB pmgnancy was nor assooared wirh
low birlhweight- Thc snut{ users, howevc, had a significanr shorrer gcsrarional a8e
than the other two gmlps of wonen. Thc birrhweight .Edudion adjusted for possib]e
mnJoundcrs was 137 B 195%C126.6,247.3 \p = O.Ots)l for ciSaretrc smokers and 17.1 8
195y. Cl -49.5, 102.7, P=069lfor snuff users r.spectiv.1y, compared wjrh the birth_
weight of non-toba.co uscrs Among wom(,n who did nor smokc cigaretres or usc
snuff, exposure ro e.vironmcnl a I toba.(o smole did nol resuh in si8nifica.t effects on
the birthweight of rheir infants.

In conclusion, infanb of.igarcrre smokershad signifcanrly Iower binhwei8hts than
those of non iobacco users or snuff users who are exposed ro nicotine durig preg-
nancy. Passive snokin8 did nor af{e.i birthweiSht siBnific tly in rhis popula;m.
Ket\tords. aotemal cigar i snoktng, snnJf usa..nvmnmmtat tobacco .nok , prcgnanry

lntrcduction

Matcmal cigakheshoking durint prcgnancy leads ro
many complicalions; the mosi (ommon bein8 rerarda.
In,n of intraut$ine Srowrh resultinS in. rcduced iel.tt

weighr and size.L: The hcallh €fi(rs of smokeless
Iobacco durint prcgnmcy have reccivcd far l.,ss aten-
lion.with Iimited publications describin8 rhis pra(-
h..rr Char.ctcrisari.rn ot rhis tatrcr asso<iarion rs

@2m6 BbdNdl Pubr6hiniltl pdanrhn ona pennotat qna \ntoty.2o.go s9

v

The influence of maternal cigarette smoking, snuff use and passive
smoking on pregnancy outcomes: the Birth To Ten Study
xrirela St€yn', IhEa d€ !v!tr. yursuf satooj€!., Hann tic x.td .nd Der.* yach.
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importanr for s€verat rcasor,s. Milions ot women i.
Africa and Asia use srnoket€ss robacco.5 and aE set-
dom advised lo srop during pregnan.y rJomen who
usc smokeless tobaco arc erposd lo nicoiine, bur nor
to th€ combustion producrs in roba(o smoke. su.h as
Grbon monoxide and cyanide, which m.y contribure
lo fetal hypo{a and redoed birlhwciahr.

.In 
South Afnca, to.z% ot wonen a8ed tS years and

older smoked Egutart, bur onty 5 t%;t bla.t pohcn
werE found ro do so. Howevea r],e woncn usn8
snokelEs roba.co (mo6rty snuf,) were found ro be
predominarrly btack (13.2%).?

Snuf consists of gmund dried tobacco tcav., of rhe
robacco spefic N,'oti& tora.,D and tmqucntty con.
iains addirives. Many women. e,pe(,dIy ;ho* rrum a
rural backS'ouid, preter smotcless tob.cco mdnut.c-
turcd at horne. Snuf us€ by btack womm tulfils an
imponant social rcte in Grrns of retnxarion w h
friends and famity, and for cerenonial md medicinat
purpo66.. A nunber of comerciat brmds are mar,
keted in Sourh Africa. Dry snuff is usualy ihhatcd
through thc no6. or more .omonty ptied rn rhe
rower tabial vesiibule.r The tobatro products ( ontrot
Acl was prssed in Solrh Africa i. 1993, rEsuhina in a
decEase in cigarEtre use.? Howevs; this is conrasl€d
by an increas€ ih sn!ffconsumption ofatDul30% rmm
1-l to 1.5 million k8 betw.€n 1992 and 1995 'q'r Thc

p€d the reBU lahons of ca rry_
ing hcalth 

_waminSs 
rhar hdve h{?n ptaed on ciBa-

Icttes. Furrhcrmore, snuft conrainer5 dm nor rqurrd
by law io reporl rhen nkotine (ontenrs.,r

Uttl. is known aboul the eFf.rts of the expGure to
drfferenr robacco producr5 dumS pregnancy on rhc
buth.harrclenstics ot South Afrrrn (hildren. Thc
Binh To Te,r Study (BTD is a tongirudinat birrh cohort
rtudy oI dcteminanrs ot grcwth. development anct
hoalth ot chrldren born to wohcn miacnr m rm
Cpaler rohann€sbura Metropotjran area, in.tudint
Sowero. The data contain ihformarion on anlenaral
erposuF to lobacco prcducts, and prcvde a oppor
tutury ro invEtitale thc impad ot rhis crpooure on
brah outcomes in ,ohaM6bur8 and Soweto

M.thodj

Study populotion dnd doto collttion
The BTTstudy was iniriared in 1990 whcn infanls bom
durinE a 7-wcct pcriod in th( (,tuJie, lohannesbLrg/
Sowck, ,r,(..r werr cnlcrcd ,,,.,, rt_,. !tudt. A fr,,

?a.dot.'. o.d Piinat"t Eptt.ntbtw,2o. _99

Smokin& snutr uje and pE8nancy ouicomes 9l

emtment phas€ hvotved idmtifyin8 the cohod ofwoms anendiry an[enar.l servi.es ,t 26-32 weels ot
prcSnanry Orjc? rhe rchon enrotment p€nod bctan,
eflorts were Eude to idenrity md trace every birih rhar

f:,rred in fte ,ohanrEbDB/sowero a,Ea. rhis
ircluded.plaorE-m inrervieer in .[ pubtic detivery.".y ,l*q rhe Erol,nenr perioc, accessint $epcords of pubtk and pnvare detivery seBres, birrh
notifi:arion refords as Fequrred by tocat ordhancc,
morruary re(ord, and retro+erjve rrach8 of women
ano rherr in,ants who Iater a end(d poshatal hcrhh
services in 

-rhe 
area. As many womm temporarity

mov€d to the ciry to detiver rheir infanrs, the final
definiiion of rhe cohorr was bas€d on birih, as wclt
as on coniinuous rEsiden@ in lhe defined area for
6 monrhs after detivery

. 
PaiE oI motlleB and irJets wilh (ohptere dara on

iherr lobacco use pahems dd the irJinB. birrh oul
com€s w€ir inctuded in ihis studt Trained intepiew-
ers inrerviewed mothers by qu6riomaire ar antmarat
visits and in a fry cases shor y afier detivcry Demo-
gEphic dar., heatrh.ate pmvision, current and prw!
ous pr€8na_ncies, sociat suppo.r for the morhers,
plann.d le€dhg methods for ther intanrs, rherr usc of
rooacco products and alcohot, and rher exI,.Eurc dur-
T8 l*q*.y ro smokins h rhe hore€hotd were

::"-'n: a"j* of.rhe ourcome of rhe pRsnancy
wercobtained from rheo*ioal binn no6ficai,on forms
completed at e.(h bid}l. Norifrcarion Iorrns conran thero owhg rnfomarion morher,s idcnhry, a8e, minht
srarus, €mproyment and panty, date, ptac., tlm. JndiyF ol del'veryj ard irtdt s s€r, brrthweighr. csri.matd testational a8e (usualty based on dale ot last
merlsrrudl period, patpaton, or ar uhr.soun.t s(an

Asset indo(

i" --^. of fanilics of infanrs enrered mro rhc
cohort study coutd nor be deiermined An dsscr uldct
Da*'d on ammities avartabte in rhe home dnd env,n,n
mcnt was devctoped, usinS ,d rterated prjncrpat fac-toranalysis'. n is merhod was sugsesrcaLy rr,e wo,ta
Banl. tr An asset inder was coGrru.ted Irom I J itcms
lhar hrd a loadjng on thc 6rr fado, >O 1 ur . 0.j .I 

h(,,rems wrrh positive loadvrgs >O.l on t.ctor I werc. nwater-clo6et sysrem jBidc rhe home, hot ahd cotd run-

machrnc,. emptoynS a dom.shc wo,tea havrnS dmoior vehr.le and relephone at home, tivin8 in a flat,

O20aI6 ltlaclw.ll Pubtsh,n8 I td
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T.bl. r , S.ciodemogiaPhi. and oth€r .h. r.deristics of the I593 women who u*d no tobacco, compared w h lhose who used snutf o! shoked cigapttes dldnt prcgndry
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a s€lf-owned hous€, and thc children havinS toys. Ille
Iollowmg rtems have a neBahve lGdinS < O.3 on fac-
tor I humbc, of o<cupdts per room, d rap and a toiter
out5ide rhe home onty. Inrants enteFd ihro the BTT
study werp ctissihed irto rhree caregoriG, rho6e with
the h,Shest ass€t index, rlle mjddte Foup, and tho6€
with rhe lowest ass€t inder

Ritjh outcon6

ft'e birth ouko;es srudied yerc binhw€ighr (tow
brthwpight <2.s kd, SesrarioEt a8e (pErenn.$,i*t.t 

"^a sirr .ccordur8 ro rhe B;tationat age
(small lor-g6tahqtat-a8e <lorh per(€nrj Ie.).

Atrol)86

After data processin& lhe participants werE catetor-
,*d as non snokels (NS), .igarerie smokers (S) and
tho6€ usinS sIhoketcss tobacco, no6l frequenity in
the form of snuff (ST). The siatisticat analys€s welt
Perfomed usinS rhe s^s Sysleh for Windows (SAS
tnsritute tnc., Cary, NC, USA). CateSorical dara wer€
conpared usinS rhe chi-squrrcd r€sr, and condnuous
data using the Witcoxon ranks sum resr for indepen-
dent smples. The non-parametlic Kruskal waxis tesr
w.s us€d ,or rhe variables in Tabte 4 rhat wer€ nor
srmetrically disrributcd, as weU as the smal nuhber
or women (, = 269) in trc Broup wir}| high expoGurc to
enrrmmenlrt robdc(o smokc (EIS) mrhpared with
lhe other Broups. LDcar retress,on aDtyses werE per.
,orm.d ro idcntify tho.,c variabtE lhat independen y
influenced birrhwcighr. Two,orms or "\;*,.lubrcco prcdL,crs we(. consdered. Th. 6rsr anatlsis
was crried our for alj rhe padicipanrs wirh rhe ciga-
rene smokinS variabte inctuded afie. rhe exctBion of
t}lose who uld snufl the s(ond analysis was per-
Iormed tor rhe bta.k moiheF, wir-h rie smoretess
tobacco use variable snuf, us€, enre.ed after the ciSa-
relre smokers were exctudcd. Snutr use was reported
only by black molhcls.

The variables hctudcd in rhe rcSression moder as
continuous on6 werc gesrationat a8e, asset index,
molhs's a8e and parity of currenr pregnanry The
dichotomous variables cnrcr€d were: the infanl,s so(
(boy,8irl); morher wirh hyperrension during pre8_
nancy (y6, no); popularion group whfte (of Eurupean
dcsen0 (y6, no); poputarion group btack (o, Ahcan
dscn0 (y6, no); popularion Sroup cotoured (or
mir.d racial deeent, i( Koj, San, Eurcpean, African

andlor Malayan) (yes. no)j poputahon Broup Indian
(of lnd,an de,.enr) (yes, no)j >t2 yeaE;r < t2 yeaB
o, €ducahon, atcohol consumptim (yes, no); wanred
pregnancy (ys, no); worked for an incom€ durinS
prc8n cy (yes, no); rivinS w,rh parther (ye5, no)j dur
lng the last 6 months therc was Nulhcient moncy for
bas,c Decds. ru(h as food, ctothes or rEnt (yes, ho)j thc
mothcr wds adm,tied ro hosprrat during lhe pre8nancy
(y6, no)._For rhe Iirsr retrcsion anatysis, cr8arehc
smor'n8 (y6, no) was cnrered, and tor fic saond
. nalysis, $ufi use (ycs, no) was entepd. Inea. resre,r
sion models were fited by entenng vanabtes rhat
showed some indi.arion in uiivariate an
ihey rnirhr be possibre conrormderc ror 

"1'rff,l}lship berween loba(o use and birrhwei8ht.

Rasrlts

Complete data sets with anrenaral and detivcrv d.h
wcF availabte for tS93 mothcB *rrh Lve bom sin8te
tons between  pnl and lune 19q) Clable t). Mosi
mothers w.re black (78.ry"), whitc 9.92" wer€ of mixcd
r.cial ancesrry (.olourEd), 6.32. werE whjie, and 5.1y.
Asian. Ururamed rnorhers .ccouted ,or 64.6% of rho
srudy poputarion During lheir pregndnry 3E.6%otthe
molhcE edmed money, wh,te only 20.69" had mcdjc.rt
insuran.e. Mosr mothers would have used the pubtic
health s&ror for rhcir anrenaratcaE_

. Th. pEvatence of robacco use in this sampt. was
low; mosr morhers (86.{z0) us€d no tobacco,6.r % uscd
snuff, and 5 7% srhoked ciSarches. None of the women
us.d borh ci8ar€hes and shutf S,gnilcanl soc,odemo
Srrph difruence, were ppsenr amonS rhc Atuupslhp snuh use6 werc black and rDm towcr s().ro
.{onomic cirornstances. A quarter had insufticienr
monry for bay. nR\Cs, wcrc morc trequenlty unrar
ried. dd had tcs. form,)t Lducahon i}td the orh.,
aroups. On ave.age, rhe wornen who smoked durinS
pr.gn.ncy had highc, socio cronomic srandmg, morc
of thcm zumed money dunng rhc preSndnry dnd had
n(atrh ,n\u,ance, and rhcy wcre more trtely ro bc mar
,icd and r(eivc suppon ,mm rherr pdrin;B lhan rh.
othcr h{o grcup!. ftre non smoters were tess tilety to
have eared moncy durin8 the;r pre8nancy, d wrr(.
more lrtcly ro receivc 5uppon lrom orhcrs rhrn tho5c
who u*d tobacco pruduct'

Womcn who smokcd wcrc found to be teasr tikety
ro plan bredst leedin8 iheir hrdnt5 . thcy inrcndcd ilbolr. I(d mo.e trcqucntty than thc orher Eroups oisomc^. lvomen who \moted tna -or" ,n*.,^r.a

O2m6 El.ckwrl pubt,srnn8 I r.l

q.1s

PoAAtn. nnd Penndtnt tpdrnotogy, 20. i)O_ge
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BuhweiSht diitelences i^ allwome. GxdudinS inulf !se)
Adjusr.d Rr= O 23OO

Bi.lnwcr8ht drfierenc$ rn Atr,."" *".* ("r.t,;
lob.cco smoteBl Adjurt.d R,. o 1525

DrI€Fn€ in birrhw.ithr G) les% ctj
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Ditlem.6 ir birthw.itht (g) P.vrlu. 195% CII

Cc ationalrtc Ir weks or Se6tationr
Arrr indor (.onri.uous v6n.bte).
l.la.r r Sender: b.y/girl
Morho with hypc(.nsion: yeslno
Morhc!t age kontin!ous va,iabtc),

While.ofrpar.d wirh Afi.ican
Coloured .oFpared with Af.ican
 r'.n ro6p.Fd wnh Arri.an

Pinry (..ndruous v.iable)i
l-.v!l ol.duc.tion :t2 ),ea6 yeslno
U{d rlcohol dlrin8 prctnan.y yeslno
Wanlcd prcgtuncy ycs/no
Itoll[r wdked du'ht pEglan yr y6lno
Molha, Uv.d with p.rt'\.( y6lno
Shor.d tobaco, yeslno

H.d rllriciht noel to' b.si. ne.ds: noly6
Molh.r.dmiiled h ho5pi.t dlrin8 pE8n.ncr y6l.o
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preSnancies. were more o{ten exposed ro EtS, and
u*d akohol mde frequently durn8 their preSnancy
than the othcr Sroups (Tabte2). CohpljcaiioG durinS
pretndn.y. lrtc vnSinat btecduB h)perre.\ron or
being admrhed ro hosprrat we,e hrShcr in.rgdrehe
snokers than in $e other B,oups. Sjgnificanl dirrer-
en@s in mean bjrrhweighr, small-for gesrarionat-age
(<ltlrh percmrile) md peiem infants(<36 weeks,ges
ta$on) wcre foud.mong the thre groups or women.-
The mean birrlwei8hr ofnon,roba..o u*rs was 3148 8I % Ct 3123,3173) md thar ot lhe smokeE 29828
[%% CI 2875, 3090], rGutting in a si8niticantly lower
m.an b,rthweiShr oI l6c I ro, tut,* "r,-dt,.g oort -,
ers, despite having significantty tonger Besrarional
ages. ln <onhasi, wohen usinS snufl gave birlh ro
infanls with a mean birrhweiShr of 2982I I9s% CI
2875,30901, which is a non-signi6cant decrease (29.4 g)
in ihen inJmrs'binhwei8hts compaEd wirh thos€ not
usinS tobacco. CigaErte smokers had more smalt for
gesiational ageand pprerm infants than theother two
groups of women.

Tablei provid$" th. re.,utts or thc lmcar,cSBsron
analyse!- The fircr regression with aI ihe women
otered d smokin8 as rh. robac(o exposure (exclud
in8 snuff users), fomd that tower bj.rhweighl was
significdtly associared with rhe loltowing variables:
shorter gestational a8e, femalc in{ r, morher with
h)?ene.sion during pregnancy, coioured and Asian
inJmts compared with black inlants, tower pdnry,
< 12 years of educa rion and smoking tobacco When the
reSre"sion analysis was perlormrd aor black morheE
with snuf use as the only roba.co exposurc, the lntrer
was not found to be ai\ociared with birrhweight. Low
birthweight was also foud to bc associated with
shorter ge"tational age, female infanb, low parity, d
<12years of education

A logistic regrGsion alysis was performed wjth
smal for Sestational-age as the out.omo variabte The
same ass€iarions Ior rhe robac.o exposure variables
were found as that of rhe lincar regrcssio. wirh lou,
binhwei8hi as the ouicome 'Iobacco smoke was mde
pend.ntly assdiared with smatl ,or-Besrational a8e,
while snuff ur was nol associired (dara not shown).

A companson of thc .haracterisrics and ptuAnd,cy
outcomes of women who did nor smokc, but lverc
exposed lo zero, one or Drore cigaretre smokers in rhe
home is shown in Table4. The moth.rs who werc
cxpos€d to two or more ci8arette smokers in the home
wcre youg.r and poo.er (lower assei indcx) than rhc
other hvo grcups. Tt]erc Brs no si8njiicant diifcrencc

13o



Diraus5ior

Tlese dard rport rlrc pariems ed impad ot d,flercnt
rorms or robacco erposure durinS prcgnanc) h:routh

ad iherr ir ants. SmotinS tobac(o
was independently asso<iared with tow birrhweighi
in hhlmesburg dnd Soweto prvious studie\ hjveromd. tmarllbty con5rnt I75 20Oa drlemnc. inorflhwe,Shr borween ci8are e \mot.rs, and non-sDoke.s, infants.Ec The diference in rhis study(l6sg) wa\ str&htty betow this ranBe tn this rriing,$ux use during peSnancv h.d mmimat pficds onrctdl Brcwth, suSge6rinS rhar thc moDt or $uff

used was I6s hamtut, and tower btood nroiihe lev_
els are pre9ent rhrn have ben relDrtcd m lndra andsw.den..r Gupla dd Sreevidy., foDd rha, smotetB\ robd(o use durin8 pegndry was arsocrated

rcduction in brnhweraht ot l0ig
lq5% Ct 30, t8 rl and delivery bcfoP thp ;7rh we( or

ll-F,lry h Johannesbus and sowero. rhe medo,,Dwe,8ht ot inlanrs of snuff6inB morheE wasrv4g tess than r-hat or thosc btd(( women who drd
not rM $uff, dnd 17 I I jess aler.orrecring tor other
possrble (on,obdinS variabtes in rhc tuerr re8,c.

1.-{1-, *1.a oeamom. orsnurr us.d by rhe
women D rhjs study. tt is possibte, howevp,. rhar thci,

]er: o, s:,un use mdy have been berow rhe .nh(at
,ever o, ft(ohne intale thdt wiil harm ihc mbom
uJant. However. a re(ent study by Ayo yu\ut pr a/.,Blrmrted, through.taborarory analyses. rhat the \pr.
'dt.dmomt otsnuff u*d bv Sourh Africans would tF
suifrcrent ro doejop nrorhe defPnden.e this coutd

1c.q1r],.lr.nr.ro. '],e_:Jnour 
or nl(urinc supprrpd byfl or,n8 aptrker ot Z0 ciSarHes Fcr d.) tn rhir stud).

mean gcstahonal a8e donB snufl u*rs hds srSnrtrc tly redu.ed €ompared wiih non tobacco users and
cr8are e smoters (Tabte 2t ltowev.r. rhc pr.tcm rdrc
o, <rb wers geskhon m snutr u*rr wa, l8nrticdnrty
rowe, than m non-robacco u*a. Snu ,*,. ,r,rffy
initi"ted for olhxal reasons ed is coBidered ro have
medr.,nat p,operrres.. Thi5 i\ .rsu en(ouraBpd, a, ,r r.
so ,aIv mom acceptrbte ,o, bta, I homcn than \mor
m& and iess opensrve ihd o8aFhc! rhc in.reas,nS
u\e oi rmotelGs lobdRo b) Bomen ot cnildbeaflng
a8esupports rlE necd for intensi{i.al a.tioh ro .onrrol
snulf use in South Alri.i

between rhe mean birrhweighis of infants bom to
mothers exposed ro E-IS and rhose who were nor

Smokin& snurf use and preSnancy outcomes e7

_ 
Previesty pubtished studies of passive smokin8 inprepancy indicare a smalt drrEase in birthweight

sho hdve been exposed lo rTS. The

:i ,. y efi(r ,omd is a 2j I reducrion hornnwe'aht {cmdmt to a pooted eslinate,lom 16studic16 Mai^ous and Hu.ston,,o howev(,r, {olnd a

:l:1"" "1T,or rhe rryor o{ e\posure ro pa\sivesmo('nB rnd low brrthwer8ht. tn rhis srudy. rhe l5.t 8"**T -. brdhwerghr bdw.en *," *,-". ..rexposed and lhose exposed ro more rhan one cigareltesmoker in the hom. was non-sianilicanr. This coutd\ug8Bt rhar lh. criricdt thr\hotd oI c\posure to EIS
:"liT li .- biilweiehr. 

's idcnti;ed by Mah
:1"^:-.,*" 

nor have bcen e\perienc.d by Lhese

--Caurion 
is required in interpreiinS our resutts, as theprcBnant mlrher! sratus ot tobacco use coutd not bc.:il:I- o, obr.rrive maurcs. sucl as cohnoeor.arbm mmo\idc measwment\. tn addihon, con-

::.1:_ To-T.n^8 "' robacco u:e by pFsnanrwomm mav ptay a rote. dr mcxtsourh Atrtaa women

:i:::,i::n" nq",*. 
"morrns 

is dehmenhr ro rreneatrh ot.rhejr mbom clutd.j However, mis.tarsrfica-
fion ot robJ(o use6 ds non-users wrI bias ourcomesowdrd\ no cfl(t. and no i^Iomarion on daily con-sumphm,tcv.t\ B6 obtahed Theretop, wccould not

::1.:",. ".* respotue erieds orher h.ocorded ra(.

:lrs 
rn'r mry afl{'cr brdhwci8hr dre rhc morher.5 pre

J:T::-:: -"lnt:"phr aain durin8 pesndn.yand
ncr nutnhonrt ,nritp bctoF *a ar.-e p^.rru"",

,,ed durinB rheir rhjrd;rme5-rq dnd (on{qrn v lhc impact ot tobacco prcdur tson cdrry tdrar los tunnot be c\chrded. m. ou",r"Oit,5

::":::1.::Y:_":,Yes and rheir rerahonshiP ro,ood(Lo ur wodd ak{ havc ben u*flt

.. 
I h..p,"Lh 

" hc wom.n who used robdcco prod.u(rs dunnB pre8ndcy rdentihes rwo lareer e

:lt:t__,t* ^",,:;"; l;;il,ff; T"*"?:Arolp hirh,hiRh., \o.i(>conomrc \tdtus, a high.rmJrrrtc dnd uemploymmr rate. and wrrh a remart-

llll^i,ll:,,:, *:,"red presndcies rherr hish,n((\artoholu* d unwdntcd pmBnr Dcies sut8e\t srnp,e-rrc other tite \ryh tJcrors rhat ;ould at,o tmpd(ton rne weU-btin8 of rhcir unborn chldEn

,, 
Ih, t,oup ot {ufl u*,s ,epr(lcnls wom.n who JrcuE( K, m,\ y pm,, wrlh timited heajrh jtuurJnce, and

l]'l-l ll.,":^ ,"--r women. snurr Dse is so.,a y

rrn rnoo n (hrtd tr r\ untitet) rhat pubtl(s(.cror !nte

O2m6 Blaclwel pubtishjn8 Ld pa.diattk hnd pe.irutdt Epilen@lo\v, 70,sO *
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natalseryi.es menrion smokeless robacco ls as a pos
sible threat io a wome during pregnmcy.

This study has idenrified rhe ned ro reduc. tobacco
moking during pregnancy in South Afnca, par_
tiolarly in the colour€d comunity whele rhe smok-
ing rale is exrremely hiAh d poor pEEn cy
outcome-2' A furihe. Iong term detrimenral eff(r of
smoking during pre$an.y s rhe eviden.e or an cle
valed risl or toba.co de_pcnden.. amonS ofl\pnng ol
hoth.6 who smot.d dumA preAddn( y., Thc heatlh
percephons relating ro snufl u* should atso be
addressed. Even if the e6ecrs of snuff use wee not
shown to hd\c an rmoJqr on pPgndn.y our.ohc m
th,s rrudy, smolcte\s 

'oba,.o 
u*;s hdmtuj ro lhe

unborn infanP { and to thc mother,s own hcalth.
Smokeless tobaccocoutd alsocausa cancer and a nD
ber of non{acercus oral mnditioN. Nicotine may
also play a role as a .oractor in smokelGs roba.co
carcinogensis.a ldeally, all women d pa jcxrarty
prcSnant women, should eliminare all exposure to
toba.co products and njcorim.
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Effect of Swedish snuff (snus) on preterm birth
A-K Wiktritm,'.b S Cnaningius,. MR 6atanti,. H t(ieter," O S.tephansson.d

B.rr,h. uppd. urvc*ry, upp,.rr. sxdm , D.Dr,*r or pubrx ,r..r,r, "i.".-i--a"J,*iil;;;:.il::",ilT:,:,or wohs .nd ch,rd H.rd,. D,6Dn orob6,os sd crkor.s,. x.,or_r, u.,.r,y u_p;;i;;;:;;-;.h. s".d."ctu *ond6e Dt 
^ 

r wtki6h. D.p.nmd oara.dn,m, cuniar Epddiol%y unir, iorcri.*, i"",ti,ii,i,Jio,, s*.a-l]mil.,h.trnn.witircm@kbh uu.*

A.apidr Z M.rh 2Ot0 l!}/itd Ont* I I M., 2O]o

1l

ObjEtive To .ompar. tii. .fi(G oa Sw.dnh ,nuf( &d ci8,rarc
looLng on rirk orpr.t.m bnrn

D.rign PopuLrim-bed (ohon lrrdy.

Popul.rron All liv.. lin8l.ron binhi i! Sw.den r999-2m6.

