
I

SUPREME
COURT

VOLUME.S
ANNEXURES

SLP (C) No' 1630S12007-Ankur Gutkha Vs Indian
-Asthama 

Care Society & Ors-regarding'



AA;.1;o, Biolqt (2!O2) 7, t39 t46

ARECA NUT SYMPOSIUM

Socio-econorrric aspects'of areca nut use
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this t{haviour. ChansiDs ecial ed cconomic
polic,.s my l€2d ro chesing olti@tion od
mekcrinB pEdicc which will, in turn, affcd
indvidual coBuption. 'I'bc *e.t for a pc

' wrtivc mcsee. has F@ i@dcqlare stFniion to
. rn the Unncd Kins-

dom the cmphais has tEen upon ud.Ftuding
r Scutn Asi& modcl of conrMprion, wh'ch is
lmk.d to posiriE sio.tdr@l m.ssgcs p..-
ccird as p.ooorinE incrc.$d consmption. I ln
othcr populaiions coEmprion courd bc ditr r-
enr, b.Gus€ d.a is ase.iar.d wi.h abudor
availabiliry 6d mdnlon.ar Cu.enr .srinaks
rh.r l0% of rne w.ld\ popuhion de r.gular
consum.rs, cooptisina pc.h.ps 600 million p.o-
tlc, sugesr rhe dcsiBbiliry of qidenina pcr,

To disoss scicoomic aspcds ot rcca nut
us. p,ovides bcl.t.d ..cosnnion of a n.s,eded
csp.cr of a multidimdsiooal bchryiou. The
n.it thrust of B.r.ch inro arcca nur usc has
bccn epidemioloFol, leetins ro idcnrily rrends
in b.hlviour dd the re$hinB dne.sc ourcomes.
kss aiienlion h.s b..n giEr to rhc social,s?.ds
of a.eca Dut .onsMption. lIis fcur would
widcn the dcb.t. ton.di$a$ro a sill modcl
of hca\h, reco8rizins rhrr th. d.remindB of
hcrlrh a. brcad.r iho individual bchaviouB.
Thc preED.ivc focus has b.en upon dcvcloping
m.ssses for individull consMe6, disr.sardinE
opponuides to muoduce odrer polic'es md
iniliadvG rlEl f(ns upon olhcr dclemDmis of
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p.rmd.nr l.bou foic. ro r.nd tb. h6 who, in
c.dn, r...iE r.guLr c.sb ug.s.3 Tb. aAa6-
siG Ddk.ring of pa @Bal. h8 i.op&dizd ib.
pd wll.,ls' livclih@ds. Th.r. &. r.pons of pe
w.llahs nritinS in on lodia roh b.eu* of
rcdu..d prc6t h.rEiDs du..o rhc pric. rn.y pry
for !r*a nur doubling in 12 monthiD Thc
prodtction ofpe @el. r.quiEs.b. i,r.sndon
of $ppli.s of individu.l inst diors in addtion .o
.rc. nut.lon.,.1lofwbch mry b. produftd in
difr.rtnr pqrt! of lndir. oth.r iodusri.t ass-
cist.d with ps nrs.la Fodudion .rc ih. spi.e
dd silEr foil indutEies. Thi! us of irdiseDous
supplicB .n.bl.s lh. rDdie p6 m.sala rEd€
assdietion ro m.rc rh. ct.r rh.r rh.u produd rs

'$rdcsh,', sisr!ryin8 . prcdud usmg dom.ni-
caly suppli.d irt8rcdi.n.3.20

On. foos of rhis mrtcring .ctiviry has bco
oD rh. urbe bdi& consmc,. HoEEr, r
csrirakd th.t 7o% of Indias liE in ruel reas-
GrowiDe rur.l aau.Dc. h6lcd ro rhc creation of
a dcEloping r{tct fo. p&}esed soods which
m.nula@6 h4. not b(n ablc ro meer.This
has tE. .sqib.d to feio6 such .s incfrcioci.s
rn disEibution thrcl8h . Se8E.Dt.d raspona-
rioriD.ErstsNrc. It bas bea norcd rlEr imo%
iw m.thods ofp.cL.Sing b:E b..n i.uodu.ed
ro britA dou oEt I @st! sd ftar. mrk.rs. A5
wirh Peducts su.h .s h.n shDp6 od t@rh-
paslc, thc p.ck giog of pe tusala has b..n
chssrd from lor sch.rs This
ch.nF is consid.rcd cpoosibl. for e incE *
in slcs in lDdia nom 6E million dou6 iD t 985
ro 66 oillioD dolh6 in !991.'zr

Th. detla.t- 4 orua tu, a+.na
Thc rcSulnioD of .8. nur od prcdVr! such as

p6 masa.l. is.xrr.h.ly di6oll. I-'nsr, rhe
rndnioD.l m.&od oi consMption n6 inwltd
ihc isscmbly of. quid wirh insr.die.b Efl.dins
irdividual pcf.En.cs. S.condl, rhcrc is a ldse
infod.l *eor. lusNy d.c.n@lizcd sd ul,.
ccnrcd, wbch opcFtcs outsidc ofoflicid conEot
Whn. the lndiu aoEt1ucrr sc.ks ro imposc
cxci* dury upon tic salc ofpa mas.la, ir is a]$
r.cosniz.d rhar rh.r is wh6tcelc w.sion of
paymcrt of !h. dury. Rlccrily, pm masala wirh
no rot€.coed no mor. than I0%ofar.canu by
wiBrtt has had rhc rat. or cxciy dury reduced
hof. 41oh to t6%.22

Widin No.thAn.rica lhe US Food od Drues
Adminisrrarion mAinrains u iDporr'aler!' for

Sditudonr ato.tb ol oruo att l.ll

fta. lmporrs u€ .uroharielly d.rah.d if
d.t..1cd 6 tb. grcuds of ir bciog '.dulr.or.d,
@nuining a porenous or d.lcr.nous substancc
or uDsaft food addirjEs'. Th... .c .rso ..pons
of m.mpts io iolDn d.c. nur by misbhnding
thc producr a5'fragtrm wood ilic.'.'fhis 'el.tl' is
$ppofl.d by rh. US Dcp.mnr of Agncultur..
Comntaton norc rric nc.d for cleific.rioD of
$e s.rus oa Lh,i a1.rr snc. US CBroDs adus.
tbat dricd b€t.l nu t! sl'ould pry u ihporr duty of

Aree nL! for p.6onll mnsuption, 'pur. nut,
<iopped d r.ad' ro chry', 

's 
radJy ahihbl.

'o 
purch,* on rh.\9orld W,dc rv.b ftom Ah.,-

ice suppli.rs, ar 810 for 60s 6d $25 for 2408,
alons witb advicc oD consmprion.z Pos*ssioD
of dee nur ir rh. Cdiforis public sch@t
synd is arounds for susposion. Th. ts'@d sd
Druss Adminisr.rion has al$ fom.Uy .xprcs*d
a view ro ih. US Hous. of R.pr.snrltiv.s rhat
individual pos*ssion for pe.enal .onlunprion
should nor be allowcd.2t

rvithh rh. Ururcd Fsgdom. s.lynr of prE-
packacd pe rasala produds ba! id.ndncd a

srcup of p@bl.ms-'z6 FiEr, l.b.IinB on thc
pacbAing us {m.M(r Don+sr.n!. lnsr'uc-
rions as ro us. wr al$ omnt.d. S.cordly, rhc
labcllins dishr b. setisf.ctory io ominila
ircms whjch, on salysis! w* found ro bc
prc*nr _I-hndlv, produds conEin.d non+.r-
mined food additiEs, sm.rime in .e.ssiE
oounrs. Sdpl.s of rh. I irgldicnts $ch as
pd l.es wcrc als rmin.d 3d found ro bc
con.minarcd with slDon.lla. Thc l.bdlins
iDd.quacies wodd b. .JA.d.d ro tcad to
prcs.odon of t}rc mponcr of the prcdu(.

Th. na&ennE oJ aft.a aut ta th. U^ed Kiasdon
'I-m conrasrinS $udi.s of rcrail pEcric. in rh.
Unircd KDEdom halr b.en carEd our h Lon-
don dd L. icesrer.'.' Th. tiF inv.nigation was
tried out in l996romap rhc rEilabiliry of pen
in9edicn6 in rhc rindon Aorcughs of Towcr
Hardes sd NcwlEh- First, rh. .dd..st of
rerail ourlers $llda p@ ingr.dicus w.E
mapFd &(ondly, a (ltudlmd int.Ni.w sch.d.
ule wrs admmisr€rcd ro rhc Mcrs of .a.h shop.
Thc owEll respon* r.rc for rh. i.icryicw was
76%.The *hedulccon(M.d qucstions.bour rh.
tlpe of shop ed ns opoing hous, which pae
insedicms were eld, n wh.r querny sd fo.
whai p.icc. One hund.cd sd rwcniy-ci8hr shops

I Aot
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iDrcpiq ehedul. cdDtainirg qu.nions about
sg., asFcrs ortob.(co u3. sd rh. dcgFeo(<lf
rcpon€d d.p.ndcnc. upon tob&co Vrlid2tionof
r..pons6 Es .chi.Ed wi.h caltlon monondc
sd cotmme conc.ntEtion $alysr. Ttus hhda-
tion qerci$ eDbl.d th. idotifetion of a arcup
of pam chcwc without tobacco

'rb. ourcom.. of rhis $udy stro*d rhar ?5%
(, = 169) of rb. whole s6plc *r om.rly
ch.wing .ir!.r p@ *ithour o. pau wilh
robacco. lvhilc 49% (a=lll) ot rhc whol€
sample w.rc classiGed as curenr pad wirh
robeco chMrs, 25% (n=59 Erc oftnrly
ch.wirg a plain p.e wilh basic ingr.diois of
b.de leat reca nor ad limc wirlout rob.cco.
Cuftot plain Fd cheErs hzd a sisdlicddy
young.r nem lac (32.4 y€r6 s. 39.O,Eas,
r = 4.o194,, =O.OO0).Th. coDs@prioD pattc.ns
ot olain Dao chMrs od Dae with robaccu
chcErs ditr€rcd in t.dsof the mem nuDbcrot
t.o chcwed d,iJy (2.23 vs.9.O0, t=6.905,
p=o.ooo), t}E .s. of sidtins rh.n NE.nr
pEdic (9.? E. 2l.2yri6, r= 8-142,r=0.000)
sd rhc lcnerh of th.n cheins ceo (22.?,r.rs
vs. r?.9 ycers, t= 2.1?9,,=0.O31).

Fiaurr I furb.r ctei66 thc agc ar which thc
curr.or pau ch.wirls prctice had colruenccd.
'I}te maiorny of plain pae chq.rs h.d $arrcd
rhcir curr.nr pEdic. ar or aroud l}lc ags of 8

ru6, while rnc imp.rus for sdtinE ro add

robacco ro pan occurred ar dillercnt rimes in rhc
rcspond€nts l,fe spor Fifry p.r ccnr oftnc pam
wirh tob.cco cbM^ hrd niU ro stan th.ir
cur.ent robacco .ons@prion at rh. a€c of 20

}f.E. Tbc* diE imc6 Er re$ed usdgrb.loB-

'Mk rc$ ror cqu.l,ry of $rimr tunctrcns eo
wr. foud ro b. sr.ristially sielifi6t.

Thc plM p.h md p.s with rob6ccochw.r3
.ls drBcrcd in th.i! monErons sd pEcri..
(T.ble I ). Pl.in lar chry.B w@ morc li&.ty to
ot. 'E6cshins' as th.i. main rcen for chminB
wh.ras rho* chNinS p@ wilh tob.cco hosr
comonly .ncd 'hzba .s rheir rdsD for ch.w-
6a. rlqh c rh. pd with rob..co chcEB w.rc
ho.. likcly io haE th.n tun pd of the day
witlrin I hour of w.!ing, for ihose chdina pl.in
pad this w.s morc lit.ly ro hapFn at lcar 2
houB afi.r uking. Firdly, pl.i. p.s ch*crs
rcpon.d only a mod.Dre inrcnuon ro 3rop rhrs
pBcric., comped to thc pau chryc.s wirh
toba.co *ho wE moE likcly ro report 2 srrcng
inrcnrion 

'o 
srop adding robacco lo th.n pun

Thc* dficr.nc6. w.re tcned 6mg rhe chr-
s.ruar resr fd hnd Md wcrc lound ro bc
$adsdc,lly Bisnifiot.

'l}s r'2p€r har revie*d som. oi rh. soc,o-
.Lonomi( ist{(s of eeca nur .on\mprion.
Dala ro suDport a cohprch.ns'v. sl5r.mati(
raicw, rcfl.ciins rhc vide us of a.cca n!r, is
la(bng 1tc rou'..3 u*d hM $etr lmruroor,
bflng dependcm upon rhc AcogEphic lG.tiot
dd focus of a.ademic rck4h inrerest i, arcca
nur ed rhc A.ogBphic ddelopmot of rh.Vo.ld
\v'd. \9.b. An .mcrgrng ourcom. has b.m $c
idcnrfi. alrh ol a h(c,og€ncnu\ m.rhuJ ol u\(,

l0o3
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AWui lgga GtPr/w.hirdusr.nam6'curJ
DonFur/03O393/hd.hm)

18. r,5rE SM. A'.coui @t!Mg to t(n3 o 'rc.
.isin. D.n E-rr. 3bsr. F6&ci.l EiPts; Jr-
ury f ln 2om (http://w.ff6.i.1qF6r.dn'
fddaily,2ooool I l,fcol I m7 hml )

19. BlEImrl A hn htsl. .lbos Ba..rsi ps .rid..
FronmETmcr; I fih Is. leoa (hnp./'\rvy c\o'
nohFim6 6m/ 190699/Paa.indu })6 )

20 G.ora. N ll.rlfi MoE rY:$ft.d on 3!*: btn
Indien bprs. Mrv a I99A (wc!9rclsoda_
comrrd:ily' 19980509/1 29501'14 hml )

2t. d. Ber X. F.ll G. A &6h lot Ldt. McKins.,
Q I99J:\ l16 44 (htrp /204.172 l7l'o,/ou_

22. Xap6' B Itcnaar J. Ilua. .*i* cur for pt'
miel. w r no robeccd lion@i. Trm.3; lgrh
Ju. tgSg (w 6@omidim.'.otv l9069ry

21. Mccory S Vs .lnc b.kl nur: rt 'ftlgingpuun trJrh ihr.d) (h(p//,wull' uh''du/
h.aldlr$9..sr.d'v./H.:lrhPol'.vPao9o3B'r'l

24. Tlt. b.*m..r 3hse, Elsin' lllinoit (hdD /
/urat''!d.nBtEa..ort/)

5. Fo.d .nd DnrS Adminifiuon. St.r'tunt for rtr
R.cotd by rh. Inod .nd Drug Mmh'sBdon for
th. Colrmin.. on R.$urc6, Hou( of R.Prc-
sutiv6- A!.il | 3, 2mO.

26. Codc or Pr.djc. fo. ti. ef. hsdlinB .!d tr@!'
ol pa.n ssF&6t3 n srull 16 mdinm sia rd.il
thos. llndon tlo,oush of 'rdd Hrmld: Food

srr;v ]t.m ,d 'rh. D.nr.l S.rEl' Brb rnd
Th. lrndoo S.hml of M.dicin. .nd f'.ntisEv,

27. 'fh. V6rtd BaDi It ngt.d.th. Rarsl'd$h 2o2o: e

lonc 'u p.Ep.ov. studv (sbhmla'sotldbtn
t oqro + Eb + sn.JbenSl.d.sh + \&tinto
O t O4.4 3 4k tO 5b2.4 625 667 2tn2397 

'tl779a.d.b.2b94bo1462567o.m22coc9 )'
28. R!d. l( Bla.k .nd mino.tv .rlDic gouF m

E shnd, lE.lrh rnd tif6rvl6. bndon: H(.lrh
trducroo. Aurhorltr 1994.

29. NE@ JY. Thc h.:lrh or Brnain's .ltnic mjnor-
iri.s. i,ndon; hlicv $ud'.r Insiture/Scial 'ndCMmunity Pldnins R.*.Eh 199?'

30. SuMtt RA,Mlliams sA' crzon MEJ T1r uic
ofiob.cco2nd h.r.lquid ( Po') dotra Aanal.d.
shi voh.n in Wkr Yo.Ehr. C-Imu'tv D'nr
Il..l!h l996il r il2 l6

,1. ftrr$n N, Crc!.hcr& rt&rc.n6w' O'Farr.llM'
D.nr.l *rvicc u* ..d iIE impl'clions for oBl
.s.ct s..n6s o a eritl. oflrrnsln.shj .dult
m.dn.l c.r. uEr. ltvms m l- cr Hzmkrs, Ut< Br
D.D', ls99;136:517 2l

12. B.di R GiXhorp. MS l}c prcul.ncc of bct'l
oud .nd robrlco \h.ams rrcns rrr Brnslad6hi
."mon rc*-r o a U"nGd Krnldom zE. ol
mutripl. depnv.oo! Pflm.tv D. Cu' 1995i2
3 42.

l0o<
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r. K. linznrer'. D. \t. Ertcrrdr, N. r\.

'Dt4th*at iOr.n l\ttnl,\r a ,rnn't\.h,(l
\tr.,rr.( fr{,trr,,nr t;ottattut rnutn t.
' '.a .'tt )tl.ln,t! inth\t \lqrn. ln.h,

lncroduction
Oml soh cous ltbrosis ((rsl ' ( ., lrifh rist- p.c..ur-
ccrurs (,r irn chnr.drru.,l ltr ih.,n!.( i,r {1,( Lon.
ll(clr\. tr..rL lihrr ol tL. l..n:,,r i.,,,r,'l' nn,l rlcc|rr
Itt'.l\ l.n.lDts r,' ,ilIn,jsi $l th. ru.,.-,, ,,'kt 

'r-$riclc(louth.trntng. OSF hfi rxrr ,.}}r,c(l ihx)sl crcl -
r;!tl! rnDrr lhliinr lirinp rtr ,\l.r rorl nrrirrg orhcr
i\3i lr(i ltirh.,cFrrrcd I,.\., :. :.rr'!nrt up t(r 0.4..1
in luil'r! rrI* f()t!nhri.n l:.!,i. ,|,,1,!s(t!i itrrl
i;r rr/r?,.:\lcflrr.rhl slrrlrcs 1,.,,! \lx\\n rhrl (hcNin!:
,'r,\.,,'r'r'.r',,,. //,i n,r !. rhf ... r' .'( r,,.t.,,:i,..'t t.( r,,',
br (rsl r'l

' Allln,Ifl tlt(.r r'. 'er{rr . 
"r r:;.rn\ in th. t!tvj (.1

ir,crn trul Irnrlrnl! r'st.t rtr ln,l.!. rlr. i\',cl i|r(l rll(.1r
rri( rtr. rr,'., t.,.,r1.,r ."!.t t,(.,1('D! l,:rh,' ,tr .,n,r'nr
lndran.ulturc- 8ut in 1980. h.,h rrcci (lrirl p.rdrNr(
tuch ,s lDd, ,rdtun, (AtRa rlri,l) and ri,rtlu (AQ ,

lotracl'o) r.rc irrlrodnc.(l in lrtrr,.it ,!arlcl
ci l}renirili('fls. Si!rcc thcn th.r l ' l,ccn arr lrcreir
in rhc use ,'dtr rl/oral (/\r,,1 qn r xs(l (nr;A/,,r
r^t) I l:t rlt. rrn'nfq ,'r" ."i." '( r|n!l' ',,r,1 I'r'l
,,' ' .'..,.fJ ,'r(lrn( .f OSI ,'

/'/r) l/.,!/,,IAr..r (ttri(lr In.t'l('r.1r(r,, nr,r...'t..h,,.
linx ll.':."rr nrl \ti.(i (l'rr ir! r,'r- h'\.rt,!l l,ir\.1
rir\( r1,,".,1.1,(lt lri!fro.((l I .,Li:r,n\,rrror,)l /,r
.l;,,.,/! r \rlr tr'rl l!rrt,:.' .tr.,. rhr. r.r::r lr 'l
1lrr.r,'frir(qr (,1 I)SI r.!t t,,?' ., ( \Q 'l I .{nli,rri\
ili rrp(.(r,.nr' d l\tt .\ln.rttt ' \Q! |l!s rol'nr.r) .'so
nrlcr.onr.nli. tlul 

'e 
eloBl! : i d$l s!('crcs rn.l t\ :'

.omnrcr(ial subslrturc to lotnl ,trct)ar.lion pot,uhrlt
I'ro\u! xs (l!,,d lr.rnd t5).

l{c.cnllt. il hrt hcttr do(nrrnlcd l[xl thc hrhil ,rl'
.h.\nr8 G,rkrd {AQ I I) h,,.1 sAulcJ co'}snl.r:\blc
potul nr) :rntong lhe Iou'retr i,icD in lhis rctsion -flrc

r:rpirlly,'r(rctlsillg prclnl.ncc ol rIis habil coD lt itr(18.d
rr,nD {rrc r.f)o.l( ll,nl rhc lnJll,r rn]ikcl tin l\);t:,rtvi,]
,.\Qr .',t,1 1.x,/'in I \(l : rr :' 1.,!tl, :r l,riii.':r rl'S!

tl,!ri .lirLl(rnrni.,ttrri tL!.1,. , r, .)Sl i'.'!, r'i.,r
,i,'\r.lr',1 ,i \r,,rl,i lrl.r:rr':r.rl t r': I!, rr 'i i:r
ri ri, \ L .,r ,r \r ,.f,,r!' I',. ,' , :,1 .rr. I ' i.

i1-)'L
tLla'

Y-

Oral submucous fibrosis: study of 1000 cases I .om central
lnd ia

BACKGROUNo: Yery fc, rcpo.ts hrv. b.en puui.h.d
on tlqg.-nd.r rp<i6.itI of o..l rul,ss<ou! li6, oii' (osr)
ii ..latio6to hrl,it p.tt.mr:r.l th. rd..lrt ol.,it..tc in
tlie vorld liteniur.. Th. purporr o( th. rtudy wn! ro
rr<ortiin rhe g.nd.r !p.<i,i(ity lor ditt rctrr hablB .nd

METHODS! A hotpital-b.tcd @ir-..<donrl itud, on
vsriour habit prtt.rnr .*oci.trd wirh OSF wrr p.,.'-
lom.d i^ N.tpur oytr . t-rar !.rlod. A tot.l ol lo0o
OSF 6tcr,.oh 266 410 our p.tlenti co'hprjied tlle !r',rlr

RESULTS: Th. male{o le6,le r.tio ol O5f ynt n.9:i.
o.rur.cn(c ol osF war !t 1 rianili<nn. l,oun8.r .,1:
lroup (<10 y.rB) ahrdni .rpn wh.n .ompired v,h$ en-
d'.n (oR = ,1.62, 3.?2-6.61. P = 0.0001). Redu(ed ,outti
opcnina. alt.rcd hri,.tion and .ltcred tdre t.nhtion
rcre lound to b. titniri(ad, mor. p..v.i.trt in rom.a
eh€n .ompr.d with m.n. Erclu.iy. .'e.' not (hcwnra

hrbit w- rigniti..ntly nror. r..yrlc.t in wonren

loP'= 11.5,75.1-79.8, P - 0.0001), Wherea' 
'i8nili.anrtn..e*e for 6ur& . (A.€.i quid with tot i(.o)

(oR = 2.1t, 1.56-l.5rt, P-0.0001) .nd ,.bar6trladvn
(.rude <ombinntion oa.r.(. .ut rnd tobn.co) (on . a I
4.16-t t.06, P - 0.0001) (hewi.r w.r fountl in nftn yhar
.",,rper.d with womei,
CoNCLUSIONS: Th.r. it r m.rkcd dillcrcn.€ n, lir.,'
i.y. ro.io.(onomi. nut ch€win, !ti:,'
s/rnpr6mi .nd ditEer. r.Y.riiy i^ women wh.n .o',''
t,.ed wirI nen in the central lndlan PoPulatlon
I orc1P.lbt N.d \7001) t6 t1 7

Xenvord3: oar tubmu(out nb.oes: de,<nPeYe suc/, ae.dci:
pln matrh: odl <t...r



iliil.**,.:,{ffir:ffilr,I-
i i li'';i'J;'";""-* "^ 

*';" ;':::;;':lii;'ll" l; :.

lraterials and rnerhod.
'\ r.trt ot. t66ltx !_,r,.,

,;;i:i(ilil:::":"#'1,:.:,, -,,i"iti,.:Ij,..,

tr$
.;lr,l'::lffil'';;l;;" lil::'Jllll":' li

l.onrtrctc clifli(.,,r t,,-,_,

jrr,ri"1;iilfi:i,". :: lii:il;i ,l : 
: 

" , ;

II'*.'ft' ;l :,,'". Ll,?""1.,; lt; 
j'i,,i'11,, 

i 1:"1 :

ffiiffi:1ii.' ,;i*
l;.:"l,llln: rllli 1':1,il.1:,,iiif iLl:i",::l ::lI :

,'I';il :i: J:;i'lililll" :';,;,: I l;"1,'] 1,,1 ;: :1 r

.,-'ll,'1t1t,jl, t::t; '.i ,fii, ; ,l 
,

Itl;x ;*;;*l,u:;l)t:;,.::;:,:i:t. r :

ifrfji,j,'#*;f ffi *i **;,,*
jff ,,,,19,y_, 

;.,;;;".i"...,ltil,t,ii,i .i,il:itl,,::Ii

;;::lt'r"":. :.1::":lr::;: ;ii,i,::,i:"". li:ll:) t' I i:
. r. 

' 

r'.r i:.' ltt e.: ,r,f.,,

Results

-fl r 
111,11'1. r"..r.*.f 6r rd{EE 

^b.6i'
Sbqh n* tf,.r&,r. tptt nA,ur,,l

:.1 rri -- r;;--_:'' ,o er! 2 n1,. t, ut rri, r,i'!t {.L' ,lr :i_

;,;." i:,, 
,, 

,iii. l,j:5i[E]: rr,c incrBrsins ,r.D, ,n

Iti'!!/:rt,-:ti, j I

it:1 
j11,,, l;1p;;n.l'T^:,iffi 1,! B'it"t::

l*i-*g6q-E#$#,'.:':i$
,., ,,, .;;;l#"ii, i;"*,ail,x:i l;",l.ii

I

li
i

I

f 1""",1,,.r'.. *,"."r.,"r*brnesdbrq(Fr,oroFr!r.i.n)

. ,nLL! r'l orrtrua,n$t\x trr!.!tr

I

-,]

l:

r80
1it

t5
!5

2t.7
,!.9 ,9i ,i ,li71.1 1tt ;;;

I.l lro ,o.;
,t {o rri

'r..,, 11,,. ,". .,i tr. ,. Ilr,,.,tr,l.,tl
r,r"rl r,, !.,.rr,. tr,!I ,.| 

!,,
I 1:r-' lr r I'

0oS
a



- labl. I Sifltr,:$r .'r rir! ,i^r'ibuadD dt r.)!i: b, !(n,:.,

lor| socioccononid status !vhe{ conlpsred \irh rn.rr

, (OR: 1.41. 1.00-2.(x, P = 0.035). ProporrioD.,r,ll :

cratc wom€n rvls si8rinonll) highcr rvhcn t'.rrr'r ,t
rvrt h

'l-.blc

R.dlcrd h.!{lh op.nl.!

'S,'* Fli.nrr hi.l.rir. rirn d'. rrr'prts ot Q6r.

"1,m.n 
(17%) rv'lh malc-to-fonalc mlio t^.r:i -l')

Srgfiifinrnlly highcr ptoportioll' of won.n lrhn:!!.1 ,,'

P - ti-0rx| )

ol slnrp

=t93.097-45.P=
- L4t. 0.99 I 99, /'=

r.ir,riirii .,

:l\.tr !r{'t!nn \'rl' Nr. l\rr \iao,l,rr,,r r).r..,\. t.
,,utl.ld t.\\) 1 Ir r(rli. r19. r,vi :tJ /
,'nd lr.r.d1]l(r,, (lrc$n,E \is h,rrnrl ,ri ,reI r' /

(onrFrrcd wilh !or .!

Tabl. t gilcs lhc (h<rrihulion nnd ri<k ol ()Sl t:!rr.I
\ilh rrsllillc lrthir. l, - :r)l' TheR \:'i ., .,,,rir:tr irl
i:nificant in rc.i irr i...x r)ni .irljsrt,! ,'ril :
l:.10 54.17. 1,.. 0firrl). 

^/r.x,d 
.r/.,.,,, .i..j{ir

lOR - 6S..1.16 ll (x, /' -, lrl)l)ill)./;,,r(n,,r \{-)'
.hc\ins t()t( I rr. I i6 ! il /' _ r) !,olrli ,,'rl \ n
krng hnbrlr (ult , l: l- 5..r lo 0. r' tr.r)rxri) i,! ru(
$h.0 aomFrftd \rrh \omcr:. Allltorrfh llo r'lN!rrts,ir

'he 
$s of rnrn n! l..lh clc.rninc srt': ilr,rlr'rr,,,":'!i

hrghcr ill mcn. th.] r.trc nal loon(l l,' ht sl,'r,stkil

h lll. prcscnt s'rn)lrc, nluror prc'orirltrrtirrl lf\!,'r
nrso.i.ted sith {)SIi \rtre l('riinPlrtri) l.l :r'") xL} l;.h,
phrtus (U ?1;) t(rll,r$.d h! !'t!rltr')tnxk'.r I't l'") tt

li.lcl chc(cas nru(o$, ll) i".t

't'rl,t. ! (k8kr\ik rnt..l^.irn..!r ,:r ')sl n'!,, r ,,'x'fir r.._'r

,lr7tl

i0l
26ll r: _r

l,r '

hste lenetion (OR = l6l, l-l3.2.29, P = o!{r-ir rrl
h.und lo bc si:rtilicantll. nmrc pr.v{l.nl in \o,r,.tr r !! .
.,,nrpared lvilh rrcrr.

out of 1000 Frrcnls. ?7.lili (,r'= 778) pa(cnri n(I'-
h,rfinS mullrplc {rrrorc lhan on€) hrbrls \tLcrc:r. -r,:'
ra = 205) parrcnts qcr. haviDB cxclusivc hrbi(. r'rrtl'
oflc hab'rr)r l-7% (, = 17] p.ti.nts did flot Sivc hi.kn!
oi on,v hobil. Avcragc lcnglh of ch.wirg for rll .trsr(
\!ls 21.5 i 22.5 min v'irh mcan fr.qucnct o[(hc\!nr!
I 2E + 4.01 p€t day aod m.an duration of .ir(..xrrra

l-4 + 3.59 YC.ts.

Tablc 4 givrs the di.lributifi and risl of ()S| .nst(
h.|\rnE crciuirlc hnbits (,, = 192) F.rn'1.\ hxlt rlnrB

slxlistically srEnilicalll rncrc$t rn exclu$rc rr('\r nrrt

, h,N' e hahrl IOR - 44.1. 25 'F79 s. / r 
'(nll '

r11 .4 O.odcr^riB nst/diernburr.n or o"l \'finrunra lihr'^''

ttnlr ,'a'tl.
tN - 8-tr1.t. (N - lrt,l,

t' iabt t . (qt) n(n) OA ('!:" 
'l

.:r;rllr i; 'LN{

_iir rI lr' r] ir: ur{x

I t ,: ii- : r.r' .i.'

r:ir'.i.rI, ,ii,
N.

N.

!o (? t0)
6t0(9t-9)

lE (4 5,_)

t! tl:t)

89 (51 ljl \,

o:lt tir t6rllrrl i I

Ol,l rr.i

,r\R \alu6 .rr,:.t l. (.lcul,rdl htcuF oi :'r' c€il l';r: i I:r '

lut':
,|
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:;!nifi.:rrll) a,Lcltd. $hrci: rcp,cn' rs i '.3(rnil
variarion $,ith rcspc.t lo lrricus cllcvin! hahits pr]c-
riscd in dillcrcnt FrlJ oflndia (31).

womcn ha!'e ahowD statislicall! siSnilic.rirl irrcrtaic
for exclusivc artta nut chcryin8 hibit \ehcfl corrrpiutd
rvith mcn, wbich is meinly xl(ribulahlc lo lhc lerl
cnlluml prrctices and casy ;rvailabili()' of nrr\n rrrtl

Sinril r fioding hnd bccn r.port.d bir 5.\(rrl \rtr(lr( ;r;

A.rin anJ South Al"rifln f'oPolal,oI) ll5. ,l'll l.\.r\'ll
n)cn hxr. shoxlr !l lislhrll! srrnifi{.rnl 'rr(,irt(Gntkh (AQ ! T) and Kl',iq1'll.\'4 (h(\i.3 l'.rl';r'
Tlis findirg itrslilicd ll!Il lh. (,!nrrctri,l ir 111'.:

6!rrr,, aAQ + 'I') hav..qurtt..l 1!irh rht 1!}.'l'l r,(i'.tl

^riun 
KhdrruiMova Ncgiisiblc numb€r ot lcn)alc rnxl!

crs {,, : 5) was found i, oulrstud!- as it Yas ;n I xot \
. rtudy (2?)

In lhe prcs.ol sludy. majorilr of OSF (48.1"c) 
'n'Li

were in gradc III (2G'29 mm) sevent.v with rr) Ilrrrgi
lnoulh opening of 24-62 mm. which is in €ontmsl wilh
Cor's sttdy (15), wbo lound sn avernE. moulh oPcni'u
of lJ ihm in rh. Ncpalcae OSF cnscr. Our stu'l tl|
rcvcitlcd r'slronS nsao.iaiiorl beltrccrr thc itrti(l(n('j 'n
lcukool.iia ({.3%) rntl OSF. vhi.h miPlx li '"r'rl'rr" I

rc Bd chc\1"g flnd 6mok'n8 hrbils (16).

-^lihoush rhir sludl sos ior dcrrgncd xr J "r'
.."r,ot srrrtr. \\c lrrc.l Ir' !tihr,rtc hy cilL.lrltrhtrr ()l)

\!'lh trl'ouo comparisolls. thc ns99(i0lron bcl\tct O\l'
."a oihcr 

-batlnc 
chara.lcri(lics. \vhrch hiShlighn (l !l'f

3isnrficant sss.rciation of OSF qlh Yoongcr rsc rllljr'
,.1. lot" socino"rnotuic tlnltrs arxl \ rr(\!s ,:iir\\trli

Irr llr;s slrd!. r nrrlSn nl polcnltxl "i t'i ": '

,,,',.1- ff,*" mrligirr:t'1SI dscs h:r'L slr"srr \"'lr :''
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fl6, .-Uooo chiwing as wcll as slnokirS hlbrrs {hcr'
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Body mass index, tobacco chewing, alcohol drinking and the risk of oral
submucous fibrosis in Kerala, lndia.

Hashibe M. Sfl!ala!alar3!a!_8, Thomas_G. xuruvilla B- Malhew B, Somanathan T. Parkin DM. Zhano ZF.

Departmenl olEpidemiology. UCLA Schoolof Public Heallh and Jonsso. Comprehensive Cancer Cenler, Los

Angeles, CA 9OO9t1772. USA I I

Abstract

OB.TECTIVE: wlrib cnewing areca nul as considered a risk ,actor for oral submucDus librosis. the effects of cigarene

smoking, alcohol drinking, and body mass index (8M l) have nol been examined; nor are they well established. ln lhis

slucty w€ inveslOaled the association bei.€en BMl. smoking, drinking, and the risk of oral submucous fibosis.

METHOOS: We conducled a casetontrol sludy wilhin lhe framelvo* ol an ongoing raMornized oral canc€r

sc.eening trialin Keralai lndia. Trained heallh workers conducled inleNiews wilh strucrured queslionnaires and oral

vissal inspections lo dbgnose oral premalignanl lesions. A lolalof 170 oralsubmucous fbrosis cases (139 women

and 31 men) and 47,773 conlrols were idenliried. The odds ralios (OR) and 95% contidenc€ inleryals (Cl)were

calcllated by logistic regtession in SAS.

RESULTS: The adiusted OR for everlobacco ci€wing was '14 1 (95% Cl= 22.G88.2) An inverse dose'response

retationshipwas seen between BMland lhe risk oforalsubmucous llbrosis when both genderswele combined (p for

trend = O OO10), with an OR ofo 5 (95% Cl = 0.3{.9) lor the highesl BMI quartiie comparcd lo the lowesl. Alcohol

drinking may possibly be associaled wilh lhe.isk oforalsubmucous fibrosisl the adjusted OR tor ever drinking was

2.1 (95yr Cl = 1-O'4 4) Cigaretle smoking did not appear lo be a rask laclor lor $omen or for men. Eoth smoking and

d nking were rare habits among women.

CONCLUSION: This sludy suggested.lor lh€ lirst lime, thal EMlwas inversely associated wilh lhe isk of oral

submucous fbrosis for bolh genders when polenlal conlounding ,aclors were adjusled. Out resulls rnd,cated lhat

atcohotdnnking mighl be a mode6le risl laclor and conilmed the pr€vious observalaon lhal chewing tobacco was 3

slaong risk taclor ror oral submucous libtosis.

lct'<
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Chewing Tobacco, Alcohol, and the Risk of Erytkoplakiat

Mi. ll.sl'ib., B.bu M.rh.r. Binu Klruvilb
ciBt Thomtg REng.sr.hy Srnktr.nrr.ytm.,
Donrld M.r*ell P.rkin,.nd Zno-fengLn nE>

Dq.ful of EpdfrDloo, l],ry6,q 
"r cj,fmn r- 

^.sd.' 
s.s"l

tr soe, rrr IM H. z F z t. R.iimr
r'ln{B M. B K.c rl.ed!ft,d

IL.nprive Ei&n'olda, r^Rc, 6

Although .b.witg loht..o, smotdnS, .rd .l.ohol drinldtrS
have been suggested ,s .isk fl.iors for orrl c,n.er, nu
study har .i.mir.!d ihe ELtionship betp..n thN h.toB
atrd lhe risk of er/nropl.lir, .n uncommoo but stverc
ora! premrligtrr.t lesion, L this slldl, wc hrv..nrlF.d
the .ffeds of.h.*ing lob...o, smoking, .l.ohol dri.ldn&
body mass itrd.!, .nd vea.rtble, friir, .rd virmiMro.
i.trLc on th. ri* orerlrhropl.lir .nd erplored pot.rtirl
inrer.ctions tEtwdn lnc. frcroG in .n l,di.n
popul.tion. A c.sHonrrel .ludy includine !00
erylhrcplakir.a3.!.rd 47,77.3.ontrols *.s.ond!cl.d,.s
p.n of r, on{oitrg ntrdoEiz.d ortl.rnc.r kGning
ln.l in K.r.E lIdi! The ,dlsir F.s b.sed on lh. d.lr
from lhe b.s.lin. sc.ce.ing for lhe inleryctrrion group,
wi.re the di.snosti. irform.rion p's rv.il.bl.. The
inforD io, on epid.EioloSic.l ri5[ f&ro6 wrs.ollBted
wiih itrr.diers conducted by ar.iDcd hedrh *orke6. The
eryrhroplrlot .ries B.r. id.nlified by he.nh *ortcrt
*ith o.il viru.l irsp.rtioDi, .nd rh.n cotrfirmed by
dendirs and oncolo8irlt vho m.ds thc finrl di.enori\.
'Ihc odds rrlios (OR).trd ltci.957..onfid.n.e inl.d.ls
(Ck) w$. .rl.ultl.d by th. logisii( r.ar6rio. mod.l
using SAS softwarc. l-h..djusled OR for crlrhroplrUa
w.r 19.8 (95% Cl,9.E {0.0) for individuib who hld
.r.r cncw.d lob...o,.fi.r .ontrollinB for r8e, rer,
edu..iion, body m.ss inder, smokinB. .nd drinkin8. The
adju5red OR for ev.F.lcoholiriDlcrs Bls 1.0 (957. Cl,
L6,5.7) .fier coorrollinB for tBr, srr,.dDc.tion, bodt

nei.d 6ztrr:6ii.d 1/rJ/oo: r..r..J 412,!o
1)'. co of F:blidim ol rhn drl. r.E &frry.d o Fn by ln. p.,trd or
p!. .h!s6 Tiir MiL 'N 'ns.6E 

b. h.rby , r.d o.!"tu.,d r

' IrE Trivlxh,r. hl ffd rl@oa F.rd B err{:.n 6y r !ffi rtur
fim O. 

^lci.rid 
f6 h'.dno.j Ced R.Erch (^lct). s, Aiar.ws,

n.urdd^.ldiiidt]d...ollEndflhrshd'tr!ryEdbylh.lhrn
c{d R.sn fu.d(lciD, Unitd xl!.dm ft.Dlyrr\tdtu{drby
M lt ud.. a lARc rFrl hiM, .,rd dn.a ri. rffi of 1993, r ri.
u,ii of D*nriiv. E daiioLer. IArc, I Fr aIrft.
ri0r@d h Dd b, ctu6 c^rret. c^o9r ar, ad c^ r 60.l frm $. Nadr
clna rditure MH. D.Fi'lH 6f HalrL d rlvmn s<nr6. b, I s'l @i

^4d6s.hdorPlblEHaxh.7l2?5clls.Bdr9JrT?l,ro5^rya6,ca*xrt rr?: Phm. dlo)325 srrr.ta
G r0) 2066ore.Ii.ru'l zrzHAlG@ucLA lDLr

n.rs id.r, .h.winE tob.eq !,d rmolin& For .v.,
sDolern rh..diun.d OR w.x ,.6 (95% Ct,0.9 2.9). a
more lhitr tddiliv.lnrerr.rion o. rh. ri(r;r
.rlrl*opltti. *.r rugaBtcd b.!$..n rob.cco ch.hing
rnd lov y.gcr.bt. intrlc, rh.rai. moE tht.
mlltiptdlivc itrt.r.ciion r.i indicrted bcrwetr atcohol
dri.king .nd lon v.g.trbl. int lq .nd betw..n dnnkjng
.nd lo- rnir irbk.. We.on.luded rh.i tobrcco chcrint
rnd .lcohol drinking.re strong risk facroB tor
.rylhbpLkit ir th. tndi., populirion. Be!r$ th. Cts
or inl.Edio. t.m3 *.r. yid.,nd or.rtrpping wiih
rnor. ofrhc mri,.llecls, only potenlid inr.nctioor rr.

OElcmcer is thc nosr.onmn sil. of @cq for reo and rhe
lhnd DGl .dt]mn sn. of carr for womn in Triv.ldtum.
which is locatod in rh. sral. of Ke6la, todir The hiah inci
denc. ofool c @r in K@ta h6 bco atbiburd ro rob@<)
chcwih8. 

'oh6(@ 
smokin& .nd rl@hol drinl,n8 (t.1, ro.

ba(co is ch.wed prcdomr@rlya rn hgrEdrml ofb.r.lqud or
pan, whi.h is a @mbinadon ofbelel 1..f, arcca lur and limc.
x n smokci Donly in rhe fom ofbidi (a native cisarcn. or
coaN lobacco hod{olled in . .ry Gmbhumi lcaf) and ci8a,

Tne study of oBlpEmangmr l6i6 is of inponancc for
the pcvmrion ofo@lc&cer bceusc preDaliSna.r tesrons may
be rrcardl b prdenr rhcn pbgresion to oEt caner or us€d as

"uuuEarc 
('nkmedr.'.) mrl6 fo' oal cancer hreNcnlotr

Cesarion ofch€wins tobacro and smot'.s has ben ass@iated
wirh lhe re&.6sion of oEt leul@plaki., a cotMo oEt prma-
lisnam l6ion (4). Dici.ry suppleEnrs of vitamin A and p-
carorhe have alebc.n iDpltcar.d in rhe reg@ssion as wcltas
in rhc prelention ofoBl ldlorl.tia (5 7). Alrhoush *veEt
srud,B havc b.m cdducrcd on nst faclols for oml lcukopla-
tia, vcry fe, have fmus€d on cryrhrcplakia, rhe mosr adva.ced
q?c among oBl prenalisn.nt lBions

f..r,1hrcplakia is an urcomDon bur *lerc dis$. det'ned
Hy wlIO as m) les,un ot th. oEl mucola lhal prclcnh as
bnghr red rchery plsqucs shrch c.mor be char&rdzed.trn.
,cally or pa$ologically s any o$d Eosnirrbre condirlon.
(8). An updarcd dcltn Dn for erfhr.ophkia was proposed by
Bouquot (9) as"a chronic Ed mucoel macut. which cannor be
Sncn aiorh.r sp<tnc dlagnosr,c tram ad caMor be anributed
ro rdumaric. vMul.r. or rnnmrory mus.L Erylhropt.Ld
pdl(hc\ md, br lc,rLtl near. or arierared *rth, oBl teutotta.
tiJr Bouquor and Wh'bler (l0r $gg6red rhar crythroptar,a
may ccu' wuh ledoplakir ,n thc sGge catled erlhroteuko.
I,ldLJ Frlrhropldha ha\ bencoDndc,ed lhe moll sev.rc lom
amonE 6ll oflhe 06l lmmalgnanr tenons bccause of ns h,sh
mal,Enani poremial (ll) wh.n errlhrcplakia bjooucs *erc
studrcd,9l% serc dysdas,a. carc,noma,,r/!, or Gn.rr (r2)

'rherc are v.ry |cv studrd o lhe pEvalcnce of.ruhro
.ln'J \l'h.l b\.{(.: ,Js+ irum s,, oBt prhuro$ d;nan.r\.n^ ser( 'Lrrcu.J 

.r cDrl-'onl,,li. (.,1, sLrr trl( r..(.t
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7pbr. , c-Ed .r'EE@s of 6. .rllqt ri e 
"n 

..,ld- and @nuournS ror a8.. *x. cduc.tron. BMt, pacr.y6r\ of
shotin& and yea6 of lt@hot dnnhng. Illc ldl; ed OR $as
hrgh.st,or curent.hse^, to oqedby$eOR for Ddd ch.w.u.ed rhc OR for eo!rcmlch.w.B A srongdosr rrspon*
tcl!r'on\h'p wa( (hoB for lne trcquency (rhes pfr day, p fortrn( 0 0001r dnd du6r'on of rolacco chew,iityeaE: p fo,
ircnd. 0000lt Mth th. nrk of..r1hrcptatrr. Chryer who
$rllowcd (hcqng rob.(@ fluid had a hrgher adjurl.d oR
lnan ror chcw.b *ho dd nor swalov. Ch*.B who r.pi thc
chcMn8 robd.{ ,n rhe Dou0, ov.ml8hr lho had a ri,ther
ad,Elld OR rhnn ch(w.6 who drd n6r

Table I sho$ U. r.lationship b.rwen atcohot dnnkiog
M9 

'l'. 
r aI of erfn'oplar,. TIF adrusred OR tor .ve, .dnnl.R

*as I o (95!! CI, I 6 t 7) whh .dju{.d for a8e, ser, cduca
n.n. BVl. ycn\ oich.w!n8. ad pacL yea^ oa\motrne Tne
adiu{ed oR\ we,c h,gherr ror cutrcnr dnnr.^. fouos;d by
rho* of pasr d.inlc6. No M,ation wa obscN.d for it,
sonaldnnlol. bur rhrt care8ory hld orty rhree erlduopht,a
(.\(s. Do\c.,c,FM* r.larionships *eF ,lsscsred (or bo,h
rt'c l,cquenry (r,ms per &yi p for rrod.0.0OOl) and duid
rion of drirklig (y@6: p fq tr.r!d,0.000r) o, rt" nrr or

ror cisarcne sookihB, $e adjlsred OR for eversmoleE
was I 6 (95% CI, 0.9 2 9) who .djuted for aee, sx. cduca-
tron. BMI, y.a^ oI chryln& ed y66 ot drintnB (not prc
mrcd) Tle adJEred OR for erFh'oplal,a .mnq-ecsrdat
smorea (OR,1.7, etr. CI. I 5-9.6) ws hr8h.r rhan for p.n
smolnr (OR. I o, ctq. Ct.0 E -2.9), and tor culretrl stnoleB
(OR. I I j 95% cl, 0.4 1.0), poslibty b@au* of misctas!fica

on oi rhc .rposur. by rh. $bj6ts or rh. sDllt nunb.l of
erylroplal'r .Ns 

'n 
rh. parl ud 66ionat csrcponcs. rhc

adlu(ed OR ror frequ.ncy of $ok'n8 (rim.s per-day, as a
cohnuou\ vanable v6 1.02 (95% Ct, OqE l0?) A dose.,c.pN rclal'on$rp wd shoh ,n fic crud. anatysis for the
ftcqlmc, or'mot'ns od rhe ri* of crla,hrcplakia (p !or rr.nd,
0 o0ol). bur when adjusred fo. v.rious facrors,lhe r.en.t w.r ro
longe' sn Tne adtblcd OR Es I.2 tqtc! (.t. 0.6 2 4) forthtr *ho imo\ed I 20 InB pcr dny and 2 I 195q" ct,
I I \ l, lnr lhoie uho loot.d 2t cO lmes pe, diy. lor
Juar,on ol {mor,nB Oca^l .' 

" "on,'n,o,, 
,",juur", rr,. ua

lusted oR w&s l.m (95% Ct,0.99-t 02). Atthoueh a dose
clpon\c rcl.bonship e6 sh for yeu of smokh8 dnd rhe
nrk oferFhroplatD rn rhecmde.r.iyrs lpfor rren.r. O.OOo4).
rl was nu longcrapp.rcnlafrer adJurrhg for poternat con foud.

_ tlorh vcpflrblcs and fturts shNed prcnrral pror(lrlc
cfitrltr aB nrr er\ahorla}.r fo' rhc crudeORs (nor prcscnrcd)
n'c adlu{ed oR\ *.8 0.4 (e5e" Ct. ol.0.7) fu; tcSciabte
,nt k. ed 0 t lo5o! ('t. o l. O.9t for frln h!r[ after conllot
linS for aac, sd, educaxoo, dd BMl. Howeyer, wtm funher
adJuned tor che$hg bb.cco. smokrnS, and dnntDg. rhe (.ts
rncluderhcnull valuc vrlamrn:andircn supptcmenrsapp.i,ed
ro- b€ nsl facroF for .ryhroplari. in rhe crude anari;is .nd
atio cd,rollrng fo, ,9., *r. cducaxon. BMt rOR fo, on.nr
ur.. lo:9\9o ( 1. I I 2ql but no asersuon wa\ obs.^.ed
dfiur tutu!, iitu'uns fu, chorng bbacco. jmot,ns. dnd
dnnl,ng toR ror nenr u*. I ai a5o/. Cl. O9-2.t) No ob!,.
ou(.a\srdrDn tr6 ob*N.d for BMr aDd rirt ofernh,oplarm
l/, tur.Irnd U'(5,' m rhrcrude or adJu{.d to8Ll,c rcgrcsron
m.dcrs (drb nor \huenl

Tabl. 4 shows rhe ORs for pGslbte ,nre6clions bctween.i(q'n!. n ul,ip. and dnnLrng t,{cheurnf.rdrnotrns r
\l'rh,l! md( lhrn aod rve rnremcrron ua. ren rOn,, r rn.. i'k . 5r, I . 5.r , a.t r . ,). rto\c\cr. $hc qe
$Imdd rl!. ad.,L\rcd ()Rs for tobac.o ch.wril r,ron! smot

corated i, th. old.r aB. gtups, .ompa,Ed wirh fi. conuob
Thc higtd p.,6lnse of c&s wcr. in $c 45-54-yar asc
8mup, wb.r.!s $e highdr p.rceit 8. of conrots werc in rhc
<45-ysr a8. 8roup. Thc pacoLgc of femalcs was 62.5./0
@d8 conmls b dly 49.0% Motts rhe ces Fo. EI8,on.
th€rc w.E !hr8}'o p@ta8e of HDdE dd lowcr Frcau8c
ot Chrisriars iI the mrol\, .ompsEd w h rh. ce' Tle
dislnbulion for ecupation w.s $milar i, ca*s and conrols,
mo51 lEd . mnul occuparion. For cdu@doo, ! highd per
ccnrage ofesrs wft i, rhc low.r .du@rio, group6 llle rh.
conrols, with 39.0'lo of c.ss ,nd 17.5% of conrroh in fi.
''no!er',lher.l.' Srou!.

The di$ribudo. of rhc chewing, sDok,ns, aod dnnrrns
h.bits wqe .lDined for c's ard conrroh by *r (nor pr.
snr.d). C!.renr chwirS habn5 $erc !.ry hi&h aoons borh
male $scs (74.5%) and fcDale c6es (817%). The pecenraee
ot.urcm ch€wen amorS femlc and mle co.trols w.' .p
prori@lely 20,/.. The preval6@ ot culmi smki'8 amon8
woftn Ms low buI *as hislEr in 0r ces (E.2old) rhan rh.
cortrcls (l.E%). Smoting habns.mong men *erc slighrty
hi8h.r ddg c.s.s (54.9%) Ih ano!8 conrrols (50.?%). Th.
ovcEll clmnt smokinS hab p'ct.t.ne sa l2 0.,. amon!
c6es sd 20.1ol, mong cmroh. Alcohol dnDtrng yas Br.
amon8 womcn 2.040 rn cas and 0.20" rn contul.. Io, nrr.
rhc prcvalence of cuftnr dnnkinS w.s 15 3% amn8 confols
and 39.2% among ca6 Thc p.rccnrzs. of ec6,onal drinred
*6 hish aro.t mle conrrols 115 2%), whercas rhc pdccmaBc
of pasr drinke6 wa hish amon8 m.lc cas (27.5ol, Thc
o!.rll drinling habir prevale.ce was 21.0% among ca*s and
5 6% amo.s controk Bc.use dnnl,ng n Dor s.ll a.ccpr.l
s,all) 

'tr 
lnd!!, undencNn,np may have ccuEt<l

The ORs for chewins tobacco arc shom in Tablc 2 Thc
adjusttd OR for tveHhcw.n was 198 (95?o (ll, 98 .100)

Downloac,eo from cebp.aacrrournats orq or Jar,la.v 27_2A11
Copvaghi O 2000 America. Asso.,ar oi ,or Carr ej Reaear,_h
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cric!.P.drq.al.8nh.rk.E&

n'r of.rylvqhr' lotu r 9Jr6 cc)

cnd. oR (9r.,t aD 
^d!ndoR-(95x 

cD flnhd rdj*d oR! (95% cl)

ftqEn y.f &iiriia ld.yr F id)

- on 
'dre.d 

fd {, (d!sl s {M/F), .&di. la&ldE ftm rlbr. ?I rd aMl (db6. r:h)
t oR djd.d fd ..q h. .ddir Br4 tulia l@i'a, Fr.ra5r ,!d .t rirr r.h.... {6lry dmin D ya4)

I,,.,rj3rofo,dlPlntr!n'

runEr adrun.d oR" (9t% (D

. oR rdj6'.d rd lF (dnM). s (M/FI.dErid' k.r.!66 nm r$r. ?t.nd BMI (. nn65, r!/n)

.bdi{ Dd d,inrh.. lDr E! rs tutu dru.d. rd r& 6od.r b :!st ,E !.*,; h.n; d..ri,s j ,-.r.!,
cb.$.r qE 6dh.r r4B&d

low or k€ep $c chewirg loba@o fllid lobacco.hc*ins has

ben rcpoded as a nsk flclor for both oEl l.ukoplatia .nd 061
cancc! Accordins ro a previous sfudy, fte rclative nsk ofoEl
cancer 0ongr. ed lloor of mutt) for tobacco chqc6 (>10
pa robacco cheeine/d.y) lI K@la, lndia wls apprcxiEalcly
5 t2 for mal6 and 9.27 i, fem.i6 (2) In arcthcr srldy oD orrl
.anccE of rhc bucc.l lnd labial mucosa in KcEla. lndia the
r.larive nsk fu pa, rob.cco chewinS was 1616 for malc
subreds $ho h.d chcw.d more rhan l0 t. day and was l. 2.:
lor femal. sublN$ (l). Ihe lARc oncluded 

'har 
rh.re rs

sufficienr cvidcncc ior lhe carcinoaenictry of ch.$inB bdel
qnid contrininS rob.cco for humans (21). For oml lcukopl.k;

thc isl for cv( tobacco,chcwiiS was I E0 in a srudy in
UzbcknBn (22r Ou Esulh rndtrarc rhjr roba(co chewrnB i( a
nron8., n\I lacror fo eryhronht(r rn \oDpanen w h rhc
efiec\ for oBl tuccr .Dd 06l l.urophl ia ThD s rhe firsrtrmc
rbal a suong.swiati@ b.iwm chcwinE robacco and rhe .isk
oferr{hrophkE w6 folnd rn a c.*.cuntrot 5tudy

Al..hol dnnt'np srs !l\o jniltrJtcd.r, srrJnE n\k tdctor
ior erfhroplakD in our rtudv. Do* Bsponp relarionships
$..c shoM fo, rh. frcqusey and dutloo ofatcohol usc wtlh
thc nsk oferrrhroplakia Ahoholdnntrn8 has been a$6iared
sirh orbl cancer as a rsl hcror and hry bc involv..j in a
mullrpltcar!c inlcEclion srlh \nrohng t2.t) Alcohol nay po!

Oownloaded from cebp.aacrJournats.org on January 27, 2O1'1
Copynght @ 2000 Amellcar. Associat,on lor Cancei Resea:ct-.
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[tfft;Hy:::"lL:smokrns habits in the etiorosy or orar submucous ribrosis

SiqI ll, ShalIrE pp

Deparlrnent of Deotat Surgery. AI trktia tnsrture of Medh3t Sctem€s. Ne{/ Derh.

Abstract t t

Oratsubmucous fbrosis (OSF), a premalgoan

rdentr, fts rehtionship to var-" 
"r,.,*ing ,r,o 

t pplng cond;lion of lhe o'al mucous membrane. $ras srudied ro

were corn*red wilh 22r conrror slbjecls nrarcr 
I habns Two hundred and trirty_sir conseorive 655ss 61655

cheving orareca nwqur, o. *n ,r,."rn ,u _n*o 

t- age' ser and socio@mrnic condiirns. lt u.as found lhat

corouring, navourirE and su/eer"",* 
"n.ro, *l 

reparalion orareca nuE' lime calechu and undasdosed

comparativery younge, ag€ grorp .nd ,r"" r""-" 
o'tuolv relal€d lo osF- A'so' pan masala lvas cieu/ed by a

However, cie,,ing or smoting ,obr"- *,n ," 
outed wilh osF changes eatiier than ar€c€ nuvquid chewing.

, was a,so ,orrnd thar frequency or crrewing ,,*re' 

olh€r ctewing habib d'd not increase ,ne dst
rlhan $e torarc,uraron of *" *o, *." 0,.*_tl1,.r',:::t

!At>
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Oral submucous fibrosis: a case-conlrol study in Chennai, South lndia.

Ranoanalhan {. Devi MU, Joshua E, Kirankuma. K, SaraswalhiTR.

Deparl;enl ot Oral Palhotogy, Ragas Dentat Colege and Hospiral, Chennar, lndia €n2@vsnt com

commelr n: E!id€q!cd!e!!20q7_Gl79r8q

Abstract

- 
BACKGRoUND: oral submucolrs fbrosis (osD is a pre'cancerous condition caused by lhe use of areca nut in

vadous forms There are very few published reports on areca nut use and osF from chennai. south tndia

- 
METHoDS: A hospilal_based case-conlrol strdy on habits and osF was performed in chennaiover a 3-year period.

A toiar of 185 conse€lrive patienrs wih osF were matd*d with age ancr sex-matched controls. History was

- recorded in a pre-delermined tormat by quatified dentat surgeons.

REsuLTs: The male to temale ratio ofosF eses was I g : 1. Attarcca nut products were assocjated with osF, with
_ the risk being greatesl fol pan masala. The duralion of lhe habit was more significanl than the kequency of the

chewing habil.

_ 
coxcLusroN: The presenr study confrms lhe srong associarion belween areca nut use and osF and lhe

increasing use of pan masala

, 14 q')
i l-l 4)
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Bi,lt€d Ceflrd

;"Hlil';H1:lTffi::::""T'*diagnosiswithhabits'na.riii.risubmucous fibrosis
Shruti Pandya r, Airy Xu-o. Ch
Ravi Mehrotra * r audhary:, Mamra- Singh r, Mangal Singh2 and

Research

Correlation of

Ravi Mehrotra * t

rr..d & r*.i o,r@/r!,2O9. t,rO do.lottB6/lrsa.lta+I rO

I1;I:T#lTf,:di?tlffi,Igf#11;,ff.iflr#.iab.n.,ndi..,o,oaim,.Fso,o&,.Moi,.,N.htuM.ni.a,c-u.a..

ffiyff&,#m*:n'*:1*'J:r1?"T;'fr..;'.***'*.,--",.^o!iin.n,hr+dh2i@Bn.i,(oa

Tiu et r, int6br.ir6 htrp/rwwhednd&.r*doo,drl(d(hrrl/|o
@ 2d)t AndF d rt trok g6rr.d Cdhl Lrd,.trI op6 A..Br ruh dtru,6r!.d und6 ih. r.l ,*",, p.-ro "*.,.a -. j,.;il; ;;[l*fi.*

tlettodr: peoB sufi.nnt ,roh ora| 3ub,

ffi !ffi'#'9":i'"",T,::"fl :::.: ":j::::*ii:::r*1"ff 
,"?: jilt"l:,,"',j

,o,he hnou, add@on, (,;;"t;;,;:;:i:;:..*,1]ixil,L:#",l,.lTl;l*hr,,3 wa3 r veh

11!I?:ffi $*;#"..,r"Tffi f nt";tifllrdil.,.r..&]ffi .?rere tEbft@ted to rrcohot 89(17.2%l drenrt
j::JIi'l^:'#.1:,-l:,":1":':11:*tlrj j:Fli"J::;]Jl.:tlllTli::,ffi1
h'iopatho,otiar 

","-..,,". l;i;i;;;;;:i-T) :"-1'."1v *.r,ed 3ire on the ba.,s or
t-dellandIl2(,t5.8a)hadr-0.]1,0,,*,"''''{$rr'edaolFsnde175(ll.lz)pauens,r
Conclujion: The wderpread hab( of (hein, .t,
esp<iarry in the youoser ls.;;",;.1.;";,:;,11"':1p n m 

'a 
B ! hrp nsk raclor or osr.

wirh 
'evenry 

and d.,;;r;d",;;;; rtu'qre n h'stop-'rhorogicar rrad'nt wa3 roud
0..*"n.r,.,.a'o6-s,"i.;,;;;.r.fi:J""J"ve' ho vtn'n<ant (o,rer.non wa! rosnd

BackSround
oEl srlbmucous fibrosis (Ost:) is a (hionn Jnd poreD
rirlly malgnanr.ondiuon of rhe oraj (rvrry h ,s aha,.(ren/fr, by a ,uxrrdeprrhelrrt rnnrmharor} rer.r,on

follow€d bv fibroelasrk chanses rn rhe tamini rrs!{rre,r cn,,herDr a,,opr, ";;:;; ;llliH:ii;l:
*i,,"'i,;'' '""o "' '"" 's 

rhc uppe, ntrd or rhe esopha
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'Ite palho8enesis of OSF is nor well esrablilhed, bul is
believ.d ro b€ mulrifacrorial. The.h@ing of ber€l quid
((ontainint ar€(a nur, roba(o and slaked lim.) has b€en
re(ognized as one ofthe mosl imponanl risk fa.tors for
OSF lz'al Over th€ years, rhe inodeD(e of OSF has
in.reased manifold in vanous pans of lne Indian subcon -

tinenl i n.l ud in8 Allahabad lsl-

In spii€ oflhe fad r}lar rhehabn ofarc.a nur dewinS wiu
orwithour berelquid is rampant. lhe (orelatioo beMeen
th. dlenl and duradon of addi(ions uth .lini.al and
hisropad!ologi.a! gradinB has not bern alrempted so far.
Thus, trs srudy was desiSned invesriSale lo rhes€ rsu.s

Methods
Parieols sufferin8 fiom OSF from fie Depanmenrs of
Otorhinolayntolog and Pa$oloy, Moli lal NehruMed-
ical Colleae, All.habad were srudied from 2004-2003,
afier oblaininS (leamn(e ftom rhe insrjlurional erhi..l
Lomm'llee. Derailed 

'nlomarion 
ol e.ch p, jent was

noted in a preresred profoma lnformarion ieSardingrhe
parients nam€, a8e, sex, ocopalioo, bad<tround, dietary
habi6, dental hydene p€rsonal habils and pr€s?Di com-
plainis wrs gather€d. Enphasis was siven lo addidions
Uke areca nu( tobacco and al.ohol. D€tailed dinical
€ramination of ea.h patienl was done to asses fi. sile,
siz and typ€ of lesion. Trismus was dasified as naBe I (>
3 @), slaSe ll (2-3 cm) and srase lll (<2 m). For.onfir
mation of rhe(UDi(al dia8nosis, hisroparhologi.al exami-
nanon was.arncd our.'lte biopsy rissue was procBs€d by
panffin embedd,nS and 2 I micromeler thi& seoions
were.ut and nained by Haematorylin and eosin (ll and
E) Hisroparholod(al damination was done and resuhs
were r.(orded .(.oidin8 Io rhe radilional gradinS by
Pindborg and Sirsar l6lwho had desoib€d four.onse(u.
live srages ('hble l)

Results
'lvo hundred and Ihjny nine OSI]patienls were srudied,
ofwhi.h 2o4(85 a%) were mal6 and l5( 14.6%) females

T.bL l : Hl'.op..holoakrl .l-af..tld ol OSf

hnp / rww heada.dneckohcology org/cooteoul /1/1 0

wi$ a male ro femal€ rar,o ot6.E:l Ma.iimum number of
patienb, 109(45.6%) w€re in ihe 2l-30 yeaB aae 8roup
fouow€d by 67 (26%) padenF in rhe 3I -40 years of.8e
lFi8ure rl

A(ording to rheir p€BoDal habits, t10(46%) paienrs
dsed areca nut/dohra, a9 (20.s%) patienrs (onsumed
gu&a, 38 (15 8%) patiens were habiruated ro smokin&
I l(4 6%) dreed and smoked. 7 (2 9%) p renr\ wcre
rddioed ro al(ohol and dewing. 7 () ,%) pdl'enrs wc,e
addided ro al(ohol and smokin8 and I pauelrs were
addi.ted onlyro alcohol lTable 21.

Wilh regard ro sire d'srribulion, the bu.cal
the mosicommon involv€d sile wirh 66(20.a%) parients
being involved. Palate was the second (ommon sire and
afr(ted 37( 17.7%) parienG Bo$ bu(.at mu.osa and rhe
palat€ w€re involved in I 9( 7 9%) parienls. Buc(at m u(osa
wifi l}le reto molar area involv€ment was found in 27
(l.r%) parienls lFisure 21.

On th€ basis of.linic.l symproms, 89(37.29lo) patienrs
reponed dimculry in openinB of rhe mou$, 62(25 9olo)
paienis suffered from a buminS sensation of$e buccat
.aity, 54(22.5yo) parienl5 repon€d ex.esive sativarion
znd 34(14-2%) parienrs repon€d r€ornenr oEt ut(.ra
iions lFi8ure 31.

On corelating rhe hisropatholoSi(al findings wnh rhe
patients' addiction habirs, 52 (21.7%) had OSF ara.te I, of
whidr )o{JE.s%) de$ed paaD malata/dohra, ro
( | 9.2%) rmk only Burla, 7(13.s%) consumcd belel quid
wilh are.a nur and roba.(o, 5 (t t.l%) were smokerr, 5
(9.6%) patienBwe,e borh chewers and smokers, 3 (s solo)
were addioed ro al(ohol and .h€win& white 2 (3.60/6)
were habiluared lo al(ohol and smokjne. On coretaling
hisropal}IoloSical findingswnh f'equency and duraljon of
addiction in OSI, Srade l, maxinrum palienls wuc
addi.ted for ar leasr s-5 years and us€d roba.@ produds

very .,rly .of. (6ade l) tlo!eE!.ly rityrnc.d rug. Adnn..d !o3. {Gnd. tv,:

+ A 6n.t n b.ill.. .6lL!.n.
dirr.^.d wirh tuA.d cdm.
+ Th. librou..c r6po6. R

30m.un6 .o.Erl, bur mrc oft.n
rlEy.rc dil{.d r.d .ona6cd
3 lnnammrlory (.lrt, 6.int
po ymo.phonucl..r l.!kocr.er
etrhr^o.c.ronr|.otnorh,e

o Th. ,urB{Dir}Eli.r .rcr rh6$

s Prump ,@nA 6b.obtrB ,.
,.$nr !n mon.ac 

^umb.^+ Ih. br€d r.tr.k ,. dihi.d

a Th. 
'nn:nmrbry 

..1& r..
motd, mondu.l.rr |rhpho<yEr,
.or noph'l! rnd.n ft.aiio.,

o TIE @nr8.n n mod.nEt

4 Th. fib.obl.rt . ..!pon.. n krr
mrrked. rh. ..lk pr.*m b.'na

+ Br@d v.$k r.. no.m.tor

+ Ihe i.n.6m1rory.t!drE!
(on,* of lrmphdF.i ind ph'ha
..llr. rhnou8h .^ d.rtonJ

a lh. colrrecn tr.ompt.ret,

5 Thc hrrl,nr.d red.r. d.vo,d

6 Bl@d r.t*rr.re ompt.r.t,
obl&dcd o. ErroEd
+ Th. ,nirhm.6ry .etk rr.
tmph6crt.. .nd pr.rm .e[t

102;
D.
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Figure 2

ln oSF grade ll .ate8ory, our ot 75(31.3%) parieDts, 30
(a0%) .hewed paan masala/dohra, l6(21.1%) were
habiruared ro 8u&a. I I (la 70,6) rook ba€l quid alonS
wi$ areca nur and roba..o. 6(8%) smoked bidi isaretles

lfieure al. Four (51%) parients chewed and smoked
robac.o, 3(a%) were addi.red ro(heinBand alcoholand
anoder 3 (4%) were addided to al.ohol and smoking
One par ienr was addi.led ro al.oholand I pancnrdid nor

have any hJb'r ln rh'\ Broup, ma.ximum p.rienlj we'e
addicred for 7-10 yenrs and daily (onsumed fie sub

shn.es 4-8 times Per day

One hundred and twelve (46.8%) palren6 had his.
roparholoSi.al Srad€ lll disease and of these 60 (53.50,6)

ch€i{€d paan masala/dohra, 2l (20.4%) were habiruared
ro gu*a, 20 (18%) (onsum.d berelquid with a'e(a nut
and toba((o, 312.?o/o) \\erc smokers, 2 (l-8%) bot}l
.hewed and smoked, 2 (1.8%) wer€ addi.ted io al.ohol
and smokin& I (o rolo) .onsrlmed al(ohol and .h€',ed
roba..o and l(0.9%)rvas.dd,.r(d lo nl(ohol Majoritvo(
p ienls ofrhis Sroup.oD!uotd rob!.(o produds fo, 8

lO y.ars or more with a frequency of 6-IO rimes per day
Jrable 3, Fisure sl.

On (onelatinBdini.al Eradingof trismus and hinopnrho.
l%ical Sradin& patienB who had clini.al sraSe I rrismus
l(16.6%) parienBhadBrade I, s(17.2%) had 8rad. and
E (19%) had grrde IU. In sraSe ll rrismus Eroup,
ll(61.1%) patienBhadSradeland l7(5E 6%) hadSrade
II and 23(5a.7%) had gradeIII while in sla8e lll lrismus,
a (22.2%) patients had Ende l, 7 124.t%l had gradr ll
and I r(26.1%) had grade lll. ITable al

Discussion
oSF ir a potendally malignamdiseaseoforaI.aviryand is
mosl .ommonly found in Asian (ounrries Rei.han cr at
sugSested thal as a resuh of ransmigration of poputn
dons, an increasinS number of OSF cas6 are beinA found
in other(ountries. lTllr consrirut€s one ofrhe ma,or oral
health p.oblems in (ountri6lik€ India. In rhis srudy. 2j9
OSF parienls were srudied over a 4-vear period. Maioriry
of thc pari.nE wer. in rh.2l lO ycars of aAr 8ruup wrfi
a m.le lo female r.rio 6.E:t. Xumar fl al found similar

Page 4 of 10
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CliniGlly, tismus (openinS of rhe mou(}) .avity) is an
impo(ant sympbm of OSF. I. this sludy, 89 (37.2olo)
patienls were found to hav€ lrismus ofwhich, I 6 ( I 7.r% )
had sl,ge I, 5l(s7.3%) patienls had slase II rnsmus fol
lowed by ?2 (2a.70lo) ofsmge IIl. Chiu el al reponed rh€
rismus was ih. chi€f conplainl in 90.8o/o of thei'
patienls. ll8l Kumar et al aho reponed &at 759lo males
and 80% females with OSF padents had nage II disease
and su8gesred thar $t (ould be due ro th. fad thar the
majonty ofthe patien$ reponed for reamenl only aft€r
the onset of restri.tion in $en ability 1o open lhe;r
U,oudr! l8l Hazarey d al dlso,€poncd drdr nrdimurn
padenrs ofOSF, in their study, had stage lll lns,nus l9l

On the corelation ofaddidion habil and hisropatholoS.
i.al 6ndir,gs, mujmum patienis had hisropathologi.al
grade III OSFand took toba(oproduds fors-lO years or
mor€ ql}r hish frequeDry (7-10 dmes per day) followed
by hisropathological grade II and L Kumarer alsugSested
fie patients who used paan masala wifi a grearer fr€
quency/day developed OSFwi(h a shoner durarion ollhe
habil [8]Mah€relal from l,akislan reponed thm thedaily
consumption rale appears to be mu.h more siAnificant
with ftspect to risk tran the lifelong duradon ofrhe habn.
119l Some repotu su88est.d thar borh rhe durarion and
daily frequency ofareca nutuse in.rease rh. risk of.ancer,
suggelting a dose r€spoDse relationship l2ol Similarly,
Shah e( ai reponed thar the lolal durarioD ofrhe chevinS
habir was not significandy correlared ro oSt. Ihey
h)?o(hesized rhat the exposure io rherolal burdcn ofvar
ions harmtul substanc€s in a Siven penod, ,..., daily (on
sumprioD was more significaDl that the lornl durarjon of
tne habil. l21l No correlarion was foDnd be(ween.linical
gradinS and histopatloloSical gradinB in fiis srudy akin
lo Kumar et al who did nol 6Dd any correlalio. beMeen
clinical s)rnproms and degree offibrosis l8I

the lrearment of patients with oral subnucous fibrosis
depends on the degree of cliDi(al involvem enr If thedis
easc is d€tecled at a very early srage, cessation ofth. habn
is sum6enl. Mosr panenrs wnh oral submLcous fibrosis
present wirh moderar€ to soere disease. Medi.al rreal
menr is symplomatic and predominanrly aimed al
rmProvrnE moL,ll' mov.menrs lrc/lmenr \lr.rrcsir'\
,Ddude the followin8: Steroids, Pla.enral dra(ls 1221,
tlyaluroDidase, Penroxiryllinel2ll, IrN Bafimal24l and
Ly(openel2sl.

\urB'(rl Ieimcnr;\ inJrJr.d rn pir,cnr5 w h \ever.lr\
mus and/or biopsy resulrs revealinE dysplasric or neoplas.
tic chang€s. Surgr.al modalili.s rhar have been used
iDclude si,npl. excision ofrhe fibrous bands, Splir thi.I
n.ss skin Brahin& Nasolabial flaps .nd linguat p€di.l.
llips llsc ol a Kll's]2 las.r release pro{e.lurc wrs
rfr "nrl! 'ourd ro i,'.,,i\.moL.h.t\,.,nF,.,,,6,.i, ,)

Oral mucosa showina OSF arade ll demonttratinS
llbroblasts in the iuxta-ePithelial area with dilated
blood Yesrelt (H and E x 100)

rion. IIo et al reponed a siEnificanl conlriburion ofsmok
iDg and al.ohol .onsumption to the malisnant
ransformation of OSli llal llow{er, .ombination of
al.ohol, .hewing and sntoking was (omparatively more
danSerous, 25 (10 aolo) Palie.r! wele addioed to .ombi
Daiion of ci€win& smohDS aDd alcohol Simjlarly,
Auluck el sl repon.d fron immjgranr PopulanoD in (lan

ada rtrat smokjnB and alcohol dnnkjng alonS wifi areca

quid .hewing show.d a significanr asso.iarion wnh la,
koplakia, OSE aDd verrucous lesions ll5l

Buccal mucosa was foutd the mon .on,monly involvcd
sire in 66(20.80/o) parients followed by palare 37(17 7vo)

and rhe rerromolar area 22(la 7olo) Pr.eous rePons also

corobornred th.se findinss I9.la,l5l Bhusan et al Irom
Pakistan rlso rePoned tiat mu.osa oflhe dreek (55 970)

was l]]c mosl commolt site followed by dx' lonSue

(28.4%) I I 6l while Rei.han and way rePofled tne ronsue

was th. mosr .ommon sjte, in reir srudY llTl In this
series- none of (he palients weru repon.d wilh involv.
meDr ofthc larvN, phary.x or rhe esophiBus

Page 6 of 10
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i:ilfi:?[X"#::ij:,ff,;ffffydv or orar submucous nbrosis in habtuar

Eabu s. qlaltBv. xurhal pu, sesite@d, aae{y, A&!e?. Reddv pR.

Food Toxico,ogy Resear€h Cerfre, Nafonat hstilul€ of Nulrition, Hyderabad, tndia.

Abstract 
t I

AACKGROUID: Orat submu@us fbrosis a:
prevaten@ or o.2-1 .zy, in *n. ,n" ,r.,".",]"*"t* 

wilh cl*wing of belel nut prcducts has an estimared

Dererqui, rack,ng ihe bele, ,urt 
"."r" "*,'n 

of pan masala/gulrha' a mix ol lobecco and a tess moisr Iorm of

uErHoD: A p.ospeqive siu(t examined ,ne 
h an eariier age ol onset of oral subrft'cous fbrosis.

muclsar cyrorogy in so parients w h ora, subn 
eflects of pan masala/gutkha and belehui' cfiewing on buccal

REsuLTs: The perc€nrage or nuaeorarea intt 
brosis ancl40 coni'ols

sgnificanuy hither in a, habitua, chervers rhan 
ral6 csrs or prolitemtit/e hacton ot buctal muc.'sa cetts lyas

tibrosis affer 2. 7 +/- o 6 y of use whereas lhe bi 
ls Pan mssala/gullha cier|ers presented wilh orat sr.txnucorrs

2.3 y ot u.e (p < o os) 
)lequid us€rs preseoted wilh orar submucous nbrosis reporred 8.6 +/-

COICLUSTOIS: Habilual ciewing ofpan masi
fibrosis than b€r€rquid use. ra"ro," ,nr,ict ,'ay tl 

utthe 
's 

associaled wilh ear'ier presenlalion of orar submucous

aDsence of the belel tea, and s carotenes and t 
sponsible for lhes€ dirrerences are lhe Iobscco contenl, lhe

he much higher dry u€ight of pan masata./gurkha.

ta?1L
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MATERIAI-s AND METHODS
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(irv 
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,"i '.i-i *'6r. r -'""" iom c! so lo(onotu( g'ouPs 5ubiftrs

*n, ,"r.a rr'" hosprat'. dmrrrLrv de?a m€nr dring le94 and

i,i"i ."J..," '**.,.a .r ndqni oL or osF on cbni(al {n"rd
-"- .""',a","a ,J p"""'.1 asi o"lv Paricns who were nolv
J",,"J -J *..'r"-t.strdllr .onfi 'd 

uth tne two ''Fs 
or

,,lij,'.* u, p,'*t"s";""'" 'na'd"a 
tlo"'r' pan'nt' *ho

.aoreso.detue DtY C Ko

Lr.6iv No OO 5h h Chua'

sO7 E ru,I Y<k@knue{utu
21 Odobe. 2OO2 .((e ed 25

n<eea 2 at86t 20OZ: @ed

- southem Taiwan

c,H L..r, Y.c Ko+r, H.L Hudt', Y'Y ch.o" c'c Tei', T'Y shi'hr 'nd 
L'lt un'

.ddldrc,"n,t,Forpubk.,.d.\c,*c.*y^.,!^.ll#Tf,ffi,ffn];::#X*-tr:;W";1ff#*'
[5f;ffi,T,Hl-1"ffi "Itr;fl#fr";;,;;,'**'o',**- "*''"''l 

o4' ,,eo$ !d'r (oJ''r'l

rna.Earwtleaf'epar6€orbete quidd*.'tBsd6pdg*'T'tr::::"::"*,:S#.1lr"lLl*f#1Hl
h.l\^En oral oedn.erc6 hron a o 

'oadn'or 
to $c ln@

atlrib{,table efie<i on ml lcd<op* tOt) "* *' -#;*' l*''! tOsO " t"*'-t:" 
rur'hed'Gse-contrcl stud' was

:":;;;; ;;,." *,*-';' *' "','"I'i'i ii'i f jl";t5i :1'fm5ffi 3i:SX'3i;
osf and 876 ddqnt *h<red 

'(x11mn,1v 
(6rrors l

;il;-;;;;*orrans*per'ntshadoir'*xbimdm'rBfteorokreroatmsn'6oLs€rerqudcrEMnErv'rs;fl;:#*;*^ "; ;u "=. n.Hfl*tri *Hr 3"T "f .*tri s*,tr"T
hde. eneq in nse ror aGo "*.'*,1.*fl::;;;*";;;;;;,,;;;.,_.,.,". m&c un;6e *16 had oL

ffiffiT:,tr:iffi,'l*Ulll,iTillffl"l,l;;ie"'*"*"c-"'o"'r'o'rconlndftooro'lrcBoroL4o
dEdfied fE effe.t of dE,ng oasea o a aoan.c nrearo",oo.r r- u*-,*o oor p."_,L8Mrn d@ses 'drtin€d 86'5%wa5

anributabh to dwix a d t rlok'E ot' rceJls tu&l61ed tha! ahhe8h beter qud ch@n8 was ! ruir' a@ for boih oL ad

osF. iB €ftci mighr be d,ffe-*" *,*." .* ,*. ;ls.",.t c'e"-n._-'"k.8 ;t 
" 

t"d4'n8 efi'<r in lh€ de*l'op'YEd of q-al

L"roolarir
XliliiilL, r,*. rrrl) 88' 166 ]72 do' r0 rorE/tqL66m7'/7 "*br atrs'(o'

o 2oo: c.afte. Reedth u(

K.yword.: oral ld*ophrE: onl abtuoG fbdisi nd f&1o6: areca oo*ing akohol dnnkng

t0{k-



#ffigiffiffiffiffiffiffiffiffii
,ffiffiffirffiffi.

gnfiffii,ffiffia-**,ilm+ffi

ffiffi
c. 20or ca.... R.5cir, L!. 

' "'" t''"t lLi,"l'iii#:3,il1,r;iJ:J:,.:,."J:i:..":I:,i$:r,1,::.,,:

:itr::: cte., bd.drra...d *r.!..tur@t ib,b,j,
,1ilfltr*A::f"ffi..,1 f;8,;i,y.1..*,,. ffi"*;ffi l;xr",-"rl# :.:ti,;i"f;ix* 3; yyH

l0tt



Rirl l&t@ o{ oEl LuLophti. $d d:l lbmuc@r 6b6i.
C H La et .,

Tabre I f) rnh,l@s arn oddr 6t6s ol OL rld OSt s*sted w,$ dso8dptu rad6 1.@

onr lbmu.olr libro,i'

ro (05 2 r)
07 (01 r r)

06 (0r 09)

r r (o.t-r.s)
09 (0.r-r.8)
22 (O]-B.)

06 (0 r, r.2)
oa {o2-o8)

ro
r.i (0.5-r.2)
o5 (o.r-0r)

5

52

ll8

l

2l

25
2l

10

206

4n
28

17

la

ra

2

l3

2l

173

l

38
r52

71

112

I l8t
l5

O

r88

tal

)\9
u

T.hlG 2 O(bt 6rc ot Ot ard O5t alci[.d vid! ogen. flDr,E.,rd .l.o]El .h..'h.'g T.@

orar ,ubmu(our nbrci3

r20

6r or 106)
2. (rr lr)

5l o.7 ro4)
5.. {)7 r09)
70{}7 B2)
r8( s 2,)

r3 (r r 23)

r r (09 2r)
r.9 (r r ]l)
rl {ro rt)

6.s (r9 t2 t)
70 (]5. r. ])
?l (r.8-1.5)

57 (25 r2 l)
s5 (3.6.204
a6 o7 10.71
20 (r5 2.s)

r,i (06 lr)
ra(r.or8)

r. (06 r.)
re (ro l4
r.7 (0 9 l5)
r 2 (1O r5)

37

n

253
5

20
23

55

t)

r8a

,5

t2

77
0,

17
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mor. fi.n I I fold .isk of th6. pr6.!c.roB .orditjons. Th. riks
i!.'€as.d wi$ th. du6tion .rd ft.qu.n.y of th. habn, as

Dr.soutlv thoM in P.b{an, Indi., TdED .nd Marnland Ch'nd
i[r"t,. "i,i, rCgr, M"],.r ., ,/. I99l: T.ra .r ,t, 1997; Shiu .r ar,
2000).

&rt:,a-a !'C.-,.' (2s1, 33ii 156- l/l

The rhNinE of b.l.l guid ir pracli*d in tev.ral differcnr ways
in v.'ious .ounr.ier, wh e th. major componenrs are <ompar..
tively.onsisicnr. ln India an<l South€asr Asia, toba..o w.r $ualh,
used.s an inEr.di.trr fo'..fta n,r p,oau.r. 1.uu"a,pon,y, Uur nj
in Taiwan. 
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Rit,< r..toE of or:l lcukopl.lki:,d or.r rlbhu.our 6bro'i'
cllroero/

170
T.hl.5 Adpn d 0<16.ns ad poglarb. .nrt!6uc n* FoF.n@ (PAFtr) olol a.d O5t @Bled sd.d.rE dinr kts. TaM6

Cddb@ tltd qd.t *En,'!*6

rnlbk qCet ,'nlr! - pdrJdr

S@ry poqi.@ .tndn t . 6r Or4o.h G)

to
l02 (t.t2l.r)
2.5 (3,3,(a r)
20a(r9 695)

]r (l 7.2)
l0(rr zr)
2.3 (r.] 60)

r.r (05 22)
08 (o+ r,

r.6 (01 32)
ro (0tzr)

1,0

06 (ol- r.2)
r r (or22)

2Z,r (3 O 61.1)

r.o]rt B r5rr)

re{07 t r)

r6p5 50)

0a(0r 2r)
rl (o5-l r)

o.7 (01 r 8)
06 (o? r 7)

05 (02 r.)
ro{04 2 r)

7j7

' Od4 6rd @ d.'.d km rh€ nrfiMi{. k e6!( reEsirn mod.r adJun.d Ir !5. bbkt .d.nla

!,*n,firanrly.l.vared ritkt ofoL and OSr e.t. rFn.r.d.r $.
towAr ldeh of bel.l (h@ng qu liry {l -10 Pi(.sday ') md
du'arion (l lo y.a,s). The dara irdj.at.d that 4en a r.ladwly
\hon erDosu,. n sum.irnt ro Ddu( l.uloplalua ot mu.ous
fibrosB, rs pr.viousll sn$.tr.d (S..d.l .nd ve WyL. t988r

Mah., .r,t 199,1). Are(olin.. th. nd .bund.nl.ltrlod 
'n 

ar(,
nur. h6 b..r ob*n.d .xP.tim.nlal). lo stisld.t. (ollaSd

iynrhs^ by fibroblats n vttto (can iI ud Had.y, le3l).
\iudie! ol homan bu((al fibrobl.sB fou thar ar.'olne *a nor

onlv (Forori. bur simular.d dolblc tlrand.d polytru.l.i. acid

,mih*'sl borh mshr act syn.r8,sticaly on the Pathot.n.tn of
dSF as wen as o'.1.a,..r (chait.r.i, l99E).

ot ,nd osr ar. .linically dnrir.r Pr.caocetous l.tions rhar

D,Rede tne develoPmmr oforal(an(.r. ou nudy show.d $a! the

i^l or ost ., ..(h dpo'ur. Ie.r of bekl qud rh.unt da.
rro.pei $an tho* ol oL, .lhoud $. dItr ,.r(. *as ror l 8e

.n",;h ro,.,.d !h. nuX. s,mild rnIJrr w.rc foud s 1.t8. s,l.

...c-coarrol studics ronducr.d D lndu (llashibe I a/. !000,

2oo2). wc ale found thal oainly younSer patients had OSF

.omD ed wi$ m:', y old.r pati.n6 wid OL. The t.r tI.r O)F
,r,inn san.a berel qud LhMs ar d younger at. thrn oL
'or,cnrs rna <ncwcd morc qurJt Poday h.y P.rdy.rPl.'n thr,8P
l,rr.!.nces betw..n fi€ two d,e.as.s.

our mulrivariar. salyses indi.ar.d thal cigar€rre smokin8 was

an rndepcndcnr ri9l( fador for OL bur not for osr. whd. th€

^-.rri.* uerwecn robri.o rmotrs ind thr rwo g?.t of o,rl
n,(nul,En.nr ds.dt) hivr nor b..n definnd).ndbh.h.d,
,,,.n,.t't. nnaine. *"t" obr.N.d ,n Indi. and lutoF lBde^
.r "l rool: rl!:hrb. Pr,1.20n0 1002) Wc found, rgn'i."r'
Dr..an.r, nsk of,Isa,erle tmokhG .mon8 OI Pauenlr who did
'..,.""" U"r"t. tn."nuor, rh..de, Is of b.'€l \urd.hc{n8 ron.

o. osF monS nonsmol.rt and nondnnL(s wer. much hiEncr
lh.n riose on oL (oR rarios > L7), rcfl.dins t6e subsr.nrial rolc
of smokinS ir oL, .ltholth thp etre.t of bctel quid ch€wing n
nu.h strongc. o! OsF. as discu$ed arftr. In addiuon, ir has
b..n noric.d thar $. nsl ofO! aod Osr is Er.arly i.cr..s.d in $.
pr.ence of both b.r.l quid .h.*in8 and smokint (Tablc a).
Ci6ar.tie smokin8 *as found to modiry rh. .ff<r of ber.l quid
.h.win8 in OL based on an addnive i,lera.ion mod.l. However,
$. ioint risk ofOSF for th. two h.ro6 vas sdll hiBh.r tlan rh.
.oDbin€d rnk of ol- as.sd by mulripl. bgntj< reErcsion

^rrhou8h 
.rhanol has be, r(osniz.d as a eolv.nr rhar may

damaEe ihe oral cells .rd in.reate th€ Ducoel p.nerrarion of
.ertain oral carciloEe.s (Hashibc .r al, 2m0), $e rol. of al.ohol
drinlinA in rhc dry.lopmc.r of Ol is slil un.l€ar. lD a cross
3..rional srudy, an indcp.rd.nl .ff.cr of.l.ohol use on OL was ror
id.nri6€d (6upra,1984) nor in uzbeknr.n (Evnifeva and zandzc,
lee2). ln.ortras( srudies in xenya (Ma.igo.r./, r996) and India
(Hashib€ .r al, 2000) su8Eested tlat drinkjnS 16 a moderare rnk
fa.ror, and a.led dos. - r.spo,* r.lation bdwen alcohol
consumption aDd OL eas.videnccd In our rtudy,.lcohol inral.
was.or.ssGi.r€d {ith OI-. Amon8 OL plrienrs }ir} precancerous
l.sion, 3a-7 .nd 98.1% of.lcohol D*6 were also b.t.l quid and
iobacco consumers, respectively. The nonsisnifi.anr risks in rhc
multiple r.Er.sion mod.k indn ed rh.r $. .tr<r or drinldn8
w$.xphin.d by bet.l qlid.hein6 and dtar.ll. snokin8.
Al.ohol lse was nol an iDportanr nsk {a.ror Ior OL in ou,
soulhern Tai,an popul.rion. On lh. orhcr hand, our study
,ndic ed rh.r alcohol .ons!mpbon was nor relared ro OS[. This
lesuh was consisltnr wirh rhc findin8\ from previous nudics
(Nlaher e, a/. r99a; YanS er nl, 2001).
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since ftu peopt. ,.pod.d rha, rhey dEnl. we ob*oed Ma\eDrron *rrh akohot n rhc uDhaic o,rFrs fl.b1. trr). burnor rn"rhc DutI\ana'. rodct. whcn .lcohol wr ;ratuarcd I jrhorhfr raclo^. Akohol J* B.y b. undo-epon.d b.cr6. rr is Ir€srncled s,bsrancc rn Pa}.sbn

-. 
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_ ,TlB study 
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Bisk ,actors. for leukoplakia and malignanttranslormation to oral carcinoma: a l-ukoptakia cohortin Taiwan

MN Shiur, THH Chen,, SH Chang'and LJ Hahn?
ic€duare l1rl]rure o{ E,r:de.iotooy. cor.se or pubrr Heahh. and zschd or Denlislry, cdrese or ireddne, Mronar rai*n unre6,q. ra pei. Iaien

Summary The effects ot betetnut chaing, smoting and,at@hoton lhe @dren@ citeJ*or,u*," 
"rno 

r, 
^"rnn.n, ,"nslomation lo oGt€rcmoma @re quanrfed i. a reukoprar' @non {,_ 415) ftm -"..r,_,*"- ***" ileu ; ;;; ;,""" siny orar e.ci.omaswe.e ase.rajned in rhjs @hon A cturor srudy Hrh,n rE ,",^op,".,u _n* *". ,".o ,o ;;; ;;; us,ns r,\e weibul suryivarmoder. ,he irciden@ o' marisnad rare'*arion or reuropr.tr," 

"". ,r*. ;;;;;ffi;;;::: Ane. adjusrmen, ror orher/ereva.r nskfadc, berer^or ch€wjns {adrosrd odds rar@ to"1.= o ss. ns* -'0."_.,.*,i;;; ;I;;:,._"."o 
" 
on"r**.n*lador tor malignant t a.stq6a 6 Resu[s ,rom 0-€ @s@ntrd study showed $at $e adpsled odds ratidsmorinq m,he@u en@ oi,",.op,.'.,u *"," ,, o. rgsor ci; ;; ;,,;l#;.J..1,i:tu-od"o-s l:uc 

ro.beler rur Lnryirs ard
oDserypd *hen da,,y keq@nry 

""0 
0.,,,,-.",","|'";',L:j:1"'i:i:,:":,i1j,:i: , 06 e 7a).,espe,ve,y. sih,,a, ,ind,res we,e

@ses. *rie eimina,on oi be,e nu,s may prereni 62%-0; ;;i.;,"i;.;;;;";J;ff,;l:l[HiljT."r,Jj:]..H"fl?:
undedying poporario @ 20oO Can@r Resar.}l C,epa,sn

K.ywordsr ieutoptakiaj oEt 6n@rj betet nul ciewing, smoking

In TaiwaD, lhe morialiry from oBtcamer has incrcas.n fiom 3.6
per l0O0 in l97l b 64 pe, IO0OOO in 1994. pEvemron ofor.t
carcs se4s impeativ.. tt is nol fesibl. ro derd onl cancm
early (Silveean, 1988; Shml.a .rd K.ishnamunh,. l98O) an.r
ma$ sceerin8 lor oEl cecfl has nor becn r.comod.n
iwmalulduny. ed Johrson, t9o6r pnmar) prevcnlon vraprog]ff$ to elimindre nst lacro^ may bccome rhpondnr
lwam.IutduDyr' and rohnson. te9o,. prerrou. srJd!.s harc
dcmoshled_rhjl hok'ng wa highty ass@ialed wirh Ieuroplakia
rBouquot, la8/. Rcd.Pere^en. ta82. Atugerc er rt. toro,
I vn.f.et. dd ze.tze. te92r bur 

"h.rher be;l nur conkrnrns
aBolmc, line mdpiper (ohe tind ofpepper) w6 sisnificantty
rclared ro l.ulopta|a ha no' b.m tull) .ddEs,c.l Srncc rh€
con\uhprion orb.ret ndr rn tarsJn ha\ b..r rnr rer!nB. elu\jda
non of any asciadon is bccomrng increas,nBly inponanr. thc
d(cidtioh beNcen atcohot con.umor.on and teutoptatrd h at,o
rncor.ru\iveiBlor et at. to8E: Brugere crdt, tebo; I !{,teeta and

PrevDNstudies hrye shoM a wide nnee ot6res ot mrhgnanr
rmJomaton olleuloptatD (O I I lb40orrp,ndb.rgera,. t96s,
RocJ PereEen l07l: B 14 t9?7. Cupc .r at, tqEo,
Srlreman er.l. I984. Bouquot .r at. I988, rha \Jgger! rhdr rhe

'mpactot 
puhl're nsk facbrs Day rary beNecn ditterentpoputa

rions. The .ims of this sniy werc {t) ro ev.luarc rhe crracls of
bet.l nul chewing, smokin8 and alcohot usc on lhe nsk of tcDko

RxeNedls.pl@1be.1999
Rewjed7Dehbe,1999
A..eF!d'1JEry2aoo

nver!l}'R6m213,No19BgdowHGd

platra-rdtrn8 Lhe datv treqkn.y.nd rhe dlr.Uon ot rh,ec tacroR

_'1" lii""' '"'t'l . ^*'\ ,he ,mpac, orrerevan, nsr r.c,oBon m,rrgnanr rBn,tom on to oEt ca,crnoh& usinA sample,trom .mah Chinese pmpte ro Ta,*an

MATEBIALS A]{D METHOOS

Sludy design and s ubjeci set€ction
4J\n,JmC b rhr UHo Jcltn ,un, d chnrcal dra8ro\F oI leuko.!,d'E, rs i kcrorr( $hk ptJquc rhar (amot be scrapcd o dd
:d,x,o, 

e 8,!s dher \pq ifr. drcsnuns Omt cancer ,s ctassl,icrr hv lhcl.D do c,rrBone\ of Lt, ronguc. eum. moulh n@r,ux((r trrih. dophdrru, hrnJpha)n\ (tnrcmdhonat Co{e utur*ar ICD t40 t49,e\ctudrnx t42 t47,