M.rhodr Odds..rios (oR) Grh 9tql,.ontias.(. jnr.Fats (cl)
k,c us.d b 6riD2t. r.Lrir nsLr for prdrm bidl, in $uff
us (, = 7607), liBhr sor.6 (t-9 dez.tr.s/d.yr , = {l .16)

d h.avy sokr (r.. or mor. cigrai../d.yi , = t6 95r)
usins non{ob..co !e6 (, = 503 957) 5 r.fd.tr.
Main out@m. m..rur6 V.rl, (<, @Lrl md mod?rar.ty
(12-16 vetl) p.d.rm binll

Pk e .ib th6 tcpd o! wi](lr6h A-K, c..nrruN 5, c:bnri M, xEt.r rr. skphrle. o. E6d oa se.dish sufi G,,, on pdm binhBloc zorq Dor: r0 lll yi.r47r{523.20r0.0257s x

R6urllajmlE d with Don tobi.co u*r! sntrffurc6 had
incras.d rirl6 oftoth Er/ (d)un.d OR l_18; 9s% Ct Lo4 Lsl)
rnd modmtd/ lrd|Ekd OR t.15, c59b Ct t.t) t,tO)prdrrm
b'dr. Cimpxd q$ non rob&.6 u*nr !8h, rhot.r\ hJd
inaa!.d ridr ofborh kry (rd,ur.d OR t.6o, o5,)b (.1 | a.: I 3r)
ind mod.nkty {.d,u*d oR. r t8;9s% ct. r.r) 1.2{lprer.rm
bidll, dd havy tmt.^ hd d?n br8h.r n5k. Afrons \hote,,,
bur not DonB sufl Uh, rh. nst h moE p,onoun..J ,o,
?onl.n@u ri.n indu..d prd.m bidll
aondBis Th. e of Sy.disl ruff B eiai.d hrh
ima!.d lisla of v.!y znd nod.Ei.ty prci.m binh wirh borl
lponb@us rd inducd oMt Sw.dish snutrk nor a it.
ah.hatiE ro ci8,.n. moting during pr.eEfty
,ayFrd. P..trE.y, plm{ur. binh, rordc. ,nu(, r6ba..o

Amcn@ end en. low in(omc couki6.r Globaly. rhe uF
ol rmokel* lob.c.o hd ,Mrc&d rnd rle larScsr rn,,.dr
hs o..ur.d in women of (hildb.rDns ase-,o po,srbte
cff.crr of smokelei5 robarro on risk of prererm urrrh ha,c
b.cn inv6rj8ar.d rn onty a to $udi6 qrh e,meshar
.mbiguiE 

'cadrr, 
indrorins lowcr,r, unahcrerl', and

hirher'' rirbof prclem brflh (\ l7 wekj),n women u!n8
smok(le$ tobacco dunnS p,.Bnan.y \on,pJrcd w h
non 

'obac<o 
uscrs. One or lh6c srudr\ wa\ bised on rhr

sw.dish M.di6l Binh R€giner, rn(ludina thc firsr , v.ars of
,eBnrrarion of snu fl u* among p,"c"u n, *o-.n ' '

Data fioh rhc Binh R.aEr.r .r. now av.itabte for sir
addnionat y€arr, whi.h mad. ir po$ible to.srimarc rhc
poreniial €treds of Sw.dish rnufl on pretcrm binh in
8r.at.r de(ail. SpccihcaXy, w€ reant.d ro jnt.stigate snuff
u* in relrlron ro *ve,,r) Jnd on*r isponraneous or
induc.d) of prerem b,nh. w. .tio arhrd to (ompJ,c rhc
cffectt or 

'nuff and smohns. ro di,.nrrn8le rhe po,srblc
cfi..h of nicorin< ,cn,, roU:<co comsu,rr'on proauo, on
r!.rcrn binh.

lntroduction
P.crcrm binh is a lcadinE Ge of nonarat and infanr
monality 6 well as shon- and lont.terrn djsbiliry.'r Tht
pr.rc.m binh rate has riscn itr sseral indurtrialisd .oun
tri6, indudiD8 in rhc Unitcd Srar6 where th. rare has
incr@ed fiom 9.5% in I98l to 12.7% in 2m5.r

Smokj.BdunD8 prepaDcy it a$Gi.r€d sith a, iErea*d
risk of p.ercrm binh, 6pe.ially of sponbn€ous on$t, bur
rh. h., hani\m ir un.lear.k smolctN robrLlo .onu,nr
.nd d.live6 qu.Dtni6 ofricotirc cohpanbt. ro thor rypi-
caly absorbed fiom (igarerr. smokins, bur dft5 nor r6ulr
in .xporure ro the produdr otcombuiion, for.nmple car
bon mononde.r3 There arc rwo main foms of smoketas
toba.(o: chewin8 robac(o and snuft AmoDE rh. hiEh-

Swed.n ha rh( hrShrj |er <rpih (on
rumprtun of smokclBs robac.o, prcdominantty rn rhr fo,m
offiu, whi.h 5 .n oral moisr snufl'. The sed;h snufl.on-
rajns lower lcvcls of som€ harnrful subsrances, ror cxadplc
Dilrosamines, lhrn nuny of rhr biands araitabk, rD Nonh

rouia (@p al o" r. i(Oc 2010 Bro( An r.rer.ro.a ,ouriaro{ ob+rn6 and cj/.a{oroqy
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Methods
Study design

11:T.'l"l ,-l rh. sy.dirh Med,.ar 8in), R.sind h,
::.1. 1.r*. n:^*1, p"pur.,ion woho bom ,n ,h.

i,*:j,r.i.*iT,,H1 ff T,l,T,lJil|;,,i,,;#_*
:,, ^-,i :* 

*cre rndud.d in rh. nudy {n = 610 757r.rnc Bmh-Rcgi,kr oar.iru a". on,-.ir,.n ps91, o, 
"lr;:"1;',:#:l"'J:;lj,lfi 

"t?:ff fl :: 
jj.;#"*;

owm8 prc8Dacr, d.tiv.ry :rd lh. nomr, p.riod.,. By

::ll. ":, -:".indivdu.ri uDqu. nrnon.r r.BRrr.rion

il,:Tj.l[.:i R.Ersrden b.Lnredwnh o,hc, sw.d

f*a-,#,ffiF;r**,r-.
rn rh. ainh R.gBra, inforhflion abour .g",mm**;xli:j,l#,'j#'il:*

m,duv6.,_,h. wom ! 6.,; ;;;:;;,:';:ITJ
::r. rh. r:rh-,.e* or r6i.rion in mo,. rh;n e5% or rhepre8DDoes.," Toba.(o ue ,s .ar.son*d- a,de wom.D, in,o: ,",-,,-i ,1r".-'**-. 

*p.*a uy

u*r. otr.n, rirh, ,_.r. r"*.1l*Ijl.o"cn, 6nuff

ilT:Ti"I;?d*:'"..;iH'ffi Ii iili
inlomrrbn abou tunor r*- 

-'u_-F'-"PLr' D$inE

jll. ;,.1d1 n..e1,"^," .h.,; 
-;;,;;'[j;fi:j

Kordcd bur with hisinS iDformalDn rrh,, 
^ 

o' -,'r *,",^,0.,L ;;fi ,:?:;il"J;
Il,:T,l 0," .o- wr.r. rnDfl usc ws rfrord.d burqh h,$n8 hfomrrioD abour 3holing (, 20J9) wcre,,xrud.d as crpo,.d ro run onry. 1i,."*,
l::,"" *" 1^.--a, * "o*"ir",'J"I;::"il:l.I:
l:::l^,11:_:!:, rle orh.r wrs mi$in8 (, 67r), rhc

l^Tl.T.."e ,"*,*,* wq. ,D(rud.d ; ,eh,.d ro ,oD

;:ffi ffi i,ji,:;Ht];: .H: :./;:yJ:l
:::"::,:1* iD(ruded in rh. R.Bilrcr rrrbre r): non.

(, = 7607I .xdsive h&hr snobDS rz 4l lrir, 
",.ru.i,"n ivy smotiDE (, - t695t)rnd.rr*,,r*.f U,f, _rnam cr8ar€'r6 (,:48r)

,- 
Sidlsrbetde .)7 *(Lr of Ssrar,on w(rr Lotuid.r€d prc.Grm hd, werc c2r.Elris€d inro v.ry ibetor. 12 wc.k) rndhqjcE,cif (J2.hel.t , O dar ro J6 wceL I b .ta),!) prcrcrm br'1h. lnformrrion abour on!.r or binh i" ruuuktv

;;**i#*ur+',,m-p;
Ht*txfll#trT,lli-*T*l

Y{#f **i*t;;,'r.rl*tj.r:::}:#

. 3Ol952

41 6

7005t

221 16)

215 6\2

lo 215
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o95

t.53

rt9
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o6t
o61
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0a9 a.95
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r I73

541992
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't.o2
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506
6.61
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2t29.9 tghl or ob6e >lo kgin'), pariry and wheih.r
rh. woman was livinB wirh dr infanfr falhcr w.rc
obrained from $. Binl' Rc8isrcr Through lDkag. wirh rhe

Educadon RcSjsrcr, infom.rio, on rh. nMb<r of y6E of
fomal .dMtion .omplcrcd s of I ,anuaq/ 20G, 9s
obtain.d ad c.tqori*d E <9, l0-ll, 12, or ll F.5 or

The nudy w.r approv.d by oft of rh. R.Eionrl fdi.al
Rdid Boa.dr in Sto<iholm, Seed.n. Th. bo..d did not
requrrc lh. ,vomcn lo provi& rnfom.d (onr.d.

Statisiicrl .n.lysis
SAS proc GTNMoD (S^S lnsriturc l'r., Cary, NC, tX^)
was lsed to 6timat. rlE Miation b.twen t.bac.o h.bit /
.Dd rilk of prcl.rn binh and on5er ofd.tive.y. Oddr B6os
(OR), pr@nl.d wirh 95% conlid.n.. ,nt.^zls (CI), w8.
c.lculatcd betorc and after adjutnenls for malernal chal
a.teristi.s, Womcn E4!o r.ported daily uk of borh snuff
ud <igar<tt6 and wom.n wlh mrsFt ,nform.lion on
toba.co .onsunplioD w<r. .x.lud.d from th. anrlFis.
Snutr u*rr lithr smok rs and hear7 tmokeB wer. .nal)ed
sp.ralcly and noD toba(.o uB ,erc used as rcfcro<e
group- lv. .on3id.r.d 6 potenrial cotrfoundcE: mardrl
aB. .r deliyer),, carly pr.sn.n.y BMl, periry, ya6 of formal

edu@tion a.d wh.ths lh. woman wat livin8 wi$ the

infanis farhd. Th. l6t variable w{ nor Miar.d *ith
ary of th. our.om6 and w6.rd!d.d from rh.6nal
model. A[ daly*s were pcrfomcd usitrr rh€ Sr^rrsflc^i
AN^rvsrs SoFrw^rE veFion 9.1 ISAS lnsliiut€. Inc., C!.v.
NC, US ),

Results
In rhe cohon, 1.2% of th. women ei(luively u*d snuf,
6.E% wer. Iidr smoke6, 2.E% werc hc.r7 rmolc6 and

0.0E% uscd both snufl and ci8arcllct ii .arly pregn.ncT.

w. i,d no iDfomation on bbac.o ur in 6.5% oi lhe

tfi<t of Sw.d6h 3nutl on pretero binh

€obori. Among 610199 binhs, 5.0% werc pretem wirh
0.79() (r=40401 v.rtl prer.m.nd 4.39l, (r=26215)
moder.tely prer.lm (hble l). women who ukd snufi and
wotrm who shok.d ciEar.u6 duin8 pr.BDaDcy had
high.r rat6 of pr.t.m binh th.n wom.n who did not u*
toba<o. HiBh nr6 of pr.l.rm binh w.r. .ls r.en in lhe
),ountc$ and in rh. oldd mothe6, in women.lther
dp.ciint rh.n 66r <hnd or rh.ir tounh or hith ord..
child, ard in wom.! who w.K und.M.ight or ob.k in
e..ly pr.gDancy. Pai.s of pr.rcrm binh incre@d wirh
de.r6in8 l.ngrh of fo.mat eduGtion aod w.r. high( ror
wome, who w€r. not living *irh rh. infaDfs fathd rhan
for wom.tr who s.r. liviD* ,ith lh. infant\ farhei.

Woo.n who uscd snuff at thc first anr.natal viin b2d :
hid.r risk of nod.rat.ly and v..y pr.r.rm binh rhan non
robrc.o uscrs..t$ afi., d,urring for m.r.,trrl rte. paIry.
BMI and I.a6 of fom.l .ducarion (Table 2). Ci8ar€ne
smokers als h.d hider riskr of prererm birrh rhan non
roba..o u*rr and riik iDG6.d wirh amount smoted
(Tabie 2).

For snuff u*, w. foed rhar lhe ov.ral adjusred oR
rclar€d ro prererm birth w6 1.27 {95% Cl l.tir-1.41). Drla
ftom $. Swedish Binh R.gitlcr bdwe.n 1999 and 2O0O

hav. be.n usd iD r prdioos study.It wh.D we ..Fared
ihe anal,sis aftcr resriciing rh. study popularion ro women

Sjvtn8 bi.th in 2ml-2006, snutr eB h.d an OR for pr€-
t.m binh of 1.24 (95% CI: 1.06-1.19).

Of .ll pret.m binhs, 70% had a spontareous, 27% had
aD induc.d and l% had aD unlnown onst of labour.
Comparcd with trotr'toba@o rrs, snuff u*rs had
iDcr.rs.d risks of both spontan.ous and induced prderm
binh (adjusled ORs I.25;95% Cl l.l0-1.41 and I 3} 95%
CI l.l0-1.61, r6p€ctiv.ly). 5moke6 als had in(r.ard
risk of borh spontsoB lnd induccd on*rs of prdc'h
brnh comprred qrh non tob.cco ue,s bur rhe r,so(Lrion
was stron8cr to prclcrm binh wirh a spontaneols onsel,
.sp<iaUy for heaq smokers (Tabl. l).

2.0o (r 7I213) r $ (l Lr-2 2s) r.45 i1.3s.1 s6)

r 34 (101-r 7s)
1U

2061
1025

marer€l aq€. eadyr{EDmy BMl, p.rny rd year' cl ed(auon
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stlea ot s*eaisl rnufl on preG oii

2000, an odt,ls rauo or t.9E was tound for p,.l(rm b,dh
(J6 w..k o, ed,lr,) Ior snuff u* @mplr.d wirh non-M
of roba((o.' wh.n B. jn rhe pr€sr ,rudy assd 67El
sruff u5.r pvint binh b.rr..n 2ml .nd 2m6, rh. .oft,
spondinS nso.iarioD wa conndeabty wc-.}.r (oR t-2t).
Apan fro,n slidt ditrer.G j, iDcluior and ddusioD cii
r.ria bawftn thc rro srudj.s, a plaBibtc eryt.mtion for
this disrcpan./ b.rweD nst( dtjhatc is rh.i pt.gnanr
srutr uscrs in th3 mo rc.nr y.a6 may have d*rcaled
lh.ir .orsuDption or sropp.d ciog sDutr in lale prc8namy
aftd harinS abou rh. rcpons on .dv.6. preEnzo.y our
.one aDong snutr uscrr. Howd.., siv.n lhr d,ff.r.n.6 in
Dumbcr of qpo*d n'dividuds berwan rh. srudjcs, rhe
p.diously r.pofled r.lariv. .istB may h.v. b..n ovcr€s{

,{ najor strength of ihc pr.snt srudy is the nationwid3
population-bard d.sip Fiih iDfom.rion on orr.nr
robac.o uc.I rh.6rsr a oar.l visn i, 91.5% ofrh. pr.8
naDt popdation. W. .djuit.d for confoundine variabl.!
tuch d mal.rD.l atc, BMI, parity a.d so.io
tur mcdurd r.r5 of fomal€duction and wheth.r rhe
mman was lving h.ith th. infaDfs f.rh.r. In addition,
rhc r.lativ.ly homo8cnb$ popul.tion of wohen bo.n in
th. Nordic counld6. rh. fad rhar rtoaral aDd ob,sl.rri.
ere is f... of .hart wirL r.ndardis.d m.natehent rou
tirEs and lhai mor€ tha, 99% of binhs rre dcliv.r.d in
publc hospit.t, should mirimi*. but canDor .timjnarc,
drc potential for rGidual confoundint by urm.6ured
scio dcnoSraphir factoE or ditrercDce in hanatcmcnt.
Arother srrco8lh of rh. sNdy is thar informarjon abour
o(.nt toh€..o M -a3 col.(.d by int.rvics in carly
prcpancy, before th. on*t of potemial adv.rs pr€8nancy
out.oDes, whi.h preclud6 rccall bias. Moreovcr, Bcsla
rional ag. ea a$sd drinS th. sond rim6t.! by
dre6d *as in almosr aI pr.gnan.i6.r' s€lf rcponrd
informatjon on smoking durin8 preSnan.y is valjd in Swe

d€n,'e bur w. lack validation srudies wnh rsprd lo rnufl
usc. A.otlcr Umiratiotr is rh.r @r.Eori6 of lob!..o ur
were b.sed oD rnfo,marion orJy hom on. rime p.,nr ,n
..rly preSna.cy. Some won€n m.y hiv. sropped urin8
tobacco l.tcr in pregnancy, while about l0% of rhc wom€n
who slop 5mo[r8,n early pr.8mnc] ar..srimarcd ro
resume larcr in PreSna ncy.'?o

Us of Sw.dish snuff kru to b. 16 harmful lhatr cita-
rdre smokjtrB con.erninB risk fo' cardiova(ular dis$
and cancer, a,d th. rolr ofswedish snuf in smokinB harh
rducrion ho bto dj<usd int.marion.lly.r' The ban of
smoking in publ,c pl.<6, a publi. he.lrh hearurc wirh
tnoM eftels on smokin8 r€duction ar rh. population
lercl," may be fdlowcd by a Blobal incrca* ,D S-cdish
mull us bccae of its p@morion by iordnational (ita-
rcn. manufacrurers- PronorinE tnufl u* ro reducc rnok.
inE oiehr hrvc \om. l,cn.6ria1 cff(r!, bur trrv aln) l(id ro

rc.T_l:n1r' or nry robatco us. predomrnJnrh u(,n8
rnuff." Thc hnd'ngr nf rn zso.i,r,on h.Mern \nu u,e
ind prererm binh pLad a8aiDsr promorina lnuff s an
altdaliv. nioriD. surc. during pr.Enanq.

In (onclusion: lhc us ot Sw.dBh snuffdurint p,e8nancy
ii asirr.d with in.r.ed risk ot borh v.ry and mod€r
.r.ly pret.rm binh. Sw.dish rnutr *.ms not ro b. a saf€
ahcrn.riv. ro .i8ar.t. sDokjn€ dunnt p..8nanq.

Dis€losurc of iDtcr€srs
o^c .o.uthor (MR G,lurj) h6 prdiousty wortcd tu ep,-
dehiolodst ar rle C.nr< for Tob&co procntion of thc
Sro.khotn County Coun.it, a 8ov.mmcntal unn afFliared
ro rh. D.pa.rmenr of Public Heatrh S.i.n.6 ar rh. Karo-
linsla lnnitur.r. In her rote e res.a.cher she has nevcr
b..n hwked in atry kind of adv@cy, poli(y-mahn8 or
publi. n.t.mml .on .rnin8 Swedish snutr (116). AI orher
onnthoA r.porr no .odflict of intd.sts.

Contribution ro .uthorchip
SC h.d rh. ori8iEl ida for rh. irudy_ AI authoB (ontrib_
utcd ro the d6ign ofrhe study. A-Kw p<rformd rh. anal-
y!6 !od{r superyision oa OS. A-KW wrote rh€ 6lsl rtrati
of dE manusipt All authoE made sukroriat cotriribu
lion ro rh. iDrerpraadon ol r.sul6 aDd Deouscript rdi-

Details of erhics approval
Th. srudy wd approved by onc of rhc Resionat Erhi.al
Rcview 8oard5 in StGkholrn, Sw.den: r.f.ren.. numb.r:
2008/1481 ll, date of approval: 22 Ocrobrr 2008. Th.
board did nor require the womo ro provide inforhed .on

FundinB
luoding wa provided by rhe Rcgjona] Rearch (jouncil in
rhc Uppela-6..bro 

'erion 
(projcct No. 2ssjt), rhc Swcd,sh

SGi.ry of M.dicin. (projer No- 2ll6t) and rhc sw.dish
(i,uncil fd working Life a,d Scial Rescarch (projccr No.
2009 l6t9l. t
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Use of tobacco products and gastrointestinal morbidity:
an endoscopic population-based study (the Kalixanda study)

I'erxi Aro.Jukka Ronk in.n.]om Siorskrubb. Michacl Vielh.
t,ars EngstraDd . Sven-Erik JohansoD .Uisabcih Bollin,t-Sterncmld .
(;unilla Bolinder.Kjell AlviDg .Nicholas J. Talley . krs Asr6us

Abstrrcl The impacl of srus (smotelcss tobacco o.
snuff) on gastointc.stinal symptoms and patological
fndings is ldgely unknown- Tle autho's aimcd to inv€s

ligare wherher lh€ €)eosurc ro diff.rerr forms of tobacco

influenccs lpper gastroinrcstinal symproms, hieoloSy and

frcqueDcy of Helicobackr pylori infotion. A random

sample (a : 2,860) of rhe aduh population of rwo nonlEm
Swcdish munjcipalirics Kalix and Hap&anda (n : 21,610)

was surveyed bctwcen Dccemb€r 1998 and June 20Ol

us,nB a val,dared poshl quen,onnr,re asqss,ng ga\trorn
resinal symptoms (response mre '14-2%, n = 2,122) (The

Kalixanda Srudy). A random sub-sample (n = 1,001) of
rhc rcsponders was invitcd to undcrSo an €sophato8as'
troduo<icnosopy (panicipadon rale 73.3%) includjnS

biopsies, Helicobt cter plloli cultur€ md serology ard
symprom ass€ssmcnt and crplomrion of presnl and pasr

use of tobacco producrs. No symplom goups werc asso'

ciarcd wirh snus us€. Sn'rs us€rs had a sagnaficandy hiSher

P Arc ,. Ro.t im T. Srdlntb S.E l.h.nssn
E BolnnS.SE@v.ld L Agaus
c'cnts for F.milr.rd Comunily M.d,crE, DNcss.
x olinsta lnsrirur.r. sreu6ln. Swcd.n

InsrnuE of ll..lth s.icrc6, Univ.any ol o!lD, Oulu, Finl.nd

Primrry H.dlh Cd C.ner. T@io. F nland

I.srnu!. of Plrhologr. B.yEulh. G.may

SEdish Ininlc fc lnfdic D!.e Cohl, Solnl Swqh

A{ta zrN! R&D, Mdlndal. Sw.&n

prevalcnce of macroscopic esophagiris univdiar€ty bul
snus us. nas nor rssociarcd wilh Esophagids in mutrivari,
al. analysis. Snus usc was associatcd with basat cel
hyperplasia (OR = l-14.95% Cli I.O2, 3-m) and wnh
clotrsarion of papill& (OR = 1.79, 95% CI: 1.05-3.05) of
rhe squamous .pi$elium ar rhe csophago-Basrric junflion.
Cun nl snoting cigar€ncs was asso.iatcd with ovcrall
p.pric ulcq disc.s (OR:2.32, % CI: 1.04, 5.19)
whereas snus us. was nor. Thcre $/er. no significanr
assciadotr belwcd currcnt Helicobocter prlon infe.ion
and diffcrent bbacco producl lscr goups. Snus signifi-
can y alre$ $c hisrolo8y of lhc dislal esophagus but docs
nol impact on Basroinr€slinal symfloms or p€ptic utccr

K€ywor& DysFpsia Esophagitis . Gaslroesophagcal
reflur symFom Pepric ulcer disease Smoking .

Snus

D.Fne.t of McdDE. Kaolinsla lnstior.r. Sretnol'n.

Depsnm. of Ch,ld,.n s $d womn s tlcdfi. UpFd!
Univc^ily, Upp6.la. SBcd.n

DepannEir ofM.dici*, Mayo Oinic, lactenvillc, FL. USA

tlpdat ol Mcd'cire. Unrv.Etry o( Sydmy .nd N.Fa.
lrospiol, Sydmy, NSw. Auyralia

TamntuJa a.95410 Tomo, hnlmd
. mJil p.n'i eo@linwr h
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A bbreviirions

l# 15;1'3;1'"'**"""*
Cl Coofidcncc inr.ival
EGD Esoph.go8rstroduodcrMnv
GERD c65saqrpp1,*""r rtnu aJieGERS Carrocsophagear ,.n* 

""In.,"-[]S lrirabtc to*.t syndroft
OR Odds mdo
PUD pcflrc utccr d$.ar
SD Standard dcvialioD

Introducdon

Sflokejss robeco or morst snu , strus rn uB yudy. rswrd.ty 
-uscd. 

in Swcd.o (90O,0m tr*rs. 2 I % ot mat€s and

::^,:l 1.,*. whirc rr* or m.res and 17% of femar.s

Inot.e.c,sareuc, lti rnd atso !n o$cr Norr'c cou ri.s
.t.lrcE 

ts a wjd6pEsd.rse rn Indra aDd rhe mule{inB rsrnt.ns€, whrtc USA rs rh. br8a.\t markct of sDus,n thewodd wifi. approrimat.ty t2 m,Xro us.rs 12, J I Rcsutrsof

lj,.ll"i" T "".*, ".* 
nar .cdy ec oi mar. and 0.4*q rn. rcmatc otk8e sludents us.d snus lal. tn S*€ncnmetering effons hav. r6urreA in Uprrcr * ",,,1t 

-*L",,,* '1* ",i;; 
;;";; "T,T;H;il,

__*.d]sD 
snus produds are pEdominatrrty fimt) gmund

I:s]:,,ed.rta.co 
wtrh an arratiDe pH bawren /.e and 8 6rr,. a plnch ot appmxirnaEty t - 2 t ,\ ptacad under utle ulpcrxp, am sm. nrco{irc is rbsorbed rtu ough lhe buccat mucoa,wru,. sone rs sea[olved toBedEr wrrh l,he sal,va l2l

., 
r.prd.mtotogrcat arld crpenmcnuj \tud,es havc shown

,T",;1H"J::i"j,,HHil5l':.,L:iI.,T,,.:,:
.rccri nuthr b. r,edDtal by rnhtcd nrcofine. as w.lt a\ by

:::_:Tl:11 ::":"* :r roba(co Many srudres prov,decom'cr,na rcsutts but rhe overJl evrd.nce \upponr theDypthcs's rhar nicotinc pcr *,r hJmrut ro rh€ gash.mucos{ 17. et.

crgarcrk smokcrs hav. a mark.dty ,ncrcascd rist fc gmrrl( can .r and rh.t use ot mo.. dDtr orc tobacco producrrlrre{\es rh. risk ,n rFn lt2l. Mat€ us.E of rmodles< orchewing tobaao hav. atso t 
"n "f,"*n 

in US p-rp..,,".
sudEs to havc hi8i.r dc.& l:lcs frcm aI e,
-u, *,"""" rrto.r 0 ffiff;ilT,;.Tf#
rates lmm carcer ofrhe Bashintcslinat lrarl ov€raI (CpS.

;i,'?;T,j, X,ffii,$1. 
on rhc upF sas,roinks,ina,

,^.l]lho,ch,h". is .xrens,vc €xpo6urc ro swarrowed

:::.:,::,-:T::"-"P- sariva. ad hish Efum r,.veh ofruo[ne and rrrntcs. rtl.E havc b..n no studies rn rerms of
iilf,e*r ", sNric hBrorosy or H.h.oba.,.. prtonrnt€clron in srus us.r
. Th. aim ofthe srudy was rornvcn,qar. wh.

:.,::*.,,1d _* ; ;#:;ffi il:llH:lff
i:,ifi1! f,"* #il#i;.[**:: 

":l 
nl,"l ;hcr.ephaCus d sromach inctuding lhc prcvatencc oI H"1tcoDact..prlon

M.terirts atrd m€thods

Sed,|g

*ff**t,Nrlrl**'le

xs**r:tr,*m*,#l
lfl:l:"::ril fl;, Iffi :":H#*tiT
Srudy design and togistics

e**Xe$r,**ffi

r-.Therc 
rs tilrle Inowtedpe ft.tJrdrng rh. r€t iooshipp€twecn gaskotnrcsrinat symproms andinus. trr nrcorinenlare a u$alty h,gher lhan in smoteB, an,l a Brear deat oftob^accojuice conum,n red st,va rs rwaltow.d dL,no8 u*

at \rudy ot \ymptoms In BO,mo.onsruc[on worlcrs. smote^ reponed :utcertrkc., 
dyspeIx,a hree tim.s a! often a\ thc n.,n robaeo usr^, wtule.sou\.trs.rs repon.d siSni6cantl' tcwer \],mptom\ thm borhsmorcE and non lobacco urr\ I tol

_-11,i* y" shown borh ,o s,a,", on paue,,r, 
"na,npop_uhron.ba\€d srudres rhat smot,nr r\ ; nst t.cror tcPeprr trks di\c:rr OUD) 18. rrl h;r rhcrc a,c tr, dJraconcemrnr snu\ on rhr\ n\re Dr,r trom rhc trS \huq rhar

O sp.in8..

qvt



Us ol roba.co p,lducB ed s.lhinr.sriml motuidity

popularion eerc etiBibte for incrusion [t4] The overalt
Bpons. rare was 74.2% (, = 2,t22) of the etiSjbte srudy
popularion

The original srudy populadon was divided ,nro nvc
groups according to rhcir giv€r idcnrificarion trumb€r,l-{fi), 6OI-t,2m alld so fonh, rhc firs subsct of sludy
subjecrs was app'oach.d w,rhrhcmarjcd ASO in Novemb€r
l9q8 and Ure \ludy w.\ comptetcd i, June )mt llal ln
order ro cmptere t.mt esophaSoSasroduodcnoscopi6
(EGD,, I ,563 respondcE ro rhe ASe had lo be appmached
df whoD 364 dectincd, 74 had moved o. could nor be
reached. and 124 werc exctud.d according to the sludy
protocol Thus tb€ ov€rajt rEspomc rale for thosc €tigibteld rhe LGD was 7J 1% ltal. Tle.rcjusron cnrena were
rht pr6em. ol *.iou\ phFic.J or rEnl"I drsorder, atco
hoir\m. prevrous upper gdsoornl.slnat !u,Be.] and prcg.
ndtuy [l4] 'l he bjopsre\ lot H ?ticobac r.t ?ylon crtturc and
concomirarr h,srcto8y were avirtabte fmm t.000 subjefls
Ar the visll tor lhe ECD, d|e panrcrpanrs fil]ed,D a mor.
comprchcnsive ASQ. ar &scribed p.eviousty ltal

. 
Tle srudy prorocot was app,ovcd Uy Ume! unrveniry

erh ic\ commifl€e and rhe !tudy was conduckd .ccord,nB ro
rh€ dEl-ation ofHekinki Informcd cors€ was obraired
from all panicipanis.

AbdomiDal Symprom eu.srionnajrc (ASe) is a quesUon-
nare a$essrnB symproms fmm th€ upplr ud lower pan ot
lhe ahrom.n, and has be€n found to be vat,d. refo.
du(ible and r.Iabte lt5l A paflripanK wcre asred rt
rhey h.d been uoubted by aMominat pajn or discomfon ar
any llrallon or by any ot rhe U\red 3] orher sa\troinresr,nal
symproms ll5l. Th. exrended ASe filted i, ar rhc EGDrr\ll al$ inclu&d the gEdinS ot s.ve.ity ard thc r,e..irmy ot cach tymptom tdrrty. weeHy or tasr J monrhs)
Th( panrcipants medrcorron us€ dunng rhe prcvrou,
.r monri! wali reor'ltd

Dcmoaraphic daIa ard hisrory

DcmoS.aphic dala werc colecred at lh. ctitric visit (ser,
aae. lengt and weight, use ofdjff.renr tobacco produc$,
usc of alcohot aDd us€ ot ,ned,carion). The subl€crs, tevel
ol'educalion (low educatjon = et€menhry, comprchensive
or. scondary s.hool, high .ducarion = upper s€condary
\chml or un,v.A y) wa, a\Icd ar lhc ct,nrc v,rr.

I)c,iririon of body mass inder

Ilody mass index (BMI) was calcutared and caregonzed
xc.ordinB lo wortd He.trh O.Sanizario, rccommeoijlrions
Il6t

Defitulions ot symplom groups

Gasrroe\ophageat Rflur symproms (CERS) were denned
as rh€ presence ol. any troubtesome hcanbum aDd./or acidESurSrl ron ov.r thc pasl 3 monll|s lta, t7l
. Dysp.psia *as d.6ned as epiAaslric hubtcsome p6rn ordis.omfon. and/or nausla, earty sati.ry or uncomtonabte

let,ng of fulmss afrer me?t. This rs consisreDt w h lhe

::T :l 
*111,to1 (exc.pr for uppcr abdominar broarrns

:^T:l:^j'"1 asr..d abour rh. AsQ) lr8l. A simpr;oenn-'r,on.t dlspepsia. l.b.tj.d ..cpiSarnc pain or drs.comron . based on rhc Rone I Je6nir,on of dyspepsia, wal
also useJ llel

Irrirabt. bowd Syod,omc (IBS) was defircd as u.oubte_em€ aMominat pain or di$omfon Iocared ar any site plus
c,on( omitanr. howet hab,l di\rurbam.s (consrrpanon, drarmGa. d.atremar,ng (on{rparion ard diarrhoca). Thjs
oc_nnroon has bef, us€d pr.v,ousty aDd shorar ro produ.e
results reasonabty concordant wirh thc Rome cnteria ,nSwed.n l20l

.--AMo-,n"t, l,n 
. 
*as drfined as roubtesomc parn ororscomton rndr.red anywhere ,n rhc aMom.n lt4l

__.'1o,,,):,m,Dor 
Basromrcsrinat symproms wcre symFoms

not tutn mg any ot rh€ abovc symptom ctassifications, or
sDscnce ot symFoms in rhc ASe.

SmoknS ciSarenes ard snus us.

A comptele m.dicat hisrory was lalcn afier rhe btiodedupp.r endos.opy. Thc panicipanls w€re alked abou theirprc*nt and p$r snu\ us! and rhc cunenr amounwweel
o ar$ llbour their \mohn8 habirs and $e numbe, o,crgmnB pcr dly in . nandardized fashion

Dclinifions of robacco user caregories

:,"",,-^,*^ were,ndrvrduars u$n8 mo,sr snull orcnewrng lotacm (, - t,, wnhoul any prcs4nr or tormer
use ol smoled k!h,.,.n

....:un-enr 
\rnoteA wm ,ndrvduars smotina crsarcrreswrnoul y prc*nt or formcr snus u{

Ctrenr users of borh ryerc individuals currenlty both
smokinB cigarelres and using snus.

Former smokers werc former cigarcIle smoke^ withour
prcs€nr or lbrmer sous us..

I:ormer 
-!nu\ 

useB wcr€ forner snus us€rs wilhout
presem or former smoking cigarcnes.

Fbmer users of boih wcrc fomer ci8are[e smokcrs andinus urr\ s'rhoul prernr stnobng or snus use
Non u{^ soc InJ,uduatr who hal never u*d toba(Lopk{Itrr\

1?>
Q sp.ins",



Esophag%a$roduodenoscof ,y
SraU$ical aoatysi,

Thc upper cndos.opEs w.rc povidcd bv rh,
e'doscop;sb ,n *o,, -i ii"*."r1',ff,'rp'nenc'd Pearson {' r".sr was uscd ro,
mcd,car covcr ro .ne arc.. rn-n"r 

"oriou, 
,],fh 

g*e ot vuiac aiary;;. il.Jo.;,'**t 'mpanso's ;n uni

n*ns o, con'.nsus s.ss,otrs,4r.,*.^,11-"lJ;3il n* *," #,is,'ir,ill;$L'"[Hii,:h:fi:;
H:ff,T,# #al,ffir,H##Hirii r#;[ ::Jir"irHr# Ti":;: "j"X,r:
.,-,,"",.",*.,*:""*ffi tiiffi i[H.::fi il,lir,i:;*Ifi Tif L,i"f,l:lfi Tl,,,"Jffi i,.ducin8 drugs, tugh atcohot con$mpuon (i tm o/wr I
Definnjon of r.srr;. aod duodcnal utcer 

ed*adoo lcv'l aDd carcsori*d BMI 
".d 

,;Jr;;;;:;.
and sex a,d usins noFusc^ * ,r," *r._*" c,"iri*";

;:ffi '#,:Li;:H.:;Lm*-ri;*"':"fl "J,?I5il#ffi Il',"J;T"tr*iJ:t'.""'::";
II|' --"--'iiorouodenum PUD, hish Pepsinosen-t r",.1 r,igr, c*,rin-I; r*"iliidichoromiad hisrotosicat variabt;s,... il ;;il1:
Dcfiniiiotr and ctassifcarior of.rosivc eropr slomach and duodqDD k- ,nayra 

"ppry*g ,nrr,,iu.as,xs 
l.i'-... ]*",1: ..r**., models ,mrudins r,rssrbre con

Thc subjecls wirh mucosal br.aks in lhe ee 
to'fidcBi fl'licobact.t Dtto" -f*,i.r. .*.r*pin", ,*

cla$ined as *"* ",*,* .*r,,"11,:"ti'^ 
*:': or notr sr'roidal -u'lii",n'n,ro.y dnss. h,sh arcohor,o_a.g"u*r_o",-e,;J,;;#:,i;',,ii",",",i,i;.ITf l,"il;IJ3,ai.;hT*ilt";#iiT:::

His,otosy a,,d H.ti,otu.,?, p,to,i _!l":tfif!f *J"'ff.":;;:S,ll";i"."
Two erperienccd parhotogisrs (M. v. and M- 

smok'n a6 thc nrc.nc. smu",n* = ,l *.1*r" *.i!
ot rh€ endo\.opy nno,n*", .,ttu"t' 

*nu comroll'd for inrcmrlio;' l"tno ge"d.. in arr arary;,
brop{rcs and pmvded a m,.,,., .*"" .,n" o;:::::1..'.T 

and usc ot aspnrvxsAtrxi r;; ",il;',;""#;,:,:
sDin.d wi,h haemaroryrin ,,0;;lr. ;;;:;'^'* 

*:r' sastoesophascar ,.flur !, r.,
was dcr.cred by wanhjn s,",,y 

"r,", .,,,*,"o.'.'11 
P 'to'i were 

'n'' ;;';" ;';-;';"oooct" Pvtoti int"tion

H,s..roarar pa,ame,ers r,* *"o". -,.11.'l t***'*i',r.i"i"-ffiil1L:lTi*f*i;
assesd by us,,B '" ,ro"- iro,I" .",,"f :: f"" der'rm'm rhe mosr su,rabr. .,r,"-"" r"g;". *;",,*,^
t23l -,-. ix oetrnflrons modrt ed alt inaiyys wcrc adtusrcd al l.^, ,".-*,"g".

chcr cat rcicuv. gasrir* p.oposcd ro be 
n/cd ( I) vear bands) a*c lna sr. ne rerurts rom cru?

aspinn, NsAIDs. ,r".r"r ",'r,i.-*r,", l'""Y 
bl lot'srr resr'ssion models ar. al,

accoronsrorl€urdaredsyon"ysy"1..6"66,;""' .lJ1J1 '" '"dt; ;;;;'6il'Jff}* Tffi::l:
s",pi." t., i* -*, "j*.ri#li llll]';" 1. 

'nre'ar lqs% crr rh' soodnais or 6r or rhc moders was
amrvsd a\ dcscnu p,evio,,ry 12i;-- 

"" 'u"'*d -d fo:::":':T l* Pearson 7) rcsr racceprabre moder whcn
ctncn H.h.obadc, p,to,i .i".u"n *^ a",,*,r ^ , ;"";i,"#":^:ff ?,;::(or 

< 0 05 was rcBarded A
po\irivc cuhurc o, hij,orosy. rhcre war al oc.rr aprce. +p,**," -iir*_. rx,H;^1T,#Jt"]#.i",n n, oree.3 percen, be*ecn rhc,wo me,hods r2:r fi;;. ;;;"*;",1fr. ii,,uro, was uscd ro.hc
Serolo8y analYscs 126l'

!"li.obactcr 
pytut IaG anribodre\ wcr. de,ermrncd b)EIA (rybrisr EIA-G, Orion diagno$rca. E\poo lrntand)

I25l A po6,rivc r.sr ,n rhc abs.nce of H.tnob .t.t prto,t
deie.rion by cuhurc or htsro,oSy was considered rndicari!c

. o^]"* ]] (cur orf : lo pmot/,rcl) and peFhoren-l
(cur oft < 25 Igfl fot tow and > tm FB/l tor hrsh t.veh)
y"ll "j,ly*a us'n8 \pecrrr( LIA re\r. rB,oh,r pr(, Hcl

f) sptug.

??3

R€sults

ot rhc t,oot sub.ic.rs cDdoscoped. t2drdnorhavedaraon

l,ll.,l,_, 
,j 

:, "e:," _morin8. reavrns e8e subr.crs ior.naryrs or rhes.. (9.7%) trtre cuE.nr iDU! users, t65
l1._iil:." cuEm, cisaEn. ,.or.*, u: ii.z*r _.*

:*. ll'T:, I,: us€r! and 4s,omer u\.N or borhu,e,JIt l !: r4J.7%r,ndrvriluat, had neve, \mot.d or u$J
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snus Thc snus us€rs consumed on avcrage 1.2 canvwe.t
( I can = 24-50 8), smokc6 consumcd on avcn8c I1.5
cigarcnevday ard.ombin€d snus us.rysmokeK.onsum.n
2.2 cans/wcek and 6.2 cigaEncyday.

The sx disriburior, agc groups in 15 ycar bards, ma
BMI, us6 of aspinn, atcohot coNumprio .nd cducarion
level in diff.re"r us.. ard non,us.r groups arc shown itr
Table L

U* of protoD pump inhjbjrors, hisBmin._2 rcccptor
.rxagotrists @d an&cids duriry ric tafl wek or during rhe
lasr 3 monlhs brfo.€ thc ECD was not significan y a-ss&
ciared wirh smokirS ci8ar.eres or sDus ue.

Symprom prcvalenccs in diffcr€nt tobacco user carcSorjes
are shown in Table 2. Associarions wirh GERS, IBs,
dysPepsia, episasric pain, ove,al aMoninat pain and no
or mif,or symproms arc shoen in Tabt€ 3. No symprom
groups werc associaled with snus usc.

I'lDdo.copy and histolo8y

The prevalences of .sophagirjs, gasrric ulcer, duodenal
ulcer and ovcrall PUD, sptit by tobacco use caESory, are

T.bL I D.motEphi. dara ot bbaN uernD ler grouF

p.eenied if, Tabl€ 4 .nd the assriations of djffcrenl
robacco us.r categori6 wnh esophaSnis, Basric utcer,
duodenal ulcer and overatr pUD are pes.med in Table 5.

Snus ds€rs had a signiicantty hi8her prevarcncc ot mac-
ros.opic esophagiris in univuial€ anatyze compared with
noD users (P = 0_04, Tabtc 4). ltow€vcr, strus was nor
associared wirh esophrgitis' in muldlariarc anatyze
adjustinS for age and s€r (Tabt i).

Form€r snus use was als(iared wilh hypeQtasia of rhe
balal cell Iayer 2 cm abovc rtT erophago_sa$ric Jurrrron(crude logrstic rcsess,on mdkt, OR.,4.4J, 91% CI:
1.t4. 12.74) and togrsrk rcsrrsvon mod.t aidusting tor
CERS. .dk8ori,,ed age (t5 )e ban<rsi rrno se:.
(OR - 3.79,95% CI: 126. .t6). Atso fo.mer crgjrcrl.
smoking shows associarion wirh hyperplasia of (h. bael
ccll lay€r in crude mod.l (OR : t.50,95%Cr: 1.O3.2.17)
and in logisric regressron modet ,djusrrnB tor cLRS,
H.li.obo.kr pltori |nteclron. (ar.Bon/ed age and ser t]le
rc$ih is rEarly siBtrificanr (OR = 1.4t, 95% Cl: 0.9?,
2.00) Malc s.x wa! atso a*ralal w h hyperpta5ia of
baralcell layerar rnis locar,on tOR _ t.J9.95%Cl: 1.02,
1.89) as was rh€ otdcsr age sroup (:65 ycars ord

(, - 165)ln = 432) (" = 22) (a = 20,1

95* Cr

tl,gh rlcohol coNumprion

ProtBrion of low .ducah6
95* Ct

3t.2

33.6.1za

8.3

5 7. I0.9

25.9

2t.8,30.0

14.0

295.18.5

3t.7
21_3,36.t

4.9,9.9

!07
1.E. t3.6

5.t

3.O,7.7

26.6 (l.E)

5?.1

52.4,6t.8

u.1'
17.1,9t 7

!8.8

| 1.0.266
2E.I

t9.1,37.t

42.7

12.E.52.6

t0.4

4.1. I6.5

25.O

I6.3,31.7

8.1

2.8. t3.8

t.0

0.0, 1,0

26.7 (3.5)

54.1

y.5
21.2,41.A

ll.5
66. 16.4

ll.9
26.7,4t.t
4l.E
y 3.49.a

t27
7.6. t-t_8

t33
8. t, tE.5

9.1

4.?, t3.5

3.6

08.6.4
2J 8', (4 5)

58.0

50.5.65.5

5..5

t3.7.75.1

221

5 2.40.2

227

5 2, 40.2

455

24 1.6.1
9t
00.21 r

213

87.45.9

t]6
oo,21.9

00. ll4
265 (1.9)

568

16 t,17 5

tm.0

12.5

o0.28.,
37.5

8.8,61 2

25.0

1E,46.2

250
1.8. 46.2

6.3

0.0. t8.2

6.3

0.0, t8.2

0.0

00,0.0
26 3 (1.2)

56.1

12.0, 806

50.2

I5.7.t
21.0

t1_3,28.1

12t
2J 8,38 4

96, t9.2

t79

67
31, to I

267 t4 ?)

6U.8

57.1, 70.3

898
8r.1,98.1

to.2

1.7. t8.7
24.5

t25.365
38.8

25.2.52 4

26.s

l4.t,18.9
20.4

9.t,3t.?
t0.2

l.?, 18.?

82
05, t5 9
21 514 2)
59.2

45.r. ?1.0
R..domicd, Ffula.on b.5cd. cid*opic audy, &l r and H.[E6dz. SEd.n (rh. lotirld. 

".d-;. 
D.".;;;E;;;i

9J{ a/ 95 p.renr .o.hdcnc. 
'ni@d, 

.tD si.ndad d.viarion. AMl hdr! nhs ,nd.r
' Sr-!!rn.rnr Jr,t.tmr cnmparc! wnh non-usA tp < O05)

1Y| Q sp,ing-
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95* ct y_5.41:t 2a.e.4s2 12n 5oo 1q1
Dr,FF,. . ,.j j2.3 l0? 'lto 29'' 70'9 15.9.49.1 25.5.71s 2l-a,.rEo
e5* cl 30.0, le 0 22.e_ 4r , :i] 5e I 17.a .l?.5 26.s

iBss! ;:;'-" ;;:"'' 
348.'eE 18.6. ree ir2..4.. r.r.E.6r.2 r4.r, r8.e

e5*cr ;;;.r,." ;;.;.o." ,'o' 
t4'6' rr.e 16.l

E iesri. F,i 5. ,".r' 
-- 

iir"'' ?^1'"' 
r! '54 294.1L1 re5,6a.r 6n,26.6

9J* cr ,o_". rr., 
"-.r,ro., :' 

5oc 20 I 25o 16.l
AbdoEiet pah s! 49.5 42.7 ,l:'"t 

2e t''to-g t-4.1,2s5 3.8,46.2 6.0.26.6
959$ cr *.r. a' ,rr. ,ro : ' 6a 2 56 J 42-9

r{,"'*-* i::; ii:: ,;i:': ;i1."' !ii-' iil"' "''
#''"t' 23.9. , o(D,17.9 25.2.52.4r#;lffitffi.,,*"
' .,r"'o*, o,n** --*,ol;';;:"--"?*Sr";' 

*ux svmoms /sr irir'brc bow'r ivnd'oe. c/ ss*oiorcs,inar

Ttbli 3 Tobos! ur !d sci.rio w h 8.ruoDr6rrn.t rymFomr IOR - Lq Im !eR. n _ 4J2l
Curnt $us urr C*. ,*r- U-,, r",r, F.'*r snus uir r*,,^r_ H,E..r
oR ,5r ., oR 

"rq ca oR Gs cr o; o,.;- oR ;$ .,- Faa "GERS t.22 0.t2,26 O.'OU-DvsFFir t2s 0,6 ?'a,^,. , 
j::: :: :::::: r'8e 065 55r 

'il;;;., ,.*.'"
i3l Slllll lfl' ;f':r: :'1\' :"6''2s'" o*'i" ;;; ;;;';;; I,I lfi'lll

ts it..ric prin r48 077,285 ,.a, o.rn ''o 
L25''2&El2 2@ o9t 7-4t l-62 tt2.235 oi9 026, r.r5

Abdminal pain l.oi 064, t.7l ,.* o,,t'tt 
5.5'2'ta'1469 3'15 o'9l 1096 l 17 o'75.1.83 I-2E o.52,l.rl

No or niDr cr syDorhs osr 6ao,1( """ ".:.::l :o_l llr r* 2.s4. 0.87,111 r..& r.03,2.r2 olx o4e.r87No or niDr cl syDprhs oEt 049,t35 0.97 o6t r'a r-or'zl2 0!x o49,t87
#22'l8o o-re oo'.09, oa3" o.aJ, o.9r 0.79 o.o,r57x-6!Dj.d. poFrt.it6.bc!.d, .ndosogrc {udy Kut,.. 

-

orr odds mio_ 9J% C/ 95 Fr. .-,..id 
H!pr.nd,. Srcd.n t0,. Xot,.n,a, orayr. Oo*;lpS8_;;;;6;_oR odds mio,95% c/ 95 FEcor cmfidcnc. rntml. (,}] 

d n@v' tE Dkr 1993 lo .'uE 2mI
' siBninc&r assiarim 

t'i 8"re$phas"l rcnur slmptons /&r iribbl. hoqcr 3rndroft, (;/ gsrroinr.snnal
b Signifcal Er{ivc .s*idim

indi\idtrals). H.ticobactet p)/o,, inrecr ion did nor have any
impel on hisotogicat changcs 2 cm abovc rhc .$phato_

Snus use was associarql wjrh hyp$ptasia ot rhc balal
ccn laycr (aude togistic rc8resjon modet, OR: t.98.
95%_C'l: l.lq 331 and rogisric rcsessron nodctadtusrinr
for.GERS. ttehcobact.t pytaz rnlccrx,n. cdreton/ed a8e
md sx. OR - t.74.95% Ct 102. tm) anJw,,h rton
gation of papillac Grude rnod€I. OR = 2 02.95%ct I 21,31t ard loai$r regressron modet i(lu.r,af ror ULRS,ll (obact.' prlui infectron. (areSon/c.i a" _O *r,
9R = lJs, cs* cr, r.o5 t.os, of rhc a,u,i*, cpnn
lium at rh. esophaSoBasrnc ,umr ron. hdh ue tDslolograt
mdke^ of c€ll rumove. due lo.hrontr Jh.mtrat rmrarion
such as ecuB in GERD GERS *.as !1\,, ! !!sc,.tl.d borh

O sp.i"E*

wilh..hyperplasia of basat cel taycr arld .tongaron ofpapilla. ar rhis to(arrcn tOR a t42.95* Ct r.07. r.Exand ()R r 1.66,95% Ct: t-26,2.2t, mspediv.,y,. f/"/r
:@,:t e!:n rnrecrion was nesarrvcly associared w hborh rheriisrotogrcat chanScs (OR = 07t,95* Ct:0 53,ue5 and oR .0.69.95% CI 0.5t.0.c2) Tncse ,csulrswere nor confouDdql by s.x or age.

Cxnenr \moLnt crtarencs wa\ associaEd wllh over]lt
ly? l:-g: l"rnl" Rsress,on modcr. oR = 2 r8. es%,]^1 

11. 1.,1.:"0 
rosi\ric rceresslon moder adru\rin8 for(neronred {t5 }eu band.t dF., ttehcobo;k, pJtuttinle.rion. u* otasp,rin. obesiry and sx, OR = 2.32, 95?

7vi
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Trble 4 P,cvalcm.s of g6rlinErin.t 6ndrn$ split by to6.c.o !s c.r.gsy

Endoeopic fi.dins No. xer
ln = 432)

Cuftnr snDr use. Ctrrnr rmot.r Usins boih r-m.r snB Fomcr smok r FoIrcr B of
uar (r = 16) (, = 209) borh (r = 49)

4' 95Scl *' 95*CI *< 95% Cr

(n= 165) (n = 22)

%' 95% Ct C. 9t* Ct %. 9JtsCl 9E. 95%Cl

rl.7 r0.5, 16.9 21.t' t3.6' 3O.2 12.' ?.6 t?.E

r6 04,28 r.d 00,18 3.6 0.8.64

ta2 2.t. r1., 25.O 1.4.46.2
..6 0.0, r3.2 00
46 00,8.2 00 ,

9.1 0.0,2l.t 0.0 ,

16.l I r l.2t.l tal 7_6.29.2

2.4 01.a5 0.o
r.4 0.0.1.0 2_0 0.0.5.9
1.8 t.2,6.4 - 2.0 o.o,5,9

Duod...l !lc.r 1.9 06,32 00 4.2 I i.',t )
1.5 1.8,5.2 1.06 o.o, t.8 ?_9 3.E. t2.O

Rrn lDnisd, po,lrhno bds.d, . lc6.opr nudy. Ktlir ed H!p.fud., SErrm (ilE K.lirdda srudy), Dcc.mb.r t9rE lo .,uc 2@t
PrD Fpo. ul6 di*&. ,J% Cr 95 Fcor Mfid.E irhd
' Sign 6(5r d'fE@ P < 0 05
b 

^ 
rs of .h.wiir b6.Go 

itrrd 
ua.s od, <5 &/wet

T.bl.5 Tob&s uc Dd .lsi.n@i with trbinldrin l indings (OR' = I fd nm-uers., = 432)

Endcopi. 6nding Cumr strus us, CM.nr snolq Using both Fm.r smld F@d snu. u*r Fmcr usr of horh
{tr = 209) (, = 16) (a = 49)(, = 165) (a = 12)

oR 95% Cr OR 959$ c] OR 95* C! oR 956 Cr OR 95$ Ct OR q1* ct
Esophagi!! l.l l
Casti. ulcc. 0.91

O*mll PUD 0.34

0.40.4.41 0.74 0.32. L69

0.93 0.t I, 8.t I

- 0.64 0.0a. 5 23

0.62,208 t.07 0.6r, l.Ea 1.06 0.11.1.60 t.09 0.66. t?8 t.ll
o.rr,8.08t 2.6 0.84,8.06 2.E8 0.t2.26.23 t.49 0.46.4,87 -

2.20 071_6.4 2.t2 0.21. t9.46 0.64 0.t?.2.51
0.04.2.69 232' l.od 5.1' 2_57 0.49, t3.55 Lm 0.4t, 2.44

R4&ni&.I. porol.do brs.4.ndc.opic studr, X.tir ud H.p!..ad.. Sw.dar (rtr K.tiuri. (udy), Dcmb.. t99E b rlE 2ml
PUD r.pti llcd .,ls*.95% Cr 95 Fiad on6d.E inrdv.t, Oi odds dio
' S'BDhcrr .sc'rtron
h A us of ch.!in8 bbmo !,ld ri.g oily <5 8/vet

CI: 1.04.5 19) whereas snus use sls tror. Snus users had
loeer odds of PUD than smokcB (OR = 0.12,95% CI:
0.02, 099 in logisric regression model adjusdng for age

ed s.x and OR = 0.13,95% Cl: 0.02. I.09 ualyz.d wnh
all possible confounders), bur rhe odds of snus us.rs was
nol signilicantly low€r lhan non useN had. Cuftnl smok-
ing and formcr smoking cigarercs were associaled with
chemical reacrivc gasrids in rhe antrum (crud. model
OR : 1.14. 95% CI: 0.89, 2.m and OR = 1.36, 95% CI:
O.94. 198. rcspccrivley, and lorisric regression modcl
ldJu\rnB ror rr. pyri,,, intecron. hrBh alcohol consurnprion.

usc of aspirin. carcgorized age and sex, OR = 1.62, 95%
CI 1.o2. 2-fi and OR:1.56, 95% CI: 1.02, 2.55,
respe.rively). Sex was nor assciared wrh ch.mical rcac-
tile gastritis in lhc erum bur age gmups oldcr than

34 years were asso.iared (15--49 years OR : | 78, 95*
CI: I.m,1.16. 5(X4 yea$ OR = 2.10.95% CI L19.3.6E
ud )65 years OR = 2.52,95% Cl 1.35,4.69)- Use ofany
robacco producl was not ass(xrar.d wrrh high grlnulcyre
or lynrphocytc counls in.nrunr or corpus ind nenhcr wnh
arophy or inresrinrl neraplasa .r rh$c lcctions.

Heli.oba.t., pylori and sgtolo|.y

t tclicobacter pyloti infectio. prcvalcncc and seroposhivny
are pr€scDtcd in Tabl. 6. Therc wcrc no significanr asso
ciarions b.rween currenr H.licobocter pytod infection ot
seroposirivny and ditferent iobacco producr user Arcups.
The prcponion of ca8 A posiri!€ Helicobacter pllori
genorypes did not differ significanrly berweeo non-uscr"
and differ. obacco produd user group..

G6trin- 17 and P€psinoSeo I

Snus uE or smoking cigarencs *€rc not associaled wilh
abnormal gastrin.lT lelel bur bolh wcre associaled wirh
high P.psinogcn-l lcvcl (cnrde logisric rcSrersion modet
for snus OR = 2.t3. 95% Ct: t.35, 3.36 and losisri.
regrcssion mulcl adju$in8 for CERS. a8e and scr,
OR = 2.01. 95o, Cl 1.23, 3.28 and crude model for
smokin8 cigarefies, OR = 2.60. 95% Ct: 1.79, 3_.1.j

adjusred logistic retres\ion model OR = t0r. 95q CI

lvt
e sp,ins.,
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2-04. a 4a, rcspc.liv.t, wirhour chan8int lhc p.p.ircg.n-
l/Pctxinogen-2 mlio siSrificandy.

w\cn alt H?h.obo.t.t pyton ll/li(,.in. a virh hisb
toS,cat mucost ahphy in rlE sromach and alt pmron
pump inhibiror us€6 w.rc cxctudcd, borh snus usc aDd
smoljn8 oSardrcs e.rc.!.sociatcd with hiSh p.psinogcn I
Grudc loEArrc rcgrcssion modet fo, snus OR . 2 ?t. 9j%CI:-1.47.502 and togisiic r€grqssion modct idjusri,rg for
GERS, ag. and-s.r OR . 2.4?, 95% CI: t.27. 4.?s and(crudc bg,st. ngr.ss,on modct for smotjng cigarctGs,
OR - 1.88. 95% CL 2.29, 6.56 ard adtust.d toSrsrrcretr.siion mud.t. OR _- 5.01, 9j% CI: 2.89, 

-S.8O,

r6pccriv.ty) but not *1rh abnomat Gasrnn. tT tevets

T:l:,*^ "^ :i confounder (oR = t e, e5% cr t26.
., \,6) a\ was a8c sroups older rhan 14 yrars (J5-{9 yesOR 

_2 
75. 'r5% Ct t0l,4.88.50_64 years OR = 2m,

:T .l ] rr. 6.25 ad :6s yc s oR - 4 67. e5% clr.w. toqo) Thc m€3n vatuc ot pcp6ilogen- t fo, snus
uL^a^ was ct.E Fgn (SD 36.4) ard for crgarenc smokeR
r02.E lg/l (SD 37.9). Th. d,ffcrcnce r nol signi6canr.

This is rhc first poputation-bascd, .ndos.opic study on rhe
e,lccls ot snus u(t and smoking ciganues in rhe uppcrgas[oint.stnat tracr. Thc snus usc was associarcd yilh
hisrological 

'Ia 
k.rs of chro|ic chcmjcat irriuion atikc in

sasueephagcal rcfux dise$e (GERD) ar $e csophaao-
Basrnc junction. Smoking ci8arencs, bul nor usc of snus,
eas ass(riatcd wrrh ov€ral ptII,

ln rhis srudy, t9% of men and 5% of vomcn w€re
crrrenr snus us.s, which are consisr€nt wirh lhc Swcdish
averagc. of 2t% of m.'l and 4% of womer tD addirion t}|e
amounls consumed arc atso comparable ro use in Sweden(l cJns,/wcet) I2l. 't hc srudy poputarion has been shown ro
Dc mprc\.nrJr,w of rh. Swedish Scnerat poputalon ll4lwc het'cE rhal rhe rcsuks ar.. trlcty to bc genemtrzabtr to
mo6r Wesrem poputations inctuding lhos werc snus is

SmokinS was a signifca risk for ptrD while sDus users
hJd lbs PUD rhan eiFct€d allhou8h lhc tarrer obs.rvatron
drd-nor i(rh starrflicit significance. Thc reasons tor ft,,d,tfoencc .re un(cn n. Srus conlains hrgh amounl\ ol
n,t,are l2?1. whrch ,s associared wnh an rncreased nibite
formarion in thc orat cavity aDd funher lo formation of
oruic oxide in lhc slomach I28_j01. In conrms! cagar€xe
eDImts yems ro be r€tarcd ro reduc.d levets ot nn.ite in
'1],." l3rl s.ri--r nihre has mdrcd Basr,Gprorccuve
et,ecr\ rhrcuph nihc oxrde fomation ll2l Thes cffects
,nLludc el.vdred Sashc mucosat btood now and rncreas€d
mudt rhic\mss. A.iditied ,rlrirc has bacr€.icidat cffccrsilil. ,x\!hl) t$tntin| H.li.oba.ter prh,ri. Snus did nor
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impact o\ Helicoba.tct prtoli starus significanily in rhis
populatio. even rhou8h the.e was a non-siSnificam tr.nd
rowards less ,?1,'.oracr.r p/o,i infccaon atong w,rh risi,g
aB€ in snus users. we obw.d &ar borh sus usc .rr
cigar.tle smotinS causcd srgnificamly hith.r tev.ts of
P.psinogen-l wirhout affecring Gasrin-l? Levct. Thus, lh.
diff€rcDce in PttD p.cvatcnces s€ens not ro be duc ro thc
Gasrin-17 acid aris.

lnhvcnously infuscd nicoriDc has b€en shown to
der.asc pdcrearic bica$oMre sccrcriof, in animats 1341.
Similarly, rEduccd bicarbonae hasbccn causa y.etarcd toa
high.r risk of PUD in cirtreue smokeE 16l. There arc no
studies exarnjning rhrs cff€d in snus us.rsi whoe s€rum
oicorin. levels de simita.ro orhighrrlhan rhos€ ofsmokcrs.
Thc role of swallow€d atkatim robacco-conraminared saliva
a8ainsr drc devclopmed of pt D is unctca,in snus uscrs.