-rAlorn 
ot)d0 r r* ut l{toptdl,a d,rgnosed beMeen Jue IoEsdo kotuJr) teeti at oe mcdrcdt cenrre rD Tarwan suc a\errrrncJ r)l rhA(- t,15Irrr \ *ho scre \ub\equentty dr.gro*tj tunarnB r'!nm nrJm\. oirt ut(er. ,nrc.rron. orat (anjidrasn or.rhr.uopi \ri,erc- .lud.rj leaqnBat) suble.h In r]le teutroptatEw,u,, u, *ntrh su Itn\ otrhN {udy $erc bacd {F,gure t) p.n

A q-\,ln lorlo* up thc leuroptat rJ ohod rosnmcte ,;e mcrdhcu ma.rna rnNromdmn rd retcldnr n\t racroB O, rhe 4l)
lll:1,]..:i.::1, i::t,*:. "e,",rcnr,r..lt Jhons wh chunry4q"

rro^.,* .ncb,md sn,,."".il:;;;.1,';fll,."Jji]
abJmr'd ,mm .he meJj.rt , hdn un drtc o, did8nGr. .(dr un or

1^"i:!.l:1 ,'..,,,r r,.l],r/.no ar.oh,r u" n..",,.,rr",\cr. r.urncr\ rNurd.(t m rh. B.Lltrrt, hrn

. PJr k, -.. ru..u!.d,r.rhe. -.. rdr,on bctqecn n,t tcc,J^ anJtr '\JtLtr- -..nF ".ldLtcd.r.e .nn[n] .rudv A rordr ot t0O

ri0
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rbuE i rhe stdrdesai o dd

IE(F-)
FrglE? clfubric,isr or mrodd brE o@rb.. rE obslrv€a ..a
,.ad€d uirg tE .r[gllnar n a.r ,6 r. w.ibd Mod.t

0123.56739rO
r@ t@r.)

flguE ! C!6ur.riE 
'itr 

or n.h@,n tr..slolmlron by h.ier nut chking

OR (5tt Cr) = 3 79 (1 20-12 ?a)

l.utoplakia c's w.rc nndomly *lci.d frm 0E abov. l.ulG
plakia @hon. Elch ..* was mrh.d b otrc conrrcl for .8.
(t I y66), kx lnd d.lc ofdnsmsis (J I monh, dcnv.d frm .
toralof25 882 pata.nc wirh a di.Bnosis ofp..iodontal dis..s rn
th. eG penod ed h6pil.l 6 rh. stdy group. All cas od
cortrols werc li!. oroBl cmcr Si.cc info,mdon on ftl f.cbrs
slch d bet l dur ch*in8, strrokire and drintins for lh. conrol

sroup could lot h. smplacly obLi.cd frcD medical chMs w.
collered info@tion vi. r.l.lhone ioreryis. w. als inEr
vr.w.d 6a our of l0o l.ulopl ia casHonfol plns ro chccl
wh.rhd infom,rio fiom th. nEdical chtn was consisrdr vnh
rhar frcm tel.phote,nr.N,.v B.aun\ lo, non.p.nrrpatron

'lcluded: 
nol .I homc .fr.. lhr6 .alls, qonB rel.phon. numb.t

and Efusal. Each prai.,pa *a tsled to provi.t€ intomalion d
$. thre nsl racrds, carcsonz.d a5, cuaor, iomq and E!c..
Dunron and da,ly tt qu.ncy for e.ch nsr factor eer. .ho
colldrcd. A prodd ofduBnon ad d.alv fiequency w5 d.fin.d
as the intdsily forde cuncnr.nd $. fomer Broups Thc hith or
Iow irtensity *as carcSoriz.d accordinB ro rhe mcdEn valu. for
.ach nst facror Ir shouldbcDolcd rhal sincc rhde sas a varieryor

ry?6 dd bmnds for $edrintcB, n *as tcry dimcuh to dcfin.rhe
dosc I,.r day. Foralcohol ue.o.ly rnfomixon on dar Iy frcqency
w.s sked in relcphomnlcryrc*

St tistical m€thods

For P.n A aDrly$s, u .cc.lerared fa,lu'c nmc (AI'T) modcl
(Matubi.i ud vrlscchr, 1995) *as u*d lo esr,m.r. the nsk of
n.hgrart lnnstom.ron .nd lhe a\s@rarion vnh rhe Imarion ot
lcuroplalia, b€rclnur chcaing, smol,ng and dnnt,na. Two Dars-
mernc modcls includrrg .xpoDcir'al and we,buu models *cre
cmploy.d- All l.ukopl.tia cas.s wer. followed n"ril f.bMry
r98.

ln rhe analyns otPan B, a.ondrt,onal lots,sr'c r.sresson eas
pdfom.d ro iny6rigarc rhc lelarioEh'p b.Mecn ber.l .u
chcsrng, smoki.A. al.ohol drinkmS,.nd lhe ecur€nce oalcuto-
plat,a Tnc odds nno (OR). !og.te, \ h .\aosu,c ,nlomar,on
dcnvcd from a pic$ous topularn)n b!\eil \une) lL.c and ( hcn

r9g9)- Enre rhe ropulanon orhburablc prcpon'on (P,{R) tnr.ach
nsl facror (Btcslow and Day 1980)

B.t:h JounalalCanc.t (2004)42111) ,5it tsil

BESULTS

Malignant transformaton trom leuloplalia ro o.at

Fi8@ 2 shows thd rh. incid6c. olmlliatrar E.nsfomar,on rn
patietrts wilh l.utoplakia incras wirh duddon of rolo* up

The uivanae analrsis b.*d on rhc wcibull modcr cxam,Dcd
wh.ther.isl of naligmnt tEnsfomation depcnds on berct nur
ch.wins, smotirg, alcohol us and localion or leutoplakia.-r'hc
cuDularire risk strarined by rhese vanabbs was catcul.rcd
FisD.. I rwqls rhar rho* who chewed berel nur w$e ncarly
lour rin6 more lit.ly ro d.tclop malianant ransfomaoon rhln
rhos who did nor (oR = 179,95% confidencc inreNal ((r)
L20 1 2-24) Orh.t si8nific.rr l.do6 in nu.nci.a malienanr rrJn\
fomrlion ir.lude lcarion around thclonsue (OR = 1.65.95% ( l
1.09 12.25)mdsoting (oR = 214,9J% CI0 62 8 9l)

Rdulls frofr fi. multivanar. analysis (Table I). which incoDo
rares signilicol faclo^ in th. abolc urivanab analysis plus agc
and sex. show $arbetelnul ch.win8 sr'llr.mains a srgDiticant nst
for Ealisnanl hnsfom.tion. Tl. haard mio for chewin8 bcrct
nur was 4 59 (95% ct 1.25-16.85) ane' .djushenr for a8c !D.l
*x lloeevs, $c eIT6t ot smolil8 and l@llion on mal8nanr
i.ansfomarion n nor s8.ificanr afic, adjushmr fo. orhcr

RiEk faciors for leukoplalia

T!bI.2 n,o*s rhar fic group oi(urcnr bcrcl nur ch.s.^ h.1d r
26.aoldh,sherl95%cl l.:, 20a C{)risl forlelkoplarra rhan rhcr
of thc nc\.r' Broup Tl'. OR frn rhc occurerce o cukofhtrr rr

l0'17?

@ 20t)o cancer Reseatch canDenh



H:fi'*?:tr'iltrffi buroc'r€ ad*Idrd.ee.d

Rist tadds tq lalrodate n @t d@t L7'

_ 
Iabl.3 pcrnts ther6utl1ot mulhvrn.t. Daty$s a tk, .dl ust

Tll.l:,11...n-, of rh. 'llc van.br6 d a.h orhd. 
-rhc _

as,ust.d oR ttr .h*ing bd.t nul .nd smlha in lh. (1enl
flyr^Y:: 'r.nl 

t9t% ct I o{ 116.27) ed j.22 (e5y. Cr
I ? v,/r, r.qrnEly TtE .dlust.d oR rd ln. u* orbd.t nur
l:. '3* , rh. hBh 

'nr@ry 8,Np wft 22.ae (95% Ci -
]i:..':]':','T 3'oe (o5% ct oe1 io.rnt ,opo,,,ay. n.ctrtrr or akohol or rhc qc@nc. or ttuLoprrl,; drspp..rcd,an.rrdruiun nr for b.r.tndchtun8.Dd sD;k,h8

"on.,",".ct, 
o, ura.rr" ,"ro.rn.Uon

1-T:1.1.p " 
**... ,nfotur,on bcuen 

'llc 
h.d,ar ch.d

:111:T*T .,:*"" wa\ (hFrcd y' sood i8l(enor wasocmoar6'.ljny xapPl rllr,*;$ larr x,appa raruei gerer rrranu6l ro.slablxh rh.lh.&o drn.e pc.dni6 to, obr.rnrnt

ldJuned oddr Btr6 b.s.d d rh. tuoeurc6 rd no sgn,fiqnrtyd'rd.trr Butls *ft fdnd

DtscusStoia

A lculuptatErohon srud' rrd dE d.ri!.d h.lchc.t.e<onrrct
:j:: Slai ro crucid.'c 

'n( 
.n6r of b.r.r nur ch.yh8..nmrnE,rd.kohot @ o ln. rhE-sr.tc Etuat hlstory o, @t(&(r. roh nomr, ,h,o8h hrophti. lDd ro ohl @onoh..n.tuns ltuD.lha sMy hrd No m.td pr&ll6t 6nd,ng\. Firsl,

:i:"." *,"1.-l ws d.nhs16r.d b rnfiu.nc. nor onry o.
I;',#f "J:iiljT:;f ,1,"1:,:1111:TTlr:f*:":;

rhr Luror sol.^ eA t.42 (95.^ Ct 2 t7 D80) Ih. fEqlEnr
arcohor us6 had D o,Efotd (9t% Ct I I66./) nst ,trroroPlalia comparEd to.mvcr. gmuD.

, 
Wr$ r.+<r ro ht.Dsrty, srgr,f!@or do* Esponse r(taton.

:1:1,.1.:::Tlid b, d-.. f,cbu. Fo, b.rcr nu .hryln8. rhe

:..: l:: l:'f-r" h rh.. hisn hrm$ry grcup rd.6ncd ly aprodud o, tEqEncy lrd d@t@) us l2.fold (9rqo cl
2 44 408 00) hrghd lhan rh.r ,n rhc .mv.,, gtuup The tuR.
:TIIIE lls,,: ,n ,h. roe ,,r.B'ry sotp ws 16 (e5!/. crI r/. I J7 0(,) A5.rcgfuds sDohtr& lh. h,tll rnt.rsrry Brcup wa
rrve hh.( F_ c titdy toda.top t.xloptatE fisn Evo sDores
{9502 ('l 

,t 
.71, I ?.20). *hcs lh. OR fq th. tow rnt.nsry FoupconlE,ed e h the n$ergroup wrsJ 6E (95y.Ct t.?O L20)
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le-Loolat E. mrynorbe d marn cotrrnbutor, (d6e lor malgnmr
taN,omdrDn It r,le I,etzlen.c oI \mot,ns rnd berct nu!
.herrng anong the Cennt poputarron aE e{.mar.d r\ )o,o and
l0oo tl cc J ( hen, teoo). resper,lelr. Gr ntomJr,vn ptus
OR( ,e\cal\ rha, et,m,nar,nc rhe hab,r oi beret nur chrw,ns ma,
,educe the trcunemc o eutoptalia by 62% ad rcdule rh. Ete
or mahgndnr ran\romat,on bv 26qo In rh. undertyrng populanon
Ii,r core.pondhs r,BU,.s fo, rhe .trmjnduon oi.."t.s *",.
l6c" ud 20.,.re'p trety ll)u,, a pnhdry p,erenxon p.o8Dm
derigned to dN.ourrE. peopte fiom bcrel nur chcurng and
smolng \emscru.ral

Second, as rh. lik.liimd nrio tcst between rhe €xponennal
model GoNranr ha2rrd) and rhe weibu modet (incrcasing
hnz'JJ 

-wc\ 
ran\r(atv sr81rficdnl rI,,, 4 r0. p OO18)

tfr8urc ?, rhi!mpl.es rhar rh€,nriden; ;rmat,sna,r r,,,r",.
nar,on t,om tcuLoptar,r ,n.,ea*\ w h ,,." ii,..,*a ,,,,r
arso, iarcd $rlh .nrredjng durdrron aner d,dEno,,c Ba\ mu\l
Darled for leukoplatia in sxbjeds wirh rne habn or bercl iur
chewrng. fhF mrCht rcnect rhe t..r rhar rhe proponron ot teuto.
platii amon8 ,nd,v,dual. who.hew beret nn ,t,o x..,.,*. )c,,

lew sludics hav€ rcponcd on the asseialjon belwcen betet nul
chewing and lcukoptakia or lh. erect of bclel nur chcwrng on
malignarl rEnsfomarni Only Sil veman el at ( I 984) reponed a
srarislically sigrificant rcladonsh'p beiween pan (a mullre oi
robacco and berel ouo and mali8nanr rr.nsfomarion. How.ver.
as ctewins berel nur in our study did nor involve a m,xlurc
ol tobac.o, n is difllcull io compare our resutts *ilh Sitv.man

A significanr posirivc dsociarion b€rween smokDs and lculo_
plakia is consisrenl wnh previou repons (Evsrifecva a.d ZandTc.
1992; Kulaegatu er r, 1995). Our findins ofa d6.-rsro.se
relarionship s also in agreDenl wirh $e study by (ulascBeam
er al (1995).

Tte incrcased rist otmatiBnanl rransfomation wnh trmc,nrh,r
study r\ ar odd\ *Ih rh. prerros r.pon rhd rrb d(relcd *nh
rimc (sil\eman er al. t084,. T}lre po\nb,tires may be rete!Jn,
Ii!ir.rhe hNrolostrat dNhbur,on ot hdroptrt,a ,n rira srudt mdy
bc diflerenr. A p€6in cc ofb.rel nur chcwina in lcukopl*ra
cases in TaiwaD may provde a second cxplanalron Third_
difiercnr r.ealncnh mrghl dt.o a,Icr I the ,are ottEhtomdlun

Wrrh re.Fct ro rnatrBnan|rrn.,omarjon, onty 4"o ut our
leutopl.lid (a\c\ drd nor hrvc rhc \dmc tu.rron a. urat.arLr
noma. Such cance.s m.y ongrnate rrom othe, ,tes of lcuto
plakia bur drer smalt number is unlikely ro have afrccle.i rhe

In conclusion, rhis srudy llnds thar belelnur chcwhg isa majorn,l i,Lbr nor on ) ror rhe occuftnce ot teJtopla\r. bu! .Lo tor
marEn.nr xdn\,omrnon we .srmrr. rhdr e.nn,rdrjun ot be!.t
nd. (h.\ing $ould p,er.nr 620,. ot teukoptaha and 2ooo of
matrEnrnr tmrstomarDn

tla,rqLrtr r/@,r./o 5"4 i N :.jt|"3s).*r,s d;,d,"r,. -,,,, "
t@ ot h. H1d ad t41_ ckw rr:
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induce the developmen! ol th€ disease by irEreard levels ot crlokims in the tamiE propria.
lrcreared and contineut deposition of extraceuular malri: may take ptace as a result of drs
ruption of the eqlilib.ium b€rwn m.trix merattoproieinas6 {Ml pr} and tisqe inhibitoG of
matrix metalloproteinas (IIMP). Clrent evtefte impli(ates .oltagenjelated gen€s in rhe
sus.eptlbiliry and pathoqseeie ol OsF. Tle indivjdo.l me.hanism3 operating ar various stages
o, ihe diPase-initlal, inta.nEdiate and advaiced-Rd further nudy in order to pro;e
appropriate therapdtt interventis.
O 2005 Elsevis Lrd. All .ightr r*ped.

lntroduction

Oral submEous lib.osis (OSF), nrtt des.ribed in the e.rty
1950s, is a por.ntiauy mali3nant diteare prdomrnanly
Fn in p€ople of Asian d.<ent. lt ir a chronic pro8reilNe
dBorder and its clinkal pre5entation depends on rhe staBe
of the disease at det€.tion. Ihe majorty of !'atienis pre5
ent with an intolerance to tpky f.,od, nSidiry of lip, rongue
and palate teading to varyinS degreer ot limiration ol op€n.
ine of the mouth and iongue movement. The hallmark ol the
dipae is ilbmu(osl fibrosis th.r affe(ts mott parts of
lhe oralcavily, pharynx and upper third ot th€ oesophagus.
The diseas€ i5 predomimo(y r€en in t.dia. Eangladsh, f.i
lanka, PakirLn, TaiEn, 5outhern China. Potyn€sia and
MicroBia. S€r,.{al caie.seriB are repo.ted .nlong Asian
immigrants to the UX and sourh and tast Afrta. A rignifi-
.ant variation io the prevale.re ot OsF in differem (oun-
fie5 has been reponed.r

Recent epidemiotogical d.t. indicates rhar, the numb€.
of.a5€s of OSF t'as risen rapidly in lndia ,rcm an estinared
250,0mcas€sin l9E0to 2 miuion cai6 in 1991. The reasons
for the rapid increar€ of the d[€ase are reponed to be due
to an upsurge in the poput.n(y of commercrally o,eDared
are<a nut preParations (pan masala) rn lodia, and an 

'n..reas€d uptate of this nabit by young peopler due to €asy
acces, effe(tive pri.e changes and markering srrategrg.

The aim of this rryiew is to analrze crirically rhe.e(ent
developments that may lead to our understandrng of rhe
aetiotogy a^d pathogerir or OsF wilh special re,eren<e
to areca nut ar the major aetiolosicr factor.

when the diseale was 1i6r deicribed rn 1952. it wa! cla5.
siied ar an idiopathic disorder.'However. researchert
started to impticate variout envlronmental a8e6tr ar I'kely
aetiotogical fa.toE. The tactors that have b€en dis.uss€d
as possible aetiologi.al factoB todateareare.a nuli capta
i.in in chitlies, micronutrient denciericies ot iron, zrnc and
ertential vitaminr. lnadditioo, a poesiblc autormmune bars
to rhe disease Mth demonsr.ation or various auto-antrbod.
jes and an arro.iation with sperinc HL anrigens har been
propoled. This r.i5€r the possibitty of a Senetic predirposi.
tion ol some indiv'duali to develop OSF. Howeve., lrom the
available scientifc lite.atL,re, it is.lear thai the regular use
of areca nut is the major aetiologrcat factor.' I t5 intere5r.
ing lo note that only a single pape n the hterarurc, de.
scribes a few cases ot OSF developing wrthour aoy are(a
nut chewine habit! ihat could bc a.counted ror by de.rat
ot rhe habit. TakinS inlo ac.ouni, a!ophy ar rhe u clcrlyrnq
factor, an allernalive pathwayrelated to undernutritron has

been propos€d.'This is more lik€ly to cause a confounding
elfecl on th€ dnease r.rher than its primary cause.

Aetiology

A number ol eprhmiologr<al rurveys, case.senes reporr\,
large sized <.ors s€.tional surveys, case,conrrol ltudies, co-
hort and intervention studig provi(k over whetmiog evi
derEe thar are(a nut rs the mdrn aetiotoqkal t.(lor tor
OSt.I.t.' 6 ,sost (onnming evide(e rs- denved trom
case contrct studie3 that e.timate the odds ratios for are€a
nui ure among oral submwous fibro5is case and a definrte
dore.d€peo(bnr retatiooship betwE€n areca nul and
causarbn of trE disea!€. oaily ule aplEared ro be more
impon ni than the duration of the habit.r A recenr cas€
(onrol study rhowEd thar the rBk of developtng OSr waq
.lnoet double for subje(ts betow 2t years ot dge (ompared
Hth that lor trle 2t --4O year age Broup; ttre yo,nge, group
developed tearures o, OSr in J.5 years whlLt th€ older
group took6.5 yeaB from rhe srart of the habjr.r tn a r<eor
ttLrdy, a ctea. d,osedependenr retationrhip was observed for
both frequerry .nd dur.tion of chewing areca nut (withour
toba(co) in rhe delelopment of OsF.rt The seve.iiy and rhe
time t.ken for the devetopment of th€ diseare may atso vary
according to the preparatioo of a.eca nut consumed. Ihe
(ommer(r.lly freere dried produ.r$u(h as pan masala,
6urhka .nd mawa {areca .nd lrme} have h:qh (onceotiates
of a.ec. nut per chew nnd appear to cause OSF more rapidty
than by sell prepared cooventi,onat betetquid whrch contain
tmaller amountr ol ar€ra nur rr,r.

Pathogenesis

The roleol tAe (onst rt umrs ot are(a nur h thep.rhogeneris
or OSt has been studred rn detart over the l.st iwo decade5.
It is apparent that fibrosis and hyatinization ofsub epthetial
tissues accoum fo. most ot the clinicat teatures encoun
tered in this.ondition.l oreover, subsrantial amouflt of re.
tearchon elucdaring the aerrologyand p.thogenesi! appear
to have been tocused on changes in the extraceltutar manix
(ECM). lt is toBical to hypothesise that rhe increased .olta.
gen synthesis or rdu.ed cottagen degradation as porsible
me(hanisms in the devetopment of the disease_ There are
numerous bioloBicat p.rhways invotved in rhe above pro
cetses and, ir rs likely thar rhe normal regularory me.ha.
lrsm! are elrher down rFgu,arcd or up regutdreo at
drfferenl {aq$ ol the drsease.

tqs(.' b-'
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Areca alkaloids causing fbroblast
proliferation and increased collaeen
synthesis

lr is-appa.ent that drDorB le (tFrnlat (on{tEnt!, alla.
:::,:.11:-T.i'.T. ^y, 

are rhe Dolr hportanr biorosi(a y.r_our.lxatordr nave bem @i( luspety xjent ified in btrhein

wnrcna.€!olinerstiFmalnagml. tnrMorru;isonhuman
nD,oblai r using ar6a ertra(rs ol chemrauy pu hd arfto ne supporr rhe theot or fbrobtast( potrG;.tbn a.d in.crea*d colage. fo,h.lron that B alb dernon rabie4rsro(ogrcally rn huDan o5I tEgle,r.'r FlydrotFi, o, are(o.

:.[91"Iryi,:iliflf^, r.,^.fr g"[,rs,",i;;ir
was (ytolo)(rc-ard celt! ,ho*ed dpta(hrpnt from the cut.
r ure lurt a(e, Ther e was a (orrenrrdt ron deDer{enr sr huta.Iro! or 

-collagm 
synt ll€5r, when fibrobtarrl wpre expoled tooorn are(torne.nd are(ardrm. Ho*eer. tlF strDutats

war_ alwa)s 
,g,eatd -ih are(.drm. h add[ion, rt was en.oe.nr trBt the (olclatlon between the hydrotvrr r.rel oldrrre,enr erters and rhe stent to wh,ch they,;mubte col-

:1*.,":.,".:r n€( e"'sary berore hbrobtasr ,timulatDn canr(ur, rn's e43e5t5 that are(aidhe B the acrve meta.
Dolrte,rn, fibrobt.sr strDulatx)n. ThE helv wa, iunlEr'upponed by the findng ttr.t, addllron ot stated t|me
tCa(OH)r) ro araa nu rn pan iacitrtalcs hyd;otysE o, are.dDe ro are<adme makhg thl' aqcnt av. abt; in the oar

Dotn_mmal and- O$ trbrobtare rn cultue revealed an ele
::::_?,::r-..1!:1"1'rlhe,ir oy osE 6biobraits comp cdMrn rlo,mat nbrobtastr a(hough the redron for thir €{€vaIron ls not clear, the au(hors propo!€d th.t it (ould rene(t
the ctonal r€le.tloo ot a (elt populdtron in rhc atrered tts.ees_ urx,er lh€ niluerx e ot ro(al lactor! \L(h a, rnrerleu-kh I lrom inflammatory cels.'3

the @ agen t' $mrtar to that ot typral mammat,an .olta.lF[. 
, 
amrrH \t udy ur^8 .elt (ulru.e metho&togy showedrna-t thseE5 a t.) fotd rr.eare h co(agen prodLxi lon rn

H,,:::o-T: yji ".1",. o, type r ro ip€ u .uasensy,,nEr @ oormal tib.o6last1. h (mrrarr, .ecent wort tromour.rabo.atory peati ihat Hth the proBreasioo ot the di,
:?f,'f 5:P:T i: "r':n conprere, repr.ced by typer-- rr wd5 postulatpd rhat rhe,eason tor high level ot coiia
Bm p.odu( I bn n OSF b€(duse I he.,e nbrobfub are a subsetstn-rrreasd potmrEt lo, FoliteratDn among heterogFnerE-hb.obtasrs ., H@ever, that m.y nor be rr,e o y r;ason ror r.rrcaed ( ollagm as bdp frbrcblast srraros isotatedrm osr tailed to show th€ same oh€mme.
tont r,na,ng f ,o.,r,u ibo,.-,,;.r^;:'#';ji,fl ilfl ,ex' ess!t(t) (hans relatwe to oz{t, sgB6ting an aug,arronor (ou.sen moEr ute.! durrng ihe Eosresslon;t the dis€ase
lrhoush_ 

rhe brolosical rulrrrcn or rti, i..", ,, *rxnM, rr tr r.BardE{ a! mo,e rejrstant to drt,adarron tnanIn€ mrmal collaqen nlote(ule.r.

Copper in nut and fibrosis

fhe co-pper content ot e(a nd r hrgh and tne tevelsof so(uole copper h sativa may nse h voturlteer' wiro che* dr€aa
that tlEoral mxos. ot dre.had sBnr6<.nuy raEed levet! ot copp€rwren-compared with lhe.ont.ot ubje(rs.16 the.rso(ratroo

Ty.opp". "nr 
os. nar been lDked on the bdris rhar

:::*:..:"opry 's,ound 
in tisrB or orher nbrotr drsoroer5 wlron3 d,sease, tidian chrtdhood cn.ho6,u and pn

:s,i,:-"ff ufil'*r ffi r" :TL.,1".H'.1-#
a key rote rn (oflaaen rvnth

.,oss r,nr.se. ri* -*iu. ,.r. 
"i 

.JS.i 'ili ffi,:L", 
,j;

:::::l'.r! suery4:d bv rhe c,enbnstratbn or up,eeurdr,oi
::j:j:l1T:rioll b:"psE:,,and in osr noroorasts com

loo':1,-:"-"1!,::"*r"bons in virro hai.rso b€en shown

iY:illiif 8ilr"[li:";: :x;l#l:"L.,, H.":,.:i:

l$li'ilf'fr.'u$##.tffidow_ever, 
,arcrher ,tudy oa'ea on r:ttrarcuna rnv$rBatronr

[q,+:i:]i1]'r:i:tflfl :,ffi :"1,i:t j"j:] j
:':: T rcimar susserrhs rrEr rhe (oppe, rtuert wereHrnn the tole,ance levete, r, As lhe orat mucosd R drei tlyexposeo,to i he 

_.opper .ha UenBe in chewer, ,rs eflR t mdi

i':,trui:l JH ii f I "fl s:Ii,:t,_.f::t1T i,,rj
lil:::i:"i'l ,?#tTfa'lory 

tac'lo'ls ire<':uted ov ae(a

Stabilization of collagen rtructure bv
tannins (and catachinr polyphenolr)

Onpot the me(hanEms thdt (an lead to rftreased hbrosB i!oy,edu(ed dqradatDn ot (olta8en by,ormrnq d more sia.
o@ colla8en ttruclure. Trpathenr ot re(oostrrurcd coltagen
nDnls and piea6 o, rar dermrs Mrh (rude extr.(ts o, ttl€
Dlrt or porined bnnins trom ar€.a nut in reasd then resistarre to both human aod ba(reria I (ollageia5ee in aconcen-tratioi-depen.hnr manner.'" im $mc me(hanim mayopqaie npatienrs sth OSf (au{ng iDrors betow thedam
.ged oral epithelium.

- 
Ihrr evldeoce war at5o eDponed by d^other siudy wnrh

show€(, that th€ abrhty ol ta,8e qu.ntrtles ot tannh present
rn..reca nur redLced (ou.gen degradatron by rnhDrtrng
cortagenase5 ard propord rhe bars ror fior;j, a, the
combined elfect or rannh and are.oline by redLring degra-

:i,l:",."p.. irxrenled produ(rron or (o aeen re,p€(lvelv, " (ollagenae d(tlqty was mcdsu.erj wlh lotuble
I4C glyooe.lab€leo couagen d\ a suort,dre dno showed redu.ed d. trvrry h hb.oblast5 rron o5r (oDpdred vth con.tlols. turther, they (oofirmcd rhat rhc (leavage p.rtcrn o.

lJJf;'"tt'" 
or cvclo'oxvsenase

lr tr known ihat o$ irasro(btedwrth nflammatory chdng.'snaI rcast $me staqer or the dEeae. prostagtan;rr 
rs one or

tfr92 .,
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the main infldnmalory medDtor5 and lis productron rs con.
rrclld by v.riour enrymB suh a5' , yclooxygenase (COX).
a,opsres,rom bu(cal mkos. ot OsF (aresand trom (ontrob
were stained tor COX,2 by immumhirrdhemisrry and re-
vealeo rhat rhere was rn(reased e{p.ession of rhe enryme
in hode,dre hbrosir and uirdieppe.red in advanced fibro.
sir. This nnd'ry is @mpatDle sth the nisrolqy ot the dA.
eale as there it ta.k o, inflammarion in th€ a(,vaKed
dieare. The aoove nndrng war(onfi,me(|by reahng bu((at
mu(osdl hbroblasrs with EO!g/mt .re(otrn€ ln cutture and
revealcd that COX.2 expression wd, up.,eSutared dj early
as halt an hour, indi(arhg Urs ro be.n early.ellutar re-
sponse ro are(olirE at r.aMnptional l4el. cox,2 erp.es-
rion started !o de.rease when rh€ arecotine con.enrrahon
was in(reard upro 160 yglml, and rhrs may b€ dL]e to cylo.
toxi(rty. '' Srmila. data have bcen reponed in another,tudy
quoting '1.4-1.4{old iicreas. of pcE, produ<tion and 1.1
l.TJold increai€ of PGE," when gingival keratinocyte! rere
expos€d to ar€(a nut extracts.L

Fibrogenic cytokines

Changes in cytokine secrerion io O5F have been invesri
gated.3'? 15 Endothelin and TGF E.i errimared by radioimmu.
noassay and EL|S rerp€<tivety were increas€d in OSF
fibroblasts compared to fibroblans of normat individuals.
Th€refore, t I'as b€en postulated that exrernal srimuli such
as areca nut may indu(e the devetoFr€nt of the disease by
increased tevet! ot .ytokirE5 in rle hmina propaa. Amth€.
stLrdy compared spontarEous and 5timutated production of
c).tokin€s by peripheral btood rnooonu.lear cettt trom O5f
patients with thos€ of gerErically related controt subje.ts.
They were abte to demonsrrate imreased tevets of pro-
innammatory cytokines and redu.ed anti.fibrotic tFN., in
Datrents with the diseale. TheF may be rmpo(ant evenrs
rn the parhoSenesir of OsF.r) SuUsequmrty, tte um group
uling immunohisto(hemiltry show€d lillle or no erprcrsron
of IFN .r erpreision in biopsiG from OSF tislre5 compared
with mrmal .ontrolr. This fndiflg ir interesring as rtE eoe
ph€nomenon ii evident in systemic sclerotis. Up re8utarion
of pro'innammatory cyrokine ruch as inrerteukin I atrd 6
w€r€ cLearly evident. The mosr jmportant finding in the
dbove s(udy was the demonsvahon of rn(reas€d e)ipresston
of fibrogenic cytokines namety TGF,o, platelet denved
g.owth factor (PD6f) and basic fbroblast growth factor
(brcn in OSF tissues compared to norm.l.rtThese oberva-
tios may suggest that the direa5€ procBr in O5F may b€ an
attered ver5bn ol wwnd healing as our re(enr indings rhow
that the exprgrion of varioG ECr,{ mole.ule5 are simitar to
rhose s€en in maturano. o' granulatron rrssue.,:

Genetic polymorphisms predisposing to OSF

Polymorphismr ol the geoes coding for TNF-o has been re
poned as a 5iSnjncant nsk fa.rorfor Osf. A study ot 809 pa.
tients with OsF has reveated that the high production altele
TNF?, to be srgnr6cantly lower (ompareo to an areca . rew
tnqcontrol group.'7 TNF r r! tmwn io \trnulale nUootalrr.
pro{'feration in vilro'! providrng evideke lor .n acnve rote
for TNf a in the pathogenest oJ OSF. tn another 3tudy a pos.

ible relat,onshrp exltted between the matol hlsro(onpatr.
b,rrtv I omptex ( tass I (hah related Bene a (/dcal dnd osr
Ihey rhowed lhat pnenotype trequency o{ a[ete A6 o. tCA
in te5t rubtecrs was significanlty higher thao the controts.r'
some eercrypes ot .),loroxr Ttympho.yte asso(Bred
antigen ,l lCTtA.4), a .Fgative regutatd ot I lympho(yte
a.tivation seemi ro have a sLrs.epribitity for variou5 autorm-
hunc d'seares. tnrerBtingly, the G .Iele at posirlon ,49 oi
eron I was fou.d ro be ,iBtrifi(andy asro(iated qth OSF(ompared qth.ont ob.{wherher th€ above fiMrngs dnve
th€ p?tho8enesis of OSF rowards an autoimmone bals needs
ro be tunher invEtigated.

lnhibition of collagen phagocytosis

DeBradarron of .oUage. by fibrobtast phagorytosis is anrmportmr parhway ot physiotogicat remodetting ol rhe
erira(ellutar matrix (ECM) in connecrive rissue, As C6F
shows a g,ors imbatarxe in t(r\^ ,emodeling, thir purative
me(hanism war tnvetBated i4 qrro. I rboU.sts from OSfpatimrr and conrrols were imubated wth coltagen beads
and lound that the proponion of phagocyric cels to be

coat€d beads, rormat fibrobta5rs exhibited 7OX intemaliza_
tion wh'lst OsF fibroblari revealed 229 internalizatioo. They
also lhowed tnat tne reductlon ot phaSo<ytr( cells wd:
slrongly rel.ted to rhe recolin€ l€vet3 rn fib.obtarr cur.
ture.'r lnteresringly, rhere was a doe-dependent enharEe
meot ol phagocytic celts wh€n the cultures were treated
wrth conicosreroids_ tn anorher itudy. r€.duced coUagenphago(Iors by frtoblalrs w., inverrely dore dep€ndent
lo lh€ tpvels of arecotin€. sitrole and ni.orinF .r

Stabilization of extracellular matrix

lncreas€d and.ontin@us deposition of extracetLular matnx
may take place a5 a r6utr of disruprion of the equitibriurn
betwe€n mairir meraLlop.oteinas6 (li!\ ps) aod tissue iohrb
rto.t ol mah! merafloprotein.ses Glr.lp). When normar
lconrroll fibrobldns and horoDtasrs trom OSr patienrs were
sub)n led to .re(otine and are<aore rn (ulture, OSI fibro.
bldrts produ(ed nor. TtMp.l protein rhan normal tbro.
bld\rt, hRN^ er essbn ot TrMp.1 in OSF hrobtarG wae
alro hr3hc..'r wlth rhe above data the authoB suggested
th.t Ilr P I erpessrcn is rncren'ed at tr.nsr nplional level.
Anolhs r(renr ltudy repon, rhai the marn gelalnotyri(
Plote'ns !.rrered ry bu.cat fibrobtas,ts (MMp,z and ,n/llp.9)
are to{rnd in minimat amount, in diseas€d tissues. The study
funher rh@ed ih.t arecotin€ reduced the A r,1p-2 secrerion
and iryreased the TtMp I level, resulung in in(reased depo
5rtDn ol collalen in the exrra(ellular har.ir g

Although the maio parhologicat change Dresenr in OSF
appear! to be markedly increased production ofo(tra ce(u.
lar matnt ttCM), the.e is titue intormation on rhe actual
remodel'n8 ot connecrive tEsue with the p.oqression of
rre d[cat€. tn d srudy rn ou laboratory h an attempt to
rnvBir8atc the remodetng ot EC,rl h OSf, rhe Dalerns o,
c\/essron o'severdl mote(ul€l wcre rnvesrqdted rn vdnous
o'a(rs o, th. osease. I wd! apparclt l.]dt l1e exprcss,onol tenaton drsappeared when lhe lerion adyanced lrom

l0# *
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tobacco and are<a nut lo act on the epithetium. lt.ould be
assumed Lhat carcinogeN from are(a nut a(cumulale ov€r a

long period of iire either on or immediaiety below th€ epi
thelium altoffng the carcinoq'enr to act for a lonqerduration
before it difruses into deepe. titsues. !6t vas.uhnty may
deny the qui.k ab5orption ot carcirbSens into the systemic

Conclusions

ln rummary, the avaitabte titeratur€ irdi.ats thal the main
aetiotoqical tactors for OsF .re th€ contlituenlt of ar<a
nut, mainly are€otine, *rrilst tannin may have a synergitlic
role. These .hemkals appear to interfere with the noLe_

cutar process.5 of deporition and/or deSr.dation of ertra
(ellular matrir mole(uls luh as .ollagen, rausing
imbalan e in the normat pro<6t. The mott likely events

thar rake place with reBards to the above imbalance may
be redKed phagocytosis ol .olla8en by fibroblans, up or
down reautation of key enzymes $rh a! ly:yt oxidase, ma

rrix metaltoproteinas€s and tirrue inhibito6 oI matrix
metaltoproteinM. The Process may atso be influenced by
iocreased se.retion of inflammatory cytokins, growth fac
ror5 aod de.reased p.oduction of anti-fib.otic cyioki6.
Atthough the above meahanisrns may erptain th€ hdu.tion,
maintenan(e and p.ogr65ion of fib.osit in OSt, funher re'
se.rch is required in order to jdentify tne me.hanism tead

ing to carcimgeGtis in thit fbrotic oraL mucosa. Nutntional

deficimcjej may not ptay a primary role but it (ould tyn-
erSise rhe symptomotology by contnbuting to epithel'al
arrophy. allhough the involvement of HLA and genetic pre

disposition has t€€n report€d, rp€.ific haplotyPes have not

The indiedunt mechanistrs olterating at variou5 trageso{
the dis€ase-initial, intermedrate .nd .dvan ed-red fur
rne. rtudy In order to propoe aDpropriate therapeltic
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Th. inr.ryE*cr w.s bl'ndcd ro tn prcssc ot o.rl l.sior in $.
subj.d.t rh. rimc oi inr.tuicv. Thc riming of kcy.v.nrs, su.h as
rh. Scond wo,ld wrr, w.r u*d ro c$imal. aB. of th. pani.i
pants. lb obrliD tr.qu.m, drta on sootiog.nd b.r.l quid ch.w
ing,.rh Ftrd ra\ 6r, !st.d.bour rh.n Egulr dail, .d ivni.s
ftom vaking unlil eoi.g ro tl6p (divn.d inro mming. !h.llr6
ed niehr). TtE inr.Nrve w.s alcd ro ctrimatc hor nany
arcca nuis had be.n ch.w.d .d now nrry '.igellcs- (flu.
cur.d rob{co) or rrik or r,Da. or }16 r.av.r (an d.icd robsco)
had b..n lmol.d dlrin8 ..ch Friod- D.i.jh of pap.Erion and
os of bckl quidj.nd rotEc v.a redd.d.

Age w.! csio.r.d *ilhitr 5 y.d a8. 8r@F, virh rh@ .g.d
.boe. @ yra pl-.d irb r sinel. car.a6y, ari s.n&r p6
r.coded. Th. rd.nerc. gmF for.[ an yes r.rc cur.ndy llE
uErp6.d n@ smok.6 or M{lE*r This ielud.d *tr us6.
rs v.ll a f@.r smdc6 u ch.Ers *ho h3d storFd fd I F, d
mde prio, b the inEpic* cuft smkc6 o,.lEE6 w..iilEr
dsn-alor daily us: canml smkc6 d clEwrs smk.d tr
.h.Ed ar l.ai .!.ry wck bur rcr d,ily. Curn' us.6 ol cithcr
robx@ or b.rcl qtrid v.G sdit inb I BEguis audDS lo dE
fr.qutry of ur grotEd nro ihirds. bascd m llE joinl disribulifi
of ces ad Mhls For daily strt&ins, [. 6fmalc w6 b.s.d m
cigrEne equivalents. C6o.(ial (Jr ) .ri nqn€-grcwn (16) a,
cur.d rob6ccos w.c rolld ir Eesp.Fr ro fm . cigaEn. -15 cm
lmts l f a p'F o kal ( 

'Bn 
wa uEd. h.U t klt ol r,6 vts cSlva

lenr ro I s@)dsd n.wtpaFr cigren (bard d tlt asffil oI
N.w leldnl l"a kJf rob-6 I@k.R). Om Ew+EFr ciSdnc
was cquiv.l. io thE .ml:rid n*.Nd .i8enc cqtilaloB.
Us@l fEqsny of etroting .d .h.eing EG .l$ .stimtr.d in
M.h6io ]-ot Prin by fi. inldicG on a slc of low
(edwan). m.diun (enp.la) dd hish(plMri).

c6c d.l,tto, o"n .\ohitutio.
Oral l.utoplatia i5 dcfrn.d as. whn. p.rcn dplaqu.lh c&

nor b. chdaclcried clinic.lly oI pa$ologically as dy olher dis
.ar ' This chntal d.6.nion n rsful wh.rc mrinc bioPsy is
unava,l.bl.. All oBl l.ulopla}ia w.rc phoogmPh.d ud olor
sl'd.s ofrhc l.sions clarlifi.d.s l.utoPlaliA wE Evicwcd ind.
p.nd.nrly b' !nor,l Frhologi{ *h. agr.d w hfico,rgoal.l,n
rrl dB2nos! rn.t.n c.k t&h ptnrclpanr *6 crMrEd ud.r
ndromllrshr th) sl l.lrd b.rn8 'nlcD'.(d by anoth.r mcmb.r
nr rlE {uJv t.m orrr (aEe' ra d.6n d .l,nic.ll} on rhe ba\i\
nr anIFrd!.. (mmr*urrl ul.. r s.r.Llln.d ar.rorrvc leion\
elumns !t rhc labral commi\\ut.. Th. EmarnmB l.rlon\ s.m
06l EurEd.mr (a aEyi$ or whn. dea rnh ndistiftl bont 15)

2ntl o'al .ryrhrcplatra (a rdl v.lvdy plaqw vhich cand b.
dcrnEd clin,cally or palholoaically!s yorhcrcondilion).

N.kd.as.aontol !u.\
ca$s 5d cmtrclr *.,. a sut6.r ol thc PoPutalion a$.n,in.d

Irom rhe c( s secttunal \rud, Cascs weE p.oPlc wirh l.ukopli
rra dchncd as c&lP. Conrols r€a all FoPl. who wt arcer

rrrEd in rh. crost-s.cbonal iudy wnh @.vi.LDc. ol ohl squa

mous cell crrcinoma. l.ol(orlali,, Icuto.d.ma. .ryth,oPlalia or
co nnsural ulc.rabon.

(lrdd 
'd.l 

mulirpl. lofhtrc rBFn@ s5s u{d ro.{ina!.
dnt\ rarios {ORr), and 959i cooid.m. 

'm.Bals 
(Cls) for rh. as'

auon beN.cn smotinS lnd beEl quid ctEwinS, aId lo adjus' for rh.
.lLcr! of E .@Idli6g.fIdts of 28., *r ard ea ol.6i.!.e
thJJruned OR\. ral (rp. 4u!cd fd ,s., cr. afu of rc\id.r.
rnd.'th.r \rDr'ng or bc!.lrtE*'ng u@.snm.t.d

s\n.natu ttu\ atul n.rt ordt\t\
Srud,e\ e.r' I'x .d b! stJr(h'!g MEDLINh (f,oh 

'!c.Pr'on
k' lanuary 2006). and rlr. refdence lisu of lclevanl rer( 3n

Evicrs. A hicrarchic.l lil.r.rurc *a.ch in MEDLINE trs.d rh.
folloung Nalion.l Library of Mcdicinc M.SH r.mr (M.d'.al
Sobj.d H..dingt: 'Oral N.opl.sms,_ 'Mourh, _B.rGt."
.A6.' rh. .dditio..l t.ywords or.l, oropharyu .nd lculo.
platia, crnc.r, and cMinoms w.E ale u*d in MEDLINE
(rtu(.r.d dE. n6.ss..y). Elisibl. srud,.s s.r. cas.<onr.ol
srudi.s ol o..l l.doplali. rh.' h.d deum.mcd.rF urc ro b.
rcl quid in popularioni whcr. b.r.l quid did not conrain robacco
(no rclcvanr cohon .rudics ha!. b..n r.poncd). To id.nlify
porcnr.lly cliaiblc arudi.r. rh. rnb &d .bstracl of .ach 3tudy
i& in.d by thc lncnrtrrc t..Gh *.s .ts.s$d. Fdtl pap.6 ol
por.nrially rlcvlnr stldi.s w.r. rcv'c*.d Dara ex!.rcr.d
includ.d numb.6 ofca*s.nd conrrolr who w.rc a.d w.r. not
.tpos.d ro b.rEl quid wnhour rob&.o. .vid.ncc for a do*
,.iponk * h h.r.l quid ch.u'n8 vnhour roba(o, .rpo\trr. ro
robr(o imot.. .dJuslm.tr! lor robacco sn'oltn8 

'n 
lh. rnalrlrr.

y. oI publicarion. country and samPlc siz. Son. p.p..s
r.Fn.d rh.irr.sulrs in a form suboflim.l for mcra-analysis, ro
uul'* 'hcs. futly *. u*d Pltr.dur.\ and al\umpr'on(
d.rrib.d in rhc r.ch.ical app.ndir

w. u{d inv.R-vdi.ne *ciBhkd 6\ctl .ftcd m.ta analyrN
d D.,S,mon's rnd Lztrd tudom cfl.(B md...n.ly*si ro

&riv. suoorry OR. i. ron lmolc6 vho.h.Ed b.r.l qlid.nd
for b.l.l qoid ch.wing afrc, rdjusimcnr Jor smok'.9 B.re..n
srud, h.r.rogcn ny was ass$d usine, Iarisrics Sbia vcrsion
8.2 Pas ued fd.ll ealyes.

S.ydrr-for FE r of cligibl. Fnicipu's w.r. .mll.d in
rhe nudr. TrE .9. .nd *r dirdhotion of rlE sptc w6 simil
io ft. .dul a8c 4d $x dishbulion of lhc Provitrce as a whole
Th. .8. dndborio i! rh. raBplc v.s 62.6% lor hal.s and
72.5% for fcmal.s IE-a5 ycs (cmp.,ql vilh 6a.7 dd 65.6%,
asF.ri,.ly. fd lh. l9E0 ensus of N.* lElmd) .od 37.4% lor
ha,es rnd 275% fd fcmr!.s 46 y.rB.nd.bov. (comparcd wnh
l5.l and 34.4%, r.sp.criv.ly, ior thc l9E0 census ol'N.v lr.land).
Oral l.utoplatia *d pc$nr in l97our of 1,6?8Fopl. exmr..d
(llJ%). Ir almosr.ll oes (9a%), th. cmm6t!.. .nd,/or rh.
bu..,l mucosa w.E .rld.d (d.ra is nor shown in tablcs). Th.
malc lo f.nrl. Erio for l.ulollati! was 4 lo l. wnn . pr.lar.nce
amo.g m.n of !95% ad amon8 *om.. of4.7% (, < 00Ol)
Tne pr.val.nce of Lukoplrli, ear high.r 

'n 
o,d.. aa. aroups (,

< 0.ml.Tablc l).
A funh.r 199 Fopl. had oral mucosal ab omalrcs orh.r lhaa

l.ulopl.li. dd e nol imlu<t d in rh. cas {ontol an.lrtis;
tlEr aboomnni.r imlud.d pELltopl.IE. conmisrural u1..6.
.ryrhroplalir Md oral crer- No06l mucosal abnomaliri.i wcr.
id€nrifr.d in rhe 0lh.1 1,2E2 pcorle rrudr.d, wlo .on*qu.ntly
fom.d rh. cotoltreup.

A@nd half of lh. Fopl. 'n 
rh. ce<onrrcl nod, 149%) h.d

smok.d robacco (91% of ca*s aod 414 o, lonkol, d ncarlt
.vcryon. hrd ch.wcd b.rcl quid (99% of c.*s a.d slq! of con
rroh) Ov.rall, lE% oa Fopl. e.rc cln.nr smotc( (84% ot .a! s

.id l0% of comls) and El% wd cure ber.l quid ckw.rs
(s6% ot cas.s md E2% orcontrcls).