Snus use was associared wirh hislotoSicat f"dings in rh€
csophagus consisicnr wnh GERD. In a human srudy rhc
frequercy of ransicnr towcr .sophageat sphinccr retara-
lion was incEai€d by $c niric oxidc Bcnemdng soturion.
Thc oiric oxid€ gencrarin8 soturion also irc.cjsed .soph.
ageal acid exposure 135J. Whelh€r swallowed atkalinc
bbacco,conrarninarcd s€lava, comprisinS robacco specjfic
nitrosamine compounds 1271, has any rotc in rhe devetop,
Dcnr of esophagiris js uncl€ .

Juice from snus conlains high amouols of niu?r. which
can be reduced ro nirirc in rh. orat caviry {28,301. Whcn
sahva. IncludinS dretary n,Irar, convenrd lo nrlrire, meert
acidic gastncjuice. thc nirrjre is convened lo njrrous acid.
n,rmsarive species md nirnc oxide [29. 30,36]. rn h€ahhy
voluntecrs lhis porenrialty mutag.nic chcminry appeaB rc
be focused ar rhe sasric cardia [j6l. A srudy frcm fie UK
showed $al both acid and nitric oiidc atone can induc.
double-srmnd DNA breaks in nondysptastic Barrert.s
c$tha8u\ and rhu\ may conlribute lo thc generit re .

rangemenB in lbe proSr€ssron from Banetr.s esophagus ro
esophas€al adcDocarcinoma 1371.

A recenl Swedish srudy coutd obs.rve an jncreas€d nsk
for esophageal squamous ccl canc.r and a sliShrty etevared
risl for nonrardiac sromach canceramong snus users who
had nevcr smoked 1381. wc coutd, hopcvcr, nor venfy any
premalignanr mucosat changes iD lhe stomach. A rerro,
specrive cohofl sudy show.d ftar snus usc was assc,ared
wrfi increased risk of panc.earic canccr as was arso ciga-
reue smoking 1391. A Swedish review on rhe possibte
h.mful crlecrs ol \nu\ u\e tound that rhe c .rnog.nic
effecl is probabl) due ro rhc corlenr of robacco spccitic

The slrcng$ of our slud) n lhe poputarion-based srudy
design.'llE respon$ rate ro all pansoffic srudy was high,
sug8csring rhar rhe re$hs are hk€1y ro be rcliabte and
rcpr.senlarivc. Thc ASQ quesrionnaire ( !atid. relirble
and repi(itucibl. II5l l:i(h tanicipanr $a\ spcci,icrll!

dked abour use of robacco producK in a face ro race
intcryicw. and therefor. un&reponing use is tess likety.
TIE perlress is rhar w. cannol provid. aDy physiotoSicat
dala, asidc from cannn- t? and p.psinogcn-t tcvet.. and
duc ro rhc cross-serionat sNdy dcsign il is not possibte lo
draw defnnc c@ctusions about any causat connections
beNcen crposurc and diffcEnr gasrroinl€srinat disorden.
The srnall numbc' of individuah jn somc sub groups rs a
IimiBiion- Somc of rh. anatyscs anaining tcvets of sralis
tical significan.t (p < 0_05) courd b€ chancc Sive-D lhe

. Thc possibiliry ofhighcroddsof hisrotogicat chanses, as
sho*n by us, and rhe possible risk of canc.r shown in@lier studics I38, j9l nusr b. raken io accounr lvhen

:91:li,s I.. usins snus in lmorrns quirrins prosEm\
14ll Th6e is no rcalon ro bet,.ve. w,rh swedc; a\ a !,v,d
example, rhar addictiv. snus on an open mafker woutd be
used only by.r-smokcrs. It is also imponanr lo note lnar
concomitant smoking cigarcncs and snus us. seems ro be
molE hainful rhan sDus us. onty 2l.

. In conctusion $. sns us. was associal.d wirh hisroto8
ical rnarkels of incrqled pmtiferarion of rhc squamous
epilh€lium consislenr wifi GERD ar rh€ csopha8o-Basln.
Junctron but snus does nol incr.ns $e n* for s.tf{eponcd
upper gasuoi,rcsrhal symptom gmups or risk for pUT)

l*.:,.-p*ll rhb rudy *s supeon.d ,n p.n by I h. sw.drh
:T*i.:-:,t.*.:**nh sc,.r) or M.dr.,n.. Masram

rrE Nnrturm CGnry Cenc,t, Swed.n, mdAtFaia.Ma R&D, Motndrl, Sw.d.n rh. author rh,nr En,h plc
(H€lmL_ Iirl@d),tr analyan8 Gahn l7 .hd p.p^rnos.n t.!.hu ndcM rtnnr S,pp.en fq vJu.bt. h.rp ,n ;htuaLns rhtrI4rs ,rd nor6s M.nhEd Srotr. to .vatu.trnF rh. bin 6,.\
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Oesophageal subepithelial fibrosis: an extension of
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m, Mitu. Dwtuh. a ot

dyltdi6,r .6rh6is, p.piUooai6is rd
dyspl$i. *a olghr. ID rn. 3ub.pi6.fr2l
ii$u., eidcDc. of.oueg.!i?!don % $ush!,
whici wE subiccrivdy sr.d.d .s mild or t.vft
by tbc hEtop.dologLl O.sopbrs.rl biopri.=
whid l@ pcrfci.l od dil .oi @nt.ir
rub.pirhclirl irstu. 9E. nor 6alur.d.

TIE lwo grouF rc 6np.r.d by rh.
S$dcnf. ,-r6t, I'-rc.. pitb o. eirhour Y.r6,
@ftcrioo .od rhc Fis(n6's acr r.sr-

TI!. m.6.8. of ib. conEols ers lr.2 t I t-8
Faj,ltt5 l4 o.16. N@. or&e subj.ds
shmd .ny c..ph.e.d rbnorEdiry o. m,
d@opy. O.:.pb.8.d bioD6i6 er. r@ supa-
60:rl for prop6 iD..rpr.tlrion i. 3n .ubj.crs
.rd re di@dcd. Of rh. orhd 49 rubi.crs,
lt$ph.Bdl ti.,pry noo o. iubj.! .bo*d
eidoc. of .e!66i5 in ilE .rnn.tzl ri*u.-
Th..! wa, hNcr, no did.rcc of col.scni
Etioo of ib. luiD. prc!ft. No hi5rolosjc
.boorEdiiy eri ..@ i, tE Gopbrsat biop-
ti6 &m rh. odE {E .ubidJ (6s1E l).

Tb. Itt .8. of (hit !rcup m3 29.4 t IO 6
,EEj 47t5 Dr Ed6. Thc .3G.!d s mrio
c! Dot.igniri@dy difftur 6oh rbc edEol
8mup. Oft Deti'ot ws GyDptom.ric ud w.s
foEd to he OSMF 6it6bly Etro h.
.ould mr op@ hii Dourb li{ry duns
cido..opi,c drhiurio to d.r.d rb. eu. of
D.lr6.. All peri@r. dc.pt on. ch.Ed.ifi.r
tun nddla, ctt ., trr.l nur, robaeo or r
coEbiDiid of $6c or .ll of rb*, wnh or
pirlolt ba.l lcaf. All 54 of lh6. p.ridu coD-
tM.d b.r.l nur io on. fom or eorh.r- Only
trc prdor! mor.d cisen6. Tlr. of.Ddi.s
3tb6tac. trd b.o cbcEd for . D.d I SD of
6-2l:6.4 !t$ (rulgc 0.5-25). On. 25-rtr-
old tlu with r htutory of iEbil,ry to op.n hn
mouth tuly for rh. I$r ,s! dcnj.d thc e of
uy otrodi.E .s.or. This 9a comboEr.d by
tur pedr! ud siblins.. Th. D.& 1 SD dD
rioD of srllproEs i! th. pati.Drs war I 8 1 12 8
oonrtrs (r.q.0.5 166).

AI p.ticoB hld dificul.y in op.rins U.ir
Doudl1 Ir Ia .linicilty e.r. m 2l (42%)
p.dors io whob r rp.ci.Iy d6Bncd mouth-
8ud b.d ro b. u*d f6 uppq 8$EoiDr6rin.l
.ad6copy. Thirty-nin. (?l%) .ompl.in.d of
b@iDg *rst.loB i. rh. Eouth whil. ..in8
t!8ltly *.$Ecd food rld 2!(r8%) p.dot
hld ulc.6 i. !h.ir douih- Ospha8..l rymp-
rotu pc !ot.d in 54D O 3%) psrj.nls. Dys-
pb!8i2 u3 Epof,.d by rou (?.2) pad.nr. .nd
odrrophrgi. b, r*! Drd.nB Oo. parior h:d
boih drrph.8i. ed odFoptr.Si.. t-$ of i.sr.
$nstion 9a ooric.d by trc p.rid$ 6d
ac.iiotr.l bl..diDa Eoh th. .hct by on.

Non. ol(h. pancDrs show.d ..y abnomal-
,ry duin8 upp.r g,3nonrsM,l .ndoscony
Osphrsc.l biopsr6 e.E r@ iup.r6Mt fot
propd i.r..pr.iatio, i. 6ve (9%) paD.ns of

F1|Ic I O.i.rb!r.l b@, ioo r.oht r rnd
NoE .L 'ml lrhD F.r.r (H&E w ^ Bo)

Ft{r r ckrrhltd b'qy rmo r qEr ,!ho..l rubou@l6h,.u rhlJlq 
'nld oitI.llDn-

or rb. rhin: ,ro9.r (H&E o r 30)

th. 50 r.maining pati.6rs, hnroloEic.t .bnor
tulin.s wcr. noi.<r in 3l (66%) Thc ditrcroe from rh( (ontut sNup was 3r.bsEcalv
hi8hly $g,ufcrn! O < 0 OOOI ). Adophy of rh;
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squmous cprrh.t$ wg/ .!id.nr 6 26 a52%r.
hyp.rlaloes ir 26 (52%),petcm,6r h l,
(30ro). dFLnr6E in 7(t4%t u.t 2.hrhe,.
in 3.rn (t4vo) patiors. PrpLIoMront e<t
mild drlphs, wft *id.Dr in oo. (2%) D.ti..,
...1r. Sub.pirb.lirl coU.s.nizD., *"s ;- -32 (6a%) p.rimEj ir M3 mitd iD 15 a!O%l(68w 2) bd ftn ir tz (l{%) parj.nr! (6!
u. l)

Hnlolosiel .bDomalirj* in rh. ()sDha-
g.al bopr,6 w.r. s.d iD rt of 28 (4'6%)
p2n.nG *irh . hi$ory of .o,sDi,! oo. o.Eor or rt. ofcndina .s€Drs tisr.d atry. fq <
5 ycs coopd.d to 20 ot22 (9!?o) coDsb-
Ds th.o for : 5 yc4. Th. dir.mcc b.iE n
th. rwo groupr e3 raDsEc.Lly biglry i,ar!f-.M' G < 0.001). H'srotoAlqt .bnom.l,b6wd. sc.D in 14 of 20 (7i'ht D.rioB wirh
dinically sdcr. OSMF comD.r.d ro I c df ro
(6foa) prti.DB ed, ctoc.t,y mitdcr d6cas.
Th( &f.rcDcc trvM rb6c vo souD3 M3nor rbiisdc.Uy ,sni6en!. Of lic kknp.ri.nB qrh oeph.C..l symprcnr, 3s h.dhj olo8ic.lly td.E couoa.MDon (fiRr. lt.ud 6yc had b..n conjlDns ,nc o6.odx;
.e.ntG) for > 5 y.s. Th. orh.r lk h.d con:
suh.d rhc ofl.ndDs .geDrs for 2 od I v<ah.rfip.ctircly Thc paDor qrh idroD.rh,c
OSMI-d'dnot h.vc ey hirrotoslc rb,omilirv
D h,s 6oph.set biopsy.

Oral submuc@l fibmiis is
condirion D Indlu rubFcrs consutus b.r.t
nur, rob.((o. Pd, ,G,L/a od Cdrla. srh .r
wirhout b.rcl lc.f. Thc dis.ak is .lso .omhon
i, .xp.Ei.rd Eoh rh. rndio subcoD.jDcnr in
tb. dclopcd couEi6, 6rEciaIy in rhc UX
wb.rc n hss b..n r.port.d rion Lnaon ua
olhcrotr.s.!'o h hss b..n 6.im.r.d dEr i, rh.
city oflrr.rd on. Dav find a! manv 2r roon
ca36 of oSMl-. ln . rtudy 6oh Du;.!. eth. Ia.8. 14oolo) lnd'an poputrr,nn,, Dreqt(nc.
ol I 4"6 has b..n rcpodcd ,, Th. ihpolh..
o, tn. du.rsc Ii6 in rh. f.d t]).r n E r Drd.nr-
rblc pr.crnc.mui (@cLDoD of rhc onl cseN
wtlcb l.ads ro 3lttsl,nod horbdrry sp.o.I;
n th. tuu8cr poDuDuoo

Wlul. OSMF s prcdominaortv s .hear. or
rt. o.!l caery, fibrdsis G stso kn;\m ro errcnd
inio lhc pharlu via .h. pius aod dos, ro rhc

Fau I Sl(E. co!bB@d6 .f tL. thiu
ffixr-i,',&'*.'itbf.l$b6ucul6b(uu
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pyrifom fo$.. li.ppes togicat thar Or
BopbagE 3hould .l$ b. iovotv.d b.cau$
l.d rom. ot lh. marcri.t qhicb is ch.wcd o.
Lpr B rh. sourlr slt So d()s (h. o66h
,sus, l..dm3 ro mr2boh or l}E *sopha;e.r
Du(e,$.hich is si6nd ro rb.r or$.6Dt;-.
i.y. H@ai, diholSh i,mltb.hr of rh.
otuph.Bus hai b..n r.po .d,, rh.r. .E n6ontrm.tory rcpons ro lubsturirk rhs. A
MEDLINE 5..kh rft.t.d onjy onc m.l€ ^"rh. iubicd.'' L rhi5 3n dy by M:h.r.r a.r. ontv
tb. od@oprc .ppemc. of !b. o.sophae.,i
nuc@ ksatut.db.c.u* fi. e..phasc.t
Drop$6 obbs.d e@ roo rupcrficirt b n.tur.
ro D. o, Dy vrluc. Thc.urh6 norcd rh.r rh.bucN Es rbrisb p.t. in M of rh. 30p2ftnB 3Ndi.d, sDff bd nbrooc u 19.r..ur.ry m ,ou, snd tum or gnrry rn rnorh.i

b tn. prBor srudy, k kr. s.bt. ro findoy .ndosopic .bnom.t[y h our OSMF
p.b.DR. Hw.vc., bnoloF.,lln ocsoDha,.rt
hvolvd.nr .ould b. dchonsmud in ,r"",,,
rwo-rhnds of p8ri.nll *lrh OSMF. b d!.
m.,ohty ot eq rhcdisc.s. in rh. ft3oDhao!
w.3 crmc.Iy oor apDenr sd eroph.s;at
!)mploms w.r. *o i! ontv 3.vcn ot rh. r^
(r4%) paicnt!. Otirrcr4r w.s rh.6ndhs rh;iu our or rh.i. 3s! p"D.nrs h.d s.Era cotra8msrjon ot lh. trru. propia of rh.

Ocsophas.'t rub<pirh.li.t fibrcss was hor.comoD in p.d.nr3 who h.d coDsum.d bd.t.ur, rob..co, Pd ndal, ot Gdo. $rh ^ts(hout b.l.l lcaf, tor. tonE.r rnodti@.vcr, 469, of plri.DB had dcEtop.d rhco.crs. rr'6conlMiD8 rh. offmdiDr r.cnrr.\
rdr r.s thd 5 y!6. tr 6.,.forc.pp.; ln.r
err}|ouab rh. ch&c6 ot d4topur ocso"r,"_
ssr subcpifi.tir! 6bro$.r. hish,ronc oi ln.on.ntung .gcnr. u. cbry.d on r tonc{.m
D.ss,.vcn. pcnod ofueg..i shofl .s. var
m.y b. sut6ci.nr ro czus. rhi3 cond,Lion ,i-r,^
s.3 .lso .vid.nr m a so.lt srcuD of id.;p.r.nrs sho h.d iymptom3 ofd'sphrlra dd
odyDoptr,Fr rton8 Mrb ciophq.rl ;ub.bF
ut.lDl hbrci.

On. of lhc p.uau qfi OSM.F d.tu.donstlfus dy of rh. kn(m ofr.nd&R .qhE.wruo qs conhB.d by his pents od sibli.^rr'd eaj btpwd, oo oopragcal nloti-mor h d$ p.ijar. Such idop.rhjc es .ausMl u. lh(m ro Gtu t&tv, bur rh.mrnnry ot ar6 o(fu D tEoptc who consm.lh+boE-m6doo.d offcndus rg68.
rhc Dplrcrijons of oBopM*cal nv6rrmcnr m padcnrs qrh OSMF m.v h,ver&-r.".nre mpliorjoos. t! E possibl. rh.r- in.r rcasr 3omc or ih.s. prrj.n6, rhe t.sioD wirtd.v.top Bro lirdl .a@oma of lh. uDD.iBopD.8us.as n is F.I ban rh.r osMF 6 'pEhal'glaor dit.as. '.

. NrhouBh o6op&8..1 lub<pifich.l 6brosnhar nor b.en r.!brr.d cdl,.r n Daucmr wirhu5Mr, uihsrumrEt .bnomallli6 sucb &
trrgm.nr.d b.s.m.nr m.--bBn., q1ln reductioD of hcmd6morohes_

ano s'oened hkrc.llutar spaces, h.vc bee;norcu n rhe 66orh.A.zt rucoss of .hronic
roba((o chcq.rs - WirI !h. cnans.s 3..n oD
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Abstract

The effecl ofoccupalional cxposure to local po*dercd tobacco (snuff) on pulmonary funclionwas studied. Snuffindustry workers in Onirsha and Enugu marker" *".. 
"irii.a *a 

"o_p...awith age, weighr, and heighl-matched conrrol not .xpose:d ro any knor_ ilipouruot. n"pulmonary indices str.rdied include for
second [FEvl] and ralio ofFEVl/F! 

ital caPacity [Fvc]' forced expiralory volume i' one

ExpimtoryFrowRarer.*^r,,,,,rl,,?,Tiffi IH,Ijff Tlll",i:::.H"i.,r-r*"
and non-respiratory symptoms frequently a"ro"iut"d *ith th"r" *ort"o ,*r" ufro _dy."a ar]adust sarnpling in both tesl and conlrcl environmeDts was also done. ff," -"an *r,lrroporn"tri"parameters, [age, height and body weight] bctween the two grcup" *"." not 

"ruti.t"uitydifferent. The results obtained showed-srari"ti"uffy .ignin"ur't l.iuirm"nt"of trng f.rn"tion ofworkers ch-ronically exposed ro snufl F.VC,IEV Lna pnfn rn ,i" 
"^po"e-a itestl subjects we.csignificantly decreased in comparison wirh rhc conrrol subjccrs [p.O.O!t. n-"*"r"., ,n" In"allvalue of FEVt/IVC [oZ] ofrhc resl subjecrs *a, 8e.S% *iich wus Jrf,inii-" ,o._"f .u.,g" unawas not significantly different from co

pattem ol'lung f,mctio, 0"r"",. o,, ."rLl-".'' 

-Ihis significd rhar the test subiects had restrictive

fu gu p**ri,". i,,",, .;;i;;;'.i,,il:l?J;T'r,"Ti. il"j,I, ##il jf ::T:ff*:producing workers propo(ionately decrcased with thcir iength of ."*po"*" i"',f," irara,ry. ff,"respimble dusr level in the viciniry [indoor] of rhe snuff_wo-rke" 
f i.i,".(Iri mg/m3l wassignificarrly Jp<0.0011 higher rhan in rhe conrroi environmenrl, \i*) O,.i.i *g^:l.Alrhough irwas nol possible to dctermine ali the fa

impairm;nt. rhe dusr s".pri,s.;J;;'"';'".o.lr":,Til,f"::H:',:':J"J,'#t"l:,'"fi**.*l
lobaccol dusr impairs lung funclion and the cfl.ccr is progressivc wi; #" 

-'

Effect of occupational exposure to local powdered tobacco (snuff) onpulmonary function in soulh eastern Nigerians.

Maduka SO, Osim EE, Nneli RO, Anyabolu AE.

Niger J Physiot Sci.2009 Dec;24(2):195-202.
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Association ofsnuff use with chronic bronchitis among South AfricaD womcn:implicatiors for tobacco harm redu-ction.

Ayo_yusufoA, Reddy pS, van deD Bome BW

Tob Confol. 2008 Apr;17(2):99_.104. Epub 2008 Feb t9.

Abstract

OBJECTTVE: Msd uscbf snuffis rhe.predominant form oftobacco use among black SouthAfrican womer. This study examines re as.*i"tio, u"i*""r .rr-ri-rii-i it roni. brorct ir;,(CB) among black Souti African women.

DESIGN: The study investigated a nationally representarive sample of4464 black South Africanwomen > or 2j ycars old who Danicipated in rie l9s8 South A.fnc; Dc;o'graphrc and Healrhsurvey. Dara on panicipanls' lobacco u;e par"-", ..di";ih;,;; #a ii.r?r"r_, iu.,o^wcre obuined rtroush a, inrerviewer_admini.,"*a qroil;J;lrluilrii*rory no* .u,".(PEFR) were also measurcd. Data anatysis included ctrilZ; srarlsii"", itua".ni ir."t" -a ,uttipf"logislic regression analysis.

OUTCOME MEASTJRE: CB, defined as reporting a productive cough for > or: 3 monthVyearfor at least 2 successive yea$.

RESULTS: The prcvalence of currenl snuff use was l6- l% (n = 719). Compared lo non_users ofsnu{I,^snulfusers werc nol only more likely ro.pr"r.nr *iU, u t isof'oi-uUJrlu,o.i" 6ny 1Z:-:Zvs l5_9%; p = 0.06), but thcy were also morc tiiety ro prescnr *irh tn 1iZ" * Z.AZ; p.O.Of ;and a lower PEFR (275 lilrevmin vs 291 lilreVmin; pig.61.). g;;;f.u"', a"",#inarro of Cn
l1lr!id-'TTrT , 8 timeVday (odds rario tonl z so, e5l" Cij. ju .'i.'oii, 

" 
,,,"..y .rre(OR'1.23,95yo Ct 4.02 ro I 3.OJ), curre smoking (OR 2.84, 95yo CI i.eO-il'S.ol; ura 

""po"ur"ro smoky cooking fuets (OR t.98, 95% CI l.lzrii.Se1.

CONCLUSIONS: ltcse data suggcsl that snufluse, in thc form predominantly uscd in SouthAfrica, increases rhe rist of CB. This challenges the idea thar .nuhmay #-u #rcfr tess t armfutaltemalive lo smoking in Soulh Africa.

qet
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Economic cost of USC in lndia, 2004

ehol.d roba.co produ( rn IndB, delM.,s nroun<,
carbon monoxi& and orh.r toxic components ot
tob...o smok in .qual q Srarcr amouBts rhan
convennonal ciBactt?s,' natioS bdi smokinS a
srront r nsk f&ror than .iSarctt. smokint fd
(ao.d oi th€ hypoptury .nd sup,aslous,
Many of rh. smolld rob&.o produrr rn Indu
rlch as Khai.i, Mawa, Pin, Zarda and Cttkn ai.
als found to b. rirk tactoB for cancer; Chrying
tobac.o rn Ind,a is aba nsk fdtor for oral ar.6
aoJ opha8cal 6E rs.' A ,.c.nr narionwi&
nudyoo smoh^8e.d hortaliry in lDdia 6iimar.d
rhat ciEadt. and bidi sokj.g ca!s.. abou! 5%of
all dcalhs in Mm.. .nd 20% o{ all d..ihs in m.n
a8.d 3059 ){:8, iotalinB I millioD d.arhs pcr
yea d IndD io 2010."

Iher. has b..o no comp..h.nsivc naiional l€v.t
study rhat 6timat d rtE donomic.osr of tobacco
ue rd India Hrye., a r.pon subnnred ro th.
8ov.'nmenr of lodd' ,.l.nd ro . study by Ralh
and Chaudhry" rhat Borur(d rhc cost of ,h,i€
mrtor rob&co r.la'.d d6ea*s rn lndu cancc,,
coonary ancry dise and chroni< obsrtuctiv.
pulmooary dircas.. Baed oo a $npt. from 2
IndDn l@at,onFl95 parienrs io Delhl and So0
par.mr rn Chand8arh-rh"y .olt.cted dai, on
r..!menr.xpend(ur6 (medKat and non m.d!
cal), nnruno@l .xFndirures and loss of waEes
dunnr t.earmenr lor 190 1992, or uniit death or
r.(orry Unot rhc .odsum.r prke index, .h.y
6rr@r.d rh. toral dirct and indrtc(r cosr du. ro
rh,ee tuto, tob.(o r€lar.d d'*as.s rn tndE,u
1999 to b. Rs.277.61 (t6.2) billion, S3 7% ofwh,ch
was due ,o p,(mature dearh. R.ddy dnd Lupra.
updared rh.r corts to 2m2-2003,.n,marrnE rh.
roral (6r Io, th. rh,.. mato, tobacco rel.rtd
d,*as6 ro be Rs 308.33 (t6 O billion

Bd.u* rob((o !e (au*s mo,. rh.n tu$ rh.
(hr.e d,*a*s lBr.d .bov., a mor. comprehenrv.
rsumate or rh..conomr burd.n oI robrLro u* ,,,
lndd $ neded. Mor.over, th. data nceds ro bc
,e(.nr anJ ,.p,c*nrruv. ro rhe natlon as a whot(
Ih6 paper 6omar6 rhe <onomk burded ot
robacro u* rn lnd,. by consrd.int fou, mato!
.a'eSones ol robacco r€l.r.d dB.as. -rub€rcutoib
,.sp,,aiory dreaser, cardi@as.uta' dMa*s and
neoplasms usnt n.tDnally r.ptcs.ntarive dara
Thrs provdd rhc firsr dc, 6tmai. of lhe
..onomr (on ot tobaco in Indla usio8 narionaly
rcp,Gentaove dara Th6 is atso the tirsr trme

ar. Gtimarcd s.par ety lor
smoked :nd sook.k* rob&co. Moreover, rhe
tohJ..o all'n,uiabl. co( o{ rubercutosrs. a drsea*.
oi nuto' imporrah(e for Ind,a,. ,s esnmared for rhe
r,$ um. ,n l^d,a 'l oba..o smokc B known roi-pd\.,\" ,AI of ruber.uloss . . Re(enr eD,d(
nrblo8t.al rtudrs ,n tndra h* atso stppoaej rt,r

. .. ,: . t!',3

tobacco

fl M John.' H.Y Sung,'? W Max'7

'Uiedsrr oi nt@is ar Oiao,
lnsrture lor llealln Bq@dr and
Por.v. Cho@ rLM USa,Un"ssiy, clr dn6 san

nMJohn UlMsllYol&Mar
Ch6od. lnir{ure lq fiann
Bes6d arn Po[rT l[,lc 275).
1747 Wesl B@sdeh froad.

6[6@, US!,,rtohr@redr

AESTBACT

obi.criE: Io ennEre rhe toba.co'artbutaue msis ol
dissses sepa.ately 16 smoted and sfirlteless robacco

Mcthods: Ih€ qeval€r{€-b6sed anr&nable.rlst
app.oah was us€d ro esirate lie econornE cosr 6l
lobacco using hcanhcare erye.diture daia lrom lh€
Nalonal Samde Swvey, a nalionally reores€ntawe
household sample survey conducred Ln lndE in 2004 F0ut

rnairr calegorEs oi tobacco-rdaed dls€-3s€ tuberc+o
sls. respralo.y d6eases, cardiovascula, dseases aM
n€odasms-were cmsil€red
ic.uhs: Dned ,Edrcal costs 0l trealng robacco rehred
dis€3ses in lMb anrodred io $907 million lor smoked
iobacco and $285 milton l0r snokeless robacco Tn€

hdirecl nrorbdily costs ol tobacco use, whdt includes

lhe colt ol careqwE and rdue ot lrork loss du€ to
llr,ess. a.r&nred ro t398 miflim lor smoted robacco and

Jlo{ minion lor smordess iobacco Ihe lolaleconoinrc
cosr d robacco use arnorxned ro $l Tbrr'on lubg(utosr
accounted lor I 8% ol toba{cGrehied cosls li3] I mllon)
in lndia 01ft€ roral cosr d io&cco 80% was anributed

Cc|clusiors: Ihe cosi ol totleco use wds flurry tfles
mor€ ihan lhe elend ffs oo toba{.o connol by ltE
govern,nenl ol lnd6 and abort 1616 r6le than the lotal
tax rcl/mue lrom tobacao The tobacco-aflributable cost
o{ Iuberculosis was thre€ i;mes higher lMn th€
euendilu,e on rLbercuesrs contol ,n holn The e.o1ml
costs eslifltared h€{e do not illclude rhe cosls ol
prernatue mofldry l,orn tobacco use. u/nch 6 kDstr lo
comprise rcught 50% ro 8046 ol rhe lotaleconomr cosl
ol iobacco rn many c0rntr€s.

X,owl.dE of rh. h.ahh .oNqu.nc6 of robe(o
us€ has I€d to much gr@r.. r.du.r,Dns in robacco
!e in dd.lop.d than in dddopinS .ount n6 ,h.
tobrcco epid.mr 6 .siimared ro krll 8 miuon
p.ople .nnually, with 80% ot d.alhs rn d*elopmg
<ountnes by 2030' SmokinS r.lered nedrcal cGrs
accounr for 6% to 15% of h€akh.a,e.osrs in hi8h
in.orn. <ounrri6 : Eq&fte frch d.velopnS.oun
trics 5uch as China and V,aneh pl&€ rhu
cstimai. around 4% "

Wnh rouBhly lO% of rhe wotldt smok.6. India
is thc *ond lar8est consumer of robacco ,o rh.
world, Kond only ro Cbna Tobacco.onsump.
tion n Inda ts .haia(r.rsd by. Iirgr p,opotrlo.
of noo{garerte and smok.l.sr !oba..o ue
M.nufactur.d cltat.rt.s .onsriture only 14% of
!h. tobacco consumpiion in lndD' Ihe heahh
cifects of non crgaette tobacco !s( ire unds.
r.*arched p,obably be.au* rhey a,c nor poplla,
r^ hosr of rhr d.veloFd world Thdc ,s r.aio. to
b.l,.wrhar rh" non-ctsar.tr. tob...oused h lnd,a
E als .serat.d wrh srgD,Lc.nr advr6c hralth
ou(.ones B,j:! trr ,nd,8enoui .a. !.)riar

A.cepled rr Dddter 2tro

-]116 pars is teely a!6iblC
onr@ ud., lre 8MJ Jor,*
unbr.d slE@, 5e hll!://
rob.docdnro Dir! cdv.td

:36
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:',[::j t,ffflftf f,"ti,],j:ot::l **-,n ,**,
*.".-,. b,,d.";i il.;,|,:",il,'j,,X.;'.l1lX l[
,"#ij-'lT-lf i-:*(*': I.r d, o, ro; tnd,d. (6!, hom

i,{.,.,}:"!!: :ir,i::,:::ji::l:#:j :;r H,Tf^g

::*rji#iifi &"r':,H::$.,L:*Tj:.ri:il:nino.,d ep,dcmroto8,(at fomuta, n d.t.hh.s,r.
1_.:::: :."::.,",.-r * ",iil,;;';;ilil;:,fr LT;;:
is*fiilff .;:,# ;#x#:rx,*#,Iri
D.L tortrcs
i hc pnrury dat. eu(. Ior .n,m.th8 rh. rob6(o arrriburabth.dhko6r.w.a,.th. "Moddry. lt..t; Gr..nd rrf, LodnDnor rn Ag.d".6&h r@nd of rh. Narronrt Srmpt. SuNry (NSs)6ndEr.d durDt January ,o Jun. 20Oa t, i
nsffi ";;ilt"{*.ffi "#*il*[+"::{:-T:,- ""d .xFnd,ru,6 or p,i,"i. 

",a puur,c h.aru"*sMc.+hPdmnr hosprutrsauon durrn3 rhc i65 days pror rorrr dar. or hr@* ard o*p",-, *i,, a""ng ,L is a.y.
Ilfl . i*:-:._ hoh 47 302 N'd .nd 26 s66 urb,n hou;
T,:' ,i i-" rrFnd uEs rrom mparEn, hosprr.r&rDn krerepo .d ror srh d,*a* a.d hr ep.r,r.ty t-t"**,, .rp.na,6ns wde r.poit.d .s td,l pe, Frbnr.B.rd,.ss or numb.r ot v6us rnd adm.nrs t" 

"ra., 
, 

" ..i.rtr,.:i: awr-ar drndnu. p.r adeDr p.r ourp.ttnr vEir k
::1f"*" "*,qry dFnd,rur.s on outp.t,mt *u r-._r,.umnt hD8 ory rhoe parm,s qrh onty on. Brt ,nd rh2r
:::l'l *.il'-P''I ro rh"xp'nd u,.s t., ,t..'p.",'iaumrs or rh@ w'rh murhpt. qsl' and a mnts rh.*iidayNrht6 wde mutr'drd by 243J ro td annuat .sn.r6 NsSs.ri rpon d houshotd .xFndn ur6 w.,. sGted up by. Iacror orI 68 ror.n.cr.rh. dlr.E(. berven NSS csnares and Indu!narbD, hdnhcarc lxFndnur.s (.rFad,(u,6 by h@s.hotd,,
o!n.r Pnv . and pub!. tu86 ,

., ,T. "ll1'lv: 
ro-r (Rfl) oI nd' a brv u*d ro c, ma t. r h. smokr n8rnDur.ot. tc_rron wa tal.n trcm a p,6FCr& t99j.td@mn rtudy ot-rr 57t) Mumb.r aduks /t d 35 or otde, 

., lh"y
::!:.:", ':. *,.,g,*,t' ro, a8. and sd,fronomn naru\*p.ktety tor smokdBs tobar(o usb and,motds by 8.nd., anddsa* (ar.8ois Th$ B rhc only sudy rhrr prddB (auk
irJl,. *i 1*".'r, ro, shok d and smor.r6s rob{co by
8end.i. and rhus a,.tsdnr n rhe IndEn (onkxr whe,€ wdeoEP.nr6 m robe.o us€ e!$s bdw€.n 8.nd.R.,

I ne o.ra sux.lo,6r,m rnt rhe p,ryal.nc. of roba(ro ukwes.tr'. Kond Nalonat Famrty ..kh Survey (NIHS 2),
:o1*.^'.{!I rI: rnr:hirEn.r rn\rtrur. fo, popurauon kEn(6io 1 1999 I hr Nllts 2 *mpte reprcstnrej morc rrran 09%
ol lndra's popularDD a(r6s a 26 sr.r.s

Tne populauon fr8!rc h tndD was raten from th..e,harcd
m'd.yqr poputlDn Io, 2m{ a\ p,oF(red by rh. US Lenlu,Dur.au (htrp //wvw (.nsus t@/,p(/\r1e/dblrabt6 hrmt).
and es $nmrt.d to br t7S m,thon m.tes rnd tro m l,on
r.mares i8ed r5 and older

Esiimafon ol $c snlotjl|o atlributaht! tractio.
Ihe 'nol.nq d IF-tahl, f,r.U J ..41 ,, rhp F,Lpo,r..n ..tr6o%t hrct'h .pjrr.r alc -..,c,C,.!

Iobacea torhr /tn?1a 13a ri3 do r0;.1!:.r2:cra2r.6E

1,9,^:."..I "i"r:"!n . .moked a^d smokcr.,r tobacco u*r@nr wcr..rasi6.d rnrc rh,ft muruaIv.x.r,(_

sril,,TH:.,ir xii*;d:i# iilj"ll"str _

*...;mu-.+*:ffi
," . \nanq,,1

--,Sub*n$j,r, 
d md 8 Dd(.t. ryF of rob.<.o u*rs, dr*.*

:a1fly !nd.e."d:,, ,ftF(rw.ry iN, pE, _a re, a.,..i-,r,ip.,enta8c o, Foph who a. ..*, ,"lof.", .-.f.f.". ,"t".."86., d smor.E, 
. 
r.sF(ru.ly, wirh i _a . a...,ig

:Tl1T::y,T.|'d-b":(o R .nd RL&nd.,he r.ra,,krx q mondrry tor eDok.t ss tob&<o u*rl,*F(riv.v, @mp:,.d ro r"*,;#;:- *''.nd smok.6.

triirllrim ot Gcoilomia csr

X..::i:"1,,'ry* rompo.m* or ,h. (onomi .os, or
:.*,(o u*. (rr dtr(r hehh<:r. *p..a*,_ t", -p.i."i,o6p'raxsarbn or ourp:nftr qes. i;ctud,n,
::g"T-. q:.s"*",.,","d :i".H-;;:;:"-fl;j;:.
:r"d(ar, 

appttnce ana amburarory sc-nics, tzr .,*"a,ii^rftun.r tor rranspon.non orh.r rh:n .hbuhn
*lq:,,?.o*,"*.6Ji,"-,i,li#'ii'li.:""1i",Tf; 

,;:

illlTTi".1,: ," _p,,*, hosp,rarrenon o, ourp:r,fDr v,s srkms l and r omp.e ndtr(r morbdlly t6rs A tou h.nd

:::1,.1i.1,:-",. d.arhs riom robcco u* Dar. we,e noraBEbre ro dtm.r. rhs cohpo..nr of ccr
..l 

obaccean nburabt dtr.(r h.ahhor. .xFnd,tur6 ar^E)areFrn. produo oI ror.t h.,hhc.r. qFndrtuk (THt) and rh.

^ l,l|.f ; Ijrl": 
xs^fd. - IPH'd! ^ oH,d. , pv,q , ov.o,

. wl'",. lH ,,4h. *..i.xp.nd u,. pr'nbi
y.::._" gI :,r," "*,fu. i,.u., .ii;ff:i::1,:::T,
Fr$n m Jo5 days, pV B rhc .v.ra8. .xr.ndtr urc ,

p.,$Ds rd rsdrF p.no,;,n.,J;;,;,#fdi,i: ff:popuraion a8.d > = 35 h 200a

-.I,hr :o}rc :r npuub,. rnd[dr ho,b,d y,osr rl Ar) ,,,hep,od(t or ro'rt ,nd,r..r no,bdry dFnd,r;r OtL) and rhe

,,Ji;'l ;,lllf .:ilr tl,li,:.;,lil.* : * - .

,..:.1:': .r", .nd pvr c,e ,r," **"c" ..p.ii,,,,. ."rdspo'rat.o and cdk8,E^ pc, r.p,r,cnihop,iar,*tron ana

,ncome_ ron due ro .b*n(e trom wort frohoso,ralr$.on and ourpar,enr vEiij 'lium rnFtrnt

RtsutTs
SAfs lor .mo*!d ird !mol.t..s tobacco

,'...h:. I l:l: l* **",.nie of roba(,o u* and rh. ,erauvcu{e.1 
'txj p.p-r th(;,.u".r.trc or rv",

G (1-



Tahle I P,e%Jme ot lobdlco use dld drsea* spe(ltL retdnve sr or
rodrJrv irom robdcLo usp 1tnoid oy rype otrob:;co usF,r and geadrr
lor .durls rqed 35 and older

Iemair hdw hr8he, IAt, Ior r,car,1q cantp, o !,bLrdbt- !o
sTokefs, ,obdt.o u* Th. t^t< we,F hrghesr to! cardrova,
,uld, djrd^ lor mald md eaitp\ r-Brrdtas ot rhe ryp. of
robac.o Lr The rorr. l^r .,om smot.d (obdcco (ieo/ Im lDo) wd mde lhan rhree limes rhat tuom smokeres
toba.co (J285.3 million)

The middte a.d tower Krions ot tabte 3 show the robacco.atrrjbltable indire.r morbidny .osts for 2004. Ihe torajrobrcoa [bu-,dble rdnspo,r.Ion cnd cJre8,vfl co\rsamo! €d- !o 591.3 mrlhon, in.ludi.8 S6a 7 miX;D for hale5hoL",, ,5 a m,tj@1 to, hmatr .mote,s. lt4 0 h l,on Io, mdlesho^AFj robaid u*r\ rnd 17 r m tron {or femate smo}etejtobeo ur6 Cardiovasllar di*ase ,...,.,, f", ,h" i";;;;;
sh&e of-rransportarioo and caEENer cosrs for ear6 aod
lemahs The rorat %tue of losr incotu kom to,oacco retaredho'p,rrlu.,on drld ou,garFnr {,j., amounred ro t4ll.4
mrllron, in.ludjnB t3138 m ron ror mate smoterr,,t45
m lion for fenale shoke6, J6l8 m,ltioo for male smok€less
ioba..o usB and t15 3 miltion for f€mak smokeless roba.co

. 
The l*, lowor .abte 3 p,eynrs rt-c to,dt .,onohrc .ost Ofrhr rordlion or SI / b.tton "mot.d ,obr(o rc(ounrs to, 77%h 2J-o lo, smol etp$ rob, r o. 8/".,s a ,,br, ed ro mahs vr lJy,ro.lrr"h< Fehrt.\ ronr,bur. mo,. ro the tos oI rmoketr$

,obo!, o rr t%) rt,dn,o smolcd robd..o I /%) Th6,srefl<uveot
lhe ta.r rh.r th€ pr@aleme of,mol-eles roba.,
women s re%.oepared i" ..ry o% f., "-.k"d',".ff::T::8
Dlscusst0il
'lh\ pdDer p,."en,s rh. hr* ,omf,eh-nlv€ e.t,marc or rhec.onom( bu'del o, robd., o u.c dr rhc naUondt leet tor lnd_aThe blal (onom( cos! of iobac.o u* in,ndia for 2004

11:':i:d,- rl 7 brr,on. whrh b ma.v r.nes more rhan rh.

&tlv'r,$ rn 2006,.and 6 t6% more rhan tbe rotat excise raxEwnu6.olh,r.d t,om a[ rob],o prodl.rs,n lndra ,n rhe
rrnan. ,t wdr-rOot 2m4 ('l 40 br ronr tobd-.u a rtbur.ole
d.,e.r .ors ftt 2 b hon. d,!ounr t., a /e" ot lndra.s rordlmt,onal heirh.are expendtturc b 2004 (r2S billion) ,. rn,unr.ri.on .rLdB troa orher devetopjn8,oun res such ds
r tuna- dnd vrernam lound rh. d.p.r co{ of shoLnS ro b.3l% and 43% oI the .arto.al heahhcare expendnure,

Tube(uloes ts a mator heatrb nsk rn tndD with rouahty I 8
:n]rDl mw,ss rporreo ronh|v and oL, rndrnss ir8h.l:Bht h-,hpo,rrnr roh o, tob"(.o ua r., rh,, dr{ase lnrdrr,
tub€'culoss a..ounts tor J311 mithon (18%) oi rhe roral

(r."6 , r rFp d,,.\r ro\, and lll8 n, t,on d49.) of rh. rnd,!e.rmo,brda,o.r lhr.r ho,e rhdl rh.ee m".rh. gl00mrl..ol
r.hd' w.. ,p<nr on rubrLUtoy5,onuol rn lnJ,a ,n rh. yea,2trt6'

{SAFd l%} in lndia by type oi tobacco use ad

ltrr.-r.*r"
?0.65

r.5t)

1.32

2.r2 t.t5

'I\e rpcrry. orsnorcEt hbe",* 
""r* lle 

"5. ""h.r.d ".",*=
bb.ft s ,Di addrs turpd and sEld* ro6a@ 6d wrd Ov. Fedd€

/ sdoker in rhe a8e group 35+ for 1998 1999 was 42.3/. and
440; to, m"les dnd lrmate, wh_Jr thr rrev"ten,p u "v4smorele. rohr.,o urF,s wd, 2Ul% and lgE". ro. r"h, dnd
Icn rh. l,eelenc, ot 5mol,1B ,, tes rmon8 woh"n ,n tnda
due ro scial !n&c.prrbrlry and ts L,8pjy r .utruLt
phenurenon lhc reLlve r6ts o, hollatrtt we,e sl8l",ty
h,Ehfl ,o, 

"molflr rhdn sho\etas 
'oo*, 

o u,",, Ur, a,a .o,
d,rifl hu, h by Bend., d d,*ay,.re8ory. qrh rh. rx, epllo . o.
,uber. ulo,", wturh wds .sFc.d y hiBh Ior tcmate smotp,,

T"b p 2 hos, h€ SAI or tobe.o u{ by r}r oI robar, o u..r
d-nd", and drrrie.arpSory .omprred bard on , he dd,d !hown
in rable I and equa ol I For srotfls, rhr sAjs rr
\ub{raually lowe! fo, @men rhdn m.n fo, d d,se.e
,"te8o, ^ pd ly due ro thp,r low smobn8 p,evaten,p ( acerrnd,utr.uloq(,how rhe h,Slpst dnd lhc s(ond hdh^.
drrase sp..i6. S.AIS respectively lor nen, whjlr iuber;loss
has ihe hi8hesr disease-sprific SAI for woheo As for
smokde$ robacco use6, the SAFS b.tween men a.d women
are Dor mu.h differem CombininR smoked and smokele$
rol-...u u* rhe (Als ahonS hen ranSe r,on 2/8qo ro,
,d,d,ov.sLld, d,*rr\ ro r'r.2% ro, neoptasn" I o,,rda,nR
,hd, rn. \Al.s amonS women dre up ro 2i6% Io, rub.r,Lto,L
ald 126% tor neoplasms, robacco use .o.!r,burcs to a
l8nilrdnt proporrion of rhe burden on IndiaD women s heahh
despr€ rhe low p.evalcnce of 6bac.o use amonE rheh

The economic cosls oI tob.Dco ris€
'table 3 shows rhe economr..osr of roba.co usc lor In.ira rn
7n0a bv C.r",c. r,p. n ob"-.o ur and Spnd-, t'p,,d.",y to.
,,,pdrn n nos ,airw,on dnJ ourDa,rnr v;,rs'lhcrop..,ro.
oI rable 3 shows TAIS Ihe rorat IAI of rrearing ioba(.o
relakJ drsrs amounted !o S 1192 5 m,[ron, inctud;8 SB3i 9
mililon for mal. smokers, J732 million fo. Iemate smoke(
ll88'm Lo1 fo, hdle smolehs toba,,o user- "rd tgoo
mdl,on lemalc smokeless robacco ueu The IAIS w€re S,earer
for maLs than femalesfor all disa88le8aled anatyks ex.ept ihar

Tabl. 2 oEease{pecdic smoting annbutabe r,rcr ons
gends lor adults aqed 35 and oder

Bespr !ry dse66 30.04 055 074 35.59lLt€tuloss 33 a3 t5 73 39 zr
Cadovascua, d,s.aes t765 r93 5rO 22.1sNdphsh t84t 326 {69 938 4316

-'tr" 
si'r r,, 

",i,"r-- 
p,**., .q,.," ,r" s* r, ,."i"^ o* rr," s* r", "*r,r*, r"u."" *

q5s Ioad..o c."io 20c9.13:lE iai do tc ]]36,r\c 200s027466
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On. limrration of ou' srody B that w. us.d retariv. risk ot
donality !o estim:t. rh. artnburabtc ho.biditv. tusks dt
morb,d,ry and od:t,ry fiom hb.(o u* n..d nd L th. sam.
Howd.r, rhE approech h.s b..n sd.ty u*d ,n rh. Lr.ra
ru,. ' '; r'l wo orh., appro.(h6 hav. b..n urd to d LaEt. rh.
SAI5 Ior drrftr mdet @sr. OrF wa3 ontDaly dd.toFd by
Krc. end HodBson (t98o,r',n whrch th. RR ot hejrhcac
urni$ on for smok rs was tusr.stimr.d and rh.n appti.d ro
th. calcul^rion oI rhc SAIS for mcdicai cost Thc othciom was
da.lopcd rn rh. 1990s by sdat h.ahh .conomisrs,L,, in
which th. SAIS %s.stiDr.d di.<r,y flom multipt.<qu.rion
ft-onomutr mod.ls o{ th. 

'mp,cr 
ot ,mot$r on hokhcar.

exFndnu,.s DE to our dar. tmrrr,ons, w. (outd nor .mptoy
oth€r apprc&h in .his srudy. How.Er, a.coding ro a srudy by
Ricr and Hod8ea,r.rh. SAIS for dir.ct m.dic.l co,t.srinar.d
by unng !h. RX oI h.airh.ar( urirrar@n appr@(h wa5 23.5%,
wltil. rh. SAfs fo, dtr..t m.di.al (6t oI sDofjng.$rmared by
using rh. RR of @natiry apprMh was l9.U Ther.foi., rh;u* of RR or monalry .s a proxy tor RR of hratrh(ar.
u' ,sr'on is exF(t.d to Feld.n und.rcsrmar.d and coh
serua v. SAI fo. m.dKat cosrs. s6ondty, rhc,.rarve nsks w.
ukd w.r. ral.n l,om a cohon srudy ol 99 570 pe.sns rn
Mumbar rhr! ,s nor turDnalty repr*niarrvc ton8itudnatd!E
on nst facroB tor h.akh.arc cxpnduures rcuH L requrcd ro
apply eonoftut hod.k ro.o'r 6tihatioD wlth rh;s data,
on. could comrol for diff.r.nr nsls, assts thr surcc ol
Paym.nts sp..ifi6lly for roba.co{elared diEa*s and codnd.rthe impacr ot c.ssarion on h.althcarc exFnditur..
Unfonunat.ly the d.ta .r. nor availabt for lodi..

Our .srhares ar. probably I@. W. krc unabt. ro iDctu&
the rosts of pr.6arur. morutity from roba(co u*, b6aus darao. numb.r of d€a$s by uoded),.g cau* ot dearh at rhe
Doonal level D India are curendy d,lfrult to acquf..
I Iowdo, rhe .sriDares pr.*dred bere are sritj impo;ranr
b(aus. ir is the fnsr rirE eonom..osrs of robacco ur iD Indta

. prs.!t.d smE Eoon.tty r.preDtariv. h.ahh6r..xp.n
dtru,e dera Fven !h€ (on*NIrv.6u@ts pr.*nr.d h.r. ar.
huB. 'n.omPlne. w'h rh. rax6, o ekd t,om ,obac(o or rh.
cxprndrtur. on robqcco (ontrot hcud.d by Covemh.nr ol
Ino'd lh. monal,ry.osr has beenesumarcd ioaccounr tor Bl%
of total toba..o relacd cosrs iD indi!.,, Studics ftom Chia,.
Xtrs," USA," a.d Cdmany" €srmaie th..or of prematur
dearh ro b.58%,9l% a6% and 64%of the rotat.osr;t s6obn8

'especnv.ly If rhe valu. oI robac(Gattnblrabl. dealhs add;
84% ro rhe roral .osrs, our esrimare of th. rotal e(onom,. cosrs
ot tobaccou* in India fo,2004 woutd b€ r10.6 brllrcD. rr sholld
bc.Lo norcd rhJt du. ro rhr tene,at a$uftpuon, used fo,
earn,n8s dnd.moloym.nt, rhe indtr(r (o,rs erpec,alty tor
wom.o mtShr be u.dcr.srmar.d [urrh.rho.., our atutysr is
l,mn.d to rour car e8on6 of tobacckaus.d d,s€a* M,Dy mo,c
diseases ar. kDoB ro b. caurd orcxaccrbatcd by robacio u*

The h!8. hcahh.a'e burd.n allnburabt. ro toba(o us. in
Irdra h,s naoy dime.sions Mor. than 70% of rh. heakhcarc
.osr 'n Ind,a D our ot-po.k t expendrtu..s C,v.n thar
rcNumDto! ol roba.'o,n tndra u ho,. p,daicnr amons,hepo,. tr u l,tely rhdr much of rhe rob€c.o r.l.r.d rln6and
rhp asd.arrd 6orcmr rc$ woutd atobr hr8hfl amonE rh.m
Hosp,raliurions for !obd,(o r.tared d,*r*s force por mopl.
rrro deb! rraps a.d.ao r.suk in *vere rmpovclishmenr The,e
rs. h,ghs rsk (odds,auo I ll5) ofborowms:nd dErress *[rn8
Ll!,i:r h.spr.l,fl,or by hd,vduak who ui roba..o,i tnd,,
ixp..dtrut6 on tob..(o ur lndG d6pla.e exp.ndrru.6 o. iood
.iac.ar;!ri,n ' Tbus. htSh speod,nE o. ro'ha(.o.oupled wrh
' 
he h,thcr hc.hn.u rc bu'dci oI $eairnS rodr,.. rctarei d,*a*5

on psh toba(o oNUmds nroa wbus c[d. of roba.(o us.,
I hakh and pov.ny.
The .conomic cost oI robacco u! io IndE nfi.cts an

impoftanr 8.nd.r dim..son, qth 87% cosrs accounied for bynal.s Y.t, rh. (on*qu.nr ro oo hous.hotd income is sha.cd
by aI th. hou3.hotd oemb.a Ioba.co corrroj .ffolrs should
Dle he.d oi th.* dittercnt dtm.nsioDsofthc ccoDom,c cBrs ot

Cur.nr (onomi. .osrs also.Eted urh roba<.o u- ar. much
tu8hri rhs rh. ru ,ruou.s t.n.re,.d t6m (obacco Th.,. ,salsard.nc. rhar rh. rax.s on robacco,n tndE ar. much lowu
than th.op humt.vel possbl. " Hen e, an iDcr.ase in bbacco(aks,olid.b( tusr,fied and !h.t mon.ycoutd b. us<d ro pay for
robako nd(.d 

-h.rtrhok .xFhd u,cs for rh. p6, and to,
r obacco .onrror .l to r ro pra.nr rhc* d,*as., and lokr rh.s.
cosrs A noca* i. rob..co r.x.s.a. at$ r.duce .xFndrtur.s
on .obacco as ind€asd raxes a,e knoM ro rcsuh in d(reasd

Acrmwbd9.len: De &rEs *oJE re ro acr,6rbd9. SrantM A odru dnd
i .l)@ I irovorny ro E 6t bt cd'ryu |hev mvd.d f dtteent dafts d ,r;

l3l!;nB *.rr *d n?oo.r.d D, a oc\rdcrdd reh4hp toa I rln0trm lheMr@rL.(E rinide Ie tlnlrng ager.v ptdvd ! roh n lhe conduo oI rheresrd o rhe !cp.,alM oi ltr @nuirol
Cdlp.ri.C i.rr..r.: No@

iEF€NEI{CES
atn M L\w. wa Eo.,t a,b globt@o.rdrq m, (lEd S,iFe r^n rrdr O,q.&arm. /&s? wen.lld aa*,s lP "!*rmrol whir.llo 0c, usr wdid 8.nr lsssI nu li',l -rg ov--EL L\ ty.dr!dftrr9.VqM rh€ u!. d,n0.rffrde roo laror m0, 16 t0! q

r su, rl.l_ w'q L J. s a, t(or4 u6 or wrrlo . crm ?@ ,oo

1 !!l h",q""^nns l\Mu{a L( rnL srd,n.r rtn,mr@r nc ?056 B.&...Jt rf tM. MdLtur I r d ,/ N{d4 (bMry tr6 tu.q hds ad rerrFie c{de irr.@e ,oa &r 2002 a 1Btcl7 s.rror. A Cq&rdh V Je \ Ots d , !{relrs rdeo ar .(,Ej.d , !r oriyo0dE}r{6 dn kyr!.d crp\ a N r61tr ds.<ord judy km ru,ahrJ Lr@ 200, t2t t7!rl
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ARECA NUT SYMPOSruM

Global epiderrriology of areca nut usage

P C. GIIPTA & S. ITARNAKI'IASURIYA

l-atd Inslituk oJ Fututatuntal Rzsor.h, India oid Gur',,
lnsrn"lz, Denndrk H;ll Campu, Loido,, UK

King\ ond St Thonas' Dcntol

A tubibntiat ?tupoiba ol th. wld\ pogutat;a k.agas.d ;n ch.@i,E aa.a d ad th. habit is .n.tz ,c
,hlouEhtur th. ],1dioh stbctui@t, tae. pdrt oI ,turh Ari. and M.t^wsia. A tars. e;dr of iner.di.h6,
ituludins roboc.o, tur b. 6.d .!tq @ith ad.a n @ftitutins a b.t2l quid Th. @d?ori.ion anr';.,hd, ot
chrui,Ecda u/t btd.ly fun @,q) b.ou rr an t th.r. pq,lation oaiatid cte d.,aibdin hn cu.@
S@. Ftpttldr;m at t,ru, b u. a@a na uirhtu .d@.o prw;dins gad o?9otuair b twrhn d,.arch
rh. carinq.Edtr ol daa td Stu i,!@tn s tu"dt .h@i,s Faotu hau .ruaal rtu Ec.nt da@,
sucsatus a &clik in th. hdbn in loN dtui., ,rch a, Thailad uhit ttu granlcr. d ddca n,t Bc t
dtine in lndia and Taiwl

_Ilt. us.se of &cca nu is indi8cDous io Ldia, Sri
bnka, Maldives, Ban8ladsh, MysMar,T.iw
dd nucrous islods in Sourh paci6c. Ir is atso

Fopuld in p rs ot Tlailed, tDdon.sD, Malay
sE. C-dbodr,, Vrh.m, Pbrt'pph.s, tjor,
Chm, m.I m mBtur .ollDuucs Aoo rh6e
count.i6. In popul.uons resid.ni in $urh ad
l.*r Asia rh< uy.ol areL. nur 6 slrcngt)
DrcMden into lGal dred craft, folkloic, social
custom! rcliAious pFcrices ed clhuEt .iruats.
In rhis $pplcmcnt hislorical md silropotogi..l
aspecrs of arcc2 nur usage u. d.!cib.d by
Sr.ckled-r -IltB paper pa*ms I gtobal ps-
sp.ctik of rhc o.rcDr usagc of arc.a nur by
rcvicwing Mjlabl. infomsnon oD irs wid.sp.ea.t
usc by popularion aruups ro aUow e.ppr.ciarion
of rhc numcrous Dublic h.alrh probl.Es ass-
ciar.d wir}t rh. u* 6d .buse ofthis sub6toce.

Th... de etel palms uder the genus .4 E.a
natiE ro Sourh, Sourh-l-an Asa dd t,aL,tc
islands- Il..is rropical palm re.bcaBAuit altyca.
Ar€r nut for chcwing is obrained Aom ,rE.s
eat.chu (Fie t> lt is b.li.Ed rhai Arca c.rcchu
may b€ nariE to C.ylon (Sri Lr*a), w.{
Malalsia bd Mcldcsi..2Are nur is consumcd
in largc Eriety of wls ed can bc used by 

'lsctfWhcn .ip. n is oranae,yellow in colour ad rhc
r.d (.ndospe,m) rs *pEEred trom rrbrcus p.r,
ca.p (Fis. 2).The nur mey bc used f.6h, ordned
md cur.d bcfore us, by boilinA, baking o.
io.siing- lD $ft ar.as, csp.cially Eas.m tnd,a
and sourb.h Sn l-Jl., f.hcnted ercc. nur D
dso popular.lnTaille, lrecaiurn oftcn uscd trr
th. uripc s.Se when n isgrccr,like a ssll olk
(Fi8. 3). Aeca nur is knoM cotloqDia[y in rhc
lndi$ subcontinetrr in Hindi and B.n8ali as
,,ph, i. Sn tara tr rs catled prkl, in Sylhcr,

(:6n-6p.n.ida br l,rot Szl,q thrnrroLswirr, pro{.si ot Oat M.dicinc, Kin!! D.nr.l bnitur., C.ld.cor
Ro.d, t don SE5 9FO, trI<.T.|: O2O 7 3a6 360A; Fd O2O 7 346l62a; c mail: ,.-ss.r@lcl rc.ul'
ISSN I 3556215 plor/Iss-fi l169 tbooontin./ozolOOiT-o7
(] socrerv for rnc srudv of Ad.linion .o Akohot atrd (hcr Dr uss (:arfu Pubtshr& -Ibylor & ii5( a r _rdl)Ol: lo I OaO/ I155621L{2ff)9 t 4 i7
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accompanmcnrs ac 
'he 

rcat of pipcr b.tlz (bct l
l.ao, lime, carcchu ed tob.ccd Th. pEctic. of
,rc.s nur ch.he m rhc fom ot" b.r(t qui<t is
dcrib€d.xplicirty in a monogEpb pubtistEd brfic Inr.m.rionar fu.ncy ror RE*ar.h on Can'-
.er.r Th. m.,or .omponenrs of betel quid arc
illushr.d o Fla.4 6d d. hlred in Tabl. r

Thc mosr colMoD .ccomptun.nr stobalv Efic lEl of Ap.' 6"t". Ihs bas I.d ro ee ;ur
trins lab.ll.d don@uny d b.ct nur in rh.Fisliih lu.nturc. Aprd 6om rh. t€forlrr p.rt,
oI th. bd.l vift iuch .s ecor m_{oEsen..
(nokr; pod, or catrins G .ls onslm.d wih

Fis,r ,. A .tarnn@ nhztutb, 4 afta,atz A.etu n db,A !ffi ,L Ar*. ..,fi; ;: ;.:;:
,995 nt i,t@t &etual cl.d., bd,a ;;,)@.no6dqtutnadt@|,/

as g@, i. Thailed as aar, in SaEwa& as ,,za,r:sd i. P.pua New cuin.a gs dzl,
AEe nur cb*in8 is pEric.d ,s sertat

difcEnt ways in r6us couuics od oftcD
mn d wirh sEral irg.cdi..t3 to mak up a bdel
quid lnl)E es ,,, in Hhdi..fhc mo$ poputa

Fige a A ba.l qud ts *td , iv nat@rl @v sir
ba.d t aA,,tt.n e*a tu, ;;;;;;;;i ;"::

qt3
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Ghbal.?id. iotosy oJ at.d nut uose 79

C.t..hu ,s m .ru.cr o! rh. A(e(ra r,.. .J
at..hu ot A. sr^a- Cakchu n oftcn smcarcd on
thc b.t.ll.afLh,t u u*d ro Map.r..a nur 0,r.r.