Brt l qlids in rhis popul.tiM did nor cMr.an bbacco aod
v.r unrrapped Th. consrih.nt.r..2 nur, slal.d I'me ti)*det
.nd rh. inoqc$.n.. of D. piFr ben. phm (rh. now.r sr.ll ol
lh. planr) *er. pl.c.d st!.rarely in rh. moulh rhe nur *as
che*.d li^l, and 

'h.n 
powd.r.d slal.d lime wat.dded rcrxBr.

cdl) Mo{ peopl. uEd a p'p.r b.rl. in,toresce.c., *hi.h *as
.l,och.w.d. b.rld rh.limc. qhcrcar orhcr\ adJ.d lim u\ing a
*dn.n lp,rula ll. ict d sparulz ras !scd, rh. 

'nnorcs.nc.oi leal of 
'he 

pit.r berl. wa5 inll chcq.d Tn. qutrl ras ulurllt
.h.erd f(tr abour l5 min, *hich was ,nrenielr laloCen,c and
rurn.d b'!3hr rcd.'rh. risls ol oral leul.plal,a r.\d'ared urrh
bdel qu,d chewi.S d. sumnEnscd in rabl. ll Rr* of tral l.u
Ioplrt'] uas subnrnriaUy elcvakJ ' .!rr.nr d3rl! berel qu,d

lAEt '
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I'DUE I - Fo,.sr pld ol lh. Bl of q.l l.ulopl.li. AjMr mn,mt.6 dd wlE,. dak u. adjNrat rd sokin8

'tst.ruu. 
r.rt wunl .u a,altnt

w. rd.nrifi.d 6 cas<onuol srudrs,har .ranin.d nsk of oral
t.utoplar,c.*,riar.d n h ch.*'n8 ber.l. 'tud rn PoPularun\
*h.r. b.!.1qu'd did nd conrain 

'obacLo 

,''Om of rh.*dd @r
Gr.d N nonimot.tr .nd did nor adlus for lobaEo smoking in
lhe anatv\rs (rdru(rcd rnrma'es *.r. pre\cnrcd only for leutopla.
r', dd',ub L.du' nbro\. comn,eJ,'r llu*.r.r. rh'! {uJy
drd Rpon unldlu{.d diM I..F'n{ drr Th. s,.mt,ninf nud
,r, E.re 

'n,lu,lc'j,n 
rh( re\ re$ r'f4her qirr rhc r.n lr\ or urr

T.bl.lV snos chd.risrics of rh. studi.s ircluding th€ nDm
b.6 ofc6.s and.ofiols,nd lhe p.opon,on .xF,scd ro bdrl quid
rhal did.ol conliin robacco. tiou. ser. popularion bakd and rwo
*.r. hospnal-bed c&{dtrot iudi* of t.rtoptat'a. AII 6
Epdn.d dichotmous chcvin! oulcomcs (l n.vcr B ey.r. 2 ycs
yr no, bd I non vr .urenDi 4, i{luding our (rdy, Epoded I
dort Bspon* rclarcd todrrly cn w,n8,i.quek-y

AmonB .on smolc^. rhe p,olonron of oral tcukoptall! cu*\
wnh cur.nr.rposr. bberlqurd {rhour robacco r&eed trom,i
ro 87%, ,ith control ,roFflir)n\ rrom 0 4 ro 76q Four \rudie\.

9Lt-b-
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prakr.. TlEr.ae.. cv.n 
'n 

poprl.rions rhcE b.tcl quid ue ir
.ommon thc.. r a n..d fo.cff.crir smor,ntprvcnrio rnd as
sation prcSranmcs W. har. al$ shown rh.l b.rcl quid.h!*ing
it asseiarcd in a dos.{.laEd nann.r wirn inclg.d nsk of d.l
kuropl,li. in popul.riont wh.r. rh. b.t.l qurd dcs d conr,ln
tobaao w. h.v. pEvioudy rcpon.d that th. IrTc ai, us of
slal.d lim. dty nodify lh. nst of oal cancr asci.kd wirh b.
rcl quid ch.eing. Modifcarions !o rhc cmpositi@ of bcr.l quid
could b€ an .rccdv. mms of r.ducing rlE rnt of @l .er,
bur tunh.r iudas aB.aluicd.

As b.r.l quid in F.ny .@rki.r con'.ins iotlacco and rh.
.h.winB of b.Gl qurd is ofr.n assiarcd *nh snok,ns, fc!
nudics hrv. bc.n abl. to csinar. th. re!. ofb.r.l qlid ar an rn
d.pcnd..r risl facror fo. oBl l.utoplakia or omt canc.r rcliably.
Ir n ct.arly dcsirablc lo.nablish lh..{.nr to vhi.h risk facloF
ln kulo?lrl'r and lEqu.nc) ol m.IBn.nr uan\romar'on a'.
corsist.nt across sGicrics. A p,osFcrivc srudy of rhn.ohoi (
onEoin8 ro d.sib. $. asciat,o. of snoting ard bcr.l quid
vith incid.nc. of l.ukopl.l,a .nd orar c.nc.r in lhis hiBh nst

2.

1

r5

l7

P&t'n DM lnkh ml vu.trq, Oncog.r )m..)l6l)a
40 'l
Tts.x sr, Bnn Cr, BeioM D, N.$ AR, Prisr q M&LM
R A.i.l qu'd rcr coEtung rob.((o &d orrl (.Jg:, r '.Fn n :
cre mrol {udy 

'n 
P:pu rkr Cu'E.nd. 'tu.n lFn nl tu.

r..r.vi&E ln! , Crer 2m7,120: l3l3 2l
Cufl, PC, M.hb FS. Pndbor3 1,. BhoNl. R8, Md, pn, Dalbr)
DX, AEI! MB Prm[y F.v.nh rin of or.l crlxn ,n lndr z

l0v-Iollor op,udy,onl P horM.d 1942,2Lal]9
cud, rc A {ud, of do* 6pd!* 

'.LudBllp 
h.tG^ rohado

hrb'B and 6al l. topl.tr Ar r Crer 1934,501527-ll.
ArcU T. HolruNp I'. rrrm.r lHR. Plrd|i4 ,.r. Sh.r M
lni.maodal roir on 6d Lurod,!. ud Mi.r.d bn6
ct .d ro roh.co h2b.B ommuDry D.d onl qt&ni, 193.;12:

rtrsimdi R,l,ird N M.h mly$s ,n clio.:t ti'ls Contolcl,n

L.. CH. I(o YC. tJur3 HL, CrD YY, Tsi CC, Snih TY, L,n LM.
Th. F.t:,E, nll of b.kl qun .h.win8. bh.... e si,kolDl
cmuml'@ in r.l l.ulo?l.t- !i 6.1 tubn(or 6br6n,n sln.
.m T.iw-. & I C.Gr 2ml,3A l(6 72

,rob Br. Srnif K. Thona C. Rd.dG K, Mrth.v B, amg r:
S:ntd.l@y@ R, Hrnib. M B.r.l quid eirh6( btas a . nn
a rs fd onl FdmE Oral olrol 2@arao,697 roa
Ciur CH. Yr! YH. tlrS TY, Studr TY. Wrurul,iEF S Orrl
FRn o^dM,d.rr\s Ei r'$ rmr qu,J.h.ru!. rbting.
hd nkohol .Lannnp 'n @ln4F lrle J Or,l P:$ol V.d

Shiu MN, Crro TIi- C-lrtrg SH. lbrm U Rist fdc fr Lulopl.tn
.rd nr,srd ruftu ro qal cm'll,ur i knlo?Ll! colsn
tnTtws. B,I Calnr 200q32 l37lr
CtEn rc, Pan CC, Xuo C. L,n (? Rlsl6f trd ndnnzligDr Lsim
.\gd.d eirh hulu pap lm.v@r inrEbd, b.El qud ch.*rn8,
.rn cirdn !mk,n! h Triwi D inEEnEd tuldl{ !n.pd..
miolodc 

'rudy 
tu.h P.rhol trb M.d 2r(E r lo:t7 61 .

Y41ll,l- HY.1,n! s. shrh rY lp'd.mDloarrl rr1., ol
or,r subm!@u' h\owr sd kuroghli u ,h('ngl6 ol Tdvr I

orrl Parhol M.d 2ml,l0:2ll l9

^bns 
L. Ch.td l( . Smydk F(;. Td S.ldrn RE. Or.i c,lr, 

'nNc{ C!,*a . $ud} 
'n 

d.nosr.phy ud.ldogy Cu.t l964il?

P'nlbors J,. Bh.. I! licd Pd.ftr Fp'&dolo!) rd hrrolos,
.r drr i.Llooldr. b'l l.ulad.tu mmq PrtM rd Nd CLrn
.d CM.r l 3:?2 :179 34
Thms SJ, MrcLnDn R Sl.l.d r,ft rid b.r.l nur @ 

'. 
Papur

N.* Cuin.!. bmer 1992i:i.{):577 3

cienlmd s, ls3*.1.r MP Ms6 Is fs r.nd .*m.mn from
susomz.d d@.E5rde d,u. r n .lgherims ro Eu_.ndFr
am i ED'&n,ol 199?.llr l](rl Y
(Trr 6. TlnBpr \C M.$.ds l.i rumMnnB dE n{ i\qD
I'o,or qumnbrtr. !m,bl.\ 

'n.P'dtm'oloEr! 
{Ldi.. in i (onn{cnl

fom Am, EpxLmiol lur6.la4 6lL?l

13. R.6ftng. MD, Mill,l.n CA, Xr.rd D_ S.hqcnr. ,R. Rolk! Ul
Ertimriry $r Nrmum .frdre doe ,n a quuriranv. dN
r6!o.s .rD.ritu. , ADf, s., l$'1"'15:2114-33.

To.stmaE dE n.in.fiar oth.rcl chc*ins frcm rh. 2 x 2 h
blc pasnrcd by lal for clEwiflS b.r.l quid *ithour tobacco and
al.ohol consumpion .djusrcd for lmo*ing robacco, vc u*d an
ircrativ. m.rhod ro lir ccU countsto rhe iDr.rio! of thc ror.l data ra
bl. srch thlr (arlery(d/bo) - oR, ro'.ach sroupr. *h.rc a and r,
rc !n @sr .nd no<as in.rh BmD. This rehnlqu. ,s uE.t
In rhc md h.d. by Or.nlrnd and t-ngnd t.r lor \umn ar \rng 

' ' 
.r

.\sraDonrr6 w h rh. hd.d numb.r\. w. e.E rh.n abte ro cut.
hpr cclB rnd .strm{c rtE rpprcg'.r. adrur.d odd\ rar'o

Alrhouth snni* rcF.l.d d@ c5poc. dab by carcgoncs ol
ctposaE ld.l, E cdolarcd rh. n@n .xposuc l.vcl in .*h
group A log.mmd ditibnrion of crposuE w6 a$umqt, and in
rcd bosd on lh. nlohd of.e.id n@{es in .-h Eroup as
pspc.d by (lEE .rd ThdnD6o.r) W. rts u\.d llE mcrhod ol
Gmtand rnd trgntrl.rr6 ro.{hd. .n ovcE[ dos ,c\|In*
Flarionship, ldaFing rh. m.'hod ro ircorporare a ,orn p.rnr
ro aUN td a chn&.- !n rlQ. r' ditrcEnr c\posu'. lc!.!\ Srnplc
luE-lme splm\'' wcE t.n.d wrlh \noh al d'fi.r.nr pornh.
.,n rtE mod.l $nh th lwcsr r'goodEs ol 6r \ur'{tr qJ\ u*r!
rhc {udy by YsB ?r "/': d'd M rF,a OR\ lo exh 8mp. $.
rhRroE uEd rhe r.Doned itr rhc wHO monqraph.' w. r.rc
uDblc ro dEarc rlE ORs ba*d .n llt rr* nuBh(6 aiv.n bt
Yd8., a/rr and hun assmc lMr OEy h..t aa.ss ro ms. d.brl.d
dda frcd $rs study. TIE rcsulc of iE mlyes aE presenred a\ ar
un dchor.d dc Espo.s plot, wirh ORs.id con,jdcnc. inr.n.lr
plolcd.Ea'ni tiE.srin.i.d n.d gtup crposuE lcy.ls

Tne caloacs of o.m .xposur l.t.l w.rc hrgh rn rh.
unbouD&d upF gtoup, p.niclldy in rh. udy by le,' dur n)
$e dsunption of a log nom.l disriburion W€rh.eforc cp€arcd
s.lyks w h lh. .srim.r. rrumll.d to rwi.. lh. lo,c, bound of
crposurc l.vel in rh. iop gr@p. Tnis m.d. lr(le dall.r.n.. ro r[e
dos.{.sronk plor, .sidc fton & obvious rcdncxon rn ranAe or
.rposurc al rh. rop.nd, md rh. $o. plal.au.ffed was obs.rvc!
Thc modcl ynh dE b.n 6r had.tror.t fi.4Oh pc(.nrile of rhe
.xp6ur. drslribution. c(mspoiding 

'o 
r chanSc rn 'h. dosc

r.spon* i.lalionship ar a rcl.riv.ly lo* lcv.! of€xrrxu€ (in our
nudy, thu concspondcd lo non-cheweB e.l dl othcr .hewers).

r2

t0{h
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A population-based case-control invetigation on cancers of the oralcarity in Bangalore, India.
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Slautt€l MI)5n B by @Ddbout tosrrrr E8reiob(86loE & Day. It&) *ruc! aburd r;, |n. Dr.i.d
d6igD of tlr srudy &d 8aE odds Bdo 6tirol6 of ehdE
risb (RR). NiEr,-68 F enr @o6d.c irr. .r (CI)
P.E ..l.dr'.d ErDS r!. rudbrd md of t]r. Fg6ion6riNrG &* o{ oB trror B rdj6.d ,o, 6( ri!& ot
orhd fdoE. rto* rd6 r[.t w iigp,6.-.r nlo..dj4t.,mt ol orkr fri6 rft 

'!r,od,red .pee roro ! mutl!.v&i.k D.d.l DG. rBpor *s *d;r.d by 6rt to,lmd SiG o.ly k t.@t 6 z sotd rod fd f.@r6co.M.d lkohol, .MIr{s tor rh* rdoR Bas erfotu.d
kD.nr.l, lor m,tc !.d tm.l6.

I.bl. I ilo* rb. frgEr, of c .nd @otrots Tll.Er.8. .8B oa ..G .od @or,oL wd. Da,ly d6uel
Tl'.8 p.F sli8h' <tf.it!6 b.r*@ (:g {.d @.uok itrth. proFnion !f difi.Br Etisio6. L!8u8. ior.D ,.dHoEw.. .n .ppri:bk d,fi.FG ws obrrhd i. ficrroporiroo ol til.mr6/illil' .t6 .mq 6
rDd 6Dr.ols. TIE pro9o.rDtr otthr6 ho.s @.uob ya
noE dr! rlE dDr .tu.a 6s

T.bL ll r!l!Mri6 th. ELriw rists &i.r.d sirr
ount h,Ut in 6.Lr. irludr.g q!., y6s r.d omb.rnol.d Fr d., Cr8rcn. @obrs:Dd rny ,mobn8 EMar.d uth a 3tddr .t val.d Etauv. Bt &d rtlr

tmiincd -rignifienr rfto rdjElios for thc .fd of p.!
tob@ chduS (RR 2.6.95./. A l]-5.2: p-0.0t) IturLrrE rin io (tF.R ..d sot.6 w.t mr rrpci,bty
difr.@r frm rhrr D cbcrE .loE A dG tu x
'.dE!.d by sriltErly r! n€,r .t -ltd -trt; ,.r5 i!lhe Fr$B qho trE . hnory of aotrm for De rlu!
25 yqB. or ot tutj-a, ooE rh!. r!" o8&(6^id6 Fqy *a o*pd (_rrr oBtSrtio. sbo*d lbu I $uf
ioltsLdo. dd .l@hol @GElptiob iD borh nd6 .!d f.tuLs hd Einiml i uGE on rh. ('@Ec@ ot o.al

ThG D@b.r ol (2g .od co.lrol!. th. EbdE risl 6ri-
mt6 ard EulB of n8Dfiad r6s fo, ta, .h.viDs wirl
and wirhour robr@ ... 3hom r! Tabt llt Tn .irl ofonl
@.€. .sro.i.r.d wi$ Dcu robo@ ch.win8 w 3isni6endy
hiti ir borh @16 md fcMtcs bur rh. vatu. ws subslln-
ri.lly hi8}|d in lcfut.' P!. ch.eina witnour robao dit oor
i!!(E* l}. rist of oral d@r.

ln elcubnEg rlariw nst! for d@ cpoM pa,tBrc.s

TrLL l Comp.nlv. rabE of c.s:nd onr.L
C@ C6noh

llt
2ll

,3
tl
20

2

,I

l9

II

7

ll5
231
55.2

27
l

112

52

lr

2f3

I

76t (76.t'/.)
32l2a 9%) 2Ol {53.t%)

rDd hdory ot chs!8 duing 3tep. b,Ets chel8 p.nkE @o3id.Ed s ,o.<hffi. A dG6pon* i.di..t d.by,EfuDE rnl foDaB of chso&,@b.r ot uIG ot ch.nog F rt y sd Fnod of Erddi
rD. p.! ro tk elrh w ob3.,v!d Cf.bk tv) A li@ 6t,or hd B crulrEn, 3itni6elr (p<o.mr) iD ax rhrE
'Btrlc. A hi.rory oI teF.trS rh. p.D in thc mouib whd.alep ace<d tbc r.t uE rirt twcf6td

Of.rh. tood h.hll rizr Et @Eidd.d. rh. @t rrF oty-r:.* .,-.d irip-d ,b" rin of ohl ol:6. A hi;bry
or. rr8r or rbal B th. Ejn e6t oo'h.d Ina!.s.d rh.tI:Ur ror ftr{ told 6peian, yirh rsrer ro turour,
uon ot Be subis wd. drtoroasca ioio od<r ras eiark rag oGePtoo ! rb. uapt e6l (.I.bl. \r)s'E rh. proFnionr of lirdrB rDd ,Urr.ratB mobSes iDd @ouoli diff.r.d r!. tud. EL$E nsr arimrs
ror ffi Btr @BurDpooo e shoM kp.rer.ly for LrEt6

rn otml rdJ6r.d tM.!r.t H&tqIIE|.IE tur a s.tt Grbk vtr. Tb. ,ntiu.@ ot.dEuo.al

TraL Il R.brv. Br rRR) 6uD6 rnd EutB of rlrtuE EB or
nor,n, h:bc in tut6
Cet Cdioh it 0S Cr pdu

,6 12

t3Il

2.1 l l- 1.7 O.O'r.a 0_5- lo o.at
I I 0.6- 

'.3 
0.2.r

t., l0 ].a o.oa

2.1 l.l - a.l

0ll

0.02

t0
r02 1.6-19. <0.6t
15 15 3.2 O.@t9t 26 32.2 <0.@t

,t
25
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lrl m &!tE Er (lr) djrB .!d Eh, .a da,i&.G ld ot
cD.fia! hrliB $r[ ud rtlod bt 6

C&r cdnoh RR 9t% Ct

t.1 7.9 (r.6t

0.9 ,.t 0., rat.2-t5.9 <0.@'

r ll It

12 
'6

M 2_2

t7 ,!, t.0

15 77' ao.rt
Cl = 66d@ i.ranl H/o = k-r.ror,liG]

ft&ry R.nh Er {RR,6@b.,n EUIB ot !r!,6oF e or b}-_.fu! uDrB rll,rBtd b dnrim ot c[.$!r OaBI rG F, d:y. d*ui
Fd (p E'tru6).d cn $pr dum'rb M,r;-r

c@t cutott R} 9t% ii
No ltlo ct.ri!. tohd.t5
6tt
t6 2l

No X/o driq 1056

t9
Ch.rn! Fin (Ei.ub,

No H/o d.riia lob@'

lt -20

l.o -
I 7 0.1 ,.1 o 5r9to.} 3.6 29.6 <0.61tla 5.6 ,,.2 <0.@l

tt.9r l.a-r.2 <0.@l

lo
9.t a.9 t7.t <o_ml
t?.3 6.6 2J0 <o.(lll
t6.6 6.3-aa3 <o@t

r0
6.1 09-aJ I 006,9.7 a7 t9I <0.@tl6.t 7.2-J7. <O.OOID.2 53-lO0 <o.ool
5.6 t.6 2r.0 od

93X
l5 I
lI 2,t
tl
9t,
ll6

llr ,,
tol 19

No x/o &'i.! r!68
No H/o ct riof d!.i!t n4p a, <oior
!4 ctc.iqaGor oip
cI-sM- ilkryn x/o - nat;

T.l}V FEql.ry. ELrjE dt (R R)BLdb.id Burq of rarloE Br oarn eraj oEu,rd rborb h6,

t37 317

t2
l, I

lt.2
2 t 4.' o.@2

t,6 6
16 l

ao'@,
Ct - d6d@ iD@r

$rB w! tu.6.r ot .w.d b, urrodtu& x.prE, rh.v.Dbt6 *r r.8, @suFto!, .d@rioo.l rtIE .od hs-
rory of p.. ro}lj@ .h*ins. anro r ondnioMl losjsic
Es,Bio. hdd (T.bk Vlll. T1'. ni\ ol .E rrp @BMp
bon mdDcd .kEr.d .fr.r .dJBunS for p.d loL@ cD*-
i.8 .od .duetioMl .urB (Rfl 27.., 9l% Ct 9.9-75.9:

In ord.r ro dcr.@ie rtEdE rh.E pr & inltr&1ion
b.rwcn p.! roba@ ctH.8 ..d .o6uDprio. of hSi - rL.

DUo a..1, rb. ELrjr n3r ,. 3ubi$ do chaEd rob6e.r *dr ! 6c'rD.d n& y.6 6riMr.d .nd r @Ic.t iFrisr (RR 242.6. 95% CI J26 lllo) *ri
al. --p."1- p t9. rho che.d !obt@ erhour @n-

l+fimri:m:i;F:"l,:',,-'

e-
iJ6"
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l|lLvl EriD6of.r!& td d,6r.d (M.drl & Hmr) d,br nl (nn) rd
r6ulB of riD6dE rsr, of CE dC @qm!@ a nG @l rrd .dE6oo,

c@ c6nok l..LLt gtrl cl

lll

,ltrto-
, ! !6ll l 1t0.6

I t6t] lt] 07

,@ i9 1.0
ta2 6 xt2 tt.3 90,

Tl,r.dEtio.:l rErE in a a5 lnd I @nrd ya ut M. CI -6.6dGE

T.tkvtl a'.l.uEBt(RR)6tmr6rndEU,Bofri!,i6oEGB
of cr a3i @Buh.d. orEndl rurB r'i tilory of pai rob.@

.ipin! ir r n.p*s n d.l
R 95% Cr

Tnc GhrioNbp b.rwEn roba@.irhcr ch.wcd or shor.d
.nd d.v.lopo.nt ofener ot th. onl eviry is known (Eltis.
l92l: Or, I9ll). Boqd.r, a diniE:tion orrDrooi. subsn.s
ro (lariog nrt ladoa app.u iEponel. ay w.y oa.m.
brlololr .nd .Eroe (trv.bptEr, and ets be€u( rn
p.o ch.,irs th. !.r..ior ton8r. ..d orld .rcs of lh.
mou$ ,. crpd.d io . gELr &8r tb.o rh. ba* ot thc
!on8u. n .pFrB trdsry lo driolsuth thll potuon of lh.
io.BE fr6 rb. 6r ot rh. onl eviiy. our rMtr5s oo lh.
n* .mkd {rh b.r rooBE em B bnn8 rcpod.d

A rt riiirly n8ni66!r d@ r+@r with ,Bpar ro
chNng h.h r D thj3 rrd, $8s68 Uar eM,n
hodrfroton\ !tr clwinr hrbls @uld 3ubruD02ly ,.d@
r[. Br of .L*lopids or.l eE'. Th. msr mpon:nt ot
rhe.nd Frh,F rlE Mr ro fottow by tn. rvmsc cho.,
would b. ro spal o rh. ps d art, s posibl. (within 5
m'n) m<t ool to r.rain rhc quid iD rh. hourh orgDighl vhitc

Smo\ilg in rbrs srudy dd m.r8. as rn indcrrnd.nr nr\rr'or ,thou8h rb. ilm8lh of lb. .rsiaoon yas Brr.,fo'.pan ror,.@ cb.HDE A do* Bpoe srh imot,n8
@uld b. .licir.d. bur rppaEd *al. A'dr sho\[s has bc;\hoq ro b. Ao ir&FodcDr rijt fdor tor onl qner h,
a,li., inBtsrloB (SaDShvi, t955: JugwaU. & Dcshpaod;
l9?l) W. dd .or fld aDy EoLblc ditrcrcE i! r.Ldv; orks
h.rwa bidi .nd .i8.E . ooth or i! rh@ vho tuot.rr

Alrhou8}! r!..rl@v. itudy by !h. |ARC (l9EE) ha
shom rn ckv.r.d ri3t ol onl eEE ,tr rho* eho @n.
ru&n .bhol, ou. tludy. lit. th. prEcding ooc (Sant r
Bnitroa .t_al. 1989) f.m tbn rcgioa did nor lhow aayscnu@ *harcE A!, 3li8hr.lnalio6 iD nit Erc baroE r!6 lador e.. rdi8rcd to. p.D roba@ cbdios and/o.

4n 
'.d@tron 

ol , tNblc proretrv. .ffdr ot d,.ury
a.croR, li\. Dl\, Eilt produb r.d 6!h, oo rh. hr\ o, or.ls@r hir b..n r.Ibn.d Ert'cr (Nol.h & Sans,hu, ,976)Hokv(. b Io, ltx 6^r rDc rh.t aoy r.l.uoo;iD ot o loEi to r 3upl. arBl c6urb.d i. b.b8 iuss6r;. SrM
qEnroN o. dd tor rhir udy w.E sl.d ,outrely.nd nor
lor r6"n8 r.y hlpotbsir r.lar.d lo dEt. rh. findhg h.( of
hrShly .lc!.rd r.t.ttv. rirr of oht e@, whctr h;, (/S/atk .ata.\o,latuly g@n c) rr! rlr ,rcDt. eBI onrum.
cd e,l\ for a mor. d.r,rld aildD.nr otdi.r and nur uon.tnrr6 In turuF stud'6 on odl sN,. tr u posbt. rbat our
6nJr.B @uld b. @ofoudd by lhcs rnd orh.r vanouska6s and uDknoM nsl fa.o6_ Som. of rhe 6uld b. ,n!.l,iion ro o!.1 hygi.Dc, sai(,@.oDic slarls and orh.r
drc'.rr- h.btrs df lhor @nsuine ne in @nrhsr to r.gl or*h..r $ 

'h. 
m&n eral Nob.lh.l6s. rh. 6n<th. h.r. otrLbra.L,ll, .kv.r.d Er r. Est 6o.ues u ;Forunr,p,drularly ba.e ol rh. marral iffi@F in nsl wh.n

combrft<l wnh pan toba@ .h.kios.'I}lrr ov.r 7l% or 6d€br a.&r pari.nr! ar. r.fc,r.d ro

Rqi it..ltdial r@
R.ti a din ear 26.1

Edsri@l otu 5.1

l0- liEnE, | - iltht)
,qi t Ft b54a .rd,,a

L.!i ! in tur 26 l
Pu rot ddcriia I1.9
(0-E@b@.1-b66)

Rqi .tl-4rld tbts a Ft

39

cI - 6toqE Dh.l

T.!.v,It R.hiv. ffr (RR)6uMB.nd on6drc 
'.!.n.rr 

(Cl)
oa rob.@ chryi.8 ed r.ai 66uhprDn h.hE (bo(b .16)

l2J

t25

(52.6 Itt0)

ThB ,rudy @nf.rE<l r.pods of pEhour lnvcirgaroR (EllB.
l92li D.od.on, l92l: ,usmlL & D6bprrd.. l97l;
IARC, l98r) th.l p.n lobao dFtng n . tuior rnr frror
in r1l! @ur.r ol 6Es of rlE onl evity. Furl.r, :
doe Eponr .t nEsuEd by ch.ubg yaR. cheD8 rrh6
p., dry. Fnod of nmc ctry.d rnd m.rton ol chtrn8
qud ovcmignt *hi!..slep @utd b. cLirtr doonstnrd In
hal6 pr.*ne of . hrsrory of ao, rmoLrs s.! .,@r!d
ei ! . ri8nif.a.tly cLvalcd rcl.riv. nst An un.rFcrd n.e
6ndin8 of rhis study, how.vcr, was rh. inaai.d rit wh.r
n8j p3 thc sEpl. e@l otu@cd This .l.Er.d nit *.!
.or innu.odd by .Dy of Oc othcr lnoM rist fscloB .rd
E Diocd u!.h.i8d .Eb aar.r srrad6@tioo and .djuri.s
for .d@rion.l 3t.tusr *hjch * rhoughr 1o b. a posibl.
@nfolod.r b6.!s ol drtrcnns proponiors of lrr.nl6 a,d
illncr.rd .mon8 es rod 6.rols

ALohol .onsMptio. or.nu6,nh.laro! dd nor 6c.g. .!
iodcFDd.nr ri5l falo6 ,r 6u. ttldr, nor did th.y .nb.G
o! inr.r.cl nrh p:. robao ch.mg or 56pL er.al @n.

tFtIf :t\) d
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Risk factors for cancer of the buccal and labial
mucosa in Kerala, southem India

R S$*r@nrDrD, Sr.ph.o V Dutry, G prdldrun ry, Ni.hols E Day, M Krilhan Nan

C.rb., T.rYEdM-

Stud, o6r'e.&.-Tt riD m r.loEdt... dlt f.c.oB ror tu..r oi d,:bu...l ud libht Ercq i! K.ntaEr.f,.E l..ll.
&a;.,-TLG ia,dttrtio

.t rrr;s-R.rto!.1 c{.e c.l*lT.lru.lruE, X...1., D.r !oG: i.i.iini
trGDluL.

Pd,ticipenu-c,.b ,.8 rr .ioe
E rrr.rd *trf, o.., ss.r tL. Rcrtour
C.!er CcntE d!.trr lgtt &d tgSa(!=4la). Co.Eot (!=r9j) r.E Erd.dlhE ..16!olos ro rh. oer c6rE plo
r.F fo@d ro [.r DoD_EdkMr
6nr!ttoo., or fEe ptdart . d{tt .out.d6.. iD rocf,r!, f,6rdt t. of
TrlE.l'lE E.dr..t oll.rc rl.r !oo_E.rrr--r 6oaid@

tlMa.. dn tuin itutt,-Th.
r|t r. D.rB of rL. fou@irr !.bh. h,
tnvrdr{.d: rE (b.r.t}r.b.eo .f,dbr,
bl.U od ct.Enc rsorrq, d,&Iirr
.I6hol, Ed b!!r...rf. Od,, pu-.obrc.o
.t rtla w bv6.krr.d h fcur.r - v.H
ra hrturr.d b oli.r t hl6. AEoq E.ld
D..dLDo.r!, cfieL r.R foud for D..-
tob.c.o .Ldils (p<O(x)l), tld lDouu
(p < 0-0Ol), dridilr .rcohol (p<O.oor), .!d
b8rr uulf O<ml). A. r. 8.1.., F!-.ob..6 ct.rbr rr& t d. prdl,po.hs
.flccr lr a.o.l6 (p < O{Or ). DuEd6 of lE
ra . 6.n4 pEdlcro. of .nL 6u .irh4
.Lll, fi.qo6cy of u* or tord lit riE.qpo.E! bortr for pu-robico .f,.*ins
(apcddly lf rh. f,.bk.bncd b.aoR.r. rt
,C6) Ed bldt 6ou!r. Ho'.v.r, thcr
rE .l- eGry f,tri .t L .ctitcd ttd rh.
ffit a.,.too., e of Dotn 4.tu8. p..-
.ob..o ch.*hs '! irt. Dcr tEFn.rr
ri.r f.cbr, Ftah rLtiv. rirt of ll.2a wirh
,l{O y.u' u.., Dd tr'?9 i-lrt >aO y.!6'
u .oorra E.ld. C.tBpor<Uls Et dv.
d.I! l! f.ada rcE 2I tto Ed q.91. N.
,rEr or dr.,s. .EoLt r rs obEB.d
(rLilv. ri.l 0.64, D>O-l).

Coarua@-A tub.bd.t Et,orlty of
.!6 oa bucc.l ud Lbl.r .ec.r .ft
!t rlbuttht. b chc*rlr pE-tor...6. ILi.
LI obr4ou lDDuorloo. ao. i!.triurl,r
pB6dr. E.U!B.

(:06 of lh. bu@l m!@ is ln. 6lrroo6i
mli8ecy .md8 ml.r 6d rh. tnnd hon
@Imon.DonB f@t.r ir K.nL,lndDrAr th.
R.aroorl Crer Cat.., Trivudrs), ,r

a3'

.EutulB t0.a5% D.t 6 B{?/" of .jt 6.crr inmo ud l@6 ,Bp.ciiv.ty. Ir .@uB toilrmrb&50%of r[DrnoEt@c6 io surhh
rodu.'c:tDG of lh. t.bpt hu(e rcouk a.r
0.8?. of rU tuls 16 D ou cdd.

In rh. pe.r, ri.l f.do6 fo. bucel bd t.bi6u6el {(s h.v. b.6 rtudrd .r D.n ot .3p.d,E or tu6 iD6.poP rinr oih.r nr'zor,
DhryExaj, i[Fsqi, Do mpo.e-r .-..r.
I h. Ei@iet lirB @nrdd.d n 116. stud,xvr'.d @Dxd.Dbty.>'. Th. IARC Erkin,
srop 6 (h. Mh{tjo of a.tu".*,. "* ,;
hlllrEr f,oE rob.@ hrb , orb.. rh- *r-,
not.d d!! et @r,lay, clar yhrch 3hfi;rit6 sd. E.!ud.dIt

Ir posbl. tbrr ib. dr..dy LDom rist fiderlit. tob..6 cbtua, tmt in8, 6d rrohol in onl(:,r<s dy e.iy iD rh.ir r.t riv. iDDon&c. esp.r6inl ri* frdoB tor tuc6 or lrnichtuEl rubrir6. Tb. frd rlEr tuG .r r}!.bu€lou.e ii. r.t riv.l, r@mo i,r&r.ttu r ir rbe otMnoB hdultBrprqrdj,4rly o ci8.rcn. smrin! d/.;
.lohol," .ls ruaaBc . vrDes 6rDne<. orrsM rirt fr.roB i! hdu@s o2licfud in<li6.6r i.tur.t rrbr d

Th. p..6r 3iudy ..tdt6!6 rh. .D,dmolos
or 6(.8 tuils i" O. U"*i -a t.u,-.imu6!r (h.rqlid r.f. .d ro ri rh. bucqr
muce for @vojftc.) in K.r.ta, ld<ti.. This
sbr. @ .h. suth6 y6r.b oEr of In<!i., *i rh2 Fput a6 of lO hjuio, ta rhra ej.
r.Uaiour 8ruF HiDdur(50%), MGtifr, {21o").
Dd ChrisErj (t9%). tr h., ih. h,sh6r t,,.n;
nr.b rbc6uEyDd rhc to*6r DJsr hodrhrv-
buth nr., Md deth nr.',

A h6piEl b.!.d @r r.sisry e& Bbblish.d in
tn. n.aimn ffi 6tE.Tn@dtu, in 1982.
virh !d 600 ,r,. tna,- Co-.1 of U.a,oiRs.h (lC'\tR) s pd of th. N.iiooat Crccr
R.8nry Prcrd of IndE. Sl@ lhh rlu! r.*iitry
b:r @Ud.d i.f()l@th m.I qs ortuer !.6
n $. R.siqql C.lB C6u. ,nd ih. rachrc
h6pilrt5 ot rb. M.(llet GI.rc. Tnhdl1h:Tt. drb 6tl<.d fttudc dtuE .p}trc,
.duerion l, IriEl, eNp.o@d, sa&(qomic.
&d lil6tyL d.E h.ddoon ro ctniet d.bils bd
fouw up infot@rih, in . .hd.d foB

Fow bu&.d e.l foun6 pzribrs wirhc.er orrh. bu@r hu@ ( r CD.o 6d6 r4 j.o, I
Dd 6) sd Lb'.]mu@j. (ICD o6dB l,ro I md
,l) r.arncr.d by rh( tu.(r r.arrry durinq 198]-
le31 onnrturc rhr olB fur rhi5 rtudv li.h"h"
history of rh6. *.2t r6rd.d by dir.crbi.sqng oa th. p.r,mB by rnncd sqial

0 61



E n @lit q d.t e, tu -,l,td!.

Etd$ a5l. dsd preoe ot !!. r.sitEr. Th.uou or hrcr E. P.n ctdiri. E}btEYno.q.3, bidi rmr&s, cisdc -j;-".1_s-1&d .&, ouf in!d*im. Tb. d.u ;u..kdwft rlc .t ily ftEqu@Cy. tic rd.t durtix h
:T;^i"o ". .s. .r rri.b r!. b.ui3 eh

Etbr hudr.d .Dd Eimy 6G h6Dl..t b_.doadd3 lE kt d.d al@ Fri6E d6 h_*ra"ir @ldjtet *to iojri.ly @ b rh.a@ @k roacludc.dnsMr oaDlliEt&
D 116 olnn rhr had .!d D.rt, ed nE .m;6@.n6diD3 Lh. ourFrirr divi.ib. of r;r.d!, hcpihr, of t& D.<ti:l 6[.2 ,itr
lphtory, ilrdliDrl, ua raioi-_@(rla durrDa t 9B! I 9Aa. Th. d.. .d h.br;oI @* ro<rindrtr rq..ou<..t ,v 6. kt.twr6 by Fr.ant inr@ E r[. r.e l6mud Dy rD. tu6 reird

P.o A*;g i. a.r;,.d-- ch*ior of . ""i.rqturDa 116} bcrd L.6 (Pir b.;d)
3:,.6 *i h :qu@u, rll([ ri* r-r;"_orfrrrd.) ed rLed trB[ or d,in .rc .u;\^aa @..Ja) P.Dro6.<o chaiu ia,oh^u .ooEo or l@lty or.d d4.d 106@ ra,x&o/q n@. No orhd odEou r .aa^.r -?r a .* - K6.r.. rr.e rh. bcrcr oui;t,!(r6 b@ tr & d6ti.Lly timptd @ rh& ihrro, mtum rDdi., *hft tuy rDi(6.d orhd

E .,@ ca

Gdi@E k.ddcd roth. bcsi. c!id. Bl(n i!,kqi o8xd. ErdG b, hppins ,Bi rh:, o 5 r 6fd,.e rob&o dun E . dry rhbumi (d,,;,,
rd@D,L,) teI.
. Th. .lobok tE.r.86 Dkd r @i.h ,r€tty rqrhrd Dd &,ritLd rD fob b:,8IIB eu.d roddy ed/q.Ddd t@llv bR.rlnqe ol).d -.md- (.De,uiDr.ty &lno;d.bt). Alobot Msbptih io Ori.'rn a, i-iEe grdri.d b rtu5 ot frcqucncy or ariai _.@y nud (he in ailurEs
Th. suII u,.d n bohc rFEd i6h."_Do*e, ..Dirc[ of wLic] tr dept, ,".b.kd ;i;

Sburdot htFs E by h@drreoj kpi!,.EslBe prcduorB od& hoo rctarirc n.r Tipi6r@16 &d d.ruc zz r6ri ror .n _ ,i ;i;
ffil,f "".t:"J&.*::fl fi ":* i:fr i'"?*Jx H*,.ti ;"-l,""sjj
;ffi"-- ,ffi:itrs"-H.*.1:
eo rDbi.. Dok{6pc* _., .,"i";;; ;:

;,r*".dirffifil:.T.#*:

ffiffiffildu, t Ft.q,@
4tubot@d
dld!',4..,,.d

T.bl. I .lbs rr.qu.&6 0166 ed 6.t 6L L
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R SsAc6.F, Sar,,t v Ulr, c Pera\',@t, Ni}.,a E Ebt, U X.i,t a Na;,

hrbir ildulg.d io by f@l6 i! $b'rsdrl
a@b.6 Bs p8{obe@ ch*iDs. tu* E
ibdcfor. u.ly*d 3.rEnt.l, for E 16 ud
f.Erl6; h rh. l,nd (e r. Min..t ody.Edr
acir.d with ,@-iotr@ cldiD! oa
ditti!8 cloitrs of F. rroo.66 rlt ulFis
Mu.lio E 16 rft rr l,rq rirt tLr Hildu d
ctririna rrt6, $ Erisim Dd .9. 16 rdjur.d
for in dl olys of rhc md. d.E- Thir .ffd rB
ior ot d.d ir d. f@l6, o DrlyB ot r[.
f6!l. .tr. ,c diar.d aor rB. odly

Edrdin8 e.to-n us:r .rb.B of ..G
&d dEob, .eeFnj.d b, .r!.diutcd (Dd
Elti6 rdiur.{l tor E 16) Elttiv. .irtt, Ed
r6t B of .isi6ora rBB io ELtioo ro
fr.qu6cy of nlbin e tlom io !bt. Il. ln
brl6, prditporil8 .tr6rt 96 obrd.d of
Do-tot @ cLdiDs, Udi 6.tio!, &i!ti!s
rlolbl, .sd urils suf. For f6d6, .
pt.di.rGila dd of Fr{ob.@ .tr*i,rs 6

Tl'. @GD6din8 rBulB for dunri63 of
b.b,r c .l'lM i, l:blc IIL Snuff dc Dor
fdtu. in .h. abl. $ tLc sDI !Mb.r wit!
.rctuiEt l. deriot r6dd funn.r dail.d
dlFi. ildvilbL. R6ulR y.r. vdy 3i6it r ro
ih@ tor Mbn &cqu@cB. 3ho*ios 3ianifi@t
D6iriv. sGir.ihr yirb rist ot pa{obr@
cboin8, bidi ootira, &d .l6hol Mr@pii6.

E,Id3 of @,iDl u!. r. shoh in ubl. IV.
Sirnifiot pr.di,pdiDS .fid! of (xg3i@.j uk
of Fuob.@, biti, ed.l@hol *o. ob@.d in
dl.t rh. .66 of p&nob.6 s<t bi<ti b.i!g
D.nioLdy sr@9. Aldoo!:h u iDdas.d rirt
B. obr.ry.d i. aci.ti@ sirb o@3irn pr-
106.@ .ndi,s ilr f6d6, rhis did ror rad
3Eri,ti6l lislifx,c o.l rh. 6timr. ir bc*d s
ody tn ,ubid rdiriv. for r!. ri3t f!clo..

T.bl. V rhoE Eltdv. rk& ei...d wirh Ltc
,tpho /of rb. h.b (rs. 21 6r o!n), w"i
eilrniBhq.drolh*sih tn. rddhrb,b
Tr. r6ukt r. eucb $ dpd.d,. l.i6 3runins

fan III Ft4e*i\
..!ai* .i,t at e'.ls d
44@ ,4. a:itt
tardl b ,4n a'M

:cldd&rd.t.q6d14&oFlE

Ns

.E.Eb@d&&b!FdEN'..dittb'Fic!dEt

t07( *
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R Sdt@@c@, Sbrh., V DVlr, C PtulNt@ury, Nnh.l4 E l)!r, M kthtun Nut

fobL vrtt- 4. t*aft ldE.&! d@.4 -ilj ir@ 4 F t&u cta;<d .lar,.l thit* 4, d.r Btid6 bd. tu8g6r lhrr &ily i.q!6cy sd
dry.8. otsdi!3 Fn-rob..@ chcwils ... rh.
dio( pr.dicroE of n . D6c-r6poos.
r.l,tioostuF b.ied r.l1iy. risk ud fr.qu.ncy/
d@rio. of cndins h.v. tror pr.viourtv b.cn
tuin.d ir dcoil in lndi.. TI. workjns grcuF of
rh. IARC*2s.bl. toolol.r. rn. dG-..spons.
r.Lii\rship b.trc .t ily fr.quocy of .hryina
t <l @l 6G nrll in 6ly Bo studiB r.pof,.d
f'@ Indi..'?! Tnii ir t.ob.bly th. 6.si srudy
ft6 lo<tr. ebich dmi.6 rb. do*,.6po.s. i!
..m.ofduatimofch.wina in y€Bed tobl tif.
tim.tpo5u. (ch.uirs y.2rs = rhc produd ot
d.ily tr.q!oc)r md dumi6 ofch.eiDs iD y6B).

Bu@l hu6tr $d ro b. rh. sitc.i ar.ar.r
nrt of rDrisn5cy i, rsrob..o ch.*.rs es
mp!.d ro otn{ i.tual !n6. Thn n
3uaa6i.d by ih. hjd.r prclonioo of blcot
6u@9 6c.F h Bs8.lo.., M.dras. md
Siis"por. Indixs'6 twho u. .tlDiorty $ud
I.diar), *hd. b.rcl quid chcring is mor.
mn tha iD nodh.6 hdi.. Id Bombry,
PoM md Nlgpur, fic r6au. is itE pr.dominet
in. of imnonl mc.!. 16 Th. hidc{ .s. rdiur.d
Btc for bu.El mu@l 6eft i3 r.poncd in
MdEr for @Li Dd in BsB.lor. for f.dl.r.
Th. dmi@t b.bir i! rhe.rat n ch.wins Ddwid bb.m. Th. pr.dmimr eorroc. of
mliaD:Dcy io t!. b!@l Bu<6. .lME .h.y.rr
i3 pob.bly du. 16 rh. oNbr ont.d wirh lh.
qui<l vhik chdio8. Itr dly studtB, ih. hish.n
ELtiv. ri.ti h.v. b.{ r.hr.d ro rroihins th.

lr ir litcty t!.r 6droA6t i. tlc quid .ct .!
@r.d ftiDo8@- lD tpn. oa Euy studi.i
ddu.dDa ilE e.ciN*6i.iry of vdoB b.r.l
qui<t mrntuos, th. 6r.ime.E in ilr quid
h.v. mr h@ E quivElly idoriEcd. How.v.r
th* ,Ndid i.dier. (h.r rll rh. @mrbo..B of
p.Drob..6 rir}, d'. prcb.bk rxc.priod ofb.r.l
lef e ,it Iy ro onbit uic ro or.l
aciroSoiciry.rt Niotin onGitrutcs .o rh.
.eiss6ic por6ti.l of rob.@ by s.Nina 2s

P.oer ro My rob.@ rFcifi. nircmind
tlclr .r NNN (N-.i!:wmmi@rin.) &d
NNK (4{m.rhyl oi@smim)-l {l-pynd}l)
l-bubm.) yhid h.v. plov.d rh.n
orcinoaoiciry in dp.rih.nbl bimls. t4.t
iribiion &d rhc.lldinny induccd by lio. dd
shr of rh. .r.6ur sp..inc njrrGamin.s lLk.
MNPN (llnjto.l&inol prcpioniEil.) *,ln
provm arcinoaai.ity i! uimls22 mzy .lro
shbur. ro oEl 6pl2.ri. prcs.s.

Th. oth.r quid r.Lr.d f.cro6 dur try modfy
!h. orcino8aic D.roa.l hclud. rl'. djff..mc6
i. (h. prcponio. of vriou! quid codp6n.!rs,
duBrion of dcn ch.E, b<l wh.ihc. th. chs.r
m6 dr oml eviry *irn *.rd.Jr.r ach.nd/or
f'.quflt ch.s. lr is alrnosi impossiblc to
.6in. rh. .nd of rh. fir hcmion.d fscror,
bu! tlrc l.tcr uo should b. .ddr.trcd in futurr
iudi6- Evdunon of t!. l.n a.dor lDy hrv.
!e. public hElih 3iBnrna..

Ttl. fr<tEs of e.vrd.nr or.ncrion b.rw..n
duEton of pa{ob:c6 .hrwina sd za., dd th.
.bshc. of s iianifionc. wh6 .diust.d for .s. .r
.doprion of lubn, indior. ti.r rh. .fidr of th.
lencr is oor simply r prory for durrrion 'lh.r.
may b., p.riod ofp.fl,o12rly hish susc.pribihrf
to rh. orcDo8di..fi.d h.ro.c.s.2l.

(,16 s@) a'l (2r6,ar)
( r..6t D2r) 

'24 
( rr, 67Dor'rr,-r'o) ,r, ( rr,, d6)
(,,10,,d.)

ei - Ehdv! ril o -or'de i6.i

fdL lX 4. rC..i/n .d@ l! @id.A 6t* t.awt cna d-o@
,ataoiuo t*ai1 q lazt-

-.,.

@_.r, ttzr ,)

iDt.raih of dufti@ yirh .8. h.r n3
rir!i6@. Ir rbq.foE t.qs lil.ly th.t tbe
ilrffii@ c i. .116 prDdu6 of rh.
3ubn tid ircc& i! rirl d .E.d by rr.,rin3
rh. bbir .t or b.foE.sc m y6 (c bbl. \1.
Thi r'r. .Lo (h. e* fq r!. iniddion of .8.
wiih dm.j<h of .l@hol @or$rtion i, trqr6

Inrd.tioo mors h.bits *.r. .i63.d by
,id .lidotmirinr b.bir, io .dd/.vd ro rvoid
thc di6culri6 of ididpc.rioo sd iosirivity
tnila f'w lp.e .Lu. Thc ooly No f.dor
intffiir obr.rvd E. b.tum De{ob.@
.b*i!8.r!d bidj sDrio! {p<005) As@b.
s€ ar@ ubl. X, (hc .@uLnv. .frs of b6rl!
b,biB i! Eptloi.d by . rLdv. n* of 21.46
G.lrtiE ro. b!*lin. of irtr.r h.bn), od nor
60.12, t[. prcdud oa l4.2a 6d,l.2l vhich s.
would crD.d re rhd. Do ilr.ddio.

No ttnifisr ihre 6dor i,haio6 v.r.
ob.o.d. To iUusbr. th. (uuLriv. .'Id @
dd of 6E p.cdtto6ing frdoB in th. .b@.. of
,Eh u iatd*tioo, Ebl. Xl tho$ ..l.riv. .int
by pr{ob.@ <lldin8, bi<l' lmorj.3, ud
.,16l,0l D*. Tb. Ur.lin. sroup ir rud. up of
tb* Ddd ildulAiq h uy of O. rbJe h.bns.

,a @n.idqi.s rist intfi.d by *v.dl radoB,
.or. rhrt with sunicio! dan ro q@rify rh.
htbn!. t!. r.Lnvc rLl 3ndi6B pould .lrB.

TIn .tudy r.,qlt Derob..@ drybs ro b. rh.
diornrt f.dor for oc.r otrh. bucolrdLbi.l
dil.a. Pr.ei@ erodrml nud6 n various
prnr of lndj. on tuccr of th. bucelrd l2biel
Eu(s hrv. rBuhd in r.htrv. nsk nrimt.s
maina frcm 3 9 ro lg.r!'o'zo R.l2riv. rirk

to4) &
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Tobacco consumption practices and I
central lndia -_ - - risk ofob-pharyngeal cancer: a caserontrot study in

Wasnik.K.S., Ughade,S.N ; Zodpey,S.p ; hgote.D L.

Southeasl Asian J.Trop. Med.pub,ic Heattn 1998 :29 (4). 827-B]g

A hospitalbased, group matched case cor
associauon beueJn rob;";;;;l;lt::]:i:dv was co-nc'ucled wlh lhe obrectve ro assess rhe
cenrrar Indra rh..rrdy,;;;';;;'"llll1"]*'.'"0 "'*.r developmenr o, orGph
nrsropathotogy at three t"n,",., ..r" 

".^,., 
j.l'.ljo-rn"'yng"", ."n..,, 'oninol;';fl;?;t"r:r"*t '

two hospitat conkors. on; ";A;. ,;=,I:"-'ll:spur 
crlv' Each case was matched ro,

l*T*l_,"":ffi fl :triffj"t;,.*:r:,,i::.,x,,;l:xlHffi ",H":"#+#
Iogisticregressionanarr.";r;;;#,1',=aled-u/thoro-pharyngeatcrn.eroirn.
rrequency, duration and ,erenr,on r,re oirnlllll"leo 

a oos"-I"spon-t" ,"iat,i,,siiri"fno"'on"' 
t'n'''"

radors which were arso rouno ro -nt.r,,"l"3l;n 
mouu a'o nsr or orJlili"ni"","j*"* "".""tnn

:rur*:lH*"r#ff :t#i*:fl lxt;.i*lii#B,iiT,t#rTil::'
:#,','J',r;rg,"J',?",,lx1,"**if=,,;:xii,fi!!i'','J:'"?'#Hill',i:l jg;l***.,
consumption pracri(Es o; ;;; #;;:."-T$trve 

impact ol reducton or elhinatron of rhe toba@o)r orcpharyngeat cancer In the population ot cenkal lndra
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Review Article

ead ud necl canccr (HNC) r onc of the lO mosl frcqucnt
cancers woddvide.ir' with an esxmared over 5m 000 nc*

cases bei.B diagnGed annuallyrrr Squamous cell carcinoma
rcpreseors morc rhan 95% of all hcad and neck canccrs.
Therelorc the IINC problcm prjmrily concems thc dia8nosis.
biology lnd mana8cnrcnl of squmols {cll cucinoma.iL)

Accsding ro th.9\h rcvision of 0E lrrcmarional Classificarion
of Disdses (ICD-9). lhe lenD HNC r.larcs Io mliSnanr ncc
pla\m o, rhc hI tlCDl.Or. roneD( (lCDI4l,. gum (lCDl4l,,
nmr ol rhe moulh (lCD I44). bD(ca md orhcr unspc.ificd pans
ot mouth (lCDIa5), oropharyDx (lCDl46), hypophrynx
(lCDl48) ard orhcr head.nd ncct sircs (ICDI49)- The World
Hcahh Organizatio, (wHo) esrimarcd thal thc Slobal ircid.ncc
rare for canccr of thc hcad and neck in 2m0 eas 14.27 per
I0O 000. Howcv.r. lhe prelalence of llNC ditrers greally in
difl€rc pans of lh. world F-pidemiolotic studics hav. shown
a wide vanarion o, rncidcncc betwen worldwide ed. IINC is
highly pEv.lent h Soulh ean Asia, compnsing 35-40% of all
mahgnancrer in India. compa.ed *,rh approrrmarcly 9% in
ta'*m and 2 4q ,n wc\rc AI\u. rhc rumor sle!
ol HNC arc di(crcrc trom \anous rcgions. C.n.e6 of tonguc
and bu.cal mucosa consr,lute L\e 

'raj(truy 
oI HNC iD Irdia and

T.'em.')' In contrasr. Ihc \\tsrcm r.8sth.r show cancea ol
rhe m@$ fl6r arc lhc mosr freqlenr, wirh .ancer of gum or

.. 
'o 

iii rl 
'r4e 

1006 70re co36r.

troxis.r,.&dd.(.'h@ld
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Head and neck cancer in the betel quid chewing area:
recent advances in molecular carcinogenesis
Yin-Ju Chen,r Joseph Tung-Chieh Chang,a, Chun-Ta [iao,1, Hung-Ming Wan9,.-, Tzu-Chen Yen,5, Ching-chi Chiu.,
Ya-Ching Lu,' Htiao-ran9 Lir and Ann-roy Cheng.,l

'craduare,nntrlr. or 8,omed(.r k'r.r., Chang cunq U.v.6ity.299 w.n Hw, r Ro.d, r.oyu.n t3l,,D.panhe6r ot R.d'.non on(oroqy. cbanq cunq
ot6rhinor..y.9olo9y, Head !e(r

raoyua^ llrj 'oepdmenr or M.dr, oRorogy Ch.ng6un9 Me ,oru.n lrl, 'Mor(utlr rfl.g,hg
t:or!.n ]]r, ioep.nm.nr or M. un,vesiw 2t9w...sw.

f Ro.d. r.oyu.n 3!r. 'r. p?, .h,.q c!^g oeorogy Gr@r ch.ng 6!ng M.mor arHdpit.rand (h.nq 6u.q un'v.rrv. r.oyurn rrr. r.rwan

(R(€iv.df.b,ua.y,e.,oo&Ieead/ap ir- 20o3/ar(.rred 
^pi 

rt 2ooa/o.rine pubri..nd ruty 2e.2oo3)

Headand n*t (an(.r (HNC) B o.€ olrhe l0 most trequenr can(e6
worldwidq with an e5limated ove. 5OO 0OO new caree b.ing
diaqn@d a..ua lly. IhE overalr 5-yea r turyaval rate i. patients with
HNC ir one ol rhe low6r.honq (omm. rulig.am^eoplahr and
hae .ol ri9nili...rly (hans€d during rne lan iwo d@det. or.l
.avity tqu.moor (elr.a(inoru (Ot(O.h.r6 part o, HrtCa.d hat
ben eported to b€ in(e.ting in the b.r.l quid <hewing ar.a in
rc.e.tyea6. Ouring 2005, OsCC hat b<otu rh€rirth mrt (ommo.
type otG.(er in Taiwan, and ii itals the lou.th mon <ohmo. typ.
of Gn<er.mong me. lt tollos thar thit tyrE of.ancer wEakt.
high qial and pe6on.l (ort. C.vnonmnlal <ar.anoge.i ru.h at
ber€l quid chewing, lob...o t@ki^g a.d .l<ohol drinting have
ben identiiied ar majo. risk ta.roE lor head and .{k .a&er Ihere
it 9rowi69 inter.rr in und€6landins rhe r€lalio.thip between
genetic euaeptibality and rhe prev.lent .nvnonmntal .arinog.n5
lor H C prevenrion. Wnhin lhi3 r€viH, e di3(Gs the mol.@l.r
and .ellol.r arpeds ol HNC.ar.inogeesir i.Liwan.an endMi< betel
quid chewing area, Knowledgeol mole(ula. .arcino9e.6ir ot HNC
hay prdide (riti.al duet lo. di.gnotit, p,ognoris, individualiz.tion
of tierapy and ml<ul.r ther.rErnic (CdB 50 20(ts; 99: 1507-1 t ia)

tongu. b€ing rare.(lriThe difterenccs may be arlriburcd ro
cenain environmcnhl exposures prcvalcnt in this population. as
w€ll as to gcneric faclo6.

Within this papcr, we review thc Taiwancse srudics on rhc
cprd.DoloSy of HNC. tedurcs ofprcmaliAmnr l6ion\, por.ntiat
carcinogens assciated wnh sus.epribility a.d proA.osis and
molecular mechanisms of tumorigcncsis.

Descriptive €pidemiology ol head and ne.k Gncer

The i.cidenc. of HNC is one of rhc highcsr in the world. and
this maliSnancy has bccn o!. of $. I 0 teadinS cars.s ot canccr
dcaDs in Taiwan (Tablc l). All rhe .pid.m,ology dara are |rom
the Canc.r R.gisrry Amual Rcfnn of Taiwan, Hcalrh and
Natioral Hcallh Insunnc. Amual Sra slics lnformarron Scrvice.
Depanmenr of H.alrh, Execurive YuaD, ROC Taiwan {h[p://
wwudoh.gov.tw^rarisric/index.htm). In t9E2, rhc incidencc ru(c

9l }ryg ** 5.12 pr. l0oom people in mates and I s4 pcr
I0O 000 peoplc in fcmal€s (FiB.l). In 1991. rhe i'cidcncc rarc
of HNC had nor much choaed, wirh 6.02 and I 5 I pcr t 00 000
pcople in mal€s and females, rcsPtcl'vcly However. in 2u)]. rhc
incidencc mt€ ol HNC significanrly rncrcascd lo l5 O{t nnd t.56
p€r l0O0m p.oplc in malcs ard femalcs. an alamina 5.82.fold
increase in m.n ard 235 fold incrcay: in woman rn a dccadc
(Fi8. I). In 2006. oral caviry squarnous cell carci.oma (OSCC)
had becomc thc 6rh mosr common canccr in Taiwan ard lllc 4(h
most common c.nccr in Tajwanc{ mcn (Tabte l). Srmi)arty,
monaliry rare also rncrcased siSnificaDrly. from 4 25 per tm 000
in 1995 to 9.6 tEr I00 000 in 2m6, a 2.26-fold ,ncrcasc rn rhc
pasr dec.d. (l_i8.2). This unfavo..ble rrcnd reneer\ rhr
increascd mon.lily rare from HNC mosrty in mcn. Overal
monality rares ftr HNC in malcs,ncrcascd 2l3-fold. froh 7.6
pe. l0Om0 in lt)95 ro 17.7 in 2006 (Fis.2). Givcn rhc
ma8nnudc ot fic llNC problem in Taiwan and its pnrtound
adverse impact oD public healrh, thcrc is a need for inra^.cDrion
and rhe initiatn n or prevenlive acrions

Thcrc h$ bccn a trcnd rowdd lower a8e.t draSnosir of ttN(l
olcr rimc. F.om 1989 ro 1991. rhe p.al of incidcor ar. *a\ to,
pcoplc a8cd 50 59 ycars, bur rhis \hiflcd ro a8cs 40r9 ,-crF
between l99l and 2mO (Fig 3). A similu trcrd was ,lso found
in the monalny ralc. DurinB rhc penod berween l99l .nd 1994,
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Tabl. 2 Criniol staging o, or.l (avity (,.ce. b3red on Am€ridn ioi.t Committ.. on c.n@r (AJac) lvftm. (Grcene FL el a/. ed. AICC Can.er

Sbqing Manual,6rh edn,2oo2, springer. The ass6tnenl ol $e prinary tumor it bar€d on inspe.tion and p.lpation ofrhe or.l cvity and ne(k.

addnionat 5rudie, nay in.lude .omputed ar;l romography (cD o.6a9.eli. r.ron..@ im.qinq (MRl). oini.d n:ge i! 9r6uped based on the

sialus or prim.ry rumor lr), pgio^al lymph nodes (N) Jnd disb.r 6e1albsis (M)

oen.non oi prim.rytumor O)

11

P,imary tumor.annot be asesed
o evideMe ol prim.ry tumor

Tumor 2.m or 16! in gr.atd dime.lio.
Tuho. horeihan 2.m bul not more than 4@ in gr.ard dimention
Tumor nore ihan 4(m in qrearen din.nlio^
Tomor inv.der throuqh.o.tiGl bon€. inrerior alvelar n€rue. floorof mouth or tkin or la(e
rumor invadB adjaient n.ictures
Iumor invad6 m.nnaror rp..e. pteryqoid plater or rkull baee

Defi.nio^ of 
'e9 

ional lymph .od6 (N)

N2

Reqion.llymph node4 .anndt b€ a$€tpd
No regional lymph node m.ra(arir
Meiasbrir in a singl€ iprilai.r.llymph nod€,l(m or Le$ in gr.at.n dimension
Metaiarir in a 5in9l€ ipliarerallymph node, mo.e rhan 3(m blt nol more than 6.m in q.esren dlmen5io., or in muliple
ipsilaier.lor in bilar..al or .o.talrteral lymph nodet none mor€ than 6.m in g.eatett dimension

Met.rtasir in a lymph.ode more rha.6.m i.great.n dime.rion

D.Iinni.. ot dirtanr met.tl.rn {M)

Dinant melaiarie G^noi be asesed

Clin i..l naqe grou pinq

T1

12

Tf

Tr-3

NI
N02
N2

N]

MO

MO

D,lrenr\ shn w<rc kl(l qu'd chcuc^ dc dl\o Jlcuhol JrinleG
ina rotarro smolcn r'5N'

WlI.err.l ro the darum(!l l*Jl/duon oioalL at iry cMcerr.
appro)('marely 30-10% ofall cass ccur in the rongue or in thc

riical mrcov. Altoscrher, lesions ar rhe* snes accounr for
approximatel) 70% ot al1 oral cality mal,Snmcics.rtrrl

Premalignant lesions carry a high risk to p.ogress loward5
malignant tran(ormation

Premahananr leeon( ol rhe heal rd necl In,luding oral
lcuruplJlrJ. (O rhroplJtid. \qurmou\ PJP,lloma c1d Vhr u. nu.
I'bron\ ( rrry . hrBh n.l' to pro8t!\ rowud\ m.liSnJnr

ransfom.tion Oral l.ukoplakia is a shnish Pllch or pllque
rhat c nor be chdlctenzrd cli.jcally or palholosicaUy as any

olh.r dis.asc. Ir oriSinates lrom non specific rcacaons of thc

eDirlcljun s a conkque*e of vtrious exoS.nous d cndogcnous

siim"li. Sub,nucous fibrosis is a dNas€ thar Produces chanBcs

sin,lar lo rhose ol lclero.le n! hur i( l,nri(.d to oral osd'.
l r c.(,ir. J. .' u1,rr\h !(llus di.. o1o,.,r:._ u'r\ . cht.'ni
rn,r,j..,, r '"1-!'.,1 '.ru.".n '' P,p,ll.n-
charactcri/ed by a *any appcarancc, is conpos.d of pipillary

and vemcous growlhs ofbeniSn epitheliu'n and minor a,nounrs
ot supporung conrenve rssuc.

Srudies have shown l}lat beNe.n I and 18% ol oml prcmalign r
lcsions will devclop imo oral cocer.(ro')As rc8ards the a8e dis
tribution of palicnls wilh premaliSnanl Iesions. oel submucous
fib.osis is predominanr in young parienrs whercas leukoplak!a (
,norc commonly foDnd in older individuals l'aocnrs wirh prc
malignanl lesions have a hi8h nsk oi IINC development. ln a
study of 1458 patien$ widr prenalignant lesions,3.02% developerl
clinical evidence ofcarc'noma over a mean iollow up pcriod of
42.6 months.(L'r Spccifically, l.tl7% of patients wtrh dysplasnc
lesion and 3.55% of fiose wilh hyperleratosis/epi$elial hyper
pl.sia progressed lo malignanl trlnsfomario. " 

r ) ln ano(her
rudy ol I0ul6 pd,ienl\ *rrl. oral l-ulopl r]. rl.c pr(!r'.n.r rdr.
.t,Jrcrnomd sa. I'q''i')'The rclalrrr rr'^. rnr rt'e prc.en.e
of mali8nancy in leukoplakias on $c tongDc and floor ol mouth
with non'homogeneous appenrance wcrc 2 72 an.l 28 13 ftnd
hLjSher respectivcly, compucd wnh those on boccal mucosa
wirh homoSeneous s!rlace.irrrThc av.rag. rs. ol parien6 wirh
leulopl.kia sxs lo*er in p.nent\ cnergcd i rhe oral habib oi
rl.ohol dnnking, b.rcl guid cl.*ing md .iglrcfi. snrolrn8
comparcd wnh lhosc wirhour anr oral hrbirirr) Thcsc .cnn6

alq
?



(a) (b)
(d)

n*N,*+*ltsr+rru*m*,;*,l;+f*t,*r*s*:*,*:lr+r

Hff6ffi#;*#; ##r#j,f'rtiffin:'*fr #rffi
*ft,[mtffi*;um*urur,#,efff #*1*d#H'--d+;***=l**u

f-fiqlixi,flffitil,iirffi fl*r,i **; **,r,m**,l1.ltmffim 
-

#.#:;*"fl',#',*rpl#*ffi -#i#t*'ruil'*t*rul",*xil*-

r*rft5i1;$s+*.1t"E$,qr effirrnqt*imut*tr,:,;ffilffi *r.:a*jfl ,*tlu'q,ti,,5pag;5,A;fi r-[it*f-[f ,r"#11$i."",i,riffi

n+:r*r,*+if ***,r"1*Tffi fi ltitti,:i**.;*,:*{{.","t*ir+,,ffic
#.:#ili'.:;jTt',r,tr*X+*q:'**n"uiri',,,u;kffi
ru*,*,:f ,r, **fi,**,,.*.'iq{* {t,H: f#i,,1[[*,i*,.i;l;"* ]#il*L'':Iffi -
ij:tH##ftli#.$,jiffd,*.r*SJf:T ffi St urr"Tffitr#u**ffifi*ffi

ftir4J*iri"+hI[ff]s,ffi#

rq 8a
*

"i J.:,;Ht: :s:.:xTg:::;



is hi8hly cyrotoxic and gcnoroxic ro cullured human onl
mucoial ep'rh.lia) .elh .nd llbrcbla{r Erposurr ut t"uman
leraoDocyt.s ro ANE resulr\ h apopros\ Scncralton ot rrctEe
oxygen sp€cies, Senetic damag. and mic.onuclci fomarron_rD)
The samc study has fouDd rhd 24,h t e.rm.nr wilh ANE
ioduccd muratjon\ dr rh. hyporanuinc pho\phorib,\yt.
tEn\feEy (HPRI) lcu\ in huDa henuoayrcs .'tnceea
intracellulrr lcvels of...ctiv. oryg.n sp.cics and E,
hld.oxySuaoosinc in elh cxposcd to ANE hav. be.n aho

Sa,jvary concenlratio. of ar@olinc dunnS belcl quid cheeing
has b.en dete.lcd to bc in fic millinolar conccnrrarion ran8e.,ri)
Arc.olin. has b€en shown ro induc. srructurat chromosomal
abemrion,siircrchrcmatrd.rchangeand m(njnuil.r,om.rio.
in ditt(rcnr ccll lypes.''"'Sru,lc. 

'n human orat cancer etls
havc shown thar cxposurc ro arccolirc or ANE resutrs in growt
arest in the latc S and G2lM phases.'r) Morcover. rl has beln
shown rhar arqolinc induced . s,Anificanr elev4,o! of 02lwdtt
and a decline or cdc2 and rlclin BI rngrngivaticriuncyes,",

Piper b.rel inftorc$encc, which conrains sakolc. is a unique
ingredicnr of tcr.l quid in Taiean. S.frole DNA adducrs have
b€.n sut8csrcd ro play an rmFrnant olc 

'n 
06lcarcrnoSems,r.

Aeordingly. a high frEqucrcy of safrole lak. DNA adducls has
been reporr.d io betel.quid-.ssciared oral squamous cetl
.dc'nomas and marched tr\suc, rn conuasr lo
rhe abscncc of such addlcts in all of non.bcrcl,associared

Hyd.oxychavicol, a phenolic compomDt of trlcl leaf, has
bcen foud in human salila !r n 4.6tr \,1 conccnrralion afrer
bcrel quid chceing.'n' Hydroxychavicol ruy rrduce rhc fomarion
of $n8le.\rrand DNA bpal\ and 8 hydrorydeorySunovn. d
n{ker of o,(idanve DNA daDagc - in cuhurcd cclls.drJ'r Morc
ov€( COX-z expr.ssion and PGq p'oducrioi havc becn show.
io bc significanily eahMced by hyd.oxychavicol in human nom.l
oral keratinocylcs.',)Anothcr study has shown rhar hy.lrc
rychaviol h.s fie Lapa.'ry lo mululaa cr8lcr. cdc,nogen
benzol.lpyrcm-m€diared roxic cffccts by irdncrion of dihydrodjol
.tebydm8enase (DDll) and IIPRT teN mur.rion ''' A funhc.
rcpon has providcd cvidence lh llkatine saliva Scncrared by
chewint b.tcl {tuid may play a rolc in ci8eerlc'rclared nicorine,
jnduced DNA damage and redctilc oxySen specics may be
intolved in SeneratinS this DNA domage "r,Th* flndinSs frovidc
a moldular erplanadon for thc syDc.sistic effccr of bctel quid
.hewjn8 and tobacco smokint in lhe developmenr of HNC in

Mole(uler changes doring the pro.e.s of head and ne(k

Unde, nomal ph)'iolo8LJl (ondrrion\. gcnc e\prclsion A
hiahly egular.d lo maintain ccll homeoslAis Th. prccss of
cdci.oSenesis involles g.in ol oocoacne acoviry and loss of
lumor suppressor Scnc funcnon Drflcrcnrial eiprcssion o! dEs
cnrical genes and olher Senes (onrolled by $em conributes to
maliBnanr transformalion. The ,dcnlificalon of thcsc genes is
e\\cnral ror undc^randrnS HNC Dolccula, (ucrno!cnc\\

The enry and progression of a ccll through rhc ccll cycle is
conrrolled by chanSes in lhc lcvrls and a.tivilics ol scveral
cyclins, .fcli. dep€ndenr kinascs (CDK) and lhc'r 

'nhibnors.Disdprion of rhe Gl-S chcckrnm! lcads lo uncontlollcd cell

Arcwlh. rcsulting a, rhc d.vebpnrent of c ccr Immunohisro
chemic.l studics hlve shown thal overcxprcssion ot cyclin A
prorern h asciared *nn lumor Prc8res,on.nrl pJucnr prcgn6i\
rn oml squamou\ cell (dr(rnotn!.'r' \oLbly. ovcrc\prc\$on o,
clclin A is sitnificantly arscra(cd snh '..r.!\c(l rumor sizc,
.dvanced rumor and lymph i(xl. ii\olrcmcnr S, ,larl\'.lclin
Dl, r,hrh 6 rcqured for trrnstrNn rrom (ll k, S tha*. *as
tound lo be hyp.rexprcssed in orrl squamour ..ll crcilomas

Specificatly. tumo6 conr.ainin8 mor. crctin Dl-pos,lrre reI(
had $gnrfrcanrly \hon.r survrvat rares rhan rho,c oi rumor,,on.
rainrng a lowcr number otcychn Dl-postrve ce ,,r,' AD atr.rcJqprcsion ot rhc cdk 

'nh,b 
or p27Krpt. wh,ch ir capabte ot

blo.kin8 cell ryclc proSrcssion from rhc Gl ro rhe S ptias.. has
b..n rcponed 'i HNC sp.c,ncns A prcvrous immunohrsro.
ch.mical srudy hat sh@n Oar rhc tcs ot p2Txrpt prorern
.rpr.srDn 

's 
a common cv.nr and ma) ptay a crucral rote rn

Ihe pathos.Desis of o.al canc.r in Taiwan.(r, Ir has bc.n at\o
obEtu.d rhal_ paricnts wirh tow o, abs.nr p2TKrpt prorcrn
ciprersron had poor prognosis.'41

Bcsides cyctins and rhcir inhibiroA, rcc.m srudies hav.
focus.d on rhe por.ndal rol. ptaycd by rctom.ras in HNC. Tct
ontcle .xprcssion ha5 bcen shNn ro bc ctos.ly ass(rrarcd
wrth ccllulr rmmonahry and camcr, p.obabty bc.aur. ,r ma,n.
rains lctomcG lengrh and chomosomc slabt y Sludrc! halc
shown rh.r cancer sclcriry and Fognosis corctarc s,rh rh!
.xpression ofrelom.msc.(!) MDM2 (murinc doubte minDre Eenc2r d dpes(on has bc.n also suss.srcd ro play a ,o[ rn
human tumonEenesis via inhibrl,on or rh. p5l rumor supp,cs$r
prcrcin. A hish dcBrcc of MDM2 ovcr.rprcslon h;\ bccn
rcponcd in oml squamous c.tt Taiwe. bur no
significanr associadotr was fourd berween $c MDM2 imhun,r\-
l,rrn'ng and cltn'cal shgnS or pnmary rumor sralus r.n

All.hr'ons oI apopior'c $Bn.t tEnlducllon prote,n\, su(h a.
cJun. have bcen reponcd in HNc . jun 

's 
uniquc in il\ ahttrt\

lo pornively Fgulat€ c.llprohfeBllon rh.ou8h rhe repre\lon oi
lumor ruppres\or acne crpressrcn and tunclon.(5' A l.iotd
increaE in cJun exprcssiotr has ben dercntrd rn oGl mucdsat
nbroblasrs after ciposurc to ANE or @cotine.r.,) Il has b..o
als repoded rhat 60% of oEt ovrry cancer patFnts ,n Ta,wan
har a poririve c.Jun imnunosrarnrnS rhar corelales wirh shofl.,
ovcmllsurvival ra.cs.({} Ract, a membe.ot rhc Ras supe.family
ot smal) Sudosine Eipholphalases (cTPases) rhat acr as molecut;
swrrchcs ro-conlrol cyroskclcral reamrs.mcnls and cell arowrh.
lps._fji rou!'4 ro b. hyFrlrprcssed m a h,sh rnc,ron oi
HNC.i*'The inhibrtor of apoplosrs (IAp) proreins. a fam,tv ot
arriapoprouc e8ulalor! lhal btck cett dearh ,n rc\pon{ ru
d'veB sdmuli lkough intencrions wilh induc.rs and crccror\
of apopro$\, have be.n found ro be cipr.s$d ,n porrnlrilt)
maliBnan' and mali8nanr olal lcs,ons. bur nd in n6rmcr ora-toucov'!'. Mo.ovcr, hrgh lcvets o, 5ur!rvin . rcrenrl)
d.ntfied pmlern rhal suppr.sses programm.d (elt deJrh uni
,cgul.rc\ cell Jrvrron - hav. emer8ed as an impoflanr rndr.rr,,
o, FDr prognosis in IlNC.r,l

Ccll adhe$on mol.culcs atrd ceu lurfacc rcc.proB have bccn
rmph(aEd in rhc pJhosenesrs ot HNC rn Ta,wan. Ir *as
r4rny \ho*n rha cxfrlss,on otepdcmat Browrh tacror rcLepn{
rEGl'R: c erb8.l) dd irs fmrty prorcrn itcr.Z {c-crbB.tr'drc
hcrcised rn onl cancer by 1.5-fold and I s.fold. rcspec[lety . ,

EG}-R hyp€rerpression has been found ro bc ass@iarcd wnh
clitrral \88e. e ncaptula, spread and ptur Plognos\,\ , ctr
roclk SrMrh l&lq (HGF) ($arler factor, and rrs rcccpro,. itrc
c,mrr proto{mogcne p.oduct (c meo, have atso been implicrred

'n HNC propression,rt, Specifrcall). c-ncr erpre\\ron $a\
\,BnrficrDlly ascraled *rrh T \hru\, N narus and ctrn,cal srJ8,nB
of oral crnrer. *herear rhe heparocyre 8rcwrh tador (HGt-, rn
lhc rumor ,nla\ion limr wai $Enific.nrly corretared w,rh N \lJru,
and clinilal sla8rng 6r

CD4.4 n a rransmembranc adhes,on hote(ule posrutarcd ro
pla) a role rD rumor a88rc\\ion. The ov.rcxprc\ron ot (.1)4.1
hds bcen shown to be asociaGd w'rh mcksrasr! and p@r prug.
nosi\ in sereral human matignancre\. hur lhc Cdaa ,ptr:.(
Aofom CD,l4v? E ha. b..n (hown r^ .lrr is a lu,nor \uppr(\\rr
ia(r,r Acrord,ngl). a higher dcp,ee of CDa,tv?-S srJ,;;nr hr\
t\"(n i.n\r"lcd s.'lh J h. cr proynor\ rn N(..... Dc,,r,Jrl!,r,1 ,DSGJ,. d.Lal\iLm b,nd,nd uanlmcmbrane gtycopri,rrrn
.onrpncnr of desmosomcs in cp(hehat cclt\. has been found k)
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hcv. been l,rled to HNC among indrrrduats sho drd ror Lhew
Derer qdrJ.,-, rn trShr ot rhe po\$bte cootflburron ot f,.ro,,
dsoiraeJ uilh thrornbo.i\ and rnnimmduon ro.u..no6cDc!,.
rhf anS,oleD\rn conkning cD/)me (/aE) Spne infflronfielcrron
ruDl poty,norphiw ha\ becn ,.ccnrty rrv;sugared ,n retarion ln
the p,e\cn.e oIoEIp,ecan,eroL\ lc\ionr in i","mc..e uqeo,
who chN berel quid ,s) Resulrs showed rhar thc DD genoiyp;
,ndependenrly pred,.red rhc prc\encc of orar Dremrtihsdrenon\'e, Fin,Iy murarion\ rn rirG hondridr oN,,r t_r6r.reih e bcen^\ua8$ted ro ptay an ;mponanl rote in rhc dcvetop
mcnr ot [I\IC-Speofitulty. a rud) ha\ tound rhrr belet q;;d
LncurnS rgnrrr.rnrr) enhdn.ed rh. accumutarron oI mt])ita
deletions in human oral rissues ir)

virus a5sodared wirh head and ne(k can@r in Taiwan

tluman papillom.virus ( pV), rhe causat a8e,r of ceryical
cancc( has ben slggesred to llay a rcle m'ore aiotogy oican((r ol. rh( o,at ca! y and o.ophdqn\ VoF rh"ri lt0
d,tle,enr type\ ot HPV e^Nt. Brth approrrmarct\ 40 t!m.
a\\oc,ared *irh h'ion\ of rhe g"",r,i r,".,,, :t".n"
rmpon-rnl oft o8enr. rype\.rr I tPV t)pe l6 lHpv I6l and ll])v.
18.' ',In many ddvanced preneopla\r( cenr.at te{oos Jnd moddflNed cdcrmma'. HPv senode, a,e,ound ro bc ,nrc8.arcJ
itrlo lhe ho,r cell !hr^mo".me\,'' ., t.tto*,rg ,""g,;,.,i
the early HPV oncopmrcins E6 and E7 ec r.sp;sible-for lh;
maljSnant phenotypc. mai.ty rh,ough inacliv;lion ot runor
supprc\\or prorcins \u.h as D5J .nd DRB ,'',,

Be\idc\ ceru'.at canL.r lipV rnteirron, have ben hntcJ rosleral orher malianmci€s, inctuding HNC.',1D An cptdemotogic

I Chymn CL, Lipl"nu SM, rjird. cL Hons wK fiad d,{rctucd Inr ,orr d ,E Fr.' E Ad RC. Kufe Dw' Mono. OL.w.rhsdbaon RR .nt. cukt M.dtdk. 46 cnn, cbaF.r tO5.
Phitad.tphia. USA: witliams & wittirs t997. t64j 7ro

2 ConEot or oral czift, r deflopjns lountris A wHo nect.s s!/ w,rd
u@hh Oryah tqa4t A: al1 to

I Danry DX. M utu pR. Bhortc RR, Guph pt 
_ M.hc FS, Andbns lJ &skfab^ d ht rorr^ ro n'rl. A..\,n riE".\r rB u, d. std tnIohns Nw ed O,at au,r, thnrF d portn

ClrbndSe canbrjdSc unive,yry pr.$. t99r:29 61
a Liao CT. Chrs Jr. wm8 liM a,/ Telomr& ar a ,ndcp.nd.nr

ptugnUr. facror '. h.ad ud i&
1!lY:26: 5M 12
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\u^ey in ]aiwdn ha\ rhown rhar HpV16. IpVt8 heht n,,,/
.nrwm8 ,nd rob{.o \mokine *erc ,lai,rj, al\ ,,r".,,, "r,l;irdctoB tor ordt squamo,ji Le crcrnoma. *trirca. HpVO 

"naHPvl I u,ere nor. \ I\4JtrNanare andtvn\ idenrtr.d Hpv lb andberel.qurd LheqrnS d rndeFndenr predicro^ cr orat (an.e!.,",
Anorhcr ru'j) ha, .noyn rhal rhe portr!e ,are\ ol ait Hpv ,..--
aDo or hrshri,t HpV rypes ke,c signir*or.y hrgncr rn,;-diarer sample( compaed qD *-"t .,."1.,.: u"i"","i
l"_':i-1]lpv rnrecrrmr were sgnificanrry hrgher rn non orain.D,ts 6\ocrared oral.ocfl qhptes.'&'ln lrrhr;r rhe* fi.,1,"".
De aurho^.onctudcd rhal HpV ,ntecnon, mjr pta, un, o;;;;

pdtrenr\ w,rhour .an,ti .,.o,,ar.o orat

Concluding .emarks

In-Iarq.n.,HNc fldeme and monat,,v hd. rnncd.cU o\c, re
l"^:, 

,:^"_",.1 
"d-: 

. Du ns 20tu. oscc hd, be(ome ,he ,irrhmo!,.ommon tlpf ot c,me, r, thr..ou,.y.,nd ,r ,r "t; i;;Iran.e, dm.ng nen Ir r.,1otr . rhairnrs rypc ., camcr nrcal\ a hiSh \oc,at and ppr\ondt (^\r. Theh,8h rncidcn... or HNC rn rhe tarwane,c oonrtarron har beenarrrbured ro c.nain o,at hdb,r( Drevaleni ,; rr
,b",.r q,id .h"*,,;. ';."- ;;-'i';l: :,:.l,rll': , ifflfil:lwe a\ to,Sens'c tacro., The nudy o, mote.ulucdrc,no8;ne!.
::"i.l "j:"T,:-!:5r quid chew,ns *"",", 

""r" p,.:;;.;
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ruCn.n\r genorypc 
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a hish risk envnonmen,!
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Betel quid not conlaining tobacco altd oral cancer:
study iB Papua New Guinea and a meh-analvsis of

A report on a case-{ontrol
current evidence

Sleve4 J. Ttom.sr., Ch.inopher J. Aair:. Di,r2 n.ninur.r, ,,ndr.s R. Ns., Darius paist, and Rob.rr M,ctennan.t:?:t{?n 
?t^Ma.tlold nt sutB.a uit,.^I, et Bt^tot. u^

,:::11'. ?l ":l .*.:": I!,t!h. u,No yN .,t ?u..Btard. sn,ba4.. Au nrat,o
ly4od d ftbt( H.ohh. eur.n<lann Uat\.,,iN otT..h,otasr A,t\bazc, Auntaho- D?p tn.a ot SNbt M.d\,.,. u.,,,"a 

"1i,,,,or. ux
^D.pa 

h.,t ot H.ohh, Kav.ns, pdryo N.tu cuiaea
ropulahoa o.d C hnral S.t.nt 

^. eu..Btaid tahtuk oJ Mdr rt R.t.otth. A,t,ba,.. A^haho

amohmg and bekt quid.h.eing 2,. as\o(iar.d rirh rn.,.a*drra I or-ar em?, btr, Ies \tudi.\ h,!e ,.ro rd on N.,a!,on\,n po-p!br,on\ eh ebrkt quid dtr\ nor ro;k,n,obac.n sr co.oloro , m*.!unot jud) in papuJ \.s Cuinc, .nd, \'j.m.
:lj-,-:'11"_. ll'l *:*9''r9r iud, re.,u fd r,rr.,sqrihu,irHnmr.rnd .//.mnlrot( w. ro n,cd inrorm,tion on smotrn!

l1"j:,*.."i!j{i.It:4.drTxt :T"}J;A;i."t1,.1r, ;X i ;alz.6J tesq confidpn.r inr.r!rt\ rsScG Ctr tJj,).4' and,mmg\t nmyi-r \motrr\ oI4 6 r ra5% cl 2.0?, t0lo,.mprr.d ro.m*r 3Dot.N B?r.t ch.e,ne xa asirr.d snh

Iliru'.ei ,{i:.ir, *;,)["'* 1'i,[:,f""!],'trri'ii:;lrn@ $io Do.tn.soAed bba(o ,nd .he*.d bet.t auid e.\ 4 3j
l;il""l ii" ijiill.,:"lll:"f ,Jlf,.: il ;:t,'fi .Ts,t,;:i
iiirilliitidii?rdry1"Hlltff t,t,,...':'":.;f ,.jf ;,i,nor.onbn bM(oJn studi6,hat r.po Fd r6ulls fur non {mor..rr rm nrmDrne ur{ *tu 2.t1 r95.& at t.oo.4Jr, in b.ret quid

fr x"r,'13,',1 {,f i? [:l ;f ilxi3, :[.]T:l'tr. IT.T"T]TjX.t 
'lHosloljd /dtr, 

ou.e. bekr quid ch.s,n8 a\ p. ,\ \nor,rn8

X.J Bords: omtctue4 bcrct quid:ce{oneol stu,tyi,nck tu,rlyss

, o:i, d...'\mr mrorm^, d,idn mp.ndo.,.L\cJJ,.rr.'r'lt d mor"trD qjrh ?b7. 00.J.r, r.ro;eJ Btnbrit, n 2\x,,' { d.h.n rl m Th-r /," mJ.r.d,rrn,r.o;J,d,r,"n.,n
'.toiIeJ 'n,'d re Vctrncn. hc. rh" n,tsh..r rnt,,lrn.. rn rk

,l'. !n wunel/ dJ l jl
,n rJoL, \.y r.L,re.

1r\c' IJ.,.\ r. dr.. h,er In \v (h A. r | | ,4 rv rii in *n ,,,.,. o per Ir, "' somen)
SrolrnA hI h.en run.trk t. d,crar.,l s,rh In, rca..d n$ olNarrmtrr bur\morrn8 p rrn\ do ld J,lequ,tett e\pt n r.e,rph,.dr !r,ar'on or rrrr, raru., One r, or rair m.y erp,,rr ,. rr,..t.*,nr 

"r u.r.t.l,,a. br"t!aJt aro\ rutrurc.. bu, ber.t qu,d fen.rd ,(or_.hr, or 
^rca 

nur_ pd or rhe p,pe, b.r.. pidnr i,n,tu; , pn.e,
fdr or ncm) d \tdled iime k,rher ,. d po*de, o, oane, * h{me poputctDh rncrdding robd..o and orher sn,cei ? Ser.,rlrrre, ol.!'den f \uppod rhe,uss..rj,,1rha.rhe. tes,r8.r b..lquitl in. ce. 

'hc 
n.\ or orrt ca1... Aere, quid hd. been lhor,,

ru !n, rdj 
' 

\ r.or. (dr.rno6cn\ rnd h". been.ho"n ro N. r. rno
8.i,,.in dnimrl model\. xed. *hea (hf* nB.t b..etqu ,t r., om
hon n^e h'gh.r rale\ ot o'n r r. ej aoJ {m. caH;n[ot n.dr. o.dd.d(r hde reFDacd r. Fard n I jr rho,e rhu LJ*h.t.l qnJ Fd rner Ed{$ rtE tnrehloLlAgetu y lor lre\.rh,- ( J'.1dnid..d rhd h<ktr.. ,, - " 

,. , ,^.,nir .. . ,, ,tdt'ni.rn Bnlt\1. qtrJ,n mrr,.uunrn..(,,nrJ,1.,,t- .,dJrt,..h-*,n/oIr-.tud j..,., r..c.dr-d L i . j...1.j.
r.{ nuJ'e. hate b.en abr'. ,o..,,."" ,r.. -r. . *,.r q,iJ,. ..

ll

l:l"rf.r .* ra. ror ro,,o,qr .ancer ,.hahry. rnd orr, .n" hc.EFoneJ a do* cspnse,l

,.1::u.l,l.,l:,-,"1." 1. .pon r rdee ca\. {unr,or nudy ,.,r^u wm! Fret +rd !* i. coomon, ae, nor onra,n roU"cco,d,,u wner,.morFg d bd.tqdid e\porun have been a, ( ndr.n
ll"llTl_ll1!11,,,"" "" *n 

" 
_a.v_a ,h....,,"e i,""i";,.!,e*in8 car (onror jxd,es.\rr;d,nE 

rhe,,$ or or.r !da er ahone p.opte, he*,nC betet qu..t rhdr dG\ nur

Materiat and methods

,nT\,ra€ !orrcl nud! ra.onduflcd rn papu. Ncu Cu,ner
'aL!r nom Jdud' t9t) ro rut, Io87 Cak, ;eF ho.p atn.d

:lli::il-:ii,.:i and oilroL. *.* i,^pir.r "".-i, .,r,* .a.u
'ro 

u rr Fd ro $hmm ddn r.d ro rhe \ame ho.p at. tntomdUon on erqJ{a 
"A.o[dFa,"ng a,nr-i.".1 u,r-,o^r*a

-il':'.11'1"-'1" ""'::" ",,.r'n,cdrrv 
dpp en, o,a,'quamou\,r,, r crn.ma oatio\cd b! J dtrror w hin imonrhiot,nr,

rn. ,Mrut \uperi endsr\ ut pan,.,p.r;s h;.prat, atrd pemh
;inn_'o,Jepmarh 

pdnrr, rd.,uusnr rrm rrrl. .earng.,tcr"r
'p\prraL 

qqe mnr(td ekry toanrShr b) retephone rnd 1llcdtr, I,ro!_,oe rhr no$ Jnd dcr.,h ot,n) p.s,bl;.6., rdm,nedno\nratr *erc r^,ted by rne ,.sedrh r.Jn .ren r monrh. dnd.N\ qc r cntrqcd rn hu\p ct t_u[o*ro8 a; e\ntdnron or
,a rhe !ud). . etrE,ht; car! rhn

:..1:.1'._:i.*. a8,.(d b pdn,pde a, ",.r, ,.,, ,r,. r,.,i.,iDcrm( *cE .tproarhed ro \.e rt any po,lble (d,r\ hJLl beennr.ad none *ere idenrifi.d

-.!,-",1:,':.. *"oo * h Jn urerared \undlron anJ no ev,
::l::-? :11' 

.{..' . p,(Jn.er. E..nrry d(rm rJ ro rhe !dm.

:1.:-tl:. lnp,l,:l!. Io. alu r"rrurer ,r,u,raure p.ri.nr conrror
erFrcrunpd ar vhir\ ro rh. ho,p,kt\rFe rDd) and q.r ft.crcd ro hJre a rm,Jl

fliil|ffi,f *,:i#6".],{t}t}J,.il;,ft*'.,*.ff
Re!. len td Mrlh toh A.(.or.d22 j ff )m.

".P,,.. 
r-,.;,/r- ,.h, re

$uicc

lsslk



BErEr Q(nD rlOT COl\'rArMrc roo^c@ 
^nD 

oR^r cdcr tl I9
dtunburion oalgc, ri and s.oerphi.rl tElin as th. caFs wirh. caF<@ml a,io of abou t:t Th. c.rnrots w@ .ppBn d in
a \imJar mrmr ro itE cet .nd ,m rrtuEd ro pan;iF,..

lnr.ni.* n.t^odolog,
Our {ud, yr .qldr*d lrDg . Fldom,Mrtt, prlt,r6r.

poprhrio (i. ...ulrtrE d h.vos r P;n.n tesu:e.) Inh lmp,n,cul.r rcrnodorq'el cn.thn8.s rn.ssns dn;r,m md frqu.ry ot .rF.uA AI subFdr *cE inEEErv.d b, Elii.dine.{,sao^ n* in M.tes,a pdg,n. hincd ir a skndad
mann.r unng r d.raJ.d inshctim hdu.t ,nd mnno,ld u\in8r,F-Eord'ng! o{ rh. mk*Ew\ Th. nmrnEol l.y h.nrs,,*h E
rlr, sA md wdld w:r, ys u\cd ro cjrmf .g. oi rh. paniop,nBsd a\ miL!'w! ro iudg. dd,tron ot.rF3uE. To ohar; tEq(r) daE@ so*Dg.rd h.rt gud.lrwin8, cactr FMn wat
hN ,rlcd abod rh.tr dr'ly &uvi6 ,M rrrr.g ud;t roin8 to{ep A rypE.t d.y * divid.d mb 2a.herty D..ro6;n iEn

\morcd durin8 
'htr 

pcrin Th. hr{ory ot ch*,ng b.kt qJd.,nsolfg dcm. .d th. rFci6. ompqrnR oI -rh. qud or rrT.
ol robkco in Mdm.sim p'dgin md thc t@t t.ngudSr (Ior pi;,
alos wnh dldDm or us Th. lubj<s sd( at; ;r.d whdtg
rhcy hd .@ b.tn ro rh@I. rrEllE rlry hld a job rh! p.d
mmy.nd r.ord.d *h.rlE, rh.y lv.d ,n s urbiloirud kftlng

. AB. v .i'ndai s tun 1 y.e 4. g@ps *irh lh& i8.dhdo* aO ys ple.d 
'nb 

. ,Dgt. cd.8ory. Urb.n ad tuat ;,dd. *a cr.srh.id .@din8 to c.,s drvBro o, r!*,.r.
Tlxx FrdrnS r r h. tu!d,visim s rlr prDvmiat.dnr.
rrBtrr. cenE wcF claificd a ub.n. dtEorr lll.y w4c clNi
6.d a rural Th. Ef.tu. grop fd.lt.DtyEr ls rcEr smk.6
or Ev.r clEwu unl6 rlr nmb(a ,n th:j gmp w to @lt,
'n 

whxh ra. rt *a.r@d.<, ro Btu&.8tur6 or.r(lEE6.
Extr'o&6 or .rctr6 w nnor6 d .}!sE who n d noF.d
I& moc rhan m. y.d Fi6 ro rlE 'dd,.w oesiod o;i6
or rlr*^!.E fiok *ho EFd.d \mbnsactE*ms wU, q
lcs ofi.n Cuftnr d.ily \mtc^ rnt clEkr s. p.ortc *tb ;,[wred or ,Ir{d da'ly o. had hcn daily 3trrotd\ or (hcw.ur hrn I y.s, of rh( 

'ddv'.w cumd \mi.R.nd chcy.^ *cF\pl inro I ( dt.Sori\ eddrn8 b fEqu.ry ot us &d da,t, smt
cA ot drfi.Enr ryFl ol !oba..o *ft,&ni,f.d. Uf.um rooaao
.rpGuE vas .alcul,r.d.\ lnc pralud ot.hty tr$Ency ard duare of solir8.nd ih.tr rrE c@trrddrcnhlbn wsdrhdm
iEd 16 aElylr.To pd'd. a \umur.rnr. oI toi.(o.rF)w llm 

'h. 
d'ft rc rn6 ot b6.(b strd.d rlrosler a sub

,dr \r'rc!m..rdar r-.rpGurc r!\ cmllr.d u\rns tEqrry dd
dunrm ol ue lq .rh rotarro lnd rh..shBltcd r cmr. or
e&h ryF. Th. nLno. r c souoed inro rhin(
basal on ltE tonr .lilrDb{tro. of c&s and cdr;r '

fl:1!i'j dd-^,:"1-" 
'o5T@. 

ro i&nn,, por.ntrlly.risibr.{8'6 rhc r r. md .b.!E ot ach ,ud, d.nt,t.d b, ath. tir_dluE emh ys assscd. fdt FF! of dknhl, rt v&t {tril|.sle Rrclrd D.r. .rE.d Etrdcd nuobcR of es and Mrmri *ho wk .nd w nd dpG.d ro bd.t qud yntEr ro66co.do*.Grtu y }| b.r.l qud clEw,nE wnh@rroh .o. .rrGW ro roh..co smolc. drurmd fd rob.co hor
,nA rn rh. d.trys. r.r o, t-btnn6. cenrry ard hpt. si2..

w. u€d mkM.Ene. r.rBhr.d fir.d cff.d m.tloatvs\
Md *rs,mmr !i<t Llid,edm €fixrs m.rs.mlv*s. i;d.nw rmm&v ox m n6hot.^ who ch.lcd b.t.t auid and Iorh.kl qud clt*ng atkr rd|U\hdr to imor,ng. B.iwen sud,mr.m8.E , ya as*\t d ulme /. !j6,r6.. Sur. t.^ion 8)*.s urd rd all rn,tysr

I

_.4 bblol 620 subr(h {rc ra ru .d Inro rh. irudy. t4 J c&\
UUl m.n) and 477 co^rrots ty2 mcn). Th. dNnb;bn ot @tcanc.ro*\ andrcnhtr by agc, Fr. prcunc.. u,ban ruratjdu\,

narir.d ,n Tabtc I C.*s *.8 L,!rrr.ry.b F$d. n ubM ea and t6\ Lt.ty ro h.v. b..n rorlmr NrwcE smrtu in kmj of h2v,n8 a rob tlut p.d mEy.
Mo! Foph hd sot.d roboco (9 I % ot cB, .; 8l% ot @.hlr)nnd E l,.vcrym h.d .tE*cd b.r.l qdid tqgg ot cael

D^d 08{ or.dbr() nr m,Firyorp@dc;E c;; smr.^
uu.6 or m6 a,, 62t ol o.rotr Lnd cumnt b.EI qud ( h.r.6(3/% ol (es 4d 7e% of.6roh, ctrRnr snorini wa n.dt,r*K !s_c.m,@ .lM8 h.r. cmEots r?2%) rs I.;DI.S (J5%i

,nE curmr 6cr.l quid chcyinB uainm d 
'n 

mrb (8O*) .rd fhat. t 75% t cmrnk'
It.n:ls3f fat c4d *G,arar viln 3trbri.B u. summ&rFdn r&E ll t rr n*_or oraj c ftcr wa .tcv,t.d r; dt .&a@.s ot$!or,n8.rpodnE R.tarrv. ro Mrot6. rh. nsr wlrh;8h.{ rn(uRnr fDt.n .rxl toEr bur i,u .tdarcd rn.rsol.r\. Thcrc!a( a dok E\ts'* Flarbnrh,p D h bdh rud.d da,ty robeoco umFd md lif.r'ft AFrur. ro roba.(o \mot. !d , u0ll)veou( t\p.\ ol.roba(o kE sotcd L^aIy lnd cmh.n,a ,guwn I dn.d alact hberoiA,!r, tuI,;as mo{.hmotrl}

smor.d !hrte romm.rr,!l fiu.L@d harhrr rolrd .BIaRl.
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UMnd iorrl nllnpE rogisric rgrcsio ,as us.<t o cn,matc
odrb 6ti6 (ORr,.,!d 95%.o.6d.r. inr.r.ts (Cti) td rh. .5s.',rM b.M6n sor Dg .d b.kl qu'd ctEyinS. ed to dlusr fm
rlE .fi(l' of .d,drd'n8 vM,bt.\ UnadJulr-cd OR!. arld (rxr
.djuskd tq r8.. *r. p.a'E.. uIbe or tuEr crdcnc...durrEn
ed in6m. dd.itlErsmoting or beEl ch.ei.* r.e.srmakd.