Cut tobacco is cotrsw.d wirb d.ca nur oh.tr
in .h. quid mixturc. This typ. of ch.wing robocco
is m.d. Eom suJdcd 6d pdrly f.mor.d
coaely @r lce3 stnour tunh.r prG.ssing.
Som.tim6 rob.cco is p@derd md .ohbincd
wi.h hol6$s or boil.d bcfo.. us..

Ps M8slta i. th. ccn.ric t.rm uscd for &ca
nut<ontainins producls t}tar d. mduf.tur.d
iodusui.lly md mrtd.d commrcizlt. Ths
ar. *ailabl. i. s.ll conEni.nr echeb for
individu.l u*. SCEEI rEdc t'dndr a.e iltur-
uat.d in Fig. ?. P.n msalas coorainins bbacco
& Efcrr.d to as Gltla.

Glob.l cpidcDioloay
Ar.ca nut is u*d as ! m.sticarory subsiance by
approxiDat.ly 600 millioD p.oplc rcrldwide. h !s
.stunar.d rbs! l0 20% ofrh. world's populaiion
ch.w -co Dur in $mc fom, ofr.n mircd in
b.t.l quid (pe). A cb.llcns. facins r.sca.chcB
doohotin€ ih. prcaloe of arcca nut use ih
popul.rioE is !h. di6dlry in doom.ndns
p.ttcrns of a.da nut use as spd.rr 6-om b€tcl
quid chdins which ofto conrain a qriery of
inAr.d'.Dc, in.ludbg rob..co Thu\ es'marsR
ln. poputaiioD Ecqu.ncy of&.ca usc by it$lf is
oft.n frusEariry, as some aulho6 do nor record
ihis .xplicirly in .h.ir publie[ions. As @c. is
oftcn th. primry inArcdi.nr in bcr.t quid my
srudics dc$ribin8 populaijon dara fo. tEtcl qui<l
ch.wins is rakcn as a valid r€Grencc tatuc. Whilc
6cr. &e no enonwidc surwys .cponed on
lbc prcvaloce of rhis hebil dara &om screral

PNd.r.d sln moLss.s *irlt limc
Efit*t ol A.eia .aet!
kErt .I A.G;a vn

Modifrd from Rlf 2a

l}le nut. Consmption of fi. ir![oresc.ncc (Fis-
5) is common in M.lan.sia od in put' of

Limc (calcium hyd.ordc) is on.. u*d eirb
arda nut i, combiDarioa. Limc is obr.ined in
coastal d.as by heariDg rhc cm.ing of sh.tt6sh
(sea sb.lls) or h&Esed trom comls. Io ccn@t
areas of a counuy n tr quuricd 6-om lh.nonc.
tD ih. Asio mekerslioc is $ld 6 a panc mix.d
wiih qrq (Fia. 6) which is whirc or pih](. !.
Papu2 N.w Guin€a limc n aEilabl. n rh<

Fis!ft 5 . tntloE$.u otM") ot Pir.. trtc nbsd! tkd
tn Totw. and M.latut,

Fignr.6. SLt d hn in d'u ltn

q(l
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1\bt. 2. Pta-Le ot afta and/d ba4 $id .hai,e ano,s dA,b r ,.t o.d DopaLnbn\
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32I

outriGobrab.dinhGp,t.brsed,poputation-
ba*d bd xh@l-b..d surErs e r.qecd

. 
Dds froo *Errl pubtishcd sudrs..ring

lrom a numb.r of poput.lion groups judi.d
shre I97Odc Iin.d h-Ihbt.2.\vh,t. rhc rbr. or
tbhr pEEI.nc ,or ,ce chwnE D ;d.( < !. 54%) 5D. imponDr d.mopzphrc dlffcF.ne3e nor.d, SEicEedr hrs.oncidcEd ih.e
.ttuogmphi. dirffi r d.,"il -d ,n. J;;pobB e thlt in $.* counrics doc rcm.nthe m.n .hs ed tb. ptut.rce ol chcwophcr.$3 widr asE. Somc pericutar chea.r
RDCS i(l.Enr ro .rh lGat populauon $. nu,.

lndi, bss rh. t,rBd mca<onsuhrna populalion
n th. *orld. Much of rhc dara dse fr.,m
exrosiv. populaiion srudies conducred bv rhe
Tlts-Raroup. in ih. l96os Dd I97Os. D.b wcE
co[.cr.d nt a *.ies of house_rchou* sury.ys

Fignrt 1 
-Po.,as.d ot@ d OoArL alatd b a F\notu t roz .o@tat,E k bodo a Etdt.,J to a, tuta

conduned rn tuEt e.r &om hdMdu.ls es.d r 5
wirh .prhxh.r.ty .qu.t prorxr-

ron3 ot m.r.s ed r.h.l.s trr.,vi(E ;cE
:iY,.":,i frE disrn<rs n rndr,, cujaEr,
T:y ""1*, Bih* sd x.6r.. ,6oreih8
50915 trod<. Th. prcpoflbn ch@De b.ktquro h'.d lroh l.t% D SE]|kut.m in AndlE
Pr.d6h ro }?9o rn Fjnstut@ u KGEh. AmoDg)uvt,r peopl. $ftFd in fN d,n id., 0.6% otthoe ch.kd u.ca nur slon. (sup.h), turDD.lld
erh I l.b,! sho.h.Ed bd.tquid with tob:rco.
rDc ohe, tarEe_s.le rudy.6ndud.d h lndD byM.lmwalt..r al5on iZ 5 tE indusri.t worr.E hAnm.d.td, (;uFEr . I poputzrbn dif@nt ro
thc.aboK judrcs in th.r 6.r w.E oojly urb&r
matc rchrl. wo.tes rcponed pe sd tuDanch.qn8 bv 2oiro of 85% who.dm l.d,oer;d
h.bi'. In a srudy orcgig8adutrs ( > t5 yres) in

12.t./, tcpotted cherg bcr.tqld w h !ob<(o, wh(Ees onty O.:Z reponca
nur or b<relgujd Mrhour

lialTood 4 r/ ? cEjon.d ro?4e tpFEnrry
hc.xr,y subi.crs titug h X.nchr. X. *"o.a<'dpe us qrhout robaeo D 7.iol. .nd pd with
toLrzcco h t 5% of rhis poput.uon. A $bcohonol 1562 ndividuals trcm lhis sroup kE E-exhhcd bv J.rtrcy & Zsidr.6 Th.y ErEn.d rh.r
at lc.3l lO% ofthe hc.tlhy iDdividqts had !p&-hab comprd uU . bosput BEup of
r rezohr .r(bom, par,.nrs, oons whoe 66%
had . FU habn.'1I., dc*riPlon of. Do h,b,;
E not explKir, bu .s roba.co ch.wB ar tist.dscpar.i.ly rhc assmption rs rha! rhis goup

q$



Gbbal cid.iioloet 4 oE.a nut uas. al

reponing pd u$ .hered pr.dohin.ndy ecca
nur ed b.r.l. Mrner,e h a r.c.nr houero-
hou* study id. pdiube ar.. in Sindh,
rccord.d l5 d'ffcEnt .D! U.r ... co6M.d 6
pz'r of b.t.l quid .hoing by this population.

Si lrzto
b Sn riD}! rh. h.b ol r<z .hem8 s.o3
from Dc!.nr rm6, md hd Dn.lly rb. nut is

chcqd with a b<r.ll.al spnnEed sth lim. (F,s.
4). Tob.cco mav b. added ro rh. quld. Hi-
ay.ma! .dly trud'.s if' rh( I96ds'o ind,cared
Lhar. amon8 a a.oup oah.ahlry (onuol ebFds,
ar l.asr on. in fiE mcn did nor add robecco to
rh.n b.r.v.rce ..cip. A hid.r p.orDnion ol
6mcn (who d'd nor sote) u.r. (pon.d to br
.ddEs rob.cco to rh. !6s/bct.l quid mixne.
Orhcr srudr.3 in 'rK 

lq60s Md l9?Os contumcd
rhcse p.rt.rns ol chMng."''2 \X&rnakul. -

iya,r'n a l.rgc-sal..pid6roloa:c.l study in
runl vill.g.s in r}e C.nrral Provin.. of Sri
t-st3, r.poE.d @sd 50% of m.n 6d 6mcn
to bc ch.win* b€r.l quid.

ln . n.rionwidc $myr' coodud.d bctEd
1994 Dd 1995 appr.)Ir,Dr.ly 4ooo.dultt @r
l5 y..rs of .9. *ft i .diewed on rh.n b.r€l
quid chcwmg tEbirs T!,t r.pun.d lrcval.ncc ol
bdel qurd .hewB *as ,, ?9o among

l5 44-ycar{lds ed 47.7ok anone 65-74-yct

Thc <on!rnu.nrs of a brtel qu'd wtuch includes

Eesh or f.rmcn(d prs ol dc.2 nu! .s ukd r
Nortrm'li&land aE vcry sm,l.r ro those

'llurtpred 
m l:rC 4 Tob,cco ^ rlmon dqla

add.d. A dcra cd study ot {vcral h l tnbcs
(Ijhu, Karcn, Lsu ud llt.,) l,vins in Nonhern
'hadand by R.Ehd .r a/.ri (dri.d out n
to79 84 sugsclrcd a pdalcnr( rrnama Irom I
ro 44% m mcn od a lo 4640 m womcn. ln lhc
'lha' rntE th. hab, ua\ les\pEJomindl md the

Mco rhb< w.r the ex(€ption, tr((crrhg ro chs
midg lcrmcolcd sild Ga lcavct.

Tb. h.b of b.r.l qu'd chcwg 6-l'halMd rr

dcclinina, lhc only counrry in south Asia ro
re(ord such . rrend. tn l})5. Youna'6 com

menrc.t on rl'dr d RoLhafl r gruupr' \ub
srsu{cd rhis lallog knd by obscrena rh,r verv

few vill.glrs b€low the ag. of l5 che*d b.r.l,
oncc a wrvcBal oeom amonS'lhar tlcasr'

Thc habn of b.r.l chewins in cnics such as

Ban*kok sd ChainsMaihm almon tuished.'t
A*ll .t al t' i.pon.d that only rhr. of 234
subiccB (L3%) an.ndirsa hospit.l Mn rcPon d
aiy form of bd.l A d.clin. in
hcqu.ncy ed modality nom @l cuc.r in
Thailmd is linLd to rh. mntinuou3ly d.clinins
chcwinA babi dons Thais- re

Guamia.s chcw m.ilrly
addiiion of robacco or

thc nut, withour rhe
lioc. lithcr rhc E.sh

il'uatu. Brccn a..ca nut *ith irs husk ud skin
or are. nur togcth.r wirL a b.t.l lc.f is.hcwd.D
Thn pd.tic. sms ro b. oci.nt sd bd noi
chan8.d, b rh. prdderc. <ler. fo. rlE chsilg
babit hd. nor b..d cEtuincd in uy syst.mgric

Pa?la Ntu Guido (PNG)
ln PNG rh. quid is fomcd by ch.wita thc k.rn.l
or rhc &....ut, sd by addira d.kcd lnDc usinB
rhc ir.0oc<.e of b.t l piF. viG (Fis. 5)
Edsd.d eirh s.liE, dipp.d in pNd..cd
lio€.2r lbsElh.r th.$ tbc fom lh. b6is of th.
quid habit dd b.t.l l.af or tobacco.rc rr.dition-
ally not consum.dz AltlDugh *Eral d€sniptive
p.pcrs rcf.r io thc habn ofarcca ch.wing amons
Papues, maitJy &om lowlanddd islsd arcas,2l
no d.!.Jed .pd.mologtczl $udrcs ot th. us. ol

Betel quid cheiry behaviour is viscd .s a
prcdominandy dale habir in 'f.iMn vith 2 t : I
rario of rcl ir prMl.nc. mr.s bcrrcen Den
(28.1%) od rcmcn (l.a%) amons xaohsiuds
residcnrs.a Irar!.rns of chcqing rmory abo.igi-
des ud ChiDcE wre al$ rcpo ed ro bc
dir.rcni i2t an .borisine rculd E.p a f.6h arcca
trur in a b.tcl l.aI wbik Chin.r @dd 5dwi.h
rhc b.tel inlcsc..ce (fiun) beuccn Mo halEs
of rhc ue. nur soearc<l wirh lim. (Fi8. 3).
AmonB rhc g.rdal population in 'Ihiw&, 6%
wre ..pon.d io be cuEent chc*is (9.8% for
metr; 1.6% [or wDcn) whilc among rh. aborig-
inc peopl. .h. pr.El.nc wae 42.1c/r 146.5r fot
ment ,8oi for sm6) An,lyrs ot 3o.iod.mo-
gaphic f.cro6 sugB6ed thai hcn,old.r p6plc,
les cducalcdpcoplc, blx{ollar rcrl, rs, .bong-

?tl
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h.c inotGr .nd d!ir*.6 wrc mor. Lk.hcw s,.c. nur.s Lr a J;;;;;.: ;:1"..- 
subrci3in H.hm,rrdd or$. Ropr.'s R.pubrE

ilLlj.g--""-- *, *;;;il1I lLTT :,'",,,. s"av pop,r"rc. o,*ca
outy q3 .Eurd I 2 F.B, @mlPondin! ro thcEr y.r h rh. p.i@ry Eh@I. Du.us-rh6l
ylaB Eoh ,unior bi8h kh@t,"*d"""t *r,_r ^plMr.De nk3 ri- t o 2% to tO% ,, Sri.h .;

- 1.:l a':* o.*i"a rEr.E iD rlr Hu.rb -mtr 
t dEIv nErv diE ,fu€ h rhc wry

-1'.j* "* .{ e... nur " a"v -a , onoh.r,on. wirh moy orrk' ih.rtd,6rj,n8nr'.e' nMbcr of ch.*rr m.y a,i*,p ro :"i*---t:":^.::" ID r'di. .ron., hndbor8.?ra,nur3.d.y. 4, D rhc t 96Os, d.sribcd t8 <tiE Enr (ombF
, :^11. :l ":* ^' bd rob.<o F. .eo.dh8

so@hodMor.,,i, :i:;[T1*:Tr*i3::.mu.r*j
l? I-1 :T*, tT. *, is e$nd,ry m eh -':--1: :'.e.":* "r--*" ",. i"-a*-e
or rd-.frc!u... Fottowira. 6.td srudy slnct- (rrm.nrav rh6l y.aB t. Duhe lhc t.sr rworhd tk"I}6crd:r rlrbncd d,t 22% ot hcn ;d :::,:T' .t rh. .v. abirry or comD.E,aly
4/7o or wom.n inrni.,rd in ree6 ukd "*" T*r: oql.., rh. pan..n oru* or r(. h.soa,v-. rhc h.b,r r.nd.d to b.Bu i,, v",^* lTSo *Pdly dd rlE prE(rlc. ot .hoihs arcc.adurtr'ood .Dd Em.r w.- -". .g"r.. 

"r,"*I ll1 *: *:1*d r b@sr. Morc pEci.,on is

J 'M* I'Eg m M.].FE, Zzin a at_,e rc;on.d u,i c.remoao.qry or rh. bcrcl qu,d m.y k
-r./ 

o.r 
:o4 

(22.i%) EE cu.*n, 
"r,*_r. Li". r.nre ro rrE rlp., dudion ed &.qu.ncy or th.
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group. The3 year case faiarirr r.16 wele 14.9% (7ot{7 paiienrs) in the inrerucn

tio. group ud s6.3% (9 of 16 Paients) in lhe conirol Broup'

CoilCtlElo}ts. Itoueh compliance with r.{eral for.onfimarorv 'leinatoo in

rha 66r round wd low.r rh the 70% dricipaled, inlemediate end poim!, such

as na€. ar diagnosis d ca* f.tality indicare thar rh. t ial is matinS fairlv

sdsfadory poSrd AnM 200,',6!&1-7!. @ 2o0A Amen'an Cirel So'ie'v

XETWORDS: o.al cincer, modh c.ncer, head and necl cancer, acr.€niog, earlv

derec.lioq connol or.lrisual insp.clion, rtidoltizld lrtul' hrkopbtit, sutmuc.us

fbr6b.

Ll suirabh disease rot v leenrnS' in 'evcrrl regrons ol

Ihe wolld. tr has clntealll recogniable precancer6us

ral cance. (ICD C00 C06) salis6es the crilena for a examinaljon provided by trarned health workers. l'he
aRc.srandardized rncidence rates ot oral cancer (lLD

ld (oo. Col, C03.C06 categories) were 16.3 pet

lO0,0O0 malcs 3nd 7.7 per 100,000 females during
l99l 1992 in lhis region, the founh hiShest rales re
poned in the wolld.'lThlee rounds of screeninB al

3.yca, rnlprvals are Planned for lhjs study we de

scribe lhF srudy and tindings from lhe firsl tound of
screening, which was compleled in May 1998

MATERIAI.S AIO MEnMDS
Thc sludy panicipants are apPaEntly healthy resident

subjecrs a8e 35 years or oldet, living in 13 clusters

called Wnclay{rthslocated in rhe nonhem suburb of
'Irivandrum City, rerala, India Gig. l) Panchavaths

are municipal administarive uni$ in rural areas of
lndra, wilh lotal poPulations of 2O,OOO-4O,O00. lhe
nu,nber ofeligible subjects in each cluster varied Fom

5177 ro 12,147 (mean, 88rs). Thcse clusrcrs wer€ allo

cated 10 an intervenrion arm (n = 7) and a control arm

{n = 6) by reiricted {blocked) randomization. Ihe
clusrers were gouped into blocks of four, and the

allocation into inrervcntion or conlrol arms for a par

ricular block of clusters was chosen at random from

rhe \r pos\ible combinarions of study Stoup\ in

blocks of [our. Th€ folowing cateSories of subjecG

scre excludcd liom ihe study: bedridden subiecrs'

rhose suffering ftom open ruberculosis or orher debil-

irating diseases, and those diaBnosed wilh oral cancer

prior io cnlry inlo lhe sludy. The study prorocol was

ievjewed and approved by lhe institutional elhical

comminec, and informed conscnt was obla.incd fronr
panrcrparing subjecIs.

'l wo hcalth rorlcr\ (HWs) (l male and I temalel

hereafter rcfefed to as "inlervention ]IWs,' were re

cruired Io enumerate and screen eliEible subiecls in

cach panchayalh. they were univelsity graduates in
biology or social sciences and received a 3_monlh

rraining period organized by lhe Community Oncol-

osr Diiis,on ol rhe Regiondl C.arcel Cenue (RC(l)

tiivandnrm. on pcrlormanco of Ihe fotlowing tcsr''

. to enurrerale households and record all their resi'

lesions (leukoplakta and oral submucous fibrosis) and

alynplomatic early ,nvasive lesions ll is a maior (an

cer in populalions in South Asia (panicularly India).

the we;tem Pacific, and certain rsgions ofEurope and

t,arin America.'? Incidence and monalily from oral

cancer ar€ repondly irrcreasinS in sev€ral Weslern

populations and easlern European populalions 3 Pop'

,rtirion-tased s-year survival tor palicnts vnrh rhis

group of cancers is applonmarclv 50% 
'n 

fie U S I ir

ranped ftom 45% lo {9% in E'rrope and approL_

ma;eu 30% in selecred developinB counriel6 There

has b€en very litde improt€menl in overall s'year

survival over the lasl 3 decades:r alfiou8h 5 year sur'

vival for localized cancers exceeded 80% in $e u 5 ' it
was approdmately 60% in selccled deleloping coun'

rncs' ihe poor overatl suruval reflFcr.' rhe advanccd

sraRe al diaSnosis for lhe vasl majonly ot thesc can

cer . as S-vear survival 5fldom ex(eeds 40% fol pa

r,enrs wilh regronal disedse and 15% lor lhn\P who

have dis€ase wi$ distant metaslasis

tisual examination of lhe oral cavily is a simple

approa.h lo dele.ting asymplomatic o'al cdncers and

precancerous lesions The pPrformancc'haracl€ns

tics ofthis tesl are salisfaclory in le'ms ol sensluvlly'

spcrrficiry, and Prediflive value:7 ro lhclelore il rs a

\i'irahle scleeninq lesl for oral cancet' Ire'an'Protrs

lesions. such a5leukoplakia' are likelv lo regress it risk

tacrors such as tobacco and alcohol h,trns are

stopp€d. Early slage oral cancers are amcnable to sin

gle modaliry lherapy wilh e,ther surS'ry oI tadiarron

wrth min,mal posllrealmenl sequelae und ptum'slng

lone lerm disease free survi€l'
-tho,reh 

oral precancen and ea'ly cancer\ I dn be

aerccred Lv \asual inspcction of lh' 'rral taviry lo
aare. no srudies t ave evaluared lhis aPpro'!ch in lcrms

ot reduction in monality ftom oral cancer' we iniu_

ated a commu ry'based, clustcr randomizcd con

iiollcd inrewentlo" rrial in liivand(rnl Districr'

Xerata,India, in Oclobcr 1995, lo elaluarc the morlal

iry reduction associared wilh scrcennrg by vi\r'al oral

c+"
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weighr, blood pressure, and respiralory pea-k now

A pair of IIws, hereafier referred to as "conrrol
HWs," were recruited from each panchalath random-
iz€d to the control arm. Theywere kained to enumer-
ate and inlerview the subiects to collecl information
on sociodemographic faclors, personal habirs. diel,
and medical hrsroN, and record (he rnformarun on a
st ucrured lorm. They were rrarned in measuring
heiShr, weighr, blood pressure, and respirarory peak
oow measurements, but no train ing was arven lo them
re8arding oral.an.er and,rral lrsual inspectjon.

Informarion on the households. such as locarion.
house number, address, typ€ ofhouse, facilities in lhe
household (availability of cooking gas, refrigeraror,
toilets, running hol waler, source of water supply,
radio, television, vehicles. and telephonel, household
income, name, a8e. and p€rsonal habirs otall subjccts
in the holseholds in all study cluslers, were enlered
on a household form. Thestudywas lhen explained ro
the eligible subjecis and they were provided with a

pamphler with pnnred information on the study in
Malayalam {the local laflguage). Each eli8ible subiecl
l4?s t}len assigned a unique number based on the
panchaF$, ward (a subunit of thc pancha)"th),
household number, and an assigned individual num_
ber. They were lhen interviewed for details regarding
occupatio$ personal habi6, such as pan lobacco
chewing, tobacco (bidi, cigarerte, cigars, pipe) smok

ing, alcohol consumption, consumplion of vegelables,

fruirs, and dierary supplements: and Personal hislory
of pasl or current illness. The responscs were cnlered
on an indrvidual torm HeiShr. weighr, resptrarory
peat flow, and blood pressure measuremenls wilh a
nrercury manomctcr were also recorded on the indi
vidual's form. A pamphlct des€ribing the harmful as

pecis oftobacco in Malayalam was dislributed lo each

household. lhose with currenr tobacco or alcohol
habils were advised lo giv€ lhem up, and othcrs wcrc

encouraSed not to iniriale these habi6.
Oral visual inspeclion of eliSible subjecls in lhc

inrervendon panchayalhs was performed in briSh{

daylighr with lhe help of a flashlighl. All rhe intraoral
sites were carefully examined and palpaled l he necl
was also palpated to dclecl enlarged lymph nodes.
'Ihe findings were recorded as follows:

. Nonreferable lesions: nssDres in lhe tongue, nph

thous ulcer, black patch. tobacco_related blanchinE,

fibroma, hypenroPhicd Papillac, erc.:
. Rcterable lcsions: rvhirc patch trlcerakd \!hirc

patch, vcrrucous lesion, submucous fibrosls. rLd

palch, suspicious ulcct or gro$1h.

Subjccrs wirh referable lcsions were given ap-
poinlmenrs for confirmalory eraminalion by dentisls
or medical officers in special clinjcs {ar lhe RCC) or
were referred ro &eir own phlsician or dentist, ifrhey
preferred this opdon. Those altending were examined
and [}le findtngs documenled. Subiecrs wcre again
advised lo srop robacco and alcohol habils. lf lhe
subjecrs consul(ed their own physici.rn or dernist rhe
examiningrhysician was requesEd to mail feedback
ro the screening project ofnce regardinB the findings
and advice given. Oral biopsies were p€rformed in
lhose wirh clinically confirmed homogeneous leuko,
plrkias, ngn}lomogeneous leukoplakias (ulcerared
Ieukoplakia, erylhro l€ukoplakia, verrucous leukopla
ha, and nodular leukoplakia), oral submucous fibro.
sis, and cancers. Surgical excision was carried our for
leukoplakia wherever possible. NonsmokeIs wirh non-
excisable, nonhomogeneous leukoplakias were ran-
domized ro a prevenrion trial with vilamin A; smokers
wilh large, nonercisable lesions were given close fol-
Iow.up.  ll subiecls with oral precancers were regu-
larly reviewed conceming rhe possibility of srrgical
ercrsion and ro assess any regfession or progres\ion.
Those with submucous fibrosis were treared symp-
lomatically. Subjects with confirmed oral cancers
were rcferred for lrea[menr with surgery and/or radio
rherapy and/or chemotherapy io the RCC, Trivan
drum. or a cancer ireatment facility elsewhere, ifrhey
preferred the laner option.

Ihe imervention and control cohons are being
followcd up by rheTrivandrum population based can-
cer regisrry to dctermine the incidence and stage dis-
rribution ofinvasive oral cancer, Beatment 8iven, and
monality. A spccial liaison has b€'en developed wirh
rhe n)unicipal dealh regisratjon s)Etems in the study
clllsrers and in'l-rivandrum Ciry ro obtain informarion
on monality. All dealhs occuning among subjecrs a8e
30 years or oldcr areabsracrcd frcm lhe dea*t rcgis(ry
and marched aSainsr tbe study data basc. Data are
recorded using D'Base and anallzed with ST TA sta-
tisrical software {STATA Corporation, Collc8e Sralaon,
TXl.

Shon rerm evaluadon ofthe emcacy of the inter.
venrion is based on th€ following indicators and mea.

l. I'anicipation: the numb€r of elitiblc subjects
s.reened as a proponion of rhe rotaleliEible in fie
inlcrvention arm.

2. Positivily rarc: lhe proponion ofscreened subiecrs
idenrified with referablc lesions {screen positivc)
b) rhe inten'elrlion IIWs.

:! Ihc dercclir)n rate for oral precancer ard oral
.anccr is rhc oumber of slrbjftls wirh lesions de
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4. Compliance$,irh rFfenat: the proponion ot screen
pos I uve. su biects rcponinS Ior diamostic conhrmauon Dy denrists or physicians.

5. sensirivir),. speci6ciry, rnd positive predrcuve
vatue tor de,eclron of oral precancerous tesions:
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Hroup. )pecrncirywas calrutared r\ rtre proporrrun
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limc, arecanul. and dricd tobacco leaves) was thc
most common form of lobacco chewed. lobacco
snloking prdominanily involved bidi smoking (a bidi
is a local cigarenc made by lwapping coarsc robacco
in a dried lembumi leaD, followed by cisarene smok
ing. The mosl common alcoholic dnnk werc a roddy
locally brewed fiom palm vine and an arack brcwed
from sxgarcanejuice. Pan tobacco chewing was morc
prevalenr in the inlervention Sroup among borll gen
ders when compared with the conrol group. Snroking
and alcohol drinkin8 were rare among females. Thcro
was a high€r prevalenc€ ofsmokinB and alcohol drink
ing among males in the interveniion group, conpared

turlong the 49,179 subjects screened by lIWs,3s85
(7.39.) rvere found lo have referable lesions. Ol rhesc,

la77 {52.4 ) complied wilh referrai for confirmarory
c)Gmination by dentisls or physicians. lhe compli
ance amone males (49.0%) was low€r rhan among
f(mnles (54.7%); ir was much higher in l}te agr group
55 64 ycars(59.8%) than in the age groups35 5l rL,rrs
(47.i%) and 65 yeafs or older (so%). Complian.(.N1tll

referral was lower (48.5%) amon8 rhose with incomes
lcss lhan l50O rupeeq (less rhan 36 U.S_ dollars) per
monrh a\ oppo\.d lo rhose with hiBher incomes
{58.7%). !r was also bwcr (47.3%) among screcn pos-
itive subjects wirh less severe lesions (suggesiive of
homogeneous leukoplakia) on screening compared
with those who had more severe lesions {sug8estivc of
nonhomogeneous lcsions, submucorrs fibrosis, and
suspicious ulcers or groMhs) (54.6%).