Stn.noh. ,.rt.w urd h.ra ana\ti
sru'l'.\ w(E.har.d b' *n.lung MLDLINt, rom rR.prun

ro rlnuary 2ffi,. md rh. (lerr( I's6 ot rt.vMr r.rr\ and F
vips. A hi.drht.l lil.ntuE trh i. MEDLTNE usd ih. fot_
lo*rg Nrhdrl Lrbrary ol Medrm M.SB r.m! (M.d,ul Sub
Jtrr Il.ad'n8\, OEI N.qrr\ma. lrlourh'. B.rrt M,.r'Aft.d. Ih.
addiimdl l.y*dd' oral. o'q'harynr uld
- r rlu u€J 'n MF.l)l lNl 

'u,.drrJ 
Eh.rc n(c\vO,. l t.e,htc

{Ld'A *.rc i.* lontrol }rudre) ur orJ ,quee: rU .drmna
rhar had dalmnr.d c\po.J,c ro sr(t su,J ,n popLtals\ wh.jc
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^s BIE ourD clEuNc

Curcd ecaiond smoler
Cnrcni drily smot.r

t5 2l

550- I 595 bbaeo y6s
Tob,cco tyF (rd d.ilt)

Air{uEd Bllcl tobtco
Flu€{ur.d'Blond' roblco
Boln Blacl'ar 'Blond bbacco

Nil

HiBh

Curent @6iml ch.st
Cnft d.i!y ch€*ci
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1t 91
50 9l

l3 86
47 l5l

9
3

ll
112

8
2A

217
31
ll

llt
ll'7

t-m
t20.4.0,1 2.t9

014,2t2 033
135.4.61 2.61

' Ll)o
o9\.3.11 2.14
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.dr\dru d neq ';1v or berrlqJd.l.qrg lor 'mnLnr \r 'bl'' or l''qvn' \ ol'rnr 

'n" 
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'ctringv&iables rN.veranderchewe6

r28
l16

2t9

0 6r.2 90

I 26.5l2

TE nsk5 ol oral cucer assciared vnh berel quid chc*ina arc

\ummanlpd'1 I rble ll RNI ol orar' "ncer 
sa. hisher in cudenl

dd'l' b€t(l qu d lhe*(r\ To e\PluI( rh. 6'c!arron srfi Jov of
brr.l quiJ lhe ncver .nd .rchese. weF combined 

'o 
(re.re r

E'eED.( . JfPon ol ron\he*es Tl-erc *.\ nalnticdl evid(n(c

^l a du.( e.ponr .\.oc'dron q h b"r.l qurJ con\umPlun
r, O ul^, The.e e\\entrdllj unallered
Jrrer aar,..merr r\ porenual (onrounde,\ ,.d dru\tmenr r.'

TIe risk or ortl c.ncet wnh smoLns and bcbl qni<t chewlng
Ie, ompdcd 

'n 'mot.,\.nd non\mol-\ od rn chevet\ and non
.he$er\ rn I"ble lll The r^l sa. hreh"r 

'n 
\mole^ oJ in tf,I.l

chevers and highesl in Fople *ho sno[ed tobacco and chewed
b.rel qurd when conrpded to PeoPle who dtd neilher'

Stn.tuln rc N ond nata'o@lres
t{uneen .ase{ontol srudies verc id.nii6eddre lhat eramin.d

nsk of oral c c.r .tseiated wrth chewln8 betel quid in popda
rions wh.re bercl qurd did nor comarn lobacco. Fonr were

eI ludelt t..ru\. rhey d'd nor ,epon !n non\mqt.r\ or dd no'
\m.i,nE 'r rhe dnal!.'" " rhPr.ro'(. ln

{, dre. qe'e 
'n(tudcd 

rn rle re! r({ r.rerher qrrh rhe re\ulr\ ol
rhe orc...r ndr\ " 'o tt... p,"' de; a tutal ol lo, .J\e\ u'
.'.1.J'..: 

" n. lc*hvqr'.'.t.'r'.nler' rn.r2.l)t.r'e'or
o'al c!n..r 

'n 
srudr$ ,n rhich smokina *as adjusrcd for in rhc

412
11

122
t4l

2

l.m
201
157
! 7:l
2ta

ro&\. o crqdtrr rer rhe rohd..o rvpt ted ohen 'moleJ. onl)
jr^ 

'-.2 'n 
,t" ""y 

qa' 
'mot.d JlDrll, errh'r uappel in

.""t-*, .t U--".i .U^(o l'al uJ le's lEluenrl' 'moled In

" ","i ir," 
."r ot .,1.-,. 

'n, 
ca*d rgr,llc\' 'r tne rlp' ot

,"i..1.",-"r..a.,*..,t,.aot'mutrns AldouBhIts'Pornl'\n
mde.r nst qd\ h'ahc, q rrh 'B'rl'robd o rhm'Blond Cl' o\''
lao. wher d'flePnr rype\ ol rob4ru *e" \ombln'd r' r{rmr'
i;:,',.. ,- ..r-,* ii.* "". a Lrd do{ t..pone ,er,rioo'hip
wnh risk of onl cmcer L, < 0 ml). Thee dsiorims wee 

'ssn
rl"iw unalcrcO afier adlusbenl ior potenri3l conloundeB and

adju:mcnr for b.lel quid chewins

Eerel ourd, in rhF populrr,on dd nor . nnrar0 tuhr'' n rnd *le
*"i."#i. m. .-',r** ,r. r nut. slar.d Lm( d0d rhe 'nno
-....1! "r rr. 

p,Ifr berle nl.nr (rhe floue, 'rrll or lhe rl'nn

"",..rnea *pra l 'n 
rhi mourh Th' nd *- chew(d 6'i

,,"- ;-.,- ";' 'o..',... ,n.lude,j rf rh. tulns"n l'ld! nur'

".L'.r,.*.ar. 
r""a..a 'l,rco lme *a rhen 

'rpcaredr) 
rddcLl

' '* -.ut r'lo ' 
p..pt. -cd d piP.r b'rle rrflo'e"er''' uhi'l'

*-. a,c,le*eo. ro 
"aa 

rLe 'm_ !h k orh'F add'd liro LnnE '
*m,h. \dtuj. ll a rnl oi :pr'uld wa' ued.rhe mllnr'! en P o'

i.,i.i'r,ip'p., *," "^ "'ttch.wJ 
rh'qu when 'h'*cd 

wd'

',**i' 'ii"s-" and h meo bnshr reo lr qd\ u udr\ '\eseJ
i",-.r.,1' rs ." a.d e'F. ro'dk.l "h.n ' fido r 'l n''ni'h"d

"iin.,"" 
.-"a,...-.' ' 

.dr' rrd LU ror' repunro \rdrro$
," "i,..,,""'. , i,'"-'o ,.er, 

'*r.'t "'p'ned 
r*n'n/ qrh

,',i.,,a,",1,.. mJLtr. on u.Jnon. utu) I (d r'r I onurr

rLF ned rhrr rhe! !Ld n!rL\uiLlvdJLl I ne'

t0 81-
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PNG is a h.EroBcn.oDs cnlbrally diY.E si.ly whcr. ov.r
7m Ausrtundian and PaPUM lmguages m sPot.n. TI.n.!$rcs
o, sqr.l .sFch ot w.olrh md &culruGlrd urd In our ludy
w.( n.ccsrdnl) crud. but n. het soLnB no b.r.l quid chc*

'nr 
*.r. rrronBl, t\trr*d * h any oi !l*f h.aturs ann

.dislm. for m(tsur.\ ol rhc* codoundtA dd nol 2lr.r rh.
un_d.rllirs a\crdrm\ maLn8 Lonlen'i'nB I.s hl.l) I' h ol
.our* pr^rrhl. lh.r orh.r uhu.Frraj varablcs 6ay h.t. blrsd
rh. resulr\ lr nay b. h.lplul 

'n 
Iduf \rudc, 

'o.rr.mpr 
ro m.d

surc indrcalos ol hdnioml lircslyle as w.ll 4 .ccunuration. Il rs

!ft..ra,n hoe $ch cuhural fa.loB.fici h.bib such 3s smotioB

and b.El qurd ch.vlng.
Thc asielarid *. ob*d.d vilh smoking in our nody w.s

smrc rnd rh.r. r.( a d,o* Fspo.rs r.llrionihip tor hrh jmol'
ms ri.uurkr Jnj l,{.run. rd .rpo\uE. Thc* llndrng! &. co!
,iE ; h nEqos rulr\ lo, mma€d rEquc(y",nd E''
ed d. b,olu!trallt pl!b,bl. The d'treEnr a'qi,bon "c
obrcru.d by rob*ro 

'yP. 
hISh t.fld1 th.Jl,&h n cm'm.s

r.nr wh\h N, l.uur. or .Ir{uEd lob&co'"'- rhe lowr ht }c
uti..N.d rn !r\nol.r\ rsal\ocqnn.n! * h $. ri\t' tcponcJ In

vud'ct 
'n 

orh.r popuralon!.

Ttr rclarionlhiP wc obarrtd wnh ch.wing of b.rcl quni *a
wcal.r rhan lhal ror bbaeo smnnB Ev.n $$c risk Y6doubl.d
!n rh. hiphe! .rpo.ur. caEeory,nd tSam rh.r *a\.trJcfr. of r
do{ rt,;,n* r.ldr'urshrp O.l} l0 rtudE' hdYe .\ern(J rh. I'I
^r "-r ;.r n ooulrt,ons $h.E berel qJd JG\ nur lonrJ n

'r*M..o 
and accdntd for lh. @c.aal contMdrns cflar of snot

ine rbrL-. 4 dl !hc* .nrmar.d n't tn non.mot.^ aod 7 adlun.'l
h; rh..,lai ul \m{rnE in rh. !naly!\ L\N'ur ro.nol'nE trJ'
csrrmrlcd J\ r d(hdomd\ ourcm. (ves vlrrd noo, ncY.. v.rilr
.!..1ir !ll.l ihc\c.,nd rhe dtr{Inrn ofeffar !6 al$avs lo*n \
an ,REJsr(l nrt sJ r coh!'sr.nr wtrh tlE I,resenr {udv A nrern

anitysr! ol rh.sc srudi.s (incldi,S rhe FAcn! nudy) si6wd.v'

fElf I Mcb .,Elrsir ot $d.
i5 ofbel quid wiltu i4b'r

dcnc. o, b.Nen $udy hdeogcneny. suggEninA fiat cff.cts vary
aDd rh.s i! {I sm. uncetuinty aboul rhc m.gnitudc (but troh-
ably rcl rh. @liry) of ltE cmtibIrion of bccl qurd wilhour
rob!(o ro or, cdc.r in rtE* populaios. Thc hctogcn.,ry nay
b. crplain.d in pd by rlE vmatim ,.llE prcpoflion of th. popula
rDn .rpoqj lo b.rel quid vnhdur rot'6cco. ln add i6 d,choromous
our@o.s otf.r 6ly [mned cvid€rcc of a cauel lnt and .v.r
.hc*ine b.r.l quid vnhour robaao des noi eiclul.lhc ircluson
olrob&orn th. quid ar oih.r rim6 ASain.only o€of rtE* F.vi-
ou\ riu,I.ir.pqr.d idN p\p(rnr.{'rur. tor bcr.l qud w lx,ur
r"tue.,'" *ti,.tr tasca on rmru numb.^ \howo a lcD lrgc bur
mpr.cuc alsratrm fs lh. hcaviei ch.ve^. { Arlusrcd OR 275 6
95% ( l 14 8, 5106.J). The pEsm ldy suppons th. 6ndrna of a

dN trtpoN..l'houdr 
'h. 

ctr€' \ia i. ,mall., rh..nimarc, rE
od. p,e'c Th. valu. oftstne fc d.* Eqrns. E nds in judS

'ng 
ciueliry is wrdcly rct(m*l.dged, ad so lhc lack ofrhis 

'nfoioalidn (mm o man, r.pons isdieppinling
Thc pr.snt nudy lhus ldds ro rh. l,rer.rure .r vc havc con

hmcd rh. imponancc of smokins as a do* relar.d rnt facktr for
oralcaE.r. Tnis flnhcrhrShl8hrs $. n.ed for.ffccrvc snrolrn8
r,rev.nxoo and c.serion pro8rammes in d.v.lopinB cornti.s w.
havc lls rhoM rhar b.r.l quld ch.wing is assNiar.d r. a do€
r.hr.d m ncr *irh in.Eaed Drk of or.l cMc.r .!.n in a ropula
rion wh.rc rhc b.rcl quid des nor coorarn rob.cco. Tnc 6nding of
a do\.{.sponse adds lo rhe only oihrr nud} rEponnra . dosc
cf{ccr for thisexpolure. we have previously rcponcd rhnr rhc lrIE
rnd u* of rlaL.d ,imc mry m.d,fy rhe rnt r$tr,al.d wnh rr'.1
,tu',l.h.wrng r Ir mr! rh.r.r.m h. rha mod'h.dron\ ro rhc (um

Ii)\ (r ot b.rel quid could b. an cilncrive mcah ol ,educ'ne rh.
n\L ol orrl camcr, bur lunhrr {ud'r\ d. ,$u'rrd. ro !s*r\ rhi\
rlrntnr ol rh. quid ti.re, !c hare errendrd trev,"ut r"',"*'' U)

I)rt\cnnn8 pr.vhusly unpublsh.d ddr and Lohb:nrnt thiIn a
\v!cm!n. c!i.* rnd mcra analysis

Adjusted ld smlirE

taql,7



*fflli'*;;1l';,"'I::,=""*,:":j-T:: R 
,j2l

il,ilj,pr1i#tr$iffi i{,ffi *lf*U***#r,i,sr,u*+r_x

iffi;,;;ffi***;.ffitrfsrry
1dffi ;:r^'.";;.:";:,:::ff;""4*,'f m*',m***"p:l**f$ffi ,

; ffi*:r**x,sfrt:[r : ir,,H,a[.\ffi ff i#
" r*rmmm;i#iltr; ; *f#,H,ffiffi'[';T#
r fl,UF#ffi .d**ff; ru: " $;L#;i*.ffi:+,ffi$,T,i*hnrl

,fim,.t*',q+'tr
fr;tr",611'gffi-itt {t-T:l''ni-" ;; m-ffiW*ffiffi

$frtot"
e



J@ml of Suryic.l OncoloE, 2m5i9l:41-47

Significance of Betel Quid Chewing in Squamous Cell
Carcinoma of Buccal Mucosa in Tailvan

laNc-l^tl ttt, &s, 6,12 llrANG-HUfl ,tNG, Dor rio,'i HsrAo-Ma w Nc. ru,'
HAGiIUINC CHANG, ms,.s,'CBUN-?IN CHTANC, oos, m,Lz YrNG-sHruNG xuo, 06, h4I.r

WAN-HONG tAN, D6,.r,o,r'l^No SANC-HING KOx, DDt, ADr"
'thoot o, Denntq, ( olleBc d Mcdrine. Natrcnal tat||dn l|ntvettny. tapet. lnt6rn t

lDcpad@nt oi Dnti.t.y, Nat64alfet||an Untt% y tlo\p at.faqpi fa'||an
'Dcpinnc ot tntotmatt@ Mahag?n nt. t ine IunBColtcBc- tdwen

Univariate and Multivariate Analysis of Prognostic

Background and Objectives: \ryhil€ bctel quid (BQ) chewing is clcarly rhe most
avoidablc nst faclor of squamous cell carcrnoma ofbuccal mucosa (BMSCC),Iirie is
knovn abour rh€ influenc€ ofthis habir on the pmBnosis of BMSCC.
Merhods: Wc survcyed 280 palients with BMSCC who were trealed during an S-year
period in a cohon study lo ass€ss fie independent predictivevalue ofpretrearment BQ
chcwing habir on the prognosis by univariare and muhivanate analysis.
Results: We found by unrvariate analysis thal s€x, age, clinical sraBe, smokrng, and
BQ chewing siSnifcanlly allected the patients' pm8nosis and only age. cLnical stage,
and BQ chewing had significarr innuencc on pmgnosis by mulrivariate analysis
(P< 0.05). Funher aralysis r€vealed thar rhe prognonic effed ofBQ chewinS changed
in a dose- and time-dep€ndenl manner. The risk ofdealh was 31.4-fold hiSher in heavy
user (durarion >10 years, daily consumption >30 quids, age of stan <20 years old)
when compared to lhos€ who chewed BQ to a milderdegree (durarion < l0 years, daily
coDsumprion <15 quids, age of sran U20 yea,s old ) (P< 0.001).
Conclusions: Pretreahent BQ chewing habil worsens the proSnosis of BMSCC in
Taiwan. BQ chewing is a progDoslic indicaror lhat can be uscd in conjuncrion wirh
clinical sraging lo help plan the lreahenr for $e patieDts
J. Sr.B. On.ol.2(n5:91:41 ?Z O 2005 Wilcy'l-iss, lnc.

Klv WorDs: squamous .eU .arcinoma ol buccal muc@; bcrcl quid;
proaD6is; Taisan

INTRODUCTION

There arc seographic vanarions ro the age of contrac'
rion, :,c)( dominance. and incidence of squamous cell
carcinoma of buccal mucosa (BMSCC) amoog differeol
counrries of lhe world ll-61 Previous sludie! indicate

thar cnvironmenlal factors play an imporlant rolc in

rhe parhogenesis of BMSCC. BMSCC is inlimalely
rclarcd ro oml hy8icne and lhe chronic usc of lo(:rl
irrilanrs. Ir is rare in lhe Uniled statcs.nd wesl€m

Europc, where the mator risk tacloni of oral cancers are

rhouBht to be alcohol drinking and lobacco smokinS. In

conrmsr, BMSCC occurs frequcnlly in India, Soulheasl

 !r ('ncludrng Tai$an) rnd numcrou\ orher countrie\.
whcre chewinS of betel qurd (BQ) w'rh or wirhour
r()hxcco '\ poPular l?- 101

e 20os $ilcY-Liss' In(

InTaiwan, more $an onetnth of rh€ popl€ aged over
l5 years old habilually chcw BQ ar one rime in rheir ljfe
ll l,l2ll approximately 80% of alloral cancer dearhs arc
associated wirh rhe habit of BQ ch€wing. BQ chewers
are predominantly males lll The Taiwancse BQ coosisls
oftwohalvesofa fr€sh areca nut sandwichedwirh a piecc

Cr.nr rpo.$r N.ii6al Ta'q:n Un8.6ny llGpnali Gnnr iuhb.r 92.

lcotr spond.nc. ro Dr 5.!E ll.ng Xol, DDS. PhD. As,ar. pror.t$t
.nd ArE d,ry Dcrs, Dcps*d oa (td and M..tlotf,r.t Sura.ry,
S.hml o, rr.nrisuy- Nahon2l Tai* U.rv.dny M.dicat Ccnk( I Chrn8
T. Su.d. Trip.r. Trw:n, lm Fu. a362 2l3l l L6

Plbr,lhrd Dnhn. f \\'itq tnr.,sc'.nc. (rqu c!{i.n.. q, lc), con)
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selecrive neck drssecrion iD Tr-aNr cases: ipsilateral or
bilareral comprehensive neck dissection (lcvels I V) in

Paiienls wid late slage dis€ases; meEslases lo morc

than one c€rvical lymph nod€; cxtncapsolar spread

of nodat lumor, .lose or rnvolved lugrcal margin.

perineuml or lymphovascular invasion oI tumor ccll

under mrcro5coprc examinalion underwenr pstoperalive

radiorherapy wilh or wilhout chemotherapy. 
-

lollo*'up

Thc palrents were recalled on a l.gulat ba\is for al

leasl 5 vcars Thdv wcre advised lo quil'dnnUn8,
smokin8, and BQ chewing aftcr lhe surgery and rhe

imponance of abstineoce was rep€aledlv reinforced

thereafter. At cach recall lhe Patients w€r€ q'resaoned

abour the sulus of habil Practicing and their mouths were

examined for the presence of denlal and mucosal stains

rhar relaled lo smoking and BQ cherving- PalienK who

failed ro abstarn from one or more ofthe oral habiNwerc

excluded from the study.

The follot{'up penod was $e duration bctw'en rhe

dale ofinitral surgery ard lh€ date oflastconlacl or de3th

of the patienl- Survival st tus at the tirne of last conta€l

was categorized as alive or dcad with dis€ase

Slatisticd AD.lYsis

The non-pammetric SPearmao mnk conelalion tesl

was used lo examine the correlalion between alcohol

dnnking, ciSatcltc smokinS' BQ chcwinS and othcr

clinical covariables
Curves of survival werc obtained based on cause_

soe.rfic dearhs by $e use ot KaPlan Me€r producr-

l;mrt method. anl rhe 95% confidence tnrervals (Cl) were

calculated. Thos€ who survived bevond rhc cnd of the

follow-up or 16l lbr fouor-up al some poi werc eAorcd

Univariat€ lcsl was first p€rfonned lo analyze lhe

DroEno\ric elfe(1 ol vdriou\ chnical covariahle' on deJlh'

i,','ine rLe Mtrnr.l Cor log-rank resr' Muhivariale

a;alvsrs ol rhe ,ndependenr proSno\lic stgnificancc of

rne iovariabler was rhen perlorned wrrh rhe ( ox pro-

Donrunrl hazar,js r.gtcssron model dller modrl 6llrng
' Remrred P-values are lot a lwo_sided hypolhc\rs

In anv case, prohab,hlrc\ ol le\s than 0.05 were accepled

a' srrnrficancc. Srarr.trcrl Analys's Sy\tcm Vcr\'on 6' 12

,sAS" Inslrlule, Carv, NC) and Egrel VerJ'on I lcylel
iorr*are corp. CambndSc' MA) compurcr packages

were ured for lhc stxlislics in lhe sludy

RDSULTS

Characlcrislics of the Pllients

Two hundred and erBhly conseculive pali€nG werecol'

lecrcd lor analy\rs bctwecn lanuarv 1991 dnd Decembcr

B.lel Chewiop o, ProsDosis of auccel Can..r 4l

1998. They accounted tot 51.1% of buccal canccr

admissions al the depanment during lhe 8 year period.

The major re2sons for parienr exclusion were recurenr
rumor, death of other causes, nol receivin8 standard

lherapy, and poor compliance uth lhc advic€ of dis.on-
inuation ofalcohol, BQ and cigarclte use aficr reahenl.

Ar fie end ofJune 2002. rhe follow up pcnods were I
ro 136 mon.hs (mean 65.5 j4.4, mcdian 56.7 monlhs).
The age of lh€ patienB ranS€d from 27 to 77 yearrwilh.n
ave'a8c ot57.t : Ll yea6 The malc ro femalc rartowa\
l0.7lo I (256 males,9l% to 24 fcmales. 99"). There was

signilicant difference in aBe between male and femalc
paricnts (51.1 i Ll years vs- 62.1- l.Syears.P<O.05).
Nearly one third ofour BMSCC patients werc classified
as having sla8e Misease (n:85. 10.4E ), followed by
stage lll (n:83, 29-6%), sta8e II (n = 67, 23-9%), anl
srage I (n:45, 16.l%). BQ chewing was the most pre-

valenl oral habil among our BMSCC paticnts (n = 229.

81.2%i 221 males, S femal€s), f(rlowcd by smoking

b=224, $O%i 221 males, I female) and drinkin8
6=l4A,52.9%, all males). Parienls practicing a com-
binalion of olal habits wcre commonly seen (n:220.
78.6%). The mean age of lhe parients with lhe habit ol
BQ chE*ing 'ras significanlly younSer than rhat of non-

chewe$ (50.0 + l.l years vs.61.2 i 1.9 y€ars, P < 0.05).

There was significant correlation b€lween sex and the

oral habirs (C.C.:0,324, 0.384,0.580 for alcohol, BQ,

cigarerE habils resfre.tivcly, aU P<0ml). The lhree

orat habiB also showed sianificant correlation lo each

other. Oral habiB did nol inlluencc the prerrearment

cli cal suges of the patients.

Death

Thc overall s'year survival rale \,as 58.5% Parients

\rirh srage I disease had lhe hiShest 5 year suflilal ,.tc
(83.s%), rollowed by stage II (70.7%), stase lll (s6.67.).

and sraSe IV (42.0%). Univariare aoalysis for rhe progno

stic factors by log rank tell of the KaPlan Mctcr
esrimare idenlified 6ve variables iDcluding sex, age

clinical sm8e, smoking, and BQ chewing lh:tr siSnili'
canrly affEtd survival (P < 0.05) (Table l). Agc, clinical
slage and BQ chewing had indep€od€nt proSnostic value

for survival as sho\rn by muhivMalc analysis (P < 005)
(Tablc I).

Synersistic Efrc(r ot Drinl'itrg, SmokinS.
and BQ Ch€einE on Proanosis

Thc syncrgistic effecr of dnnkinS, smoklng and IIQ
chewinS on the prognosis of BMSCC parienls was

analyzed by Cox proponional harards regression model
(Tablc tl). Allhou8h therc was no srrtisrical significan.c.
il scemed lhar patienls who indulScd in BQ chewinS r d

onc or two ol orher oral hahir\ had hjghcr adlusrld

lalb
?
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B.t.l Ch.sitrg oD Progno6is of Boccal Can&r

Dunt'on of BQ ch.wi.8

Daily Msunpxm of 8Q

lt 30 quds (107)

Agc b.ginning BQ.h.{ire

I

rtu(olu I 26)
r 2910.58.2 87)

- 3 t1 {t.46.7 .54)

0 20 (0 04 0.96)
r 50 (0.61,3J7)
5 29 {2.23. t2 57t

l6E(t6t El9)
I t6 (0.51.2.61)

TAal-g lll. EIT.cr oI Differ.nr Puamelers R.td.d ro AQ
Che,inB on lh€ PrognGis or BI'SCC P2tienc

^RR'ld.arh)195%CI) 
Pr.lE

0 )'1

0m2
0?3

'Mulrivdiere analrsis for r.latv. nst on dcarh aiier ldjurins fq
clinical sl'g., igc.dnnting, and smbnS

DISCUSSION

Thc majority of our BMSCC patients (81.2%) had the

habn of BQ chewin8. Most of the 280 patients (91%)

were malc and 86.3% ol the male patients were BQ
chewers. In comrast, only l3.l% of lhe femal€ paderls
ch€wed BQ habilually. II is nolewonhy that the .verage
age of oDsel of BMSCC was I I.2 ycars earlier in male

r}lan in fcmale, and also I1.2 ycars earlier in BQ ch€wers

when compa,ed with nonrhewer. Thc stalisrics implied
thar in Taiwan I he palho8enesis and risk I actoB associated

with BMSCC arcdifferenr bcrween BQcheweN and non-
ch€wcrs and the impact ol BQ chewing on th€

delelopment of BMSCC was coolirmed. ln \resEm
countrics, the incidcnce of BMSCC is lou' and smoking
and drinking arc welleslablished risk faclors for $e
disease 13,71. Il is intercsting ro lind our rhar in Ge non'
BQ chewing countries, lhcrc is no significanr sex

predilcLrion in BMSCC inJ rhe av(ratsc onset atse i:
comparablc to lhal of the non-BQ €hewers in our sludy,

thar is, about l0 ycnrs older lhln that ol'lhe ch€wers ll
s,7,191.

Although drinkinS, smokrnS, aod BQ chcwing have

long becn condemned a\ risl lacrors for oral cancers,

the inlluence of $ese habrts on lhe prognosis ol the

diseas€ was less well sludicd. A lew srudies [20-22] frcm
rheweslem countries have aimed al the prognoslic impacl

ofsmokrng and dnnkingon oralcancers bul the inltuencc

of BQ chewi.g as a pro8nonrc indicnror has nor tEcn

srudjed belore. Our sludy is lhc fi^l thal dcmonslraled,

in an area wirh a high prevalence of the habit, BQ

chewin8 assffialed nor only *xh the devclopmenr oforal
cancerc. hul also wilh lhc course ofrhc di\ease. The iim
of lhe srudy was () evalualc rh( ,nllucnces ol prclreal

mem oral hrb,ts on the proS o\is o, IIMSCC aDd pat,eDts

A

E

B

C n,. (M6.r*)
Fig.2 OvcEll 5 y. suMval cud.s in 23o BMSCC parcn$
(A) &cording to du.r'oo of BQ ch.wi.g ((los rak rsr:2644,
P<00O1) (8) &cddins ro drily con{npn6 of BQ chdinS (1o8.
ra r.sr=102 79. P<0.m1). (C) {crding ro tE8lnnDs agc of BQ
clEsing (log lanl 16r= rl.?5, P< 0.@l)

who failed lo quil fic habits were excludcd. I-runhcr
investigalion is needed if $e effects of conrinual habil
praclicing afier lrealment are considered. A much larSer
sample sizc is required for such analysis since rhere arc
rhree oral habits uDder consid€rarion.

Univariate analysis in our study idenlilled sex, agc.
clinical slage, smoking, and BQchewing were associated
with lhe prognosis of BMSCC patienrs- With muhivanare
Jn:rlvsrs. only age, cl'nrcIl srage. and BQ chewrnB *cre
shown ro havc independent prognoslic valuc. Mosl oflhc
U Q chewers werc m.le and a majoiry orrhcm also 8ot rhc

E
E

a

E

t0t.
k
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hi8hcr risks ofdcath as compared lo those who acqnired
the habil al an older age The lindings have sigoificant
implications in making public heal$ policy. Thc govem
meDt should do everylhing it can to prev€nt rhc younger
individmls to gel into the habir.

ID conclusion, the sludy found lhal in addirion lo
clinical srage, pretreatm€nlBQ chewiog has indep€ndenr
prognostic value for BMSCC in Taiwan. BQ chewen
have higher risl ofcancer-relared dealh-BQ chew,ng i\ a

prognostic indicalor lhai can be used in conjunclion wirh
(linical staging lo hclp pl3n lhe lrealmenr for lhe palrenr..

The results alsodemonslrale lhal the prognostic effect of
prerrearment BQ che*ing is dose' and timeiependenl.
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Betel quid chewing, cigarette smoking and alcohol consumption related to oral
cancer in Taiwan.

{qYg, Huano YL, lee.lq!, Chen MJ, lialu. Jsai cc.

SchoolofPublic Health, Kaohsiung MedicalCollege. Taiwan, Republicof China.

Abstract

A hospilal-based case-conlrol sludy of maiched pairs was conducled lo explore{a)lhe Glationship berween the use

of belel quid chewing, cjgarelte smoking. alcohol drinking and oral cancer and {b) synergism between these factors

The case group consisted ot 104 male and 3lemale oralcancer palients and these were c!.npared wllh 194 male

and 6 female matcied controls. We found by univanale analysis Ihat alcohol consumplion, smoking, betelquid

che*jng, educatbnal level and ocoJpation were assooaled wjth oral canc€r The adjusted odds ralios werc to be

found elevaied in palienls who were smoking and belel quad chewng. Afler adjusting for educalion and occupation

covariates,lhe anodenc€ of oral c5nce, was compuled to b€ 123Jold higher in palienls who smoked, drank atcohol

aod chewed belelqud than in abslainers. The synergislic ellecls ofalcohol, iobacco smoke and tletelquid in oral

cancer were cleady demonstraled. but lhe.e was a slalrstically significanl associatjon belween oral cancer and b€lel

quidcnewing alone. Swallowing belelquid juice (salMa enract of belelquid produced by chewing) or incuding

unnpened belelfruit in the quid bolh seemed lo enhance lhe risks ot contracting oralcanc€r
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FreuE ! cuhutatiE risk o, narEMd r.nrromrir by b6r.t nd ch*i.s

BESULTS

Malignant transformation lrom tcutoptaHa to oral

tigure 2 shors lhal lhe mcrdocc otmatigna hnsfomahon in
pali@ls wifi l.okot'lali, rnd€*s wilh duE[on ot foltow. up.

Tl. uiv.n.rc &alyes b&d on $. w.ibul moder cxami.ed
*herhq nst of mal,gnanr r'ansfomarion d.pcnds on bcrcl nut
.hcwin8. sholin8, alcohol u* .nd tearion oi t.utoplatia. The
(mulaxvc nst shri6.d by rh.s. vai.bres wo calcutarcd.
rr8uc I rcv..k rh.r rho$ who cto.d b.rcl nur wcre ncarry
fou, rimcs norc likcly ro develop mali8nanr rransiomaron rhan
rhose who did no! (OR = I79, 9ry. confidcnce ,ntmal (Cr)
L20 12 24 ) Orher sisnincam racioB innuencine mal,ana.r ran s
romarion rn.lude l@arion.@und lhe tongue (OR = 1.65,95% Cr
1.09 12.25) and smolitrt (OR = 2.14,95y. Cl0.62-8.91).

Resullr fiom $e mulrivanatc araly$s (Tabl. t), which ircorF]
ratcs signilicmr fac1o6 rn lhc abor univa.iate analysis ptls age
and sei, show rhar bd.l nur ch.winE snlt ,maiE . siprrificdl risk
lo, malisnanr ransfomarion. Thc hurd hrD to. ch ing bctel
nur was 4.59 (95% ct I 25 16 85) afl.r ad,usrocnr for a8c an.r
s.x. Howevcr. U. cfler of snokrnS and tcation on matignanr
tesiom.tron is nor srEn'ficam afler .djushcnr for orher

RIst faclors for leutoplakia

Trble 2 shows rhar rhc Sroup oi(urcnr bercr nur cheu.eA hid a
16 loldh,ghcr(95%(II27 2o,1OO)nsk for lcukoplaLia thtrn ihar
olrhr 'n.\cr' Sioup Thc OR ior rhc N.urcncc o crtoplatra m

leukoplakia 6s ra. .r.domly *lErd f.on lh. ahov. t.ulo-
plakia cohon. Each cak war narchcd ro on. conrrct fo, a8e
(11 yc[r), s.x and datc ofdi.Fosis {1] Donths) ddivcd fron r
roralof25 8E2 pdricnrs wnh a d'rg.Gis ofpcriodonhr di5.!6 in
thc enc pcriod ard hospirrl B $c study gbup. Atr ces ed
conrroh w€rc fre ofonl cam6. Sioc. i.fomation on fllt f&bB
swh 6 bcl.l .ur chditr8, molirg .nd drinlins for lhc cdtrc!
goup could Dol b. chpld.ly obbined &o,n r!.diot ch,rrs w.
collelcd infolmno. via rcl.phse iol.ryrs. w. .t$ inrer
vicwcd 68 oul of 100 ltutophli. caHonrrol pai^ ro chcck
whcd inform.rion Aom rhe mcdical ch.n was @nsistdt with
rhar troD rel.phon. 'nrdrce Rceh tor non.panrrp'non
iDclud.d: nor .r hom. aftr rhr.c calls, Bong klcphonc numbc,
lnd rcfusal. E.ch paniciparl was asted ro provide infomarion on
the rhrec risk f&lors, calcSonzcd r: cs.n! fomq and n.r.t
Duntion and daily ftqwr.y for ech rist facror *d also
ollercd. A produr oldmrion.nd daily fi.gu.ncy war d.fincd
as lhe inlensily for fic cutrenr dd $e fomd 8roups. TIc hrgh or
low irrcrsiry war calcSorized accordrn8 to lh. media. valu. tor
.eh .isl f.cror lI should b€ nor.d rh sncc rhft wd . vanciy or
qT€s ard bErds tor lh. drinlcE, I wa v.ry difii@x ro dctii. lh
doscpndar ror alcoholuse, only 

'nromrion on daily frcqlency
*a ate.l in relephore irtedi.w

Statisticalmethods

ror Pan A .nalysis, d accelfarcd failur. tihe (^rD hodet
(Mmb,ni and v.lr.cchi, 1995) was ed b 6ri@re rhc Esr oi
naligna rransfomar,on aid rhc assGiano. *rrh th. lmarion or
teul@pllha, b€lcl nDt chewins, snotirg ard drinlos Two paa
mcllic models includrna eiponcnlial and Wcibull mo{j.ls were

employ.d All ltuloplati. cas.5 w.rt follo*.d unnl t.bur_v
r 996

In rhc .nalysis ot Pln B, a cord,rDel logsric Ee,.s,o *s
psfomcd ro inv$ris.re $c 

'.larronship 
b.rw6n b.rl nur

che$rng, smoking,alcohol d.inhnB, and Ih. scur€mc oilculo
tlakia Thc odds nlio (OR). roeclher f,ilh cxposurc inflmirjon
denyed liom ! Prevrols popul.ron.based surv.y (Lee aDd ( h.n
1999), 8!vc Ihe porulatron arhburdble protoaioh (PAR) lor .arh
nsk facror (BGslowlnd Day I9x0)

B.ltst Ja"tnatal caoce,l2a0a) a2t11, 1871 1371
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leDtoplak,a,ir may norb.. o.iDc@t'iburory cause tormaliE er
ranslomrtion. If rhc prcv.lcocc of soLine .nd b.t.l nut

chcwinS ahoiS th. ecndn popul.ion ar..nimar.d as 26% ed
lvl" (Le .nd Ch.n. 1999). ,6petiv.ly, rh,s inlom.rion plus

ORs reve,ls (hrr .limin.ritrg th. habn of bd.l nur (h.*ins my

'.d8. $. @uEtu. of lculopl.Ln by 62% and EdE. thc nlc
ofmelisDanr tEDstom.lion by 26% in thc undqlyirs p.pultdon,
Th€ co6potdinS fig]lr6 for lh. .linidrion of sDoti.S ad.
16% ahd 26% rcsp..riv.l, 116, a p.irory prcvarid posEh
d6i8rcd rc disung. p.opl. frcn b.t.l nd ch.wins dd
snot,rs wm3tui.l.

S.cond, .s lh. lik.lihood 6do lcsl b.twcn Oc qpoE,li.l
nodcl (consrrrr h.ad) ud tb. w.ibull mod.l (iic.@ins
hrzad) wrs s6lisli..lly iitrrticst (Ir(,) = 410. P = 0018)
(F,surc 2) rhir implr6 rhar rh. ,m'dft. of htlisnahr rm\ro,-
harron rior$ l.ulophktr IncB$\ * h rrme Imrcs.d ns*
a$Giarcd eid inocasing du.rio. arrd diasnosis B.s mon
hark.d for lcukoplali! in subj.cB wnh lhc habn of bdel nur

ch.w,n8. This mighr r.flcd rh. fi.t lhar rhcprcpon,o! orlato'
plaki..mong indrvidu.h eho ch.w b.lcl nulllso incrasycar

rew srudies hav.t.pon.d or lh. !st@!,rion bcrw.enbclelnur
chcwins and lcukoplakia d ftc cfLcl ot b.tcl our chewina on

maligranrl6.sfom.rion.ODlySilvmaneral(1984)r€poncda
$rist,cally siSnific.nl rclalionship bciwe' Patr (a friirure ot
roba.co .nd bcr.l nut) .nd maliSnanr |tansfomalioD llowever.

{ chcwrnS bcrcl nur 
'n 

our srudy did nor involvc a mirruE
ofrobacco, it is.lifliculr to coope. our results with Silv.man

A significet posiriv. ssoci.don b.t*een smokitg atd lo*c
plaki. is consi{.nr*nh prclious r.Pons (Evnifava and zaridz.,
1992; Kllas.g.tam d !1, 1995). Ou findin8 of a dG+res"onse
rcl.rionship is .le in a8iemcor siri th! study by Kuls.aam
er al(r995)

Th. inccas.d.isl of maliS@nl l@fom.rioD wiln rime m th,s

srudy n ar odds wirh ric prcvious rcpon that thu dErcascd wnh

ime (Srlvemln.r al, 1984). Th8 posibilirls n.y bc elevanr

Fi6r, $c hisrc!%ic.l drhbuto. oflotopl.ti. in lhis sludy may

b. dilt rcnr A pssrrtcoce of b.r.l nd ch.ving in leutoll,lia
c&s in Taise may prclid. . sord cxploarion Third,

d,ff.rcnr nalnEnrs mrghr.ls.fi.cl $.6lc oft &stomarion
WIh rcspccl lo nali8n..r l6.sfoB.tio!, only 47. oi our

lcuropblia casct dld ior havc rhc em. l@aao. 4 oral carci'

noma Such cancc$ may onsin.r. f'om orh.r sll6 ot leuto
plali. bur rhcn sn.ll truDbq,t unlik.ly Io have aff.cred rhc

In condusion, rhis study linds rhar b.l.lnul chryi.g is a sajot
risl fador nor only for rhe Nur.ncc of lcutoplakia but also fot
m.lign ransfoma$on. W. diMrc rb.r .liminrior ofbd.l
n .h.*ins *ould pEvor 62. of l.uloplakie .nd 26% of
mligmnl uasfomdm.
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ehGode.j ry16 4.r'6b. tuF.ddlhle:

3l :illyl] t,0", *1 55,rade-ds oR?.rs,qL'b!b4.('6rE .5ry, edp.euroBc,Hdaflp@,'NfubJgF'.$€de

shcr.6 @ly 2r?a (21l t04) ofrhc ,ftnn.d Frjf,E ve fdnd to
h.E disur. tu6s,s, askriljcur ditm.. (p < 0@t).

T1lc llm ae. nnE. o, rh. t0,{ asoph.aat L*6 Er.tri\ lrd
277 cdrok *.r.'19 84 tIEn oO6, ..d l3-3t tllE 6,,6,
y.$. r6p.div.ly T.btc I sn@ lh. o&t nric fo d. mbin.d
cFri ot tLe suL6rarc6 6 co!,I,.8ar omd lna .dju!i,s
fd dhd.oE;ar6. k E found lh.. in. h,snd lh. nub.r or
subsr,@s usd .odlmrry' l[. nighd rh. rist fq c.phrgal
ama Conp.rd lo rh@ wno rb66,Ed fbft $e $bd:rc6,
subj.cb who cGumed t, 2 ard I bstucB cmcucntly had
I 3,. I2.l, and 619-rok tuk otc$I,h.Edl on@,,,eiFrircly
to5ro cl - 0 81 2, r 6 27 ? lnd 21.7 r7t.9) .fio adrNr.g tor
lgc and Bdder Th. indrngs EDin.d ,mrt,r .0cr tuina
.dj!sh6i for .d&dional te.tr, t.. conMprio ad inhL of
Arm rcgebl6 Hol*r. *. dd.or fin.tlny siSrifi@Dr inc@
iid or joiDt .lIei beNan .ny 2 of the I snbsllnc ({r,ra d

TIE rMhj.a pla ot !8. $d lir.nm. .Ntrprd ot rhc
Nbs6n6.nd ldrsr4 fd cdE.@ll*t' b trsupr ,ud oblc ol Bren Ea.Ebt6.r. pE*nid FrpE I A@u
lh. rist of cm!.dms cortilSat (j4d rmlas ,ft6 .bd!
lsc 65 ,*, rh. pdirc w et.Boriad s 6t Fe o, ,utrs6ed @d 65 y6 ror sub6.qmr &!lF,r. rh. ri,l of d*.topinE
c$phaAdlene, 

'n 
!h. t e 8roup,nc,.sinA m&t.dty The

r.l!t ron$'p betu.cn I'ld'm (onsumpnm of ,ll i sub5cn6.nd
Gepbaecll c.ncd risk ,ts hcroFd sh.+I, Ahhegh th@
w..c instuc6 oa nighs dos u3cu shwrng s smU dccti,e i!
ri5{ rhc obeMroos w.r. Ehiv.ty fd d iroisniic&r Fo,
crmplc,only3 d TobsMnoB,n rh.3rrp: of h6rysmot ^od h.avy ch*eD h.d . r.l!trv.ty te n\r ,or lx$ph.3.ll
@.ea boi illy nitt had ! hrgh.r o,t rhln $N wbo did nor
tmkc or clw (Fisur. I )

we at, adir.d rh. .trd ot tifdiDc cm$Eprion ot rhe
subsb.c.s oo e$phlg.al oMd nst Th? maiiu or{rpoi,b
aor lfcndoNnd'onof rh( sur.rrnc. *.r. ropxl.ya, ro
ciga.dc r6olq 4o5 b.r.t.yd to, lre chtu.a. ed t220
gran y.d fd alcohohc b.!er'3. &rlqj Tlc grop rtu, che.d
,!95 b.r.l-y. .h*€d an av.nA. oa.bod ?0 b.r.t quid Fr d:y
61 20 .(ffiUriE y.4. Th. group rhar consuEd t22O shm_
ycar coNumdd.v.a8. of four t@ l5Occ cffi ofber(J%
,lcoho!) Fr ddr lor 70 conkJtr.,ca^ Ih rhc frnrt regr6lon
mD.lel, we found rhar €du.ron tdcts .nd subskncE u,
iDcludns .i8!fre smokog, b.t.t.h$ins, lnd llcohot colrutrrp_
non. vcre si8li6.ani nsk fidoE oferophrs..l canc., (Tabl.2)
 rr.r rdjEiios for ollicr covs.i.s, subj*Ls ,ho consuDed t _495

ber.lt., ard rcr. rhan 495 b...t.y@s labour 20 bcrtqui.lpd
&y for 20 y.4) weE amd ro hrv.. 1.6 fold t95% CI = I I IO t)
,nd s 9 2-fold (CI 1.8,167) nsk. erFd,rcly, or d.Etopins
cslPhageal c cs, chpard ro $s. $ho d,J nd F&.rganc
smt,,s, subj(a vho smok.d mor. iran :l0 rEct ysr had a J 2.
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Nutrltional risk factors in esophageal cancer.

Navar D, lGpiLU, Josh,yK, Sundaram KR, Sdvasrava Sp. Shukta NK, Tandon RK

Deparlment of Hurnan Nulrilios and rnstirure of Rotary cancer. A, rndia rnslitute of Medicar sciences. Ansari Nagar.

New Delhi 110 029.

Adstract

- oBJEcrlvE: The present cas€_conlrol sludy was undertaken wilh the objeclrve ro study the nutat,onar risk faciors

associated wirh esophageal cancer.

- METHODOLOG': One hundred and rifty diagnosed esophageat cancer patienrs and an equat number of heaihy
jndividuals conslittrted lhe palient and controlgroups, respeclivery. Djelary consumption palern during rhe preceding

20 years prior 1o lhe diaqnosis of esophageat canc€r was assessed utitising the sbnda.d food frequency

_ 
queslionna're melhod lnformalioo on alcohol consumption, smoking habits, chewing of bete[eaf with tobacco was
also collecled.

RESU LTS: Muttivariate analysis reveated thal the nsk o, esophageat cancer was 7.81 times (p < O O I ) h ig h er with
dairv consumprion ofarcohor. The risk increased to 3 16 times (p < o 01) wirh rhe dairy habit ofchewing of betereai
wilh Iobacco. Nearly a two fotd risk was observed v,ien lhe consumptio. of"other vegelabtes. was tess lhan four
rimes per week. A r .95 rimes (p < 0 01 ) increrse n risk was observed wirh the daily ha bil of bidr smoking

coNcLusroN: canc€rs in generar are murtifac-roriar in origin, and severar environmenrar interactrons are possibre. ,
is not easy ro quanlit rhe conrdbltion of die.o cancer r,sk However. lhe results of rhe presenr srudv suggesled that
nutrilDnal factors do play a rote

th?,
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O..oph.3!.| on.er, &.(r <haing.^d hokin8
{
t)approlmrrr lflpl or Lh. Te v.n.bral body (r), m) ro*,.drird

l.ror dr.rdcd (roh l,r.m ro lh. Sasr'o Gopha8 .t ,un.rio,
t{0.m). lfrh.leion rnvolvcd nor. ft,n on..drx;. bolh lc oru
were r(ord€d. Th€ 

^Deriar 
,oiir commnre on Grc.r (AJCC)

sraSing r,sl.D m3 u*d (^lcc, t988).

Slalislicd analysis

Uncondidonal loEistjc r$r6sion.ss6*d rh. asciarion b.rwe.
enc!, lo..r,otr.nd rubrzn.c &. L6ionr 

'n. Bv.n @phrse.l
rh"d w€r. (omp.rcd ro th.,.,rnd.r ot rI? oepha8ou'

Eor subshn.€ ur. w. ed no .ita,.fl. rnot,n8. no (a
chewinS and no al.o$ol .oNumptjon as bas€linrs a compar.d
th.k bas€lin.s to lif.rim. .oBMprio,- UscB ot3ubsrdc6 Er€
suMivjd.d inro two Eroups b.*d on m.di.n ld.ls of5ubrr.!..
u*. Lif.rim. consunprio, of toba.co w6 cakllai.d by nuhi

I

plFna nunb., ol p..rsd.y I by rh. numb.r ot yaB smoted,
yiddint p.ct y. r. LiLun. bd.l(onrumprion ks..Iul.r.d bv
nulliplrin8 th. avc,.t. numb.r of bdcl qudsd.y , by rh;
numbs of y. ! (hs.d, yi.tdint b.r.l yft,s .nd .lLohol by lne
nuDbs of yaB.kohol h6d b&n dluk (Wu.r at, 2oot)_vri.bl6 in th. mod.L irclud.d rt. (>65 .nd <65 y.aB),
.dMtilnll ld.l ( > cou.8., hj8h *hool and < .l.m.nrary *hool)
ard 3ubnac. usc (rob..co, alcohol and arfta). AU p-vaiu.s were

R"[SULTS

ln lotal, 18.596 {s7 ool ot 109), 4t.796 (t29 out ol jog) and 26.5%
(82 out of 109) of onc.r l.sioE r{.16.r.d in r\. uppcr, middl.
or lower rhnd ot o.spha8ur, r.sp.. riv.ly (Tablc r )i j_6% ( I I oui

T.bl. 2 Frar'osr"p k er!fl].(. @ srh ie or eedes..t tre (n = loe)

Ca.d€ enoery O&k F,r)

<15

^8. 
(hMs Od+Fa)

akdd.dB,rpto (F8)

rr (rs 9)
r,r (..2)
r0l (re.e)

r5I (62r)
6l G,r.r)
rl (ru)

53 O25)
r0{ (10.)
,6 (]7))

. (x)

r)9 (04s I55)
r.73 (0.6r t@)

2$1t27 17tl

ro
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oi (r5r cD

r rl (o 5) 2.r)

017 (0)r Ll5)
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r2 (.2 r)

Og,ft eioL,a (p-r ra)

^d:.h.Mg 
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r@

r.5o(03r u so)

ofi (trt cr)

0s2 1026 r02)

{. (25.9)
x (rr,

n (zt
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a.oho .@mph (reB)

70 (5) 5)
25 (21r)
r7 (152)

2r {105)

rr (66)

9t llt )J

5 (2re)
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^oR 
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Betel quid chew-ng as a risk factor for hepatocellular

JF Tsair, LY Chuang', JE Jengi, MS Ho.,lVlYHsieh', ZY Linr and LY Wang!

,oep.nmonr 3i hEhJ MdirE, tsdrEmbty, ad ,clna:r L.b.,alo.r, x.o!$ng M.dot utrreG.y co!.ge or M.dije: rtisrirde or Bdreder scrrs
AdemB s'na, Taaa. R.rr* or Ch,E

Summ.ry The role ol betel quil ch€wing i. l,he &tblogy of hepat@luh, €rcilEm (HCC) las aatuatet in a €sts@ntrot study inctuding
263 pai6 ol age and sx harched HCC p.tre.ts and heahhy oflrors S€tun hepalins B sr,ae ad€€n (HasAg), a^d anhbodies to hrpafiis
C vnus (.nrilrcv) wee de/mded, ad slandadi.ed p€roit inremw onouaeo usrng a srruclured qlestioDnairc Mulivariate anarysis
i.dicared $ar berer quii ch4i.q (odds raib (oR), 3 49, 95% @.fidene intetual(ct). 1 74 5 96), HBsaq (oR, 1669.9s% cr.9 92 28 o7).
anr,-Hcv (OR.3a 57.95% Cr. 18 r s-61 96), a.d edo6!@l durar'o or ress than 10 yee.s {OR, I 71.95% Cr. r O5-2 78) are h6ependenr
nsk ladors o, llcc ln addilion, lnse Ms an addilte l.teractir boFree. betel quid .}l*ing and chda inreion with elher hepatitis B virus
(synergyjnder.5.37)orh€palitis C viDs (srisg, inder, 1.66) Moreover, dsk on IlcC i.creased as durarbn ot betetqu'd chewing r@ea*d,
q am@nl ol beter qurd ccdEd (€.i Pd t end < 0 oml) @ 2ml Ca@r Resrdr Camp.On htlQri,ww bj6n@,6m

x.ywo.ds tElel quii chewng: hepat@llular @rcinomai heparir,s a erusi hepatiris c vios: nsk Iactor

carcrnoma: a case-control study

ilcparccllular carcrnoma (HCC) is on. of Ue hosr comn
malignant .rd devasur'ns hunan tuoouB tn lhe *orld (ldilMn
cr al, I 99E; DiBirc%lic, 1999). Alttsgh .Eo.ic h€pxnt B yitus

(HBv) .nd lepifiis C viru (HCv) inferDr h.vc b..! implE-
arcd 6 rhc najor nsl( rlctm to. HCC (Isid al, I996a, l997ai
DiBi$.8li.. 1999), some llCC Ecu6 ,tr pati.nls *ioour
.viddE( of HBv/HCv infdm, suA8ernt th.r orhd dvim.
mcnral or S.neric ficlo6, n.y .ls b. mpon4t (B.nsch er !1,

1999; DiBisccglie, 1999: Ozrut, 1999). a.sid6 alcohol &inlinB
rnd cig.r.n. mok,ns, beI.l gu'd chewint tr o n'.grar @8.
pon.nt of rh. oltuE! fabnc ol l 0 2fZ of lhc hm.n popularrm.

Ir is also . topul habil throlthoul Tarwan. The clllivalion ol
6rec, rrc6.nd thc prcduclion of aE. nuls incrc.r m k.dly
duri.g $c l$r I de.d6 (Xo .l al, 1992; Chcn aod Shaw, 1996)

T}e eslimar.d .umber or habnual bctcl qurd ch*.E is a.ound

on.renrh o t rhc 20 millDn innabxanrs (Ko .r al, I 992). The popu-

I.lion ofbcl.l quid chereE imr.!s.d er.dually
The insr.droa or b.r.l qurd rclude arsa n (rllc nur of dt

AMa .atdh" raln), t*tel lcrr or 6xn flom P,/p' ,.,/e, and Bld

slat.d pasl.. Drrins bdel quid ch&in8. atea n {.riv.d nirc
smiE m.y mcihylat ed cyMthylat I'v6 DNA (Prctopczyt .r
al. l9E?), b. Bcnoloxic lo h€p.ffJas, and hsce pdluce livcr

cucd (Bhi& cr al, 1979; Nishilawa .l al, 1992). AB. nur may

cnhlE cheo,cal hcpar@inogo.ss (Bhdc el al, 1979; TeaI. ct
.1, r 9E6) O! the orhcr hrrd. rlE b.lcl laf .onbins hiSh cdMra
rions ( I5 mB r' tEsh rci8ho ot efrul€ krou ro bc a Dd.nl hcp.'
tadirose, (PhiliF. 1994). MoNle( ,r has been 

'epn€d 
thar

)7 5y" ol ot6a nd sepl6 rt, nfesbd wirh .0abrin Bl'
poducirs fusus. .rv(ai.,/6 /du' Ea,sudd,i &d Msra l99l)

^@,led3l!o!.1xc|2000

NeglUn've6n,cdcaeolMe

Bel.l quid cheina may th@f@ hrv. sirc carcinoSd,c and
tumu prcmring .ctiviry i! 0E lild mkins n peninenr ro asss
0E pcaibL .fLcts of bdcl quid .hditrB oa rhe devctoomr or
HCC, shich i. orc of ilE rrcst cl)|:!mn p@al6r @ce6 m Taiun
(Tsai .1 .r, r 996.. r 997a). TIc bere! quid hyporh.$s was rcsr.d using
rh. dala coller.d i, a ca.rontrol slliy ot nsk f&lo6 ftr HCC

UATERIALS AI'D ETHODS

Study population

261 conwuriv. ncwly diagrosed par,ents *irh HCC, 205 malcs
d 58 fcmal.s. wer.rc@ircdasth. case aroup rrom Dcpanmenr

of lnr.mal M.dicim. Kaohsius Medical tln,versny llospnal
during rhe pcnod ftom Auglsr 1996roDfrembtr 1997 llCC*as
d'agr6.d by aspnarion cytology or btopsy. During rhe same sludy
period.26l hcalthy cmmuniry r.sidcnts, who.nter.d lh. hospilal
for physi.al ctel up. march€d otr .Ee (+l yc.rs) and *x. $ere
cnrou.d .s $c .onrol Brcup. AU conrrols hnd noflnll sctum
am'.or.aDsferasc lev.h and wirh no sp.ce occupyin8 lcsion in rhe
liver. as cvid..c.d by noml abdomrn.l soDoaraphy 'lh.r. was
no dtflcrenc. 

'n 
median.ge bcNe.n.ases (59 y.ars; ranAc 29 83

yea6) and conlroh (59 y.a6i tusc:29 82 yea6)

Siructur€d quGsiionnaire and stan.lardized int€l.iew
we d.sisncd a shcrur.d qudriomairc ro obuin iniomar,on on
agc. ser, educatroml l.yel, habib of smokrng {cr8arcfics per day
anddurarion ot smol,ns), alcohol dnnting (hc quannry.nd du,a
rion oldrinl,n8. rr"es oralcohohc trv.ra8c), berel qu,d chesrnB
p6.ltce (duarDr ofhabir. daily amounr consumed, rypc ofberel
qu'd 

'nSredicn6 
consum.d). A habrtual bdcl qu'd ches,s wat

defin.d asche*,ng osc qurd or morc darly fo' ar lcasr onc y€a,  
habnualcrSarcuc smotB, was denn.Ll as shokrn8 one crladrc or
rior. ptr dar lor ar leasr u,r yc.r A hab ual rtcohot dnnl.r Nas
dclin.d as dhn['n8 alcohol lor more rh.n rour d.ys a wc.t for at

i$tr
(
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Iabr. 2 Ris[ or Bcc mdl,'d by *ler quE deng, sbus or .nGBcv
and Has^o in r€c p.rienrs omp

Betel ouid.newins M ns* ol HCC 111

f.!h 5 R* o, h.p.@nura. 6,.rl@ Ms.d m lyp. ol b.ter qu6

an9cdbn6, du..b and lobl mni ol b.bt qua @nsoed

r€c, hep.rD.drulat ercimm.i oR, dds r.r.r ct. 6rae@ hreMl:
HB!A9. h.p.riE 6 ..rlae antg.n: anri-rtcv. antb.ar€. to bpartu c nrus

'uEt-ur.br. l

r.ble 3 lhb.dim be*sr b.Er qurd dwi.q ttd .di+lcv 6 Er 6l

oR (esr( cr)

N6u*. rle0.r6 .r.gat€
Ne$. r&!6!E P6i .
NouseiPosliwNegdry.

ILrcsa* NelBe
N€sat*Poire

User Posirrc &e96we
P61,*P6ine

so 19 32 00.a2-36 t 7)
t t1.13127 65.2tr€ tol
4 37A9(1033 rs1.37'
17 3so(r 27rr 64
4 r 13 42(35 59-.36 95)

- 1 ro..21tr261-3s1 32)

oEh or (rw,'e (yaEf

10 1 3A tO s3-3 59)
7 s5s(2 27 1. 17)
3 627O 67 207.)
2 3.74O 37-3401|

.nti.ncv Cr.s C.nkol. Oi'
{, = 263t t, = 2631 P5t c0

" Pr tn <o.ooo1 (Mankr 6Msir 
'od 

ld te'd)'

T.rr.6 crEi duffi h gailB*i,' he9.rlElnra. @lrna
,irh ,.gad b b.t.r qlil d'*n!

HCC. h.!sr...tE o'm: d+lcv. ..tbd.t b EFtd c G.
oR d& Erb: cl. drtoeE fidEr rsvEllrft,.r - 1,65

T.br. a l.t€dloG b.tw6n bad qun clting .nd HB'ag m dst o!

HAsAs C&es Codrors
(n- 26r' (tr= 263)

u*d lr dnl€,]$ ol topod.ns
{Et. EG .rp.66.d 5 Dd6. (E.r6) os tc erF63€d a nsmEr

cirholics (P ,. 0.0001). Bckl quid ch.w.6 w.re frequcnllv

habiual sokds (P= 0.000I ) asd alcoholdnnkds (P = 0 0ml)

Dtscussloia
By 6tna ! fomd cpiddioloSic.l appNch, ihrs sludv providd
evtd.nce thal habitual b.kl quid ch ing is o ind.P..dcnr risk

f.doE for llCC. Hovc!.r, rh. .sriDared popul.tio. affibutable

nsts indicllc th cluonlc HBv/Hcv rnferlons zre lhc m6t
imponanr rist rado6 of tlCC !n Taiwan {Tabl. l). Sincc bdel
quid .h.*itrg ha nor been shown ro bc a risk tacto6 of llCC
bcforc, ir n impona ro validat thal ou lindi.S is nor 

'.tue 
to

confounding bEs. Thc bras may rcsult fiom rb€ contol sclerion
rnlomalion bias or by un<oDtroll'n8 conloundinB faclor
Accoding ro mcdicsl t6ods, our h€llrhy conrols wc'c h.althv
sublers who.nrerd rh. hospnal volunhrily lor physi.al chtct
ur. Thc p'cvlleNc of HBSAS (22 I%) and anrillcv (4.6%) in

our healthy conlrols *as sm,lar lo rhosc rn volunlecr blood ddnors

II$reral. 199'7b)o,comun'ryconEolsInth.slmearca('l$r.t
al. 1991, t996.,1996b) The esrrmaled ptcval.ncc ofcunen! bciel

2.52lt 1l-512)

HCC h6@i@rlul, @rolm HBs&, h.p.!6A tude anrE n:oR',

odds Ei.: Cl. dfi,re hred'r 'Sv*'gv ''d'! ' 
3 37

Thc mediD value ol lolal amoul ot b.lcl q d co'suntd in

llCC Drrr.f,b (lE2 500 quds: Ensc'r 000 ?r0 000 qud\) $a5

h,€he;rhtn rht' (109 500 quld!. regc l0 200_547 t00 quld\) rn

..;rols rP. O.OOol). lh.E va 
'n 

rnc,ea'cd nsl tor developrn8

BCC !n subj6li.oosum.n noE rh.n loo ooo qtrids (OR = 4 54'

SS.z"Cl. t.lO t'a.9e r Tn"," i$ posrl,! c hncar rcnd b''*en b'tl
qurdrconruned aDd the,Gl lo' HCC (P- '00001 'Iabl' 5)

clinicalcharacieristics in HCC patienls according to

tEt€l quld chcwing

As shoM in Table 6, lh.r. vas marBlnal sgnrfic:nr' 'n rhc

med,rn aF. bctwcen pari.nrs wirh b'r'l qlrd chc*rnr aid rhor'

s hour (P = 0.058). HC( lailcnrs *rih bcr'l quid chcsln8 \ctc
n,Edomrnanll\ ma'. lP ' 0 tIJ01,. Jnd kndud lo b( an'r ll( V'

i.".r*c IP _ 00081. All 7l h.b,rul bcrcl qurd chc$er' *cr{

tht:
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Sa^fiole"in trctel quid may be a riskractor Ior hepatocellular carcinoma:
case report
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Case
Ihis adicte has t eeo .,...er .aived.
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fiB.2:AuloridioS,. of polyclhylen.imin.-cellulotelhitr
lay.r (hrom.tosriPhy maPt of "P.bb?ll.d dit6tr of ONA
(auloradiography Frfo.mcd wilh Xo&l Bionar Mx film for
3 hoor at -70'c). tefl: DNA Lm H.pG2 cellr rr.al.d with
40o uFol/l r 

--hydrorys.frole lor 24 hou6- OE efrole_DNA
adducl vhuali2ed at a bl.ck sPol en b. clearly *en in th.
botl@6 lefl corner of lhit aulor.diotram. RiSht DNA from

liver biopsy rp.cimen. A sfrck_DN^.dducr (ao be seen .l
rhe bonom lefi cornerofthis auloradioStrm.

umoles. Thc l.vel ofs.frolc DNA addu.t dttectcd uar

22 i adJucrs per l0r nucleondes rn Lver, 7.1 addu.ts pet

l0r nucleotidcs in the oral squamous cell crrcinoma and

0.8 adducts pcr I0roucleotides in periphdal blood
lculorres.'Ihc profilc and lo.auon ol r-hc sanole-DNA
,,tdu.iwe'e rmil,r 

'u 
tho* or.ddu(r founJ rn IlcpC2

cells rcat.d s!h I' hydrorys.frolc; thc adduct has bccn

id.nti6ed rs M{t'rrr-isos,frole I 1yl)2'-deorySlano-

srne.. ln p,r,ll.l trudres usrng 9m,l,t t'ssu.\ obr.ine,l
trom 6 ocoDle who hal heparoceUular carcrnomr or or,rl

-""-""';"ll crrcrnoma and who drd not chew bercl

q'l'a, *. *.." unablc ro derccr rht sefrolc-DNA a,ldu, '

Comments

C:rcrnogcn-D\lA rdducB rcprsnr chemxrl moh6o'
tons ro Lhe scneoc nrateri,l They usurlly an'e fiorrr thr
broacrrvrrrrn-of a mrrnosen. whi(h rhtn rcrcts Mrh rh(

I)NA. 'l'he dam,se caused by adducls is cent'al to theonB

of chenucal carcinogencsis znd is coDsidercd a neccssary

orcrcourrre for senc muta!ton and runrrrr formrtlrr
\.d". ," -"" t-. 'h.M rha' qfrol( 

'n,lu.ed 
Lv(t '''

c'noEenc$r is c,n,elrttd wtrh rhr t'rmlton 'f 'rimlt
r)Ni rdducr''Thr' rype ,rf rdducr ts crclcd rhrrugh
.lrochrome-P45o-frediated fo.tatmn of llhydrorysai-
rllc: rh;s compound n sulfonrted to btconrc an unsrblt
sulturrc acid cstcr, which thcn forms the srable safrole

I)NA adilucts.'
AIhu ch r}!c'c \ru,l,6 do nor pr,,vc rhar thc stfulc rn

lr'el qurJ caused ou. pauenr I heperocellula rronomr'
rl,. r,n,l,"g' ,r. \uggcn'r( wr t"ur,,l 'rfrolc I)\A
r.l,lucr. ,n Gc nu.leoldcs oftht biolt* speorcr fr":r thc

h.rrlocrlhLr r rt. rn, rrr r ihrdrrnhnt"nolt\er ,lln '

*"1,",','1,, roth,r ro,,"a,n\Jl,, e r'(rtcd rrr,'1 hrPlr.n'.'
tht lpcr rntl lower in rther ri\sucs (he Io'.1 in pcnphcrrl

blood lcukocytcs was only l/51 thc lcvel in thc liver). Our
preliminary obsN.tions indicate thrt hum.n tissuc har-
bours fi. potcntjal io bi@ctiv,te th€ safrol. in b€rcl quid
to irs corcsponding DNA zdducs, paniolarly in thc liver
This study is the firsr to sho* thc prcseocc of srable
s.Folc-DNA .ddu.rs in hep.tcellDlar o.cinoha and or,l
squ:moB cll .i.cinoma in2 hcry bctel quid u*r.

ComperinB interest5r None d{la,ed.

References l
I rtu yc. HuftYL,k. ct, crEn MJ, Li rrv,Teicc &kl qudcho.

hs. o;r(n. h.li"s tid .L.l,ol .6$npn6 'clncd 
(o 6:l <...n !, li!

.a 1t>,1? tot Mtt te\.t 141t t
rt\6.l!i61^*cn4,.|h.6lL.a'n6

te 4 @,nJ,!\ .b* ot.t6i.t b n, abn, iNI ,, .d &brtNJrt

i Hfftrs LS, W'gCX. Sh!. Ml. KD ll Ph<turi<.mFfdr qa 4r? )d/.
ry nEduhbDE:s.ns In, H. cT, L?

$ 6Ar t Ar.lfi, *ntu.,.n t adry wtninsroi, 
^n.n.rn 

oEni'
olS6.9a l9or p 136 9r.

I ail., Mv, Rr @$x Nq<lo* Pl.m& .n ohacmdr oi.(irir.y
o{ llrGrhbdtis Gr ld lJrrrmnrl, d;{B rrN^ ,.ldutu arrqGds

j (:lo cL, c6 cv. ci:ng kw. L'u TY srndr l*r DNi\ zdarG D qn
dls tln drl trr !.d6r blll . b.r.l quid d<tq hrtury. C..rr.ro-
d rerqzqrt rxr .

d Phjll,F DH. r'nnG lA Mjl[r Ec, 
^d:tu 

B Th. N {m or glrjn< rd
. t+rm of .niB r5d!6 a ,,6 {r .Elor h.dins or h.-boliolb,

7 (;ncr RC. 'lr!< ruI. ul DNA alJlla in (nlnicl or.irug!.ri' rr"d no

3 PhnrD' LrH uN^ ''!us.r6d 
lrm siJ<.6r.rul. rnd rJ*J !F.

F,ud! rd 6m b.nrm. ud 
'b 

cEbolt. In, H.dnlnh K. D,pplq A
Shurd DEG, xldhbr Fr, s<ldbrck D, Br&h Il,.dbr DN,r rrad(
i.rntad.,r t ,ora.t tE [x^t I^Rc s. PUH r?l l.]-n. F,uG ln-
k6rn6rlA!(ryro n.xrh @Cec,. t€4 p rlr.ao

v q'lkt r^ sulf6:ooi 'n.ll,m tusry Dd Fs 1u.

Reprint rcg@h to: Dt t \un4-\ un t 
'u- 

t\Padneot ot M.dt rl
RNzr h. Vptedn' Ctrtrl tlotpnal - f .'tpi- Shth-PaL I atpat
I t 2 t 7, Iaiwan, R..ttubhc of China; fax 886 2 2a/5 I 562;

t+t7



(l*.-".. r<l

gclegeellesla!@ 
z@3 Apr;11(3):2a r _50

ff!},il*{1$:;:1ifl.*:[i$Lfi:"rf 
#31i1]"133;3ii"j:r 

j
wano Ly. yql.ql. !!tSI Es!1c. wr-!{tt. su!!A, yalg !J. chien-Jen c

Gracluate tnstirule of Epict€motogy. Co ege of p,rUJ iiealh. tralixEt Taiwan Univ€rsity. Taipei, Taiwan. ROC

Abstract

OAJECTTVEST Hepafiis A vitus (HBU rs

aim o, lhis stucry is ro assess the assocjari 
ot hepabcellulat carcinoma (HCc) in l'he v,,orrd. The specifr

cne,ring and cigarette smo*,* 
"r,,onn "u,o 

n the rist ot Hcc and habns or arcolx

riETHoos: A rolar of .t 1,a:|7 rnar€ resiren 
h and wilhout clrooic HBv nbdioh 

'. J drinting t'elel quid

Hepatitis I surhce antben (nB*n 
"- ",o 

'n '"'*"n 
lvere recruiled in lhis communilv-based cohorr study

en:yme immunoassay. an, * nuor" o, ,,' 
ainsl hertarfis c virus (anri Hcv) in ser

ihrough standar.tized pe.."", ,r,.r,.* 
"o'* 

o'"krno helqu'd chs'ing an' 
"'nt"nt-"" 

*t" o"tutt'n"o o'

9t.8{tsperson-yesrs, 1r5in.irenrr-rcccrs,o 
asructuredquesrionnaire,;-;;ff;:':-

prorire Th€ re,arive n* (Rnl or oe"eroping re 
identified lhrough data Inkage wilh nato

esrima,ed by co,.spropon.*, r-*r",*,:":::;T" ""'"': "';;; ;:#ff:;:;","
RESULTS: Signiricanfly increased HCC ,jsk I

berer guid cnewers and cig"r"." 
".ok"o T*" 

dse'ved for seropositives of HBsAg or ant'-

Hccandthenumb€rofh"o,l"ol",ostan"e, ]sasignificanlC,ose.,espon*,.,.,*",,,::":;:,,:::",
HBsAg-seroposn ve subsrance users (RRs: 17 

e highesl mutivaria,"'adjusled Hcc risk vr

HasAs-seronesarive subsran.. u*," 6a", r 
) rolrow€d bv HBsAe-seropo*''";;;f" "0""'* "t"*

murivanare-ac,usrec, rerarive Hcc risks ,or hat& 

7)adHBsAs seronesairv" 
'"" '";;";:" 

t--s: 13 1-1e 2)

seronesarivesrhanHBsqs,seroposiriveones 
)itsoruseorvanoussub'sr""'**'";:';;r":XI;"::'

CONCLUSTOI: Habituat atcohot drinking. teiel
nsk or Hcc Abstinence,ro_ 

"rb"t"n . ,.u i" iQ 
heung and cigarete smoking are associr

inrecion is endemic 
mporranr ro,rhe p,evenro"o,n"",^ 

",."" _jlil]";r_*
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Habitual Betel Quid Chewing and Risk for
Carcinoma Complicating Cirrhosis

Jung-Fa Tsai, MD, PhD, Jen-Eing Jeng, MD, Lee-Yea Chuang. PhD, Mei-Shang Ho, MD,
hhg-Chin Ko. MD, PhD, Zu-Yau bn. MD. Mn-Yuh Hneh, MD, ,

Shin-Chern Chen. MD, PhD, llon-Lung Chuang. MDt PhD. Liang-Ycn Wang, UO,
Ming-Lung Yu, MD. PhD, and Chia-fen Dai, MD

Hepatocellular

Absrnct: This ceanirol study ain.d ro a.ss lh. ind.p.nd.nt
..d inrcacriv. ml. of h.biiul b.r.l quid ch.pins od loom nst
factos for hcparcllul., carciiona (llCC). Slbj.cts .tuoll.d
iiclld.d 210 p.i6 of$r' and as..nar.h.d cidnoric pati.its wirh
lrcC, pariors wi$ cinhosis alont, and hel&y conroh. lifoma'
rion on risl facroB Ms obtaincd rhough edogr .xaniMr'on of
h.parnn B $rf.c. eria.n (IIasAB) and .nribodrs ro h.p.tir's C
vns (anri-Hcv), .nd . sr.rd.rdir.d pc$o.al inrc i.w wirh a

srturu.d questio@jrc. Multiv&i.r. elysis indior.d rhal b.r.l
qu'dchd,.g (odds Bro [ORl,5.El;95% @nfd.M inr*.|Icll,
2.26 14.94)j HBsAs (OR, 17.98; 9t% cl. 19.6J 71.42): dd anri'
llcv (OR,47.21i 95% cl. IEEGllE.25) rcrc ind.Fnd.nr dsl(

facloE for HCC sh.n HCC pati.nrs w@ omp.Gd with halrhy
conrols. Usine p.riols wnh .irhosis alonc .s a rclerencc eroup,
mlhivariar. drlysis indicat.d thar dly b.rcl quid .hcwi's (oR,
l-69;95% Cl, LU 2.76) 

^nd 
IIBiAs (O& 1.5.4j 95% Cl, l.0l

2.17) Er. ind.p.ndar ntk fadou for HCC. TleEwdd add'tvc

''rd.nm bcMca bet l quid ch.ving d dE prs.nce ofcnh.r
llBsAg (syrogy ind.r, t.22) or .nli-HCV (syrcrgy in&r, I l5)
MoEov€r, a hignd rbt of HcC was ass@iatd wirh a lonss
duario ol bercl quid ch.vinB and a l-gc. amuni of b.r.l quid

co.suDcn (each pr- *d < 0.0m1). In .oncluion, b.r.l quid
ch.wins is a. indqp.ndc"r nsk r.cror ror ciEhoric llCC. Ttcre c
.n addni!. incracl,on b.ixen b.r.l quld chding and ch,onic
hcDa is B ad,/or h.pa is C vitu3 ,ifecrioi.

(Medi.iN 2004;EJ.I t6 I8-l\

f roo rh D.p6lwnt or l.r.ol M.dtE. Ciliel L.bn try, BEh.b-
isE,, and Public Hallb, Iuohsil.8 M.dE.l Unit6,ry Coll.!. or
M.diciE: dE Nri6.l tlallh RcsElt lDrioBr .rd ,E l.rituic oa

BDnrdrel Sci@, Ac!d.n! Smrr T.ira.
SuDoorcd i. p.n b, ! 3r.t nm lh. N.riodl Scime Colm'l of th.

Rcrubl,c 6rcbd (Nsc 85-2131-8{17434 Ml4)
Ad{n6 rcFlnr !!qds b: PbfM ,une Fr Is. D.p.tui of lnE!

n M.diciE, Xr.nsidS M..tlql Univdiy Coll.8. of MdHE,
K..,hsiun8 3O7, T.i* a.r: 335'7'11239t5,.-n.'l ,lte@c. kmu

( opyngh C 2m4 by L,pprtron w,ll'ms & wrlllts
lssN oo25 7974/04/3Jor-01 76

I)oI lo t @7r01 nd o0O)12597 r 30127 .a

116

Abbr.lndon!: di-Hcv : arib.di6 ro [€Frds C vitus, CI
. ll.tlE fl.1ur, HBrAg = hcFriri! B $rfae brigcr! IiBV
h.?arirb B v'N, lrCC h@ar@ltubr c4iM4 IICV = hcoditis C

INTRODUCTION
Llaa'occllular carcinoma (HCc) is onc or rhe mosr
I lcommon anaaevasurrns malisEnr human tumors ltcc
accounB for up to E5% of primary liver cancersr6. tn tems
ofrclalive fiequcDcies, HCC ranls as rh€ finh mosr common
cancct in ihc world, and thc s.coDd mosl common cdcer of
rhe di8€srive rmcrr6. HCC also lanks sixrh in frequcncy
monS men and elevcnth among womcnr'z67. The number of
HCC cases has increacd in rh. United Srales durina rhe pasr
2 decades, wrth a shifi in thc incideflce rare lowdd youn8er

"g",gro,ps'o" 
Similar trmds in thc incidence ofHCC ha!.

been obs€Ncd worldwidcr6. fie pathogencsis of ltCC is a
mulhslage prcess with a muhifactorial etioloSy:"' r6.46.er

The srikins seosraphic difcrcnces in $c incidence ofHCC
su88csr rhar €nvironmcnral facloB liequcnrly conrnburc to
,ts dcveloPmcnl'zt16 'o 

4r'!?'et' r n.

Atthough chronrc hcDdixs B vimr (HaVl16.'0.'1.6'.x
t'r and hcpariris C virus (H( v)

,ntcclron16''o'rr'rr'q'dl 7s'3.e'.r \\ r{ r11 r$ r60' /r have bccn
impl'caled as the maior nll faciors for IICC, some HCC
occuB in paricnts wnhout cvidencc of hcpalor.opic viral
infcclion. Thc$ nsk facrors includc nonalcohotic slearohe-
patrtrsl''r3. oml contmceprwc.rrto. aflarorin)6rre', obcsr-
q'm. pamsrric disas€', diaberes metlirus'&se '5r. primary
biliary cinhosrsr6, and somc heredilary diseases. su.h .s
gencric hemNfuomatosis4r''r.e7, po.phyna curane! rardae',
hercdrruy ryrosinemiaet, citrullinemiar6, witson disesr6,
rnd alphdl anr, rryps,n deficicncy". This rnfomafion sug
Besr{ rhar orhc, cnviromcnrdl trrroa. geneuc atrera.

or drilercn(cs,n t,fenvtc
rn.,y al\o bL nnNnanr rn rtc Aeret"p

Med,th? . Volum€ El, Number l, May 2004

reprooucno. ol IhE arrcle ls p,oh,brteo
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a pcrson chcwing I quid o. morc daily for al lean I ycar. A
habitual ciSrrenc smokc. ss defincd as a pe6on snotioS
I cigaEnc o, morc fEr day fot d leasl I ved. A habilul
alcoholdrinker was defined as a p€rson drinking an alcoholic

bcve€Be more fi?n 4 days a wc.k for at leasl I vear. All
HCC cass and matched conrols werc inldicred by irler_

- vicwen tnired in sludy delails and questionmire conl.nts.

Atl inrerviews wcrc condwt€d in Pc6on usinS lhe struciuEd

Serologi( Examination
I lteparrtis B surface inogcn (HBsAg) dd antibodrB to

hcparnis C virus (anii-Hc\) were d€leclcd bv Ausriall .nd

sccond ge.cralion Abbon HCV EIA (Abbott kboratoncs'

Nonh Chicago, lL), respectivelv. For anti'HCV' reacriv'

spectmens werc rclcncd. only r.Faledly reaclivc sp.crm.ns

were interpreled as anti_HCV positiv.. Convcolional livet

fii.crion re$s wer. roslrd by an aubanalfzer (Hitachi'

Model 716, JaPan)

Statirti(al AnalYsis
The Mann-wlim€y U tesl was used to cmpare rhc

dincrcnce betwc., mdians ofcontifltrous va.iables. The x,
lcsl with the Yatcs corr€ciion or thc Fishcr eta't tdl wd
usd lo compatc diffeErres bctwccn proponions wlEo

appopnale. Manlcl exrension res for rEDd wd usd to

ermim llt€ dos€Jeponse rclalionshrp for lhe nsk csnmalcs

ofvrious combinariotrs of risk f4tors. Odds atio (OR) wtth

95% confidcncc inlenal (95% CI) ws used to cslimale

causal relalions bctween risk faciors and e)Qosue. A con'

ditional logisiic r.Sression analvsis was us.d for multivrrialc

analysis. Uncondition.l slcp*ise logisric rcs,essiotr analvsis

w6 used for cslimalinB risk facton of habilul beiel quid

chcwing in HCC Paricnls. Adju$ed OR and e59' Cl wsc
dcnvcd fron logisric regression co€fficicnrs ro providc an

esrrmale of lhe sBlisxcal assial,on berween a Sivcn

variablc and rhc discas (HCC) wirh lhc other vdiablcs

held consunl. Syncr8y iDdex w4 uscd to eslimale lhe

inr".acti'e cfreci amooa nsk factors for Hcc''13 To

calculare lhe popularion anributablc rist for faclo6 siSnif'

icarlly ssocialcd *ilh HCC develoPmcnl in muliivdiatc

analvsis. rhe lrcqucncy d'stribul'on of fic$ nsl tactoE in

ih. he,tthv conlrol xrouD wa rrs.d lo rcprescnl lhe

o,onon'on of p"oon, exposed ro rhc factor in lhe gencral

iooularron. Iwo'rarled p lalues and 95% Cl wete gitcn
'*h"n 

"op-p.ut". 
en ,tptta of0.05 was ued 6 rhe 

'ndicalot
of slalislical signifi cance'

RESULTS

Demographic Charaateristi(s of Ca5es and
Controls

The frequency dislribulion of sc)(, age, slarus of

IIBSAA ad anli'HCv, and Child'Pugh tsEdcs oI the studv

t7E

popularroo is shown in T.bl€ L Th€r€ was no si2tisrical

dife.encc in th€ s.I distribulioD and n.dian age amona lh.
I groups. Morc $an 8ffl' of ca*s and controls werc bc_

rwen a0 and 69 ycars old (dara nor shown) Tle Prevalence
of HBsAs (or a i-llcv) in the heahhy contml srouP wa
significanlly lower lhan thal in palicrls wilh cinhosis alone

oaHCC paricnts (each p: 0.m01, rcsP.ctively). The?e was

no siSnificant diff.r€ncc in lhe prcvalen e ofHB$qa or anlr_

IICV bclwn HCC padenls and PatEnls wilh cirhosis
aloDc. At lasl I marker of HBsAg o. anlLHCV was found
rn Eqo/o ol pJuents srrh c'rh6i' alon. .f,d q4q" oC llCC
parrcnrs Compared lo pal,enls wtrh crEhois alom. llc(
pancnrs had a highcr prevalen6 ofberng Child PuSh grade

B (17.61% vs. 21.90%, p = 0.m01) and a lower prevalence

orbeiDs Child-Pugh gade C (10.95% vs l9 O4%,p = 0.014),
rcspecriY€ly (see Table l).

Habirual bcr.l guid che*ing Ms found in ll (5.23%)

hcallhy controls, 14 (16.19%) paicnls eilh cirrhosis alonc,

and 52 (24.?6%) paricnts vrh HCC
ln heahhy codmli the frequency of bcing a habitual

alcohol drinker was hiaher in b€lel quid chewers (45.a5%)

rhan in subjccls who were nor b€iel quid chewers (9.54%,
p = 0 0ol). Such a trend was also found in palients wiih
cirrlrosis alone (67.64"/. vs 19.31%, p = 0.vJ0l), and in
paticnts with IICC (4E.1% vs I7.l'l", p = 0.0001). Compared

lo subjecls who wer€ nol belel quid chewers, betel quid
chew6 had a highcr ficqucncy ofbcing a smoker in healrhy
controls (90.91% vs. ll.16%, p = 0.0002), in pali€nis w'rh
cirrhosis alone (91.1'1% rs.31-5$/o, p = 0.000t), and in
parienB wnh HCC (76.9% vs. 38.6%, p = 0.001).

fABLt l- Patienl Chara.r€ritti6

P.ri.rrs wnn P.ri.n11 with
(-irrlt..ir airhori{
Wiit tlc(- With. tlc('
(n = 2lo) (n - 2lo) (n = 210)

B
c

l?0:40
5E {lE-E2)

t2
40

t4l
tl

r0E

211

170:40

,7 (16 82)

2J

4E

t21
l2

124

40'

l?0:40
5E B8 8l)

r65

l6

abbEtirnN llCC - t9rrd.lhl, c.rcrmn.; HB5AA = hep. ts B
surface mr8cnr ant'llcv . enbodiE to h.p.Ltr. c v'ot

'p 0oml{ti$.r cr.cr t )
'r 00r3 (rrh.r crac' r.n)
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TABLE 5. Ritr lo, HCC Modilied by 8.tel Qoid Chewioq Slitus ot anti HCv, and HEtag in HCC Pali€nts CmPared with

anri lI(:\' lIArAg (n = 210) (n = 210) (9s% cr)

6

r05

ll
t2

l6

5

157

l4
i
l
8

2

I

l.o
60 60 (25.t?-149.00)

r29 52 (15.50-5r8.48)
78 50 (15.86 2t6.2?)
9 8l (r.9? 4EO4rr

153 25 (64.13,928_mr
B7.tl (l].69-499.E8)r

AbbEriato6: !t. PEvioa ob!6
'p - ooool (Fisher.ncr cio
rp = o02{ (F6hd.pcr B).

inremcrron between betcl quid ch€wing and HCV infecion

Similarly, rhe risk for develoPing HcC was stronglv

associarcd with the pr€scnce of HBSAB and chcwing b€tel

ourd (Tablc 7) Moreorer, IltssA8 Posrrtvc tletel quid chew-

;rs had rhc hish.sr OR, and a sFerBv Indcr of 5.22 TltB'
results indicalcd an addilivc irteraction b€lwcc,t bdel quid

chewing and chonic llBVnlCV infcclion olt .isk of HCC

How€ver. lhere was no muhiplicat,v. inleracrion belwecn

berel quid chewing and chronic HBV^lCv iDfection on

mulrilanalc analysis (dat2 nol shos). Talen togetlcr, lhc

interactrotr b€tw€cn bclcl quid chewing and HBv/HCv
infecl,on was gcaler rhan the sum bui lowcr lhan the prclducr

of rhc ORs for eith.r betel quid ch€wng alone or subJccls

wilh cr$cr HBvlHCv infcction alone.

characteristicJ of Betel Quid Chewing in HCC

Patients and Healthy Controls
Bcielquid chewinS wilh.ither bctellcafor with unnp'

bcrel ,hiil wds stronglv aseciated wilh incrcased risk for

dcveloprng llCC (Table E). chewing b€tel quid for mort

TABLE 6. lntehction Betw€en Hepatitit C M'ut rnlection and

Betel Quid Chewiog on Ritk lor HCc

rhan 20 yca6 was an independcnr nsk facror for HCC (OR,

14.79', 95oh Cl, 4.97 34.45). Morcover, lh€ lonacr th.
durdtion of betcl quid chewing, lhe higher lhe risk for
devclopiDg llCC (p'- ,d < 00001: see Table 8).

The m.dian value for loral amount of betelquid
coNm.d ar dra8roes of cancer rn HCC patrcna was

significan y higher lhan that in heahhy controls (dalz nol
show). Th.re w6 u iDcreas€d nsk for developing HCC in
subjecrs who consumed more lhan lm,000 quid (OR, 10.32;

95% Ct, r.19-)0.47], Therc was a Posirivc linear trend
bctwe. btal bcrel quid consumed md the nsk for HCC

Or- .d < 0.0001; s€e Tabl€ 8).