Among rhe 1877 subrecls reporting for confrrma-
rory eiaminalion, 53t (28.2%) were found ro have
normal mucosa, anatomic variarions, or beni8n le-
sions. The olher abnormal nndinBs were homo8e-
neous leukoplalia (n = 634), nonhomogeneous leu,
koplalia (n= s02), and submucous fibrosis {n = 174),
all of which we consider oral precancerous lesions,
and oral cancer (n = 36). Ihe derection rate of oral
precanceroDs lesions was 26.6 per l0oo screened sub-
iecls.

In a small "validalion study" involvin8 a random
sample of2069 subjecrs, Ue sensirivity and specinciry
ofderection oforal precancers were 94.3% and 98.3%,
rcspeclively, as rcponed in an earlier a(i€tc.',)The
posirive prediclive value for rhe precancerswas 86.6%.

A total of 308 subjccc with ctinicaly confirmcd
oral precancerous lesions were sDbjecred ro biopsy.
'I-he ouicomcs oi rheir histologic examinalions are
shoM in Tablc 4. lnvasjve cancer was hisroloSically
delecled in 7.5% of clinically diagros€d nonhomo8e-
neous leutoplaljas; some degree of dysplasia was
presenr in 59.7% o[ rhe subiects wilh rhese lesions.
Surgical cxcision was carried out for 93 subjccls wirh
Ieukoplakia.

A roral of 63 paticnts wilh oral cancer (47 in rhc
intervenrion and l6 in lhc conlrol group;37 males and
26 females) were regislered by the Trivandrum cancer
rcSistrykom the srudygroups during &eperiod ofthe
firsr round of screcning {Ocrober t995 lhrou8h May
1998). A rotal of83,764 person-years (35.49I malc and
48,303 female person years) were accrued in rhe in,
lervent)on group as ol Nlay 3t. l99B;78,754 person
_vears (33..111 Dr]lc and 45.163 fe'rale person-ycars)
werc accrucd in the (nrrol 8roup.-the incidence rarc

20 5X
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oforal carcer was 56.1 por t 0O,0OO person-years m the
rnlerven on arm a.nd 20.3 pcr tm,mo person years in
the conlrol group. For males, rle incidence rare was
73.3 in lheinlerventon group (n = 26) and 32.9 in rhe
conrrol Broup {n - U): the correspondin8 fiBures for
lemales were 43.5 (n 2t) and I l.t (n : 5).

Otthe 47 oral canccrs in rhe inrervenrion arm, J(i
(76.6%) were screen dctccrcd, 8 {17 O%) wcre inlerml
cases, and 3 cascs werc cljnicaly derecred from among
eUgiblc subjecrs who werc nol screened..t.hc dsrectior)
rare for oral canc€r was 0.7 pcr t 0Oo screened subjecrs
in the inrewenrion group. AmonS lhe scrccn derecled
cancer cases. 2! were males and 15 werc fcmales. The
inrraoral site dislributron ot can.prs in the rnrerven

l:118j9yp^y* as follows: rip {tcD C0o), o; ronsue
(ICD Col, Co2), 12 {Zs.s%)j Sum (rCD C03), 4j Iloor of
mouth (lCD Co4), l; patare (rCD Cos),4; buccat mu,
msa (lCD C061, 26 (5s.a%). 'r'he sne dislribution of
cancers ln rhe conrot group was as folorrs: rip. t,
Iongue, 7 (43.8%), gum, 2, noor ofmourh, t. palaie,0,
and buccal mucosa, 5 (3t.t %).

The pro8Em sensrtivity and \pec,h(itv rn derecl-
in8 o,al cancer we,c 7{,.6% and 7b.Z%, ;(,spccrivety
{Table 5). These catcutations inctuded t708 screen
positjve cascs who did nor compty wirh refcrral, were
assumed lo be false-positive. and wers .lassified as
such. Thc positive prediclivc vatue of lhe visuat in-
spec on u/as 1.0% for orat cancer_

The dislriburion of lhr n)iuimum nrcasurable di-
mensron of ..mcr, i,r lhe inr.ncnr,or Bru I, Ed, a\
follows:. 2cm:23r4c.ou{,).I Lnr: t2r1,;S"tr. .4cm
l2 (2s.5%). The correspondjr)g resuks for rhe conrot

t5ti.2%), respedivety. Thus, 74.5% ol lhe tumors rn thei erve.don group measured <4 cm, as opposed ro
43.8% in_rhe conrol group. In the inrervention group.
36 (76.6%) had no patpabte neck t,,mph nodes. ns
opposed ro 4 

^(25.0%) 
in the conuot Broup. I he stagedrshbution of orat cancer cases, based on rhe UtCi;r TCCTNM srage Brouping,I ' in rhe rwo srudy groups r\

Aven ln Table 6. In rhe inlen?nrjon group, t? 3 ot
tne cases were in Sra8e I or It, as opposed io tz.5% ot
cases in rhc conrol Sroup (,P < 0.05). Over the 3 year
period, sjnce rhe inception oflhe rriat, Z ofrhe 47 orat
cancer parienrs in the inlerventron group and S of thc
l:::ts_'l 'he 

conrrot Broups died. a 3 year cdseIalnxly ol 14.9% (7 of 47) and 56.J% (9 of l6J in ttrr
respecrive groups.

Dtscusstoll
'Io our Inowted8c, our ongoing study is rhe hrlr ( onrrolc., rnrervention triaj wrrh $e ainr of derermiLnt
whelher sc,eening by visuat inspecrion of lhe mourh
cnn reduce monalily ftom oral canccr, and whe,he,
rnrs approach is sumciendy cosr.etrective for rmpt.
mcntauon rnrourine heatlh care sellinEs in high ri\tpoputalrons. preuous studies have addrcssed lh. t{.nsibilily dnd loFslics of oral cancer screenint or pro!1dcd rntormarjon on rest charactcristics {scns ivil}
and spe,,iliciry).ot oral visuat lrlspectron, panicipalion
ralc. i,nd compliance wirh retenal 7 q,.

, Oral usuat rnspection of asymplomaric subjftr\
has Dcen previously shown lo detccl orat lesions when

f.1::4u-ed.,as 
pan of rourine medicat carear- and hy

I llv\ ()ral (xaminar,on\ per{ormcd as pan ot,hc
crrnicnr, \amrnation of6Z2.0Ot, vcle,an parionr\ rn lhru.s. relutred in rhe d€lccrion ot 814 orat cancct\

1?<
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Roulinc oralcxaminalon of2t,3l8 subjecrs bys phy
sicians and 3 dentisis in I hospitals of rhe campola
re8ion in Sn lanla resulred in rhe diagnosis of I oral
cancers and 29 precancers.?

In many developing counEies, lhe health services
rcly on IIws in the provision of pnmary health care
and, hence, raining and uiiliatjon of tIWs for early
deleclion of common cancers (e.9., rhe oral caviry,
breastJ and cervix) have occasionally been pro-
posed.rTrd ln prevjous cross-seclional studies in Sri
Lankatn and India,315 panicjpation in oral visual in
spection by rrained }lws ranged from s4% to ?8%i
compliancc wilh referral varied from 5l% to 72%. The
sensitivily of mouth examination by HWs ro derecl
lcsions varied from 57.7% ro 6l-4% in the above slud,
ies; rhe spccificiry ranSed fiom 98.6% to 98.8%.

An oral cancer screening program has been ongo-
ing in Cuba since l984.ra Alrhough each denrist in rhe
Cuban tlcahh Services is expecled ro provide yearly
scrcening with oral visual inspecrioD ro an as.signed
population of approximarely 2000 subjects aBe ls
years or older, in pracrice, this is carried our mosdy as
rn oppoflunislic elaminadon of subiecls repoflinB
denral problems. ]he proponion of eligible individu,
als eramined never exceeded 2l%in males and3t% in
females in any given year up to 1990. Descriprive
srudics con(ludcd that fiere was no reduction rn rn-
cidence of or monality from oral cancer after lhe
inrroduclion ofthe screening pmBram, possibly due lo
inadoquarc covcrage as wel as poor compliance with
referal and lreatmenl of preinvasive lesjons. Nevcr-
rheless, rwo-rhirds of the 715 oral cancer cases dc-
rcclcd in the program during rhe years 1984-1990
werc <2 cm in sizc. Sragin8 dala based on half of rhe
oral cancer cases regisrered in Cuba showed rhar lhe
propordon of Stage I cancers increased from 24% in
1983 ro 49% in 1989.

Iran tobacco cheMng, bidi and cigarelle smokin8,
and alcohol drinling have be€n eshblished as the
maior risl faclors for oral cancer in this population.re ')l-lhe diffcrenlial disrribudon of rhe maior risk fadors
beMccn rhe inlcrvcnrion and control groups is rhere
lore of concern, although somewhar puzding in lhc
prescncc o[ comparable socjoeconomic indicarors.
Ihe mosr lilcly oxplanation is lhar an inJormarion
bias, rarher lhan failure of randomizadon, is respon
siblc. 'lhc subjecls in the iniervention group mighl
have been more motivated and fonhcominS aboul
lhcir habils as thcy were offered acrive intervention.
The intervicr^rcrs were, of course, aware of $e inreF
vcnrion or conrrol s(arus otsubleds (anorher porenrial
source of bias). and one cannot rule out rcrrospective
''.orrcction' of intcwie\e dara folloqns rh€ physi.il

examination. Risk faclorc will be accounted for in lhe
nnal analysis, by statificalion.

As any communiry inleruention, clusters were
randomized to midmiz! fie potemial for conramina-
rion bcrween inrervendon and control grouprs. where
rh€ recruilment process involved house visits. and rhe
eligible subjecrs were otrered screening in lh€ir
homes- Our analy$s suggests an associarion b€tween
clusrers and the mainrisk factorrOable3). Wc rend to
inlerprer these differences as beinBduero informarion
bias, In which case rhe rwo groups would c:rperrence
the same background incidence and, in rhe absence of
inrcrvenrion, morlality rate. ln Jsuch circumstances,
rhe srudy would have 70% power to detecr a 30%
reducrion in monaliry from oral cancer al a 5% siSnif
icance lcvel in the intervention group compared wilh
rhe conrol group, by rhe nimh year of follow-up.
Should rhe risk of lhe dis€ase be differenr in the rwo
groups duc ro a real difference in rhe prewatence of
risk facrors, adjusmenr in lhe analysis witl mainrain
rhc level ofsratislical power. Al rhe end of follow-up,
we may have insighl re8arding rhe aciual ditferences
betwe€n the two groups by comparin8 lhe cumutarive
incidence of oral cancer on lhe lon8 rime period_

The paniciparion in screening was acceptably
high, panicularly so for women {88-7% of eligibte fe-
males screened vs. 73-t% of eligible males). On rhe
otherhand. rheproponioncomplyinBwith referrat for
conhrmatory examinatjon (52.4%) was lower rhan rhe
70% anriciparcd. Oflhe screencd subiects. 2.3% were
rcferrcd for hrther examination and 3.8% were exam,
ined by ph)sicians.'Ihe low compliance wirh rcferral
in fie previously reponed cross secrjonat srudies in
Soulh Asia as well as in rhe current srudy stresses thc
need for appropriale educarional measures lo mori-
vate subjecls ro complywith imervenrions, ifthesc are
ollered in drveloping counrries. We are taling active
sleps ro improvc lhe compliance in rhe second round.

lhe findings of hisrologrc examination ot biopsy
spccimcns of clinically dia8nosed nonhomogeneous
lcukoplakias underscore th€ need for routine biopsy of
those lesions- Onc rhird of clinically homogeneous
leukoplakias revealed dysplasia on histology, srressing
rhc necd for close follow up or evcn rourine biopsy of
rhcsc cases. Though the numbers of cases of submu-
cous fibrosis subiected to histologic examinarion is
rarhcr s rall, the finding thar mor€ than 50% harbored
so,l]e degree dysplasia is of considerablc ctinicat in
rercsr. our iniri.l policy was lo encouraSe only sub-
jects with nonhomogencous leukoplakias ro undcrgo
biopsy. We are now raking a€live steps ro encouraBe
also subiecrs uilh homogeneous l€ukoptakia and sub
mucor's librosis to undergo biopsy in vicw of lhe
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Supplemenration lyith rerinoids is reponedty as nEfEf,E {CESsociared .,rh res,ession or oral hurnnrarias.z ;ow il- il,iil.iil. t,,r*, 

". 
*mpr6 tu.r pEn,.e or s,..nhpever. thcir emcacy in reducins oe ,n:,den.e or orat ro, d"; ;;i;;;,h *p. No. 3,r c.neh w6,rdcincer rn high risk subjecrs remains unlnown. Non n."t,t o,g""*r;,1r6s:'

srnotin8 subieds wirtr nonercisaUfe, nonfrom.". 2 P li, Dltr, trr| htr sL r.tt.y,, ialmond L youne r. cjn.

E:iiillffiJ:fl,:il:;:I;: ;ii;.ffiE", 5l#,i.u=:T'_F*,:ft #l"xi H:,I'i,rt:
per weet) or no supplemenlation. tf rhpse lesions, on .. ."r".- Mp. ";i. D"mie*i p, 

^staD 
A. nend.t H.follow-up, regress ro bec"." *.,"ru", ,.r*tJ 

"r.,: "t''.- r..,a' . '-*.i].odqe 
tud mod.rnv r^a.sron wrlr be arrempred. This approa.h may indease I.J:I-1i,1-j* * !' '-r'. r."-"."a 

^e"".,rhe proponion of precarcerous tpsronsexcisionandrnaytunher;;ffi;#;illfl:i,f ' Efl&iffi.f.;*l,"J"1}ftf;.:l,l*1l^;#of orar cance^ ' t -"-" t 
f t?, "!l_ il;;Tffi *ob No ee27ae. !,Ggr.da:The buccat mucosa was the mosr commnn in Narcnar q"e. ris*"rc. rgss.

rmoml cancer sire in rhe inrcryrnrion *,",r-;a ;; s::j:T.F;se'Y.ydd@h,a,r"cjpoec.B.rral,rinen.).
posed lo tongue cancer in lhe .on"oi ' -- "' 6IeE 

'' 
su,t?l or6er qbms rn Europe rh. ruRo

i,'rgr,, u, *ni",i.,.i j;;;"',il#,X,::1,,]|i ff"i,:','ji#S H-.mil^,;;;Ii "; :;;natural hjsrory of cancers ar rhesc rwo sires. rm re- u. s,*"-*tii,,i i, sjfij. r-ri, or,r. c-"u. ,u_r,"r
Poned 5'year survival is low for par;enrs wirh roneue :n_dcdoping 

turd6 [aRc r.*on" orur,""J ,i. ,ii
;#::,'.'fl:I"1"TIi,'i,l!?i,l1T:::.v:..:rtr ' ;rfi"ifrfl1i""-ffiliflil,tr*ff:?*r,:l;itr',
.*."* ;; ;;s"; ;ff ;;ll"#[T1,fl::]: I ;'l"J;*",JtX?."", ],rH*:*i*":l:.{nlslory lhan ronSue can.ers; if so, buc.al mucosal - praeer @6 ir sn tar,. ,,t, urro ,rr.,aii_1..-
cancers would have a hi8her I'telihood otdet.crjon hv u Mehk Fs.Gupr. Pc, Bhonsr. Rs. Muni pn. o.ri"-_"*
screenin& These findinBs havc somc rmnt. ' nno@re ,r' Dtr.ttion ol ".1 ** *rrs u*. ;."i;
.."r *"L, *,*.-g,;'ffi il:';'Ji::Ti#' H$J,#;T"^"""-;-.JL?'i,'iL',1
ences in |}le intraoral disriburion ot lesions ber$/een , ,-*rrr*r,y" xus, i,,"-a"yrrua rc. ncprcaucrurrro or8?o8raphtc reSions {due ro difference, in rne refariv" u orat anq ra prconer dekron oroq,m ,,..^-.
disrribution ol csrablished risk rr"",, ,r, i "l pfi p,-EvrE l'h eE moder in t r"^"- e;;;";;,:;';1:
robacco .hewing, smo}jn8, and alcohot consump to Mntntu B, Santa..aaytue R, suniluma tB. B,nu x.tion).'r I I is polsi ble d1a r orar canccr sc reen ing may be n*,, ,, *.:,-,* iin-, 1,i'iiprodu.,br,ry d4 va r,dnv o,more ellicienr in .ase de,".,io, in ,"giou" 

'",ii, 
, r,ieh -.r .*"r i,,'p."u", [, ,^,]o *a" ,;,i* _'ii.,rI,rist of buccal mu.osat c."*^ ,r,", i" , 

"si".; 
;1,", rorm of uar preoer mJ @cct. st l c,,.c, ts)t:j6hrgh proponron ot ronSue can.(r\ among orat can. ,, ,,"",i1* u. 

^ 
*,0" a, nealrh @rreE on edry dcrfrtron or

. Earrier derecrion or cancer in rhosc screened w"s ,. ii:1q,iTi,lffy-;T;:,nE*,lt* 
";$;_

clearly evident by rrIe ena or rhe nrsr rouna or,creln t*,"* ::a..".aii-".-r. i"a;;Nd Derh,: laype Brcrhe^ing, as rwo thirds of oral cancers 
'n 

rnc inr.-"",-" .- ved,@l PublEherr.1993.

iJ:1HLi',XflT:".["':.'fi .1|lff ffi :il*'1",^#H.d*f",'fi ',rL##.f;,;)lrru:i,r*:

i:-*19.,:, "".,"*enrron 
gruup rrai no parpabre ,, ,"--o- c,j,.ir- si,J3*Lrnan H. L.n(c Anrn l.rvmph.nodes, as opposed ro less rhan onc.rhrrd ; rhe lSlq:i -: ^ 

p.r., ou. - .,.r*,o" 
"i ,i" "*icontrol group. These facrors scem ro lc responstie cance' onrrcl p.gr&me i" c,u. rp,a.-,."r"o,-igsilii

for the difference in lhe 3-y€ar fatalilv from
cer in ,he s,udy;;;;;"',1;il;;.i;:;i..;,",,ffi 

l: $:"!!qut"l#r:rJ.#1#;ffit!:Ti:;lEroup.as opposed lo 56.3yo in th. conlrol gruupr. rr MddrFw B, wAteyx, Duu sa, **o* 
^_-. *, r"..1n,Though compliance Mrtr reterror n.r,A, r" t" "funf,- lyorlnmaF n. .! ar. Gnce, *cMR ,n a hb:r hnr"- ^,improved, rhe inrermedrare ona po,"r",,u.t o",ra6" FPhrd hm8 lcal hlu (B *-u i-r,, t","-,i .ii

and faraliry, rndicate fairty sarrslacrory proeress for rhe ru saJ,ananyaun n. ucarhde aunidiG in lhedekrion
:::"1j,:i,i::i- T, acrive sreps arc riken ro im -a p*,enrion 

"t "oi .i*i. <t "r o,-r r", t c>,,"",provc compxdce oI s(recn pos rlr, \ubtc(t, Mtl, rc9/.118.t49-s4.
conrimrarory erdinarion in suh\eq,,(.rllo,,nd. or ," 

1:'::,"] il remo ]. s.renrns ,n pnm.ry hcarrh , a,r
in,ervcnuon i,r rhi( srudy ;];iijll;lJIi,.:lT#,tu ,tuu,ces (nnoa \lo,rd
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r-rval,. - t-\'

were from-dr6r.cd or sepaated parenB {P<O.OOS),- About 3/f ol ihc pdnicip..R were ianoraht ol
asociated h€alth harardr or tho{rght tlEs€ iubsrances ro
b€ harml6s. al&l eraining of teih war reen i. 39_5X of
area nui u*B (P:00o1). on€ @e of rubmucoue fibron3

, w6 adent'afd .mo.8 .. arec.nut de*er.

AwareEle level ol heatrh har..ds was p@, .mon8 rhe
rrudenB. He.lrh edu.aiion .gainn the .ubrt.nc€r ar.n
early a€e may help in .urbing this p.obtem.

&e..nut, Gutta, chitdren, Aw.renesr, C.osr sectionat

Ba.kground

Glob.lly, areca.ur i5 amod8 the most.ommon addictions
toll@ing roba..o, atcohot .nd cfteiE.r tndi. is rhe
lar8est p.oduc.r a.d.ontume. otarftanut an the wo.td.,
A.e.anul.heqnC re.o.si.tered a benign and ioc.aly
a.cepl.ble habit amonS mosr tndians t tts chroni. use
ro.vibul es egn i,icanrly to the hath inciden.e oforatand
oropharynte.l cance. in hdaa.Aparttrom rhe
(arcinoten[ potenriat, a.eanuthar been lhown ro be
.ddicrive.nd devetopmeni of typicat dependence
5ymproft asoo.tedw h its usge ha3 been des.rib€d,.
A.ure eilecs o, ar.canurchewin8 includea$hma
.xrcerbaion, hyp.nension, a nd tachy.ardia lq The othe,
.dverte healrh efiecB inctude orat teutoplakia,
submeout trbroi'r .rd aurn at*"su.. , wh"r i,
coneide.ed be.i8n are.anor uec.naci asa Bateway ro
lob.cco u* alroEryeany i. tife.r

Tobarro alontwiih are.anui, st.ted time,.atechu and
cond'ments hater gurka Aaa.€5nve advenisine and
marketmt otButka in rmattattr.ctile and inexpenrive
eachetssince eady 1980s hat greath enhan ed rhe sates
ol there prodoct r. " AdveBe ef{ec$ of tob.co urase are
orr l cance., c.rdro vas(uta r di*.e5, Ch ronic Obsr.uctive
Pulmonary Dreate to nane. few.

ahew'nt ol rhese productl uluatry rr.r8 at anearty ate
(approx'n.tery rt t5 vcarsland byadu[hood hBt
u3ers.re add'cted ro lh'ehabir. The.ur.ent probtem ol
roba.ro usaBeamo^C 13 ro 15 year otd s.hoottoiot

Please cirethis paper d: Nitinr, Naa.raj X,shashadhar (otran
M.Arec.nuiand !oba..o ue anohg (hool.hildre.,n a
vill.gei.soorhrndaa-acro.ssection.ttrudy aMl, 2O1o, j,
5, 299 301 Doi 10.4O66lAMr.2Ol O.2AO

ao.r.sponding Author:
0r Nitin loseph, Asrisrahr
Depanmenr ol Cohmu.ity
(ast!rba Medkal College
Unive.sity), tight Houre

drnrt,njoscph@ehail.coh

Abstract

Ar€.a nui is th€ folnh mosr .onltMly osed psy.hoa.riE
iubrtan(e in the world after caffeine, at.ohotand ni.orine trs
ute is considered a beniB. and iocia[y ac.€prabte habir
among molt hdians. Ute robacro, .hewinR are.a nur .t5o
leadt ro onl and o.oph.rynte.l .aEers. Chewrng ol these
s!brlances usually starts earty in life t.adh8 to a muttirude ot
problems in adulthood.Ihis rtudywat conducted amonB high
tchool studenls to determine the praatence and to assess
awareness of healrh harards assciared wnh there

ThB cr63 seclional ttudy w.i c.ned out 
'n 

v.nt.mon vilage,
Sooth lndia All .onsring $h@t dildren ot 7'i. a'i and 9ii
.la!s we.e inteMeMd indp'duatty uroa a preretred
questionnair. about lhen chewi4 habrtt Thir w.s loltowed
by a I horouth oral @rty examinatrotr lor . tt

Out of 392 participa.t3 62.5% we.e boyr. Me.n aee oI a[
padacipants was 14.8 1 1.11 yeaB Ihe ,.evatene ot are.a
.ut osage amo.B boy3 and Birl5 was 27.3'i and 6.1% while il
wae 7.4% lot gurka (ronlaint rob.(.o) amonsit boyt
Matonry oi students starred chewna between tl and 14
yeaB. Aboot 49ta of usert were .hewa.g thet€ substances
regularly for more than . yerr Add'crrve lendencrer we'e
teen h two utert.4l% of osers ch.wed the taru producl
u5ed by lherlamily membert (P<0 025) l3]l%o{.hEwerr
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children in (arnatak. nareotsourh hdia isestimatedro be
49%.

Sta.ting th.habit at a you.6 age j.rreaei the risl o,
ho.bidjryand modalnyin tar.r tite. I atro rigniti.a.ity
rncrerses the risk of.a..e, in rhe pDpotation. t
lr is l(nown that rh€ s.io demogr.phi. predi.toB or tobac.o
uete are poorly onde,stood in the seiety. ro

h this ba.t8.ound. , crols,setionat study was .on.,ucted to
lind o{,t the pr&alen.e ot .re.. not and gorla usase,
@rrelates ol irs ute. rea$ns lor chewjng, awaren8!.bout its
health haz..ds and !o identityth€ areciared ctjni.alty
dereciable oral lesions.

Method

I,
Ihl' rtudy w.t done r. Apnl ?ObS rn Vanr.muri vr[age wh(h is
o.e of the reventee. villages covered by pECVanrahun in
the field pr.cti.e area o, l. N. Medi@t Colege, Bet8aum_ The
vill.gehar a populati@ ot4885and it.omee in Betgalm
ditrrict. Thedistri.Is siruated in norlhot (.rnatala state o,
South tidia wirh a tirera.y rate or6! 42%.lurThe vilaSe has
rwoAove.nmenr hath rchootra.d one praEte hiSh schoot.
Aher takrngco.sent l,ohs(hootauthoritiesandaudrdr.ni,elt
rrudenrr ol Tr',8band 9-.h$ 1192,ot JI rhe rhree *hoot,
p6eot on ahedays oferaminarion were in.tuded h rhe
trudy The prevalent torms ot substances oed amont ihe
ttudenrs of thisplace w€re are.anut and 8utta.

Each stodent was inrerviewed indaviduatry unn8 a pretested
quertDnnajre eboul rhet chew.g habit!, a8e of iniriarion,
lrequency ol u!e,lource of intormarion aboui the product,
reasontfor !re, rource olmoney, consumprion amon! famity
members,.wareness.bo!rtheha.mfuteffectsof theproduct
etc. Thit warrollowed byan oratcaviry etaminarion, A brief
educarron p.otrammefoltowed immediarelyahe.the
!c.eenin8 to encourate rchool .hitdreo ro quir rheir habiis.
Regular ure6olare.anur or rob.cco were detined asthose
who chewed durin8 the pasr 3 monthrand.urent urerswere
defined ar those who.hewed du.i.gtheweek priorro
i.reNiew. Th€ data was entered in M5ttcetand wa! anatyred
!s,ng SPSS lnc. tllnois, USA wr5on l1.O Tesi orsilnitran.e
was by Chi Squa,e t.rr

Results

boy! Mcen aB. ol allthe nude.te w.s t4.8 years (SD =1.131
Tolal prevale.ceof are(anut u5aaeamohBsiudy padicip.nts
war lound to be 19.4%. Tbe prevele&e ofsutla o3ate was
low l1 5,6)and ii w.t 2 4%ahons boysand nitamongBnte
{lablel) No.e of!tudents reponed usrng rooacco rn any
olher fo.ms. Age of nadin3 rhe hibir in majoritv oi arecanut
!se.r (3a.7%J was 13yr.and maloriryorsutka useu 166.7%)

Matority ofthe boyt (55 75%)lrel.ame ro know aboui these
subn.nces lrom ther hendswh le mosl Erts (66 7%) came ro
[now about il f.om thetr ,am'ly members Mosr boys (44.3%]
prele(ed ro .hew a,ecanut or gutka ar martet pta.e whrte

mort tirrs at then homet (77.8%). Most of the bo!1
(84.9%) and 8nB (88.8%) were .hewing there subsrance!
lor one or mo.€ yea.s.

Mort ue,s o, both are.anur and ButtG werere&tar ure.s
a.dihongrhem maionty were curent ureB (Tabte2)
Amory rhe 67 boys who.h€w arecanut, 16{23.9%) took I
or r€s! pa.l durinB prcviour week, 13{19.4%) took 2.4
p.ckr durina pr&iour weel .nd 9113.4%) rook betw.en
1-6 parks every day durin8 previous week. Out of 9 Airt,
who.hew are.anut,4(44 4%, chewed l-2 pact, previous
week..d 2{22.2%).hewed 3 4 packs previourw6ek.
Our of 66!rka @8, I rook I pack each previous week
and 2 hrd taten 2-3 packseach previous weet. Addictile
iende.cyrow.rds arecanut ahdSutka wa, seen one each
imong useB. I /

Mon ttudenrs (78 5%) obtajned mohey to buy arecanut
or gutka packeB from ihen parents the ,rudenrs were
arked wherher then parenrt tnew ot rheir chewrng
habis. ro^y (50.6%) parents/guardians were reponed to
b€ una*ar. thai their chitdren were consumjaS areca.ur
or tutl.. Out ol rhe.ehaininS:t9 parent5/guardians who
tnew, a4.6% of them ignored rhe habit a.cording to the
respondentt. Out of the 79 .hiidren who chew earher
areca.ll or sutka, 14 {43.o%}.on3uhed lhe ,ame
prodoct asthenrrmit members (p=o.O2S). Ahong lhe 79
consumers, 11(13.9%) we.e from divorced o. .epe.rred
pare.ts {P=0.m5) About rhree tounh siude.B did not
lnowrhe harmtuteffed! ofthese product, or we.e unde,
the impression that ir wa5 h.rmtest (rabte 3)

Most.recanur orerr 114.7%)feh hood etatron,.etief lrom
looth ache 166%), improvement in o.at hysiene (1.9%)
followed by rerietlrom.auea (1.3%) after chewioS. Mon
gutka use4 (66.7%) le[ .etieved of iooth ache folowed
by mood elation (33.3%) afrer chewins_ o,at cavrty
ex.hination showed 30139 5%) our ot 76 are.anur
cheweE and 41ltt 0%) out of 316 non arecanut.hewe.,
h.d black sraininS ofteerh and rhis drrterence w.s tou.d
to b€ statisricrlly 5iBnifica.t (Ir=29. p= o.oO1) (rabte 41.
Oral SubmLrcous ribrosis (osMF) was seen in a boy who
waschewhg arecand everydayfor more rhan 4ye.rr.

Discusrion

Tolal p.ev.lence of . recanut us8e among rrody
p.(r.'pantl wds lound ro be dtm6t onc rn ewrytrve
childre. howeverthit iudy was tjmited ro one viltaAe and
may no! beaene,ali5abte Nonerhetest the data a re
mmparable todata lrom Oethiwhe.e 21.3%were
reponed io be.hewin€ arftanut ')']owever the
proponions were much lower th.orhose in other studie,
,rom the Marana rslandsand,n Karachi. t!r The total
prevalence ofgurka usage ot 1.5% in ou.studywas atso
m!ch lower rhan inseverat orhersludEs e L.Er :7

Age ot !lanrnSrhe habit among ho5r are..nur orers
(3a 7%) w.5 llv6.nd 6osr €urka ulers (66.7%) was rtr ro

18"
:10{ )



lf o*o,u,., ,"0", ,otrrnrr 
^MJ.2oro.3.5.2se 

:r03

ne fi.st eou..e of iotdoarion abour areanur or gurr,,or
oaio.ity ot boyt in thie nudy war frjend, white for gnts it wa5
ra6iv heDbe6. the rot€ of f.h,ly n.hberi and rriendr
intluencirB ihe chew p.a.tic6 ot a,e.anut and tutka in.hdd.s ws apponed by sc,at ortrer stuaier., ,-. ,.

l^ our study ihe m6i pret.rred pt..e tor.o.sming thes€
rubst.ncet w6 mrria ptace. The* ptac.sa.e faburitespors
forstudenG ar chewinA here en5u.e5 no te.r ot being caught
by parents or reacheo. t.,tThe 

nexr mosr prelerred ptace was
ar horn€.l. our study majorny or nudenB {48.8%) we,e
consumint rhese rubd.n.es tor more rhan a yE.r. our ofth€
roial $udehB iatinG ar&nutoreutt. rhe majo,itywe.e
.unenr usas. Comp.red roothe,,tudi., rhe du..tion and
quanlity ol consumption ofar€..nut..d gutk, was ters an our
3rodt 

'ndiatDg th.r lbnaMe.burewas. ter, * ou3
problen in our studyarea. !rt'rLr: 

Ihe addidive tende.c.y
towardra.ecanurwhichw., 1.jt%inoursrudywa,
.omparabteto fiodintr of Oaktey er at., Howeer the Gra.hi
riudy lound n to be 4o.3x.rI

The haan sour.e of money fo. purcha3ing a.ec.nul o.gurka in
our stldy wrsfamit membe.r. rriends we.e the source ot
mo.ey only in 2_5% ofcF3. tn Oalley el.trrudy 44%
studpnls purchased .re.anut our ot the, own po(rd honey
and 1O% ,.om p.renr3.t tn x.,achi,rudy 84.4Xot $udcnr,
wcre u3ing rhe subjtanc.s wlih tul tnowtedaeot rhen
lam'h "Sit.ili.ant numbert of dildren weretound.hewne

rh. s.ame product.odsum€d by.ny of thei. fahily membeB
Simil.r observdtions we.e maae tn *wratorher rtoaies.,ara

Our 3ludy alsfou.d rhat si8nificant number ot chewers were
l.milies of diwrced orrepar.ted parentr. Thi, was emir.r to
rerult3 ottwo studi6 doE in Taiwan wherein sr!derts ehose
p.rent! wcre eeparaied ordvor(ed had. hreher orevatence
oi arecanut us:ge. "r' tn e New Hdmprhre study, poo,
lamilial relations and low tchool 5arisl.ction were tound ro be
rheBreatcrt rkllado, torr.hoot.hrtdre.tryrng.motete\\
lobd.co." knowled3ere8ardhChe.tth harrrdsot.recanur or
8urta war verypoor amonS srudenis n ou,3rudy very f€w
krwthar ir leads to .ancer and OSMf rn lhe Ka...hierudy,
94.5% 5rudents lnewthar arec.nur ii in,uriou,lo health.
42 T96lnewrhrl n..us(ancer.nd 3 5* kn.wrhal,r
.aurerOSMI.'I Almort hrtt of the udenrs,n parwar et at
srudv knew lhar gutkr u$Ae teadr to or.t (d.ce,.,,

Misconceptiont lil(e teelin€ elated, retie, tom toorh a.he I
naosea, improvemenr olorathy8ie.ewas 5een in f€w
arecrtrut u*rs. ln Oaltey er al ttudy users feti,ecanut Bives
relielfrom boredom (75%), aidt in.o.cerlralion (sj%), et.res
lhe mood l5r%) an.lponpones hunser 146%le ln Gunar€etan
er alstudy 95%ofuse6aett etared a.d retaied after arecanur
cheung. t MircoMeptionr tike teethS retieved o, roorh ache
and leeling elated as 5en amor8 few 8urta use6 in our srudy
waeelso ee. orher ttudi6 r' tt:6 

rn addit,on to ih6 Burka
urers 

'n 
Wardha 5tody lelteaee o, abdomina I .omDl.r.r, and

,n D.rh' ttudyleh r.t,evedot mo..,.e

are.a^ul chewi^g war tou.d to berignifi@nrty
arsciated *irh bt.ct rtainiry of leeth.Ihie wer n
conta* to seEr.lothd rtudiswhere an areran,r
(rlewng pra.r(e war tound lo dR r eale d.nrat d*.y rr

rne prflate..e ol OSMI found rh our study war
mu.h les! in cfip.raton b a.AX detecred amone
Nonhern Ma.i.n. high rchoot .hildreh. r Ibe boy
identilied with thir condition waschewing arecanuts
reSularlylo,morelhan4ye.rs Another,esear.h3tudy
hdd lound th.t thu cond bn d*ctops atrc.8.6vear! ot
bel er qurd{sa8e whi.n wae huch eertre. ro our

Conclusion
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Areca (betel) nut chewing habit among

in the Commonwealth of the Northern
(Micronesia)
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lntroduction
'fh. rdv.6. hcrllh .ff€! asdnlcd wnh ,d: (bd'l) nut

us. ,ndud. o,,l .rd ok,ph.rynge.l cD.-. orJ prc_'ltgn'I
lcn"ns sd (ondiiion' (or.l l.ukophlti: od sub-"tous fibro

$, lum d,s. rnd rddrr',r (/.2) U'drnB r(r nJt ^*,i.i.,"d,n rurh tui: rnJ,n 
'nc 

Pr('ft r.q,on Ur A {udv
,^ r.,1", U*C..- t. '.p"(.J 

Jdud: nur !v hh'shlv

o--jcnr rmong rdultr rn M.lJn.sr 14. l Tawr' ( h'nr'

,h.,. Lhchrh E P'rd'rJ w'dd1 pu'cula\ 
'n 

rlr rb""g'nn
!.ri (t. m:oy ,.tb ' ruAtlA' rhir thr ch.qns h:b rnn

cum, $r Commonwc.lth of rh. No h.rn M&D,
Islu& (CNMI), Rcpubti. of Pelau, rhc }tdcntcd Sura of
Mi.ron6ir dd rh. R.publi. ofrh. M,shnl lsL.ds b.lonB
ro fi. t.o6r.phn, xe ofMrroncir which co"cr a latgc

po(ion of rh. cnt, sd *stc'n Pri6c Occrn Apzr t fr"m
Lh( E. Dphi.il rr,!r,un l,om Mcl.trcv/ rnJ lolyn.n.
rh. Mn,on6ius a,. dn'ind in th.n phrsi..l 2Prarm<.. l.
2ddnion,.z.h nl-d goup rcpEs.nG i uniqu. cuhu,. wnh

T%dh.r Gum ind fi. CNMI torn rh. No'!h.rn
M,D.r InindLhro whkh drodr rn r nonh-rorrh Jrcaron

Guyr $trq!& t lh@i D.ilallnn,rure (^9r(oll!9e
rhtr.dd,?s(Pmall s.ndns,(@klat ur)
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Specia I lheme - Oral Health
Are(..u|(heunq in s(hookh ldrdn

rable I Aqe, ierard rhararrerisli.rwilh rel€r.n.ero loba(co, al.oholand are(a nul ut.

Tob,cco us. wri .l'o *id.ly p@.I.n! .mont thcr
rh@lchildr.,; rlmon 1 qurt.r of nud.nc of boili 

'd.5
!.po(€d sokint rob:.co. Tob&.d chsing Dd./or rnutrdiP

PlnB s[ prrclikd bI I 7. i%. Akohol dinkrnB ws r.Po(.d by

26% ofhish rhel {u&n6, d,h. h.bn E morc Prd.l.nr
aoo.E m.lc nudo6 {37% ot mr.s w,'u' I t9(, ot f.'9:16)

Th. F..ni28. dnriburion of 2nsv.s on Ih. rcu(. of
bd.l nur for individurl<onrumP,ion E ddrn.d. Th. mr

,o,iry (1{%) bough,,& nur out of,h.i Nn Pdka mon.I
lN ov.' lo% r.pon.d b.inB.uPPli.d by th.n p&!$ md

rhd. *a sm.shrns of6. nui *nh fii.nd' (2t%) s'm'
od.n.s (9%) h:d e6s to rhc nur fron hooc g'm re
from which r}c7 pluckcd thr nto rhcmsclvcs.

Thc 6uks from th. annudc r.rion otlhc swcv x.
3hown in T2bl.2, vhich hts rhc rcunr thrt u*r grvc lor

.hNnt b<d nut. OknU. 
'h.hv. 

mdr (ommon rcuro 8im
Er'.Dvins16, th. nJ(. bol.d.m. s $ ad 

'o(on(.nunion.
n .im6 of@h{Pin.s and ro PnPon. huntc.. v.rv ttu .Md

n ro rcfrcsl thti. branh s to lml marurt rnd no". "*d n

Asdt no" .v' rh. r&ni giv.n for di'lil. or ih'
hebn w. sri!.d tdh, otrdriv. b'arh followint.hryin8

-d rtrr :FrBrn(. Ju. 
'o 

rrnrn6 ol rccrn. Erghr our "f
t60 i5%) vho msw,cd,h. tfrr'on on b.li.l, ed. rwnc th

rcr rut could crur onl o.cr ad onc mcntoncd r-hrr r}'e

D,.nrsd,d no, rpp,ovcol, h*ur6. l,shr mcnrro"td,ha the

quidbu,ncd rhcn mourhs, p,obrbly r(Lr.tl (o rhc)dd nnnt

A considarblt nunbcrofstudcno wid 6ei.rrd oral

p.doloBi., kion' md (ondrr"ns *cr norcd du""g the

('mii dnmn'o" lTrbl. J) rnJ I drnu'brnt numbn ol

childlcn (12 9%) h or2l lculopld<r 'fllc'. lcsons could

.i$d b. r.l.!.d ,o tobrqo GmokinE or .idl!E) or {e nu'

.hdinE. ! rl {ud.n,\ In *hu r ldlophkd $5 Jdared
,rs.ni ,ndulr,,x,n borh hrb s A(ond 'unmok'Pd'fir
rdxM nut.hdns*5ori lubrnu.oui hb'n,rMth \ubmu

coel budhB whi.h ws found in 27 (8 8%) of <hooldil&cn;
nin.hzd 6oblirh.d taol6 (nothoP<,,nA' 10mm) rd l8
hrd dly fatur6 offb,osn.

Discussion
Ata nut n rh. founh mor commotrly usd slbn.n'tofrbu'
ir dr world :ficr t,bacco, :lcohol nrd elIcin. ( I, Gk"r'.Iv
sEiar.d h..lth.nk b.htviou^, shich conlribur. ro mor
bid,N 2nd monrliry m l:t l,r.. oftcn .'. B'rblah'd du''nB

"*'i. -*.a -..tr+,""t...,nt. .ln<J xrJ nc Frodruble'
i" rr"r oornr.ormlm.c"rudv.6J%ot snpm (hrlJkn 

'n 
hrth

rnoL*+c icsula rhdor or x(r nut ln tl( ndshbou'rng

Roubh of Pal.u. Lhc Yourh T"b2uo \u^6' 
"f r0ol (hnP'/

N,w.d..eos/tohr. u/f lohn.Frlrr.l'u'tvl'Jr/rrLu Pdll r'
.,rJ.'l:.i.,,1n r,,.J.".,,r. horn;:m nv l'rLui.l n'1Icn

Ioba(../snufi use6 {%)

12\
20.t

r5.l

' 17.5

L.'hpn.d e h Tnvu. Ch'nr (a. ./. 9) :nd Avrn m'thnt
ihool.h'ld,.n (r/) !h. pdrl.n.( ol ,,a1nu( Lhcw,nt ,._
ard.d h ,h. p,*ar sudl in Mic'onsir *a considarhly
hi6h.r A h,th p,oponion of ch.*d in S.Pien rlso smo!.d
rob,..o 1nd (o.5um.d.l@hol rgul2,ly.

Hlbnu.rio. ,d addidion to a@ nut h1v. b..n rc
p,,.d rn Prpu: Nd C ,rds {{. /4) rmont rboht'nd
ol ln*in, (:hrnr {rt, rnd rmonE 

'mm,Brrns 
llvrnB In 

'h.
LInikd Ki,'tJom (lO.lr tr lik.ly,h{ .hild'.n who c,cBuh,
.hcwd' n s.hml'leving :s. will iE d.Pcnd.nr on . nu(
u 
"d 

tonrinuc rhc <hoiag habn into thcir aduk tifc, unlcs u
rpproprir(. int.florion i5 m2d..

Ii B almirtro nol. fit da.lopmc oford mucor,
lcsionr in thcsc <hookhildrcn, seiarcd *ith (hc hzbn oI
1,<, hur ddinS ed tob..co uc. Bdd che^ mucosz, o,,
l.ukoplJ andoaliubmu.o"" 6brcsis uc *cll chanctc,izcrl
r ord lcrions.lukd hy.hroni. uc olrhii subnrncc (r. 2.
/Z-.r4. Ot.l submu@us 6h.6ii a potdti:Iy frnitnft .on-
dron ladins ro @Bidcoblc dis:bilry s rF.iGczllI aus.d
by ac nor choing (.r4. Tlrc 6in%dicir/ ol th. ntr, hI
ben provcn ir cpcrimcntrl syst@ (2r) sd mor. '.(.nll/p.opl. who (hs,h. nur hrv. b.m 'r6M !o hrv. r ,B
Di6on rly inc'cs.d 'isl 

of oal od trophzyng.:I6.d (2)

11.l,k,nn'on.l Ag6cy for R.grdt on C.nccr ht ih.rc_
torc rc:lh n.d rhn,.o our n d.inot nic rohumrni (2)

Sonin8 r]1. hrbn d . yount zB. siEni6.{dy in(rcaso llx'
rnk oi(r..r,n thc poPul.ion 5 mrny of lh6. odno8.ns

laoe 2 ieasont{or chsing.r.(a.ut given byhigh_ichool
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Areca nut habits amongst children in Tower Hamlets,
London
Prcwlen.e, age olonset ond dcnogaphic ariotrshipsoldifletat arcca nut habits amongrt.hitdren inTo||6
uomLt' rondoa by p. Foiand, R- M. Ro.,/e, A.loh;non,;;d H. Mutdoch k Deat J 2o;t: rs{- tso- 15a

b.ah nEusWd.lO{p. .OOt I od r hr8h.r Lequ.ncy of&
lor p:n masla{P. .0ll..re trutron.(p< .os).nd b<r.t.q!id
(P'.061 rh.n grlt. Ih.lr.qh<yof .rioBedr hdbn Fs
b.twn r .nd 5 .p'$drFr wL howd boys u* p.n m.s.la
appmnm,r.ly I0trm.s p.rw..L

Sourh Airn.h'ldrn mry at ady b( dp.ri6ad uk^ of.re
nur.cr.ain an.nr'on ihduld b. d,.<rcd roqr&,d.nr,ftint
,itni oford submu.ous 6br6;, ont onar .nd orh.r
por.nri.Iy mau8naDr l.sions wirlio th. Sourh Asian popularion-

. cDE rhollll pay rp.<iat attentjoir'td si86 of porstiily
nDliStur l6io6 Md o.d @lq in surn Asjan clildru.
This sleld a(mrpfiy he"rth prc-"tt- ta"g;o.

'lo.umifr pd.l.n<.nd &Dogrphtr rtar,onsniDr ot
diff.renr d@ nd hrb' rs mon8s .hitd!.r

O*,8n
sdf'admi.in.r.d qu6rioDaiG

Cnrd,; .B.d b.r*- I I 
""d 

t 5. Of EOO qu6rionr. u 6
diri.ibur.d, 70. w.rc tully comptd.d {83%).

S.nint
Iwo condar/ *hook ir tlE r.ndon dijtdd ofTNd H.nJ.i!

D.moamphi., de Dur habib urd, .t. 6ln u€d, nil cin&

U*B ofe, rc rut habn wq. .r.lqiv.ly 6om $. Soulh
tui.n popllarjon. Of rhis popd.rion, z% had orrB.d i, .
h.bit, dd deFrddt upon habn b.lud 5,r d92%oflh&
still..main d offit u*rs Th.hid6r p.ddocof or.nr
e for boys.nd sirls r6pe.iiE *- for tu nut alon. (36%,
4r%), foloB€d by misr.. pan (35%,2 ),b.t t-qujd127
26%) dd pd ma.l. ( | {%, t6%). Of dE @Er rrr 4-4%
entagcd in on. habit only, 24% rm, 2096 thre .Dd I l% alt fou.
The hi8hd p.riod of riiL for sianjnt ro ur {M nur .ton.,
bd.l-qujd a.d misre po w.s b.Gr .8* 5 dd 12, *hih for
pa, mdda it B.ft.r 10. aoys had.3ignfi6 ryhith.rristof

:Trhtr paFr ,.poru lhc ourom6 of z
I quBrionna( rnv6llglllnB s.lf cpotu

of four varianBofdfrarlt.oniumplion ir
a laG. ! ple of 704, lut.ly B Elad6hi,
.h do aEed ll 14 fei AKa nur con,
sumpuoD by it*lf is th. mosr .ommon
hah'. (onsDm.d by 16% ofboys dd 4l%
or Btrk r6p(riy.ly. Ttr consuhptro' fr..
qu.n.y of.I variDLi w low, ra8in8
Gom lhrc to fik weuy .pi$der with rh.
.(.ptio, of pm mrsala (a prepri.r.ry
I{xm oib.r.l'quid o. p.u) whi.h k3@n,
suftdbyboF l0Uo6p.rEet.

-l-hd aufioF .clnowl.dge thrt ar lh.k
kvcls of (o.sumprion drre appars hd.
heanh risl of ohl rub mucou fibrots
fronr rh& n ns aloft. Tht ,u$o6 w.r.

or ,bk ro .ou.cr d.r .boui inc.ddnion
or r,btu.o ro th* p'oduc. Tt.'. has
t)tcn a developin8 .on..h in rh. tx abou
Lhe h.alth .omprcoirins t{prG oi.on
!xn,rr!,n ot Elrd(ha '. whi(h ,nd.d6
(niJ((u bl,diildr.n irom sourh Alan

@mmuDit6.r Tf ir papq h.lps ro.oDrcr
ruali* fi.* con.ems. Tniny 6v€ per c.nr
of boys .Dd 2996 of 8i'ls ..pon.d rh.m
klv6 B .urcnr .tw.'s ot miee pan
(comcrdaly prcpd€d are. nlt s*€€u')
*hi.h,rh..ulhoE.or., mdr ale inctudc

Thc nndings demo$!' . rh. dii6.uhy
of und.^rodins .ompl.x, radnionJ
b.haviouB ltin8 rlf.ompLre quenon
8i.6. Are nui p..pu2t'on d con
sMprion in b.rel quid or paan has
tmditionally b.cn a(o,dint ro irdividDal
prc{er.nc.. & $n inv6d8ation r.pons,
prcpridary varian$ ar. now b.in8 del
opcd, pa(ta8.d rnd eld undd a rangc of
ha& nanrs. Thi lads- as lh. aurhor\
ra%ni*, 

'o 
ta.ation i, rermi.Dlogy nnd

Bcilfi promorion nrsreBi6 &. r..om
mcnd.d.'ihn mishr in.ludc hcrlh edu(r
tion with,n (hols -lh6t voun!
.o,sumc^ .ould b. ,Jrr*n !) ir.ad rh.

hbd! otprcdu.ts to nnd our rh.n cotrtcnrs.
Th. valu. of rhis .dvic. is qucsrioDabl€:
inad.qua r€ lab.U, nE , n iorma I on .nd in.p
prupnare .omposnion o( rhe propn.bry
v&,.nts ha ban ,d.nr'fi.d, R.Eutlions
.rc.v.ilibL ro.ddr6 Uep fruufr.rur,

,ao L.dn6 in t)€^tol Poux H@lk.
t aaddtu\ o d th. Ror) Lord@ ,nool
ol Medrirc ond O.nniy

I fi B.di wh.r s !urb: Ban'h D.nbt Asti.
ro,Nd t9ee, rr(i) 20

? R Gou.h.r. M O t.n.1t connu;tf heed
P,ftnti.a ol $,t c.nrl: HroLh *oDotion
ittoutt5 t.t htt to b.tot 4urt .rd E, t. E st
ro,Jo". s' Rn'nob ili rnd rh. R6FI
r.niron vh@l or M.d,or rnd D.ntr{q/

srn,.d Drnrrt S.0.6
Iorr Hrml.h rnrtrhor N Hs T.sr, 1993.r Th. ro.d r,b.u,q tr.sul.!o.s, r9%

r lh.ToSJ<o ProJu( rjh.u'ns(srf.(y) R.qu
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Areca nut and betel quid chewing among South Asian immigrants
to Western countries and its implications for oral cancer

- screening
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Global usage of betel quid and areca nut
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vcry youn8.nd old alike. These products havefiigher genotoxi. and carcinogcnic potemial
cohparcd whh co.venrional q! idse Chcwin8 of rhesc producrs usua y stani ar an carly age
(al approximarcly 13lo l5 yca,s)and, by aduhhood, mosr users.rc addided to thc habitlo
Olderadulls arc not alamcd by the tad rhat young chitdrenre indutging in this habit as ftey
considg il a pan of$eir nomat lifel0- Howev6,lhis praciie often teads ro addiclio,r tud,
oncc lhc habil is fomcd, il pcrsists aher immigrarion.

B.lcl quid substitutG conrain borh carcinogens ed genotoxicagent! which have rote in
multisiag.progrcssioD oforalcar.ey'l. Smokclesslobacco conlains nitrosonomicotine and4-
(methylnitrosamino)-l{l-pyridyl}t-buranonei a,eca nut conrains arecotine and 3-
(methylnitrosamino)propionilrilc, wlile lim.prcvides r€adive oEgcn radicals, cach ofwhich
has a mle in oal carcinogcneiso.

Ch€win-g bet€l quid wilhout tobmco is an independent rilt fador for dcvetoprng orat
carcer'/. Wh€n b€lel qurd wilh tobacco rs con\umed *ilh alcohd and \moting th. retalive
nsk incrE3s6 I l-foldll- Th. rask ofsuch inl.cctions may b€ underestimata.t in some Souih
A sian communilies. Forexampl., Sikhism and Punjabi religious beli.fs prohibn atcoholand
robaclo ulel1; howevn. rherc are iepons otalcoholl\ and lobacco consumpllon amona

Bcr€l quid chcwing seriously afreds oraland periodonral hslrr wirh higher oEt hy8ienc ind.x
scores! increascd periodonlal pockel depth and blftding causing por orat trygicnelT, l8. Therc
is nol cnou8h evidence to sugg€st lhat poor hy8iene alone in absence ofhabils and olher risk
faclors las a rolc in .liolosy of oEl @nc€r.

lr is imponei, howcver, to rcmcmber ftal lhc South Asia, communiry is nolhomog€nous, for
il hrs p.ople from diverse cuhures who have disliDcl beli.fs and practices. The cxienl ofareca
nul chcwing vades among diff€rcnl rEliBious groups and amonB fir' and ssond g.neElion
immiganrs. A sludy fiorn Lcicesrs, uK, rEponed rhar areca nul chcwinE was mosl common
amonB IiRl gcnerarion A s;an immisBnts with the hi8hesr pr€valencc amongJains (2E%) and
Muslims (23%), followed by Hindus (18%) In second g€nenrion Asian immis.anrr, this
pracrice was hish6t among Muslims ( I7%), followed by Hindus ( l3olo) and Jains (12%)r5.

h is inrdBting that lhe proponion ofindividualschcwingarecanul w6 reduced if, generators
subscquml lo immigmlion. Ilowcv€r il is a conc€m lhal fi€ lridirional habil ofspining our thc
conlents of bctel quid ha! also changed, ard it is now being swallowed in Westem counries.
This ch.nge in habit may incrcas€ th€ risk of hy popharyn8eal and csophageal canccrle.

Sociocultural reasons for chewing areca nut

l.our faclors form lhe foundarion for rhe populdity ofchewing arecs nul and betel quid
chewing: so.ialaccepiability, relieious b.licli, perceivcd h€allh bcnefirs md addiction.

Areca (b€rcl) nul is resarded by many lndians as a fruir ofdivire ori8in. lr is considered ar
auspicious ingredienl in Hinduism and is used alons with b€iel leafin religious cercmonies
and whe, honoring individuals. Anons the followers ofth€ Hindu religion, arcca nui
(s'!parr) isconsidercda vnal ingr.dienl in rhe food for God (alosya,).ln rhe absencc ofidots
and olher sacred images, $e ftuI(wholc nur wilhout ils husk) is us.d while oficring prayeE
fl L believcd lhar Cod blesses rh€ iiuil which is rhen disrribuled ro lhc followers2o 2r. Wilh rh€
religiousaDd heallh be,iefs rcSardingdeca Dur being so prevalcnr in many Indian culrures,
dcca nut is very commonly oflcred al imponanr scial BarherinSs and weddinAs2l-

ln addilion Io ils religious connourions, arcca nul is rcSarded by many pcople in South Asia
as tood forhealth,and it is used as a tnditional ayDBedic medi.inc- Ir is used as an asringent,

Rwol R.tu. lkali, Alrh6 nau{ry{. ir.,l,hl. ,n P\lC llu) l ulur I ?

b$tr
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Lack ofawareness about areca nut as a risk factorfor oral cancer
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Althoud Soulh Asian immigrrnts naiDlain highe.rates ofor.t cance, as comparcd wirh the
gcncm I population, ihese rates arc srill betow ltc orajcancer ralcs in their home couotries ifor
men,lhc ag€-adjusled incidence ralc is I2.8 and for women, n is 7.5)le. Thes compariso;s
nced b be inr.rprcled *ilh @ulion. howcvcr, b€caus. there ec no nalionat caner reBisrjes
aDd rhe incid€nc. vdies among djffcre resionv nares io tndia.

OE obi.Nalion thal oralc.nce, frcquenrty occuE in th. ch@I dd gums ofsoulh As;ans
(au$ors'p€n. dat42006) is ako consisrcnt wirh dlis risk behavior. This finding h6 been
repon.d cls€whcr€4o,a l-

lmplications fororal cancer screening in South Asian lmmigrant communities
- 

Omlcanc€r is commonly foun.t in tndia d this etevaled risk is atso brou8ht ro lhe wesr by
ils immigrdrls. A specialrcponon tndirn immigranls from census dalasugA6is lhat rhe
m.joriy ofimm,granrs ftom India ro Cdada come under famity ctass immisrarion and nor as

, business and 
'ndependenr 

st 
' 
tied labor workcr class42. Many of the I ndian imm iAranb do nor' have prcfrcrenc, rn .ifier ofrhe Caadran offi( iat janSuages ( Engt,sh and I rench ). rmm ia, anr \

from lndia oflen choose to livcon theoubkirrs ofcilics because lhemajoriry s€,c enBagcd jn
agricullural Md manufacluring indusris. Daia avaitabt€ for Soulh Asian immigrants ro BC
showedlhatonly 24% rcponed Vancouvcr as lheir inl€ndcd dcsrinarion, white rhe maiorirv of
lndim imm,B@lspretcrcd lo slay infieoulstrnro, Suney ed AbboBfordr. re* phy\n;ans
are aware orfie habns of betel quid chewing lhal may b€ pracliced a,nong immigranrs tiving
iD Dmland remol. arBs.

Sourh Asia immigrarts do noi feetculturatty safe and comfonable with visiB ro docloE and
denrisrs of a diff€renr elhric background and communication may be Iimit.d and sometimcs
incffeclive.], Culrurally ins.nsirive b.havior Fom thc herhhcarc provider may ofTend
immigra,t pali€nls, hampcrinB healrhcare delivery.

Th€ conc€pl ofscrecning an oderwisc heahhy individuat for Eymplomaric disease is rct a
con epr \rcll undcBtmd by many Soulh Asian immiglanise. In addilion, thos pracricing
potentially harmtuloral habirs may bc lesr tikcty lo paniciparc in omtcanc.r screcning
initialivcs: hence, sp€.ial .fforts may be required lo rcach $er€ individuats. The screenrtrg
exmination provides an.xccllenr opponuriry for educalion about nsk behaviors, inctuding
areca nut chcwinS, d intcrventions lo help change such behaviors, Early signs ofomt
submucous fibrosis includc blanchinB of orat mucosa, rigidiry and fibrosis ofrissues, resricrcd
mouih opcning ard loss ofcheEk etasticityas shoutd be examined forwhite soeening parrenrs
in lhis population-

Future strategies
ln somc ofrhe Sourh Asian communhies, eeca nur and beretquid (pen) cheeinS is a rout,ne
daily pradice d imponanl component ofseiit life and cuttuBt idenriw. Soulh Asians
arc now onc ofthe large$ minority groups in Canada wirh approximarcty I ?62 900 pcoptc,
accordinglo census repons16. It is imponanl to study risk behaviors, betiefs, knowtcdge levets
and oral heahh pracrices inlhis poprilaiion. Funherrescarch is rcquied io undersland;n depth
th€ beliefs ofp€ople as they relare to this habit; as weltas 10 enquiriDg into porential barric6
and facililalors for pardcipation in oral cancer scre.nina. md discovcrins whar educatio.at
messages lhould b€ madc for health promorion and educarion amonS rhis communiry. This
infomalion is criticrlto dcvcloping and implcmeDiing healrh education programs
appropriar.ly la8ctcd lolhe needsofthe Soulh Asian communiry. Heahhcare providers musr
als b€ asde ofrhese risk b€havioE ed alea ro rhe prcsenc. of oral prccanc.rous tesions.
such asoralsubmucous fibrosis,ifiat are becoming imponanr ctinicatfindings in many Western
countries.
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