Clinical Characteristicr in HCC Patients by Betel
Quid chewing status

As shown in Table 9. univariate aralysis indicated thal
HCC patienls who ch€wcd bclel quids w.re Predomindtly
male (o& 16.71: 95' Ct,2rb 83.87), h.birual smokers
(OR, 5 30; 950/. Cl, 2 57 10.E9), habitual .lcohol dnnkers
(OR,4.49ig'rhCl.z26 8.90), and rendcd ro bc Child-Push

smde B or C cirholics (OR. 201; 95% Cl. 1.06-1.81).
Multivanalc analysis indicaicd lhal malc gender (OR, 1093i
95% Cl, 135-88l0), habitual alcohol dnnkrnS (OR, 2.92:
95% Cl, I la-6.14), md habitual smokin8 (OR, 2.82; 95%
Cl, 126 6.32) were 

'ndepe 
cnl risk factors for habitual

DrscusstoN
Ou clulrs rndrcared rhar rherc $a\ an associarion

betwen habnul bclcl quid chcwirg and flsl for HCC
complicarinS ciFhosis (s€e Tablcs 2 ard l). Aficr coDrrollins
rhe possible confounding effects of cirhosis on lhc nsk of
IICC, habirual bclel quid chcwing sas slill an indepcndeni

oslt facror lbr ll(lc (seeTablc4) Thccurent (udy hdicares
rhat l,fcayle diffcr€nces co.rnblre ro rhe n\k ibr HCC As

Quid
(n = 210) (tr = !10)

lll
45

l2

t9l 1.0

8 9.50 (4.r2 22 70)

r0 6.76 {1.r0 I5 05)

l 20.28 (2.69 lm 16)

Abbrclrsons 5i. Pr.!hu\ labrc\

e, 20lN l-tppi".ot tt\ll,on! & wil*tat

aJlnoirzeo .eprocu.1'on oi thls anrcb ls prohLbrrcc
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erpresion of cycjrn Dt and orher celt cycte regutalory
protonst' /o30.^abcmnr 

cxpresron of rh. celt surfacc adh..
sron molecule"", o!(rerpressron of c-myc poteh,.. and
accumutalion of mirochondna DNA dctetioDs3i. Association
berwrcn mJtatrons and ov.r.rprersion of ras oncoscnc
are imponant ir lhc oncogencsis of beiet qr,idD.i'.3irto
Acri:"red ras oncqgene may induce cycrrn Dt ovcrcrprcs-
!on'- Thes. etrerations hav. ben found-to conkrbuE to
human liver carciDog€n€sis ! orj.q e6,'o4, I 2- ra.r r.. r.1r te

ReseaIchers hav. obs<N.d rtrar .]7.5./" of bcrei nur
samples.*ete rnrcnRl w h lh. aftatorin.poduc,ng fungus.
Arpery us llay8'' . Anarox,n at rs :hermosr .omDon
allaroxrn conlamrnant and rhc mort hepatocarcrnoSenrc 1:..**,,',1":,,- abiruai bcrcr quid chew,ns may bc
a source of anato)(in tlt ingestion in humans. Exposurc ro
cntironmeDlal aflaroxrn BIhas tong bcrn rmpticat..las a nst
facror for HCC. Ecologr studEs conduct.d in Ah,ca and
soulhea$ Asia hld rcvcatcd a ,tuDg @rretadon b€rwen thc
conlamirarrcn of foodnuffs by aflatox,ns and rhe nst for
HCC'z1'6'. rrr scrum lcvet ofaflatox,n BI atbum,r rddrl\
is coDside.ed lie mon appropriare biomarker for rhc
as$$merr of a rclarivcty tont-te.m cuutarivc expo$rc
ro aflaloxin Bl. Aflalorin is a causaiive agdl for HCC and
substanrially amplifies $e nsk crcated by }IBV infectionr6.
Ncsled case-contrcl studics performed in Taiwan showed a
sianificanl associarion bcrlecn afl atoxin Bl,atbumin adducrs
in serum and HCC nsl,6r. whcder rhis obscMrrcn retalcs
ro oncogencsis ofHCC in bctetquid chcweE requiB tunhc,
molecular investi8arion

Ilabitual berel quid chewins cauys chronic inflam_
maiion of ihe oEl mucosa (ont submucosl fibrosis) rhar
is a prEancer lesior oforal squamous cel carcinomar.,7.ta
ll is notewonhy rhar aimals fed belet quids iD lhc tong
tom d.vclopcd both chronrc hcpatocylc necrornflamma-
l,onr'r and hvcr .ancc"u''*. tn the evotulion ot chrcnrc
livcr diseas€, episodic nccroinflammation has beer consid-
cred imponant not only jn inducing cjrrlosas, but also
in promollng lran\forma[on 3nd progcssron to H(.C{).?d.s.

l"',' "".", 
nccrornn.mmar,on my be a promorrng

facto. ihal serycs as an cndogcn.ous cocdcino€ena.%.t ri
Innammarory by-producrs, inctud;ng oxygen denved frce
radicals and oilcr r€acrive oiySen sp€cies, nDy caue
oxidatrvc DNA darna8c, which may itrc.easc lhe rist
ior Bmomic altera^xoh causrn8 hcpalc muEsenesis and
clrcrnoEenesrsr3 tu'e' t&'ri5 I ?':

_ lr rs norcw-onhy that both bctet quid chcw;ng rlse|| h1.3\ oi,or.,e.,<, and Lhron,c Bv,,Hav mr(r,o;s r.1!.'r
'11.'16 prcducc reaciive o)(y8cn specics. Studies hav€ sug-
Ec'rctl rhrr bclel quid-Ecncrarcd reactrte orygrn specres
arc mo_na rhc.coornbufing factors for oEt carclnogcne-

.cnvc oxygcn s?e(ies are fomed
in thc human oral rarry dunhS brrct q$d che\ling. Il)€y
may cause oxidative DNA damagc ro the sudounijin8

la2

trsucsL.b.B.rd.ru.rB Swa os,nB st,va Junng a b.rcl
quid che*Da *ssion may rcsull rn akorplion of areca nu-
omved nrrosammcs 

. 
and 

_ 
rcrcr rvc o:ygen specres rn thc

uppd digestive racrror-ror. th.* may conhbure ro rhe

::::",*l,iil:i J$"lli?t€;r6'' tarvncea,'Ia r, ua csophaecar

In our HaC parl.nts wrth hftet quid ch.w,ng, rhcre

:*, "j'r*. lel:ncy:f bems ctas,nc-d a; chrrd push
SEde ts or grade C (sc. Table ?r Tle .onr,n,
p.*"rs ur"r,.oni" ti,o c", ;;,1;r;;;;;# ;:i:;::
loc,le rcgeneErion can t.ad b focat mconrrofled l,ver ;c[glowlh and eEnrual matignan rdhrorm*ron. r ,. % Thrsrntomrtron may erpjarn, ar tcat rn pan. rhe rn.rracd nst ot
bercl quid chewing on the dcvetopment of HCr.. lhe de-n6ed. tilq tumrlon and reaflrvc o\)gcn spccres induccd
dunn8 habiruat b€rej qurd chcw,n8 may conlnburc, ar lcastrn pan, ro rhe addiriv. itrtcncrion berwcen b€lct qujd
chew'ns and chroDc Htsv,+tcv,nf(rion (.ae rabte l)-

, .,The 
hzb'ts of atcohot drint,ng and crgareflc smot,ng.

and ftetr rnteBflions, have Ucen Oocumenrea as nst racrois
for rhc developmenr of cirrlosis and IICC,? :4.;;r,-;;
shown ; Tabb 9, b€rct quid chewcrs werc usualy atso
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Different impact from betel quid, alcohol and cigarette: Risk factors for
pharyngeal and laryngeal cancer
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Th. ris,{s ol b.t.l quid .h.yitrs with or *ilrour tob..co. alcohot
drirtina .nd ci8.r.rt. \nbtirg tDv. b..tr *?I .\ptor.d ,n rh.
06l orit, bol nor in th. ph.rtnr.nd tirynr. W. ondud.d,
.&-ontrol rrndr to in}6iC.t.rh. ei.tio. ortn* tnra rist
tt.rob to (.mrs ol rhe ph.ryd .trd L'jnr in f.i,rn. A tot.t
.as6 of l4 phs.rn8c,l mnftr. l28l,rlnf,e.t en..r .nd 2r5 hor.pit l_conlrols, .lr orn. s"r. r(ruil.d. Betet quid .h.rine s^ I
si8ni6..trt indrp.rd.nt ri\r t cior ttdjuj.d ;d. Eriu h,_ORt "7.7i 95* on6d.tu. rnr.nal lcll - 4.t t5.0, ,im,t,, to th.r or
.l.ohor drinld4-(.(rR - 6 6.- 0s9s ( l = Jj-t.!.ol tor ph.rln8ur
onar. bor .or ror brrtr3el dner (!oR _ tJi esg Ct : 6.7
2l-) on 'hicn.trrcrt. motirg (.OR = 7.t).r..ri.srrolB.r ja,
niicr ind.pe .rt risl ln,n.tohol drin ne t.OR = ti,, F;
ph, ryngel dnmE. ch.r.6 *ho .oNmed 2 2-0 quid/.t.,, ( tr$ed
wirh in0orsdc in rh. quid or r*.[o,.d rh. b.ret d;id juic.
*.r. it hish.r ristri ngni6c. dF.r6poM.lTar! *d. funditr.l.il, quaDtilr_of dri.linE rnd.h.*iDg, rnd dmuhtn. q,m
rn, ot dri i.a. SrEreini. .fi.(r t,@ th. I rirl rkroB di,r.d
borh or t[. phtryni ho* a o6,cr lnd th. t,hnr t.(rR . '|ojr,.nd rtribxr.d lor 9l.l% ."d 92.9% r6pfrrir.ir. Our dud, R rh.
hr\r .tid.n.e to sno* rh,r b.l.l quid chesiry *ithour tob.aco h&\difrr. impa.i on rh. phartnr tdi8esrn. trrcl anJ lh. t.,r,r(rir*!r). 
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dn6t nlosl @r.cl *'th th. b.t.t quidioim tu, tuntribole lo
orci.ogFn6is, ()!r r6ul(i snN .. imporl.nt i;sghr into rne
imp.cr ot b.t.l qoid ch.yin8 on orh.r rii6 ot th. diidn. tra.1
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(., $ord{: ri'l frd.^. rEcr: tftnlcat ntuptsm.. thJ)ngdtnmnlsms: b.r.l, J.ohol ('P .tu

Craarck smoling ed aicohot dnrnos c.ist t&ror\ torc
r.^.r rhe o'rl carl'. thrryn\ and lrNnr | 6 B& I qlrJ !hc*rnE
u h or v houl luhJ.,o,. wrd.\prcrd hab rn.,Lrh rnd (!i
,Asirn counrriet, is rn inpoaanr risl Ia(lu ha\o! bodr rndepend,
ent anJ \yner8i!tr .flcrh. *rLh !'8 ctr. .md$r !r, at,ohot
dnnl,n8 lor oral ch.,.r ' '' Ihc n\l ot hcr.t qu'd rtR.srnt w h
oLt roba!(o on rhc nhJryn\ and Inrln\ 

'n 
hur;ah hJ\ mr b.en

cxplored d is unlno,n.
Bercl.ur (Gca.ut) is consumed by an esrim cd:t{n 600 mil

lion p.ople rorldwdc. mainly InnoAsrur. (-hDefund Tar*a
n<* I ha\ a lone htrr.rt ol u€ and a dccpl). rlrrd'D.J rn nan\
,('qulru,zl Jn'l n.l'Erwu. J.ut r(, bcrel nur ,\ rnc *(J o,
rh. ftu ol rlE oncnral ,'ah , Are. o tor.tht n 6 EIdom chc*,ed
dlonc hur s u,Dall, .m,umed rn rM f(h ot b(kt qud, uhn h i\
rn..t otren frepdc.l h) rdd'np Jrlfer.nr rnt rcJ.nr\ r, rhe arerd
our, for example. lhe tElel fru (unnPc aruir. inlld.\ccnce of
ftp.l bnl.), *te) lttl llczl of r?.r ,.,t). naL.d lnr. .!rc.hu
lad r,'l.r .,. mr,1l\ J!!.rd'.," ,, r'r l.t., ..id,ri{ J iJ Lj 1..
I"rF^..n dr\nr.lh.,n.'n,' I. .,.."..'r1..,r1.,,ir.t,,.*.,.
lron diffcEnt counrn.\ Irepare b.rcl qud ' difaercnt nrrs. ih.

fl'urcc '"" '

l,,r

l4i

marD conpoftnr of a ber.t quid wnhin oe acofr.lrical reaion

. ln 1,um. eh.rc 2 m'tto Fopt pDdicc b.kt qud.hcwrng. a
bcr.l qu'd (6n6 ot.rtlr.r r ea n *6Fp€d w h sh . tnc
'm .d rec. let, o . rE(a nur .tmad wirh Ed Im. plu\ a
llk ot uoF rnp.r b.r/p rru r15 Ahhough ro6a.co ,\'nerer(E(r lo8erhd w h th. quid in cturN *rfi thk (hewed rn
urrrr Au (enrcs l c ldm and paliirn. rlr cfleh of rhe ln{ trr6 b.cl qud ctrsng w lId robro, cra,.n. \moloE
and rkolDl dnrrs aF ruu reparbl. bqausilE maJs,, ;fcrrk^ e ale c'8en( soleu *lth or wirt@l atcohol drhl.Dg Mo{ Trr}s.e.}Ec6 habtually sp our lhc.rc6,rrcttrdq d Jur. ad s.lN, mirru,. tttetqudJU,qr vhit. ctxw,n8
r E qu&lr, or erpoM sd 

'tr 
duErim of mEost c6lar.l ot thr

'walldcd b.EI qu'd ru,q in rh. ph.rynscteyns@t rct'n c fdI.s thlr rlw icr& rhc oht c,v y H.m. ,rr irdrD.nden, c(,me.nt ctfdr and pqsrbtcsyErSr{( a!t,@,,f ey, w h(,g,rcu.
,nd Jkohol cNld d'flc, ,n rhe *. m-r, w..i-ot 

"ur'a r,o,.
I'iGl-tq{d cM-6nEot {udy ro,nv.{rgI. the cecmoBcnn ,npa. r
ol bcr.l luid .hcwing withour r.b{(o., ismu. no\iof .nJ ak^
hol dnnlinS q c&E^ of 0r lihdyu and lary

Mat.ri.l aDd m.thods

lrorn .lovemb(r 20@ lo D€\.mber 2r,O r. 148 pharynAc,t(dn,., Idie \ md 128 lslng.rt (anr.r parFnl\,'rI m.le. *crsrcar .d lromrh. Orotdlngoto8, Dcpdmc.r, KaohnunE Mcdr
,ar r nrv.^ y Hbprul (KMLIHr and rhc Depdmenr t R;d,auonrhr.rog,, xaohnung Ch.nB CunS M.mon.t HcDrral ,nr€\c
rcJLhrp ho\p ats rrc 2 oI rhe 4 tr,61 hrshl' ,eAdried medrJt.cntc, r^'ne rhc gcnc'al noputaroD,tt \oulheh ia,qin, aDJ ctrcLl) x(e*'bk ro patrens Lom dI u,otronomrc groupr A2/6 Lav\ nft-.tuoll.d lrm. ErNp ot :t,t er,grr,i" r'"r,en,(r(lu,Jl rarc 2l%). AI o, Lh.m h.d hNotoAr.aitr (unrrmed

h. annwtrat !k, tlCD.l{r) or lhehr),nr, It r/1, hr?o_pharyn\ (ctlr and orophand r( t0, we
.(('rud.d cdlen ot rhc efl pdtarc {Cos t, and nrt rnc ronnlr(l!), 

'n trew ol rhcir.to* p,ur,m , ro fie oiJt (arrN rnd

"ll"iiiiffffi"l#gp' "'" 
R'*h r*tr'u'i-. r.i'u: o,.n, nun

'('q6pond.m tor Dirum ot lnvummnrrt H.atrh and (rcup€.r,4rt.\4.d\in.. N mJ H.drh R.*,!h tnsnruB. rmin,r,.c r,,"n r,,..d. (ioh.',ng30r,T.r*u. ROC Fu rlt86I l1i6irjr tr'dr !.Io(dnhid!.rr
RA.'\.d -h_\.Dk;b.r )mr 

^!t.,,.rd 
r (i rrh,un ,B vJ,.h lrxrlrx)t lr rl)yjr 2r2r7

,n wik, tda:kar. (*vv rncrykm.

lf3



lll2

;j;*.rr',H,rfr: ryot'l' m *hrh 
't'. 

J risl 
'ad6,r rn., n, ,h. oEt (/t v.,ilil:51: :'H'-:"'J^.! rd,e .8",", .,,1, **:;;;

S,?"r:'1#ffi Ji;Jr .-l:T ffi ?ffi :#m,

m+*m:ffi
I+.fi ri*;{;i**'i;3#,',,1#,nHff r#

fi+s*r*#H1tllrffim;*i

A rE'Ed irtcDr.w n.r all c.ks and .mk^L ,

1,,.:m,:*-yX:?::,:-:.1,;;,;:LH"",,H*,ni.,l#
,*r,.,, *r,.it, ", "--,i-ll"r-,ri 

@ n,soDor hrdDillh
r*c..a ", -"- a_,i",i.,^l,*a (R oss b.krauidchfkA
oBek d m@ F, day for 

", 
t.^,i y."r i,,a-a;r.r di.r*todDl,rrF lh..l d,6...,-r r-: -: :-

e^ *m rr,* *r", r.ji,j.I:l'1 :''": I v.!) clllfur
t'"a -r-,."a rlm ,r--r,"_r,,i.'-"''-d"IDl'rrcwr d lh* who
r,"a,r",,.J i,_ *- ill:ll.- ' ,( Er us wm 0r@ who

,-_ryi.ws. Nq.u*^ *cE <bfi,r.d r *h.rtEr rtr m rn *.- __ li
v"1'J"i: n*#i;ff ;'il #n,T;;:ft 

"tr:,ns r,aur'. ry,.. "i ar.ohoi L;;il]]i:,li.:ti'; iill ;T;

#*,,a:g'*};ffiH*',Hh,t$ilry#

,",ljl,i:*y::"q uo^., and 
'tt. 

r.sF.riv. e5% cmnd.nc.

ftthfii"':.*{..,H,j,,#-:,-,iE"ffijH;*
r- 

"c.. 
,.-, "i.d--,^- Jilli'6- ' "q s. ruK w4 adrur.d

:l:,:'l*i?T::;:$ ;il'.;} gTffi :# I H #X;;;;l';ffi#ipl1,'#ilTtr,s'trtrm,oic srari1,,. o1
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m:'mmft,HW*zu*fr;
;-'SSi",'#.ff **#*il::t'"x.,#
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BEIEL QI]ID AND P}T\iYNx T.ARYNX CA CTTS

M. TL'OHOL tr'MNC CH^R^CTER'STTS

Etl

!a?gei*

<=10
>lo

baty q*nury (muaa, )'

>750

l0
66(l5l]0)
-1 412 3 20 t)

28 t.0
9r ?_{(l_?-r4.9)
2E- 7 r (2.9-tE.4)

28 l0'ts I o li 4-t1.9t
4 50 (20-t2 4t

1.0
1.8 (2. 1,1.0)
to(0.2-1.4)
4.r (2.5-8.8)

t.0
- ,.9 t2.t-1.1)

l4 (l {-E.E)

t.0
l2(r !7.0)
!.1{2.0 8.7)/ <o.mr

t0
I I (r 7-5.E)

l0.l{1.0-!2.5)
<0mr

to
r.l (0J-1.4)
2.1(o&7_0)
8.6(3.5-23,2)
<omt

5l
ll
40

204
16

2M
l5
I6

28
120
22

56
12
t2

56
54

56
29
t9

56
52
t5

aumursr N. ..po,uE (mvyc!6)
Noninnl.A 2M

t.0
5l(2.7-r0.9)

l2J (r0.Gllo9)
<0@r

I,O
r 0(0.1 2.9)
..5 (l.Gll.2)

20.717.1-+1.5)
<o0@r

?5@r5@
> Iilmo

p tq tftA4

28
8.1

lt

28
II

l8

24
ll
8

n
ll
28

rTod sed. nz. vm.s *nh $. nunb.. ot ces h.vi.B av.,t,bl. du -?OR w.E.djurn fo, cisar c \mohn8, b.!.1 (h€*rn8 and 4. EddGnon l.vct *a nd rdN{.d bqau* rs ndr rr hcrnirvacEr.! {|ll phd}nA.rl ind lrynE.al cdcc^ Qumr r .xonsi.d rn @uiv.t. 
_ot 

ml ;f
b..r ({% dhaml) (dsumd darly: q; (to t)% .rh.not, r;d rp;B tJt a5S dh;mD Erc laordhglr,.oval€d b rlE" cqur.l.nr qunni, (n , of bc n FoFhd 'o 

dEtr o-n dn.nol c(xgh
rion. _Crl.ul.r.d 

by darty qu,trry ' ycs ot lEr ld .leit(. dnnl,ne ,m mt ot ba, drtv r
20 yca. rrx.unul! v.GrpotuR 700 x 20 ta.o@mvy.i!

lI.nd < O.(rc01) weE olso.d bcrwen qot'ng dumioddaily
quanriry/cuhulativc .rposuc ed larynge.l caner nsl bur .or
pharyng.,l c.ncc. risl. Thc nsl for pha,ynscrt camc, mons
both .r smolc6 dd cum.r sotc6 had waker siSnificmc
i. our $udy. Cumnr dn .6 v.rc .r hish., risks ar bod snes
G.bl. tl). Ar.rch dircrcnr lev.l ord.inlin8 duarion. daity con
sumplion ud clmuladve crpo$rc. alcohol drinlm had shown
hi8h.r lORs fo pharyngcal cec.r rhan for larynaeal ceccr. Thc
p fo. tr.rd valucs of rhcs. dnnkins chael.risr ics rne alt srarisri
cally signinc&r d borh srtes.

Thc rmpacr of b.iel guid .he*'ng rE stn*n i, Tablc tI ro,
laryo8.al coc.t, no sisnihcam i.cEasd n* could b. d.r.crcd
mon8 cx chewcrr and cunenr chcwc,s, or ai cach lcv.l and ilp.
of cxpsure c@bin.rion. Anons pn.ryo8cal cmcer parEnrs,
howcver, signifi.dl idoa.n rish werc fond am@g borh er.
dd clrrr ch.wcE. C1Ew.6 had an olerall aOR of 7 7 195*
Cl = ! l-t5.0) Diff.rcnt ryFs or q.id had vdablc nsts
Ch.w.^ usi!8 b.rel infforcsencc in rhe quid ha.i . highesr
rist (.oR : 13.5) wh.rcrs rhoe usins ber.l l.af had O. lowcsr
(aOR = 54). Ch.w.6 eho cosum.d . hi8h.r daily qudriry of
b.r.l quid (>20 pieces a day: aoR - 7.2) showcd a hi8hd rirr
rh lhos. who consuh.d lcs each day; a ntnincaor dosc{ffecr
responsc was cvidcnt (p for rrend < 0 lxnl) Chew.rs who swal
low.d rh. ber.l quidiuie had a hrgh.r nsl (aolt = 8.7) rh rD-
ssallowcE (aOR = 6.2) for phatyDgctl . .e'

Tablc Iv rho*s th. srnfSiiic effccrs ofdjffcrm habns combi
narions. Oi $c tdal 148 Pharyneeal.atuer paticnh, 120 (81.0%)
s.E ilcolnl &ir*cR. ll5 (777%) bercl ch.*s and ll0
(87 E%) wer€ b.rcl clEwc6 Only I {2 09a) wce beret chcwers
alonc (B).3 (2.0+.) alcoholdonkcrs alone (A) and 4 (2 7?).ipa-
rclc ,moler\ rlo.( (C, There qd. nl\. c h.kl ,hc*u rl;r
anon! all 255 coorols lIc snrall numhrr ot !Ni rnd eonrols 

'nlhr sobgroup ol berel ch.r€rs dotr. rcsulrcd rn m unlvordabtc
unsrablcestnnarcnof risl.Of all phrrr eell c.n.cr,ahilh.sr nsl

(aOR = 969) war obs.n.d mda97 paricnts ehokrcconcom
nanr rlrohol. betcl aM crgucu. u*r (A { B , C,.\ comped
ro rh,r .t borh b.r.t ,nd clsefic tB + C) urn t;OR - ioo).
rhdr of bdi alcohol .nd c'getr. (A I C) urrr (aOR tx t).
and thar o, borh alcohol ed bclcl (A + A) us6 (aOR = t8.4)
Fo' tarynsEat carcd paftnls, 15 (89.8%) of rhc rorat r28 wcre
smokcrs Thc aORr w.r. 7.4 fd cigaEflc alonc. ? 3 for alcohol
al(E.27.9torA t C usr atd ll.5forB + Cuer. B..a!$
rherc was no ch.wd *ho dd nor smot. (alt ch.e€rs eere al$
mole's 

_wnh 
or *,rho drirlins habir) in t.rynscal canccr srcup.

rhe nrl lor borh bekt ,t* ard A r B 5ubArouD\ (ould nol tr
clu.ida'.d l-or pdr.nts who *.8 cmcmilanl A I B , C uq^,
a highen nsl (aOR - 40.1) for tarynS€alcane. qas ob*wed

Tne dltnbdabk la.Don ot (,Bmrre snot,ng (pAR% 771
wa high.r 

'h.n 
$!t ol akoholdnntrB (PAR% 40) to th. tayu. I or phrlnBc.l cm.,. rh. .{rib;ubte ri\\ trom ber.t qurd

chrvinF (PAR% - 6'r) *a\ Etat,v.ty cto{ to rhar kom at(;hol
Jontin8 (PAR% _, ? l). ed borh werc hrshcr rhan rhar ot (rga.
retre sol'np (PAR% 4ll Th. \uhm.ry aunbur.bt. tr&r;on
from rh. :i n\t fi.rqs ro rhe phdlD d lh. tarlnr r.rc o\ t%
.nd 92 g* rEsFcIv.l]

Bc'(l lhcs'ng h.n 
'mpotuor 

ri\t Ia.ror iu p,c-rrnc., and
(anLerou\ cnnd ron\ ot rhc oral ca! yrnb.rclchc*cRir..)'"
Tle chemtrrl compound! ot r bckl qurd a. cmpl.r. AccordrnE
ro rlF.raluarion of cd'mgcn'c drL\ ro humeabv rhe Inr.mi
r'unrl ABctu) tor Rcrd.h 6 Can.cr ltARCr n toil. onty bcr.t
!uid rr'c*inr r h rnhr.\o *!\ ctatu.rc,t ar ir,.,nog"n,c I,
human rcrurt, l, A rer r<<!alu.Ion o} tARa in j(xN (on
,luJ.d, lin rhc ii,\r 

"mc, 
rmr borh b(rel qurd $ hour robdc(o r\u,

nL r.nr .!,.i('tre of.n rtu risd n{ ot or.t\ ance, 3nt ctpenm(n
rdl rn,ail.i rndtr(..{ nur {\ufh...nr e\,d"n.e ot(r.,n;Fcntr y

l$D !4'
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^rdi(^) ndFd{!) c,!reto cqjc. __!t_

I r ' ',1 LJi?_r.,, ,g 
,.r,,?.r,"n,- | , {yla.l_9jx tr: '1 1 ,l l !q:1-'?r .' ri r.r o.irs.l

. ; r. r!4(73-r25.4t 0_ ri ;, iSillHJll il ill[t-.l,.?,._ _ , ,, , *., iii ri;ilor ii ,i,ii li&,iilo
#:tt+rihTs,*ffi ::+H.*1.'"1r*.,'"x.ffr,-"i.##rn.*"ff;*ifl I*

m.iFrim.nd mrnat\j r.. a.,rc8.n,( ro hum&s lcroup t):uu , mn wG 
'rtu.Ld ,n @r nudy bcc.uk rhc majo;ly olp.h.nrs* h ph.rlng.al or taryn8crt (ae6 e mcn rn Truanro ator bEr 

'npJtrcnr 
*l.LDon rhJr may t.ad ro in homo8encryn rlr eircnr o, nst r&'o, crpoqr. v. hN. (o.rrnca.i,, pu

rlnAet c.tr.rp.tr.nrs *'th nrifl &rintuM

B.t.l qti.l.hdins $_ pharyN ah.l tory
Ou srudy \ho*cd rhrr brtetqurd ch(r,DB *rLlDr tohrno hadd !8nh..nl 

'ft,.F 'd.nr 
r^l ror nh,.yne.al .aecr bur nor rurt.ryn8.al (e.r T1'. aOR ,6, Iarng.airftcr aB, lh. !dous

@ {.t^uc,lty rEnrh(.nr For th.pn )tu. Ldh N Lh.r.B and , uncnr ch.u.; hatt {anrhidnt
'n(rcdd n*s {Tabt. Dl ) 'lhe* nc* hn,jrnSs !r ,n .onua{ u I rhln. qcfl cpofl by hao ., zl4 uho {Dw.d a Im i8n,,,cdrE$lr ofb(r.l qurd yirrhr rob!.,o(()R t.i7.q5q ct_ 0.g92 I0l in pharyngc.l caR, Ial.nrs (no dar, araitabtc Ior rhe t&
!Dx). lnr€rcsrDaly. bcret qu *ifi beret innuoErcn.e had .lronBd n\r d .omp&ed k) rh,i snh berr tcar Th,! can }{ JrkJn,pql) crpldrrcJ bl J J'ropo*d almuras.n( cllc.r o, rhc
tear. '' Mor. 'mFm,n'Ir.. !In,rrcanr rn.rcaqj nlt rnd J loj.

iiiry-ru#:TH1,s,*""r.."r1f :t#i-il

pffi*t**ffi
Ctsa,.t. sh*ins r. phoryd ond tontu

.-*T p:1:,:ll1-,,""drq ha,c Eponcd h,8h.r nsr\ orl::::l: j",:."::,)* rha n. phaDn\ 
"r,.r. "ir,e,. nar rr,.rho,., d/...@luded rhar rh. n\! r.rh. orat (r!,rr. DhDor Md r"ruhr ,^.. 

_ ," __ r'{ \lnicr of

*,lrt"ul ;;',':*:*it nt;.jitri r,l.^"xf ilHi

t4ty +



BErEL O!rD^m41^rYu hiYNx cANcERs 815
,'@al ( a* (onrrcl {ud) qrh t,t47 nal( (res atrd t,o\7 (orret.
b) Tuyn\ ?, a/' rhoEd rhd rh. ctfer ot lobrcco r\ nmrtd at a
\ir.s oflhc laryu^ytbpharyr, wilh.tevaEn nsl on rhc ord.rnr
IO al all rirs Jor crd shot.rs. Mcnvi.lt. .r a/26 al$ Eponcd
rhar \ub!rc!.of rhe.l.rrnr .nd hypopt.,,d dd @t dr .r sr8n,h.
L.nrly in nsl in El.rid ro robeo smorrng rd fi. OR ;ngLum wor.n mgcd fm -H4. Frm.rhi.ralr\ho*.d rh,,
OR Ircm.rmorrng tor pldrytu md la)D $cE t29 and 4b,
rc\Fcriv.ly H.krogrE , m.rimn.s;t ,irr mE th.c $ud
ic\ could b< duc ro drtfc'.nr d.6nnions or ktccr,on\ m crposur
qu&rnr, durarion, anarohicat sir.s ed ortE.onfoundins. '

We hdv.Idnd rh/t n\t ofrrge . smoLrB lo rh.larynr wd
srBro,ficrnrly.h,sh., rhar rhar 

'o 
rlE pheru x;6r arh;.r.toD.(ubamF. HigtE .ta'ly qurr'ry. cunul.rr..\pGuF b;gF;\mol'.s du.dr'on aDd cunc.r hor.^ h.d h,8hc,;,rr tor rdn-

s.al (anc.r. Morc 
'mponanrty, 

sitnrhca poiirite rrndr ot d\r(,(ros alr c .8ory \dhgrout^ EE shovn on rhc Ia .r brr not on

'hc 
pharynr I tabl. l, TrE.t^ Eurts * ,n .onio,Oa,r *,Orho* mponcd by orh.6./'^ AlrhouSh pha,ynscJl cM(cr n*

\..med onl, lo be m.{crlt 
'rr.a.d wilh t.\\ \idrarr.t {enrh

c.n.. in cuft smotcE (aOR = r.61 95%ct = 0 Er 2). si;ni6.
,anr_inLr{$d_,Rt }.! tound,n hig}E, d,rt, qdanr , shol.6(>2olday; rOR = 2r.91%CI - t.O_50, or;,a . our,.,utrs
rndrare thar crgdre . rDollnS ws r srons.r Indcftndent h\t
lacror ro rh.larynr rhtu U. pharynr

Al.ohol d.i,,ling $- ptarytu and taryM

. Epi.hmol%iql srudics cterry indrare rhar dnnrin8 aLohorr,
bct.,.g6 .r c.lqlty r<tared ro.anc.^ ot rhc onr.; r. phu
,nr.krcludms rn nMph.ryd) .rr,l tu rarrm crmi.I;. irEE
h.s b6r m ,nd'6xm rhn LrE €fl.fl s &Fnd. m rlF;f b.v.mtc. rn. t4 ce conkol srud,.s i, Nmh Am.nca &d EDrcF a[shokd that fi. E]!rive rist,nftard wnh tcv.l ot rnurc of at.o
holic b.vcEt6.* A l@nr Epod by Mmrr. . a,/?6 ro;
tn,r alcohol (6tump'i6 h.d a ltnrf@rty hi8hc,,Rr.aEd n*
tor hypophryn$al .aer rha to gtorui eJ \upaBtdr,c cr
cc,s rrcm vhas (o6umpllm tcvck, OR ,anecr, frcm I 4 5 9
rmonS eguld ddnter\ Tuyns., 

"t.,5 
Fpon.d._ba$d n r hutL.

nrnonll cacdntror {udy s l.t4l male (as! tud.1.05/ mrle
populadon cqrrrols. rhd fic dsrs ftm .lobot dnnting rhFnd
on !k. for_drinrjnA t.ar or >80 &/day. dE .Irh,r ;d h;popharyu (RR = 4.1) hrd. h,8h., hr rhb Lhe eod;taryn\ rRR2.t) Mmy odas hr. rcpo,r.d rtE qlds Bri6 Ehhog lo n.olol
driding for tc ptEryD ad 1ryu., td h ln6 invcnisidon. .OR
ofcunenr"dnnl.^ lor phUlngc.l crncr GOR - o4r *a\ h,!h€r
rhdn lhal.Ior |aryngqt imcr (dOR = 4.t,.At,ohntdru rr8'h.dh,Bh.,odd\,6ti6aq6rthc( .Bonc\of dnnrIn8 Judoi.;at,
quantrry md (umutdNe dpsur. tevct ,n ph,rynA.dt ca.r Lhr;
rn ldryn8e., cufer (Tdbk nt. ind,c.trnS th ahohot dnnrrnp ha\
a moc lromimnr indcpcndenr cd.,nu8cn( dl(r rnd !,;nrc,
dur {e\IDnk .l tcct on rh. pha^n\ Lh on th. hiynr

tnt.n t ions ano"e th. ntl Jodoa

-Frr 
pharynglll can.er. Blor rr a/ 'r rcpnett rmong .ur*umcn

orborhalcohoredcism ..hL\orooihar)nBcar(ece,cn{kd

e.r. rncre&d moE rhe tr.totd mong lhor who,o,umcd 2
ur m.{c pdcr\ or .rgdrc .r and -4 atcoholc dnnt, p.r dd, Fur
l/ryotscal ranc.r,Doymqr.r,/,,nTurr.ycpoflcdrharrh.Et-
alrc hr o,Jornr erpo\u( ro \mol,n8 rnd arcohol Ea. tr2 t.la
mrnr ., d/ " Epon.d in . \rudy cmducr.d rh nonhcm t,dt) ar,
Swnzcrland fiar cohbincd alcohot and roba.eo ronsumpuon
,h.ucd rtiAh.r. mulriplic *c rOR t77, rrhcr thcn dn iJd,.
hvc Iq rEorscrcpatu ) 

'n 
(\urur'on oI n{s.honl rh.r nud

re\ rould he da to rhe f!.! rh,r \outrnt pdlcm\ drrt.r tJ,!.t)
Dd d.nt,na prtlems relarng !o ov€,al t.vcl of atcohot cons;p-
r"n..h,,.,c of d.uhol.. h!.rJFc,.dr,lscn.e.^r Fr.,od J1t Ji.
dn'l rrmpuBl vardion\. J,ric,,.".r u,,r *,rr,,i.,.,":.. 

",,r.r

Addrn8 rhc elter I nt b.rt qurd rh.r,ne ro dlntrne and not
rnB bercm. moE comptr.jr.d in.tuc,dalne rhctr combrRn.r\. tn our p,eqod, nudy for or.t cmer rn 

.tartran, 
rhc ecur

En.c or oral .rr(.r ua! t21.fotd hrgh.r ,n pauenr\ *ho $e,ecmm'@r   I B I c rR rh.n ,n ,bru,o.,,* O,r prcenr
Esuhs show lhar for lh. pharlfi, comomirad A + B + a us6h.d a hrgh.y ht h compue *nh $os u*6 h.vn,s any one orr*-o ot rh. rhrc habrE. shovrnt rr,. p..**. .i.yi.,gi,,,..fteR tT.bh ry, For b.kt (h;wing, th. \mrt, nuhtEB ofpau.fl ri b.ret (hewinS .toN subgroup ren.c\ rh. r.at (h.w,.e
JuI.m rn tarwrn: th. majmry oI chcs.rr ak al$ crpak :smoles 

'oo2% ot (us ad E9.i%_ofro rot\, 
"rrh or *';;;;,(olol dnnrn8. \.v.nh.t.s. dr c\t,mar.d jOR of (scomr.lidA ,! ,,cus\lorh.pharynrtaoR. qoql *", r,-,ii;,rhe rhdr ror rh. t.rynt (aOR _ cO 1), bur borh wrre tow.r ihanlnat o, r\. url,(a! y rcpoflcd ,n ou, pFvrour lru.tr. Ortr tEenld , md(.r. rhar rh. queury ot.lposrc rnd dirtrr huoei(m+r b, rlr t , ro8(ns or rrr bcrll qud ,o rh. muco\a ot $eph.arym ,nd Lrynr. bc{d.\ dh., yr.^rftrn! ,d,or\, hay bed'tt.r anJ hme may tead to drfr.rni imp&r on th..c 7 ra,.

8cr or8e5 
'n 'hc.ourr 

of oEimx.kys
,.__Ou 

{udy hA a mmb.r ot (k.gth\ Mon norabty, rhr\ r! rh.
,r,v. ,nd.Fndcnr . a, ;o8cniL ,olcor Er.t qu'd s h@t roba(o on fi. pharyo\ bur nor rhe t.rynr in. cohmutuly hheE.. (h.we^ Rvcr add ,obrcco to thc. q,rdIns w r r4s'dc a t hdc to inv. rB.lc fi. implcr tom rh. bertqurd r hou rh. inr.rt ,.m from rh. ch.u(j robaao. S<Lond.thc pnaryn8cal cdrcei Sroup wcr honoSemour. e a\ ro tr(hEv.

:-T:.:.,,'". $Imrion or n.h rn rh. phsrn\ Fin.Iy. senarcE&Fd a mw hndins rhar ,n (okom .nr .i6hot. b.r;r md(rSae e ur^. rh. (mb,n d nrls tlm F J nsl f,cron on Lh.pharynr .r'd 6. tarynr arc IoEr fian rhd rn rh. oht .av[y T]r\
[:],i:l:].11:1,h", ,@. rimlurMr inhercnr in .ny h;spirar.

o,{ F dwiy\ acou.6 AtlnoAh w. h!r..\(tuded rh6v rrw.--
anJi cmd'rrd lmwn b b. 

^s,r.d *irh ,r,. Litr t4;,.;;,:roulr\ rrem rh. ourpari.nr and mpd(nr d.pumed ot a h;.;;r
utrh.alrhy hab s rhln rr,i gcnerar popurai,onB.nc..ndrnB Up wrrhporc ra u,,ocrsr,_urcir,,rr,,n rr,c.ur,rcrdN. ro rho* lhd mrght hav. bc.n sn *,th rulv .ompd,blec-onrrcr\ Esr'mah\ ot rhcqnetrryof dcohol dnnl,ni. b.r.i chewrn8 ud r rge'k \molDg e d,f6culr ad tend ro be nnpn,*MoE sF.rhc:lty lhe \nall o, nL[ number oI subFrr\ rn , ,ermr cnrer $6p,@p\ m ou, ("nuor. m,t,u. r.,uir.a ,n r,.,rca

ur uaav.rlabrl y ut dar. rn pM ot ou, dnct,\r,rh^ \noftoftinf hcnlds thc ne.d t a ron! rcm .orrc.r,on ormurc r.€, dd controt\ vh. a,. rrrct qurd ch;*c^ aron.

,-^ln_ronctuje. bd.t qud ch.*,ng tr 4 mlbn r afinburabter{rq ad a jrcn8 in<bFnd(nr n\r facrd r; phdnns.at Lan..rr !m,td, ro lhd of atcohot a"Urng. U,r nor fo ta.yngc,r cun.

il.:',#'j.:[Tj[Jff Y: j..j:] i,]l:Ti; :'ili:fi il*
gr,'lfiJ :L[:ff i:t H :t,*:*?"t,il, *:,.J;:,,l'::::'.-^.:, *ro,h. (aritus.D $,rh,rr rap;r orre maypd.$ or crc,@r.rnr r,rir,., r,oo" ro.rl,b(d.rh. nsi i@r bdeen bci.r qu,d ch.srnE and .rnrrl o uhq \r'c\ ot rh. d,8c.r ctr*r. f& c\amDre,lhc c$ph.Je-us dd nom&h. and $c rft..rr on oLhc! ,yro, ot r,,-iod. n(cssary

ActmwtedBcments

_,11'(rurhn'. rhst M\ y.t wJnfJrJ\1\.S.1. ChoL,u.rhcu

ip9,
{-
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Areca Nul Chewing and Mortality in an Elderly Cohort Study

Tzuo-Yun Lanr, Wenchiung Changr, yih.Jlan Tsair, yi-Li Chuang3, Hui-Sheng Lina, and
Tong-Yuan Tait

ll
I Division of Geronlologt/ Besearch, Nationat Heatrh Research tnstirutes, Taiper. T:iwan2 Division ol chird and Adorescenr Heanh, Bureau or Hearh p.omorion, Deparrrn€nr ol Heanh, Taichong, Taiwanr c:entcr lor Pooulal'o. and Healh suNev FFsFarcn. Eureau ot Heahh pronroton, oepanmenl ot xeann, raEhung, Taiwan.
'Depadment ot Prrbric Heanh, Chung Sh;n MedicatUnryelsrry, raEhung. rarwan.

Received lot Nblbatioh Wy 3, ZW6; a@epted to. publi.:atn August 26, 2{n6.

Compared wilh the we[-&lc REnted assooailon with beret retaied cancer, titte rs knowfl about th€ loogtem
ellect ol arcc€ nLn chewing on oiher laiar diseases. The aurhoG anarlses were based on a tpuhr,on-basedcrhorr srudy^ in Taiwan, including 4,O49 parricipants aged 60 yeaG or old;r enrclled in 1989 a.d i,Az panidpanrs
aged 50 66 years en,o ed an 1996. tnlomalion rcgad,ng O"ret qriO ctewtng anO co,ranates was correcreo atbaserine and was updaled ar sub.equent inte iews- propononat trazaros anaitysis was pedormed to de."n,ine
rhe etlecl ol chewing on al_cause and caose-sp€ciric dearhs. Dunng a mean to[;*,rp or 6-s fea", z,aos o"arn"
occurred. Ever chewers lv€rc at hgher nsk ot ont totat (hazard rat6 = 1 .1 9, 95o/" cont,o"n .inre,\rur, : .0S, t .SS1and c€rebrovascutar (hazad tarb = 1.66, 95% conri{rerru inleruatr 1 i9. 2_3O) (baths. Fudhe;re, ncreased
chewin9-yea6 or quiGyea6 appeared to be assocEred w h rncreased monatrry flsk (rrnear trend: p = o.0Z tor toialmorralrryandp 0.00 | tor ce,eblovascutar monatrry). T he auL5ors tound mu r, ui norjn O.rur quO j,ewng .esuled
in a starsliGlty signficad ircrease n rhe .isk ot toral and cereb.ovas.urar c,earh"-,n rn" 

"iderf 
popururion, t.associarions we.e weak and shourd be inleryrered w,rh caLrnon. Funher srud." 

",u 
n""oJ io'"onr,- rn"".Iindings and lo bener undelsrand ihe possibte mechanisns ot dealh.

agedi arecai cohon dudles; monatrty

Arcca nur chewina is an indigcnous habn conmon in
habitals of rhe tropical palm rrees bcaring lhc trul, norabty
in Cenlral, Soulh. and Soulheast Asia, and some Soulh pa
cific ,slands (l). ll is esdmaEd rhat rhe habil is pracriccd by
20O 600 million p€rsns around rhe globe, accounring for
lO-20 pcrcenr or $e world's poputarion 0, 2). Wirh rhe

srowins number of immigranls from DB arcas. consumF
tion olareca nur is increasing in weslem Europe and Nonh
Amenca (2), whcre a'e(a nur chcwrng, comlred wilh to-
bac(o u* and alcohol inrake. remarns an unJenecogn,/ed
public h€ahh issue

Across counlncs, deca nur is prepeed in diferenr ways
lrom drf,crenl lorm\ ot areca nur ro berei qurd a m,)(u,e
of arera nul and flavonDg iDgEdicnts wnh or wnhout pro
ccsed robacco leaves tsorexample, in hdja, Pakisle. Ba,

glade\h, rd Sri I anta. rhc tre5h. dried, or (ureJ reca nur rs
cotunonly chcwcd wirh staked timc, some flavorings, and
cur roh&co leave\ u powder *rapped in betct teaf I l. j).Iosevc', rn rarwan. lhe unnp. atecd nul tr o,ren chewed$,rh \laled hm*. .omcrime\ rog(rhe, w h bcret rnnores-
cence or betel leat, but tobrcco is nol added (3,4). Atlhough
xreca nut or berelquid r\ u*d a\ a p\ychoa(l,ve \ub\lan(e
I r,. ,r. (rrc 

' 
noBen i. .IIft I ha! be.n obsened rn borh anrnral

and cpidemjologic srudies (6). In 2004, $e tnrcmarionat
A8ency for Rescarch on Cancer confirmed aftca nul and
berel quid as human carcinosens with sumcienr evidcnce
oi jncrca*d nsk of precmccrous oral hbrosis and cancer
of rh€ oral .avily, pharynr. and e\oFha86 {3).

h\ccpr tor can(cr otlhc uppcr d,eesrive rracr. poputaoon
ba\ed rtudres exrmrrunS lhe lonr rcm r\s(\ turron uf rreri

Cocespoderce to Or Tzoo.Yu. r?n, DviEm ot Geonbtog, Resea.ch NaromrHeahh Fe*arch trento|es,
M'.gahuanEast hGd, se 6, Taper l14, TaDa {e-ml: ryE.onhn qq k)
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nur cfuwrng wirh olh.r typcs of canc.r or orner d,s€a$snave Dcen rchrirty rare. ont) a tewc,o\ recrronalsuryev.
nave altcmprcd to eramme th. asso(iarion ;,;;;:;tur and pslchotcBrcjt slmproms (5, or diab<res O) A ma

Jor rcason is tacj. ofcohon studjes ro tacjtrlate tongiludinatassfssmenr{f rh.a Gusat rctadoi and behminate-l}r. con-ror!odlll)g effdt ot lobacco porenr,arry cxrr;ng in r-tre srual
.T".y." r-* nur 

'l orren clEy.d *rrh rouaico tE,9t. r,rrrteEtorc remarn\ unct a, ehcl,hel .reca nyr chrwing ha(
:1':ll.::Tlr:l . s:: r"r cisa,e e smor,ns oD rhe dcvel
op_menr or drltere disases such as.ard,ovasutar d^ae((l0) Ai menfioncd- in Ta*-, b.,"t q",d ;";;;;;;;;ir:oeco, wnrh poildes an opponun y lo be er undersbndrm rnoependent eitecl ofbetetqudon d,$L\aj (8,9). Uri;;nar,onwid€ iratth dala. we prcviou\ly ,dcnlr,ied th€ Itribfr*een hcrelqu;d chewmg and obegri ( I I ). a p.edi\posing

racror ror cardrovasulir, rnerabotrc. and orher chmn;c driases. h the prcs.nt cohon stud). we e ended ouranatyses
roprospecrrvety eMmine rh€ relil'ons uf be,et 9u,d cbe;,n8wrth lorat and caus€ soecrfic mon,t,rv

MATEBIALS AND IIETHODS

Srudy collort

. The Sun_ey of HeaJO and L,vrng Shru! or rh. N@r Elderry and Etderty rn Taiwan, a pro5psal;," cohofl study
ro,n y tunded by the US Nalronat Insrirure on Agrng anrJ
rhe Tawan aowmmenr. was condDcred hy lhe tarwan Plovrncrar rDsl,tule-ot /.amily ptaDnrns (now rncorpomted inro

'l': 
Bu:eil.oj Hear0, promo''on, Dcp.nmenr of Hearrh.tarw ) and the puputation Srud,e\ Ce;rcr al rhc Univer\ir)

?r^Pd,c-. Thc srdy besan rn rq8e wirh a \ample ota,Oa9 pe^ons aged 60 ye.rs oi otdcr T}. sampte wa\ rc
rDrerviewed ,n I 9ol In addir ron lo . tder I) p.Rons, lhe ncar.
erderry popuralion has grown inro a cruLrat consllluent of
rhe rapidly ag'ng \ocicry. Tatunt rhr\ fa(tur rnro cons,d(r.
ar,oD, w,rh ils 1996 rnreN,ew. lne \rudy waj ( cnded lo
rnctude a sample ut 2,462 pe^on, aScd io{o vcars Th.
rnleryrew wB cmdu(rcd .8a,n in toga e,haialt o,5U{uJy panrc,panl\ wre inrcnrewei, ar t r,,4 }ed inre^at\
tsorh \ampics.wcrl. drawn, rhrouSh a rtuec.va;c robah,l ysamplrng merhod tt2, t.]). rrom rhr.Dru. etierty o, nedr.-
elderly po_pulalion of Taiwan. Dar! ued in rhji anajys,s
compnse fou, waves (19E9, 1993, t996, and t999) oiin.
fr on inrepiews tur the t9B9etderl) cohon and rwo *a!e\(ls96 and 1999, tor rhe t996 ner.etdcrly (ohon

Aetel quid chewtng and covariares

l, rh€,nlral inlcN,ew, study panr(rtanr\ were a\\.d ro
repon wh.th.r lhe) chewed berct quid B.,et qui,J u.e^
were AteJ l,! p,onJe inlomdlron on nanrng age and n!.
€ragcamounr consunEd daity. Fomcr usrs were at$ asked
rheir a8e ar qui ing.Those havrnf r.led chcs,np t,nt) onc,{
rwo rimes in rh€ll lrlerimc werc r(sdd(d ,. n;er (.he*ers
A hillqu,d tx r dr) wa\ usd n, reprc\cnr rhr Jm(,unr 6t qu,d
consuned pcr day for rhose who.hdved tc$ rhan onc quxi
per dJy on r.era8e ChewrnB srjru\ sa\ ur,<r.r(,t rn \ub*
querr 

'nrcnr.w\ rhruufht'ur rhc .ruJ) lnJLit.o s( (.{kr

c.lcutate .umutalivc lrm. an.l amount ofchewrng. Srmrtar
:: rycl-tea,s:r.,pder,. ,ca^ of srnouo8 commonr, uedm \morJrg-Etated sDdcs rodatuare tongltcrm 6grng131,r.erposrc. quid.yqls.or ch.ung wcrc caiculared by muhipry,ng ric numb., of beret quid! pcr da} bv rhe $umbd ofy.an or ch.qng Eponed ,i rr,e t"rr ;rl,ie*
..^urher 

rnlormarren .ol(rcd at basct,n€ $ro gh a pEd<.srgnco. prer.sled-ql,csr,oooair inctud.d aBe, s.r. riv,n; alear! an rnd'(aror otgcosraph* ,a.at-s i,-s.ci"r .n,r t-"arirrsralls. ,undrona I srar N. aod setectcd history of.hronrc (onoxrm reJron.d by lh. phyjcians S,mitar ircrns rn ,o o*uprtksronmLres wcre used lo opdare information Becaus.quc\IoNreearding d,t6clltrrs in daity funcrronrng acrirr.,(: *eF m[ co{rlsot acrcs inlcn,cws. diffrcutl}:n;;r;.
rng was us.d as fte hdicalor of func tion. I sraru\ haddirron,r,romaron regardDg c,gar. . smokinS ard atcohot rnrate*-as.?rs considfrEd becau* ,* .r ,t;* 

"rU1"".". ."ycontound rhe retarron ber*cco berel qrjid ch€wrng nnd dr.,-eas€s or monatiry (4. l4l
. To befier cor,ht rhcse confounders rn the suturvat analyser, !t used. in addn,on ro smokrng and drinkrng sarus,cumurarrre f,acrJcaa of \moting and average weekty .rh.
:::1iT:,llp ," q:",riry rhe ur. orcis;re c\ and ar.Lutror. ( trmulatrvc pact-yeaB of smokins ;ere calcutaledai erase daity us. or cigal.u"" 

""r*;nr*,*, -,t,,.pxc4-oy cl]mutatrye smoking-ycan divided by 20. trvrtof.r8arcfle smobng was funhcr groupcd inro 6.ve caregones
il';t, ti* 1.,, pact.years), m,ddt. 17 16 pacj";e,\).n,gh (>J6 ptrt-y€a ,, ana cvcr smoters wirhour deraitejsmoUna tntormadon

-..Avemge 
w€eUy-ethanotconsumprDn wa dchncd a\ rheavec8e^amounr of erhanot consumed weektv across rorerv'e*s Becaus.-ed,arot conrcnr is dererrrunj oy t rrr uer

::::^:r,.f s p.Tl"' ,n ber. 12 percenr i; $inc, a0Frr(nr rn fiquor, and E percent in Chrnese medronit sroe)orortIer dnnl {6m mtin a I getr)ute. tm mr rn i smal
:::i,,:l]In1 ,",:1'. r?0 mr rn a ruse sras!. and 2u mr rn
" r,,,J,' gras,. wcekty erhanol amounr for a coDsumcd b(!-eragr *a\ ahuhled s fo ows. elhanot conrenr tor rhcherat.-y to{aljmounl for cach lyf,e consumed , rrequrn(y per.*eet. The *eekj) erh.notamounls tor drflercnr
:fl*l::.-".,ji1r* were.rhen nddqr to praiuce weeuf

[j."!jt1[i!r,tr],:ffi:,Iil 1. 1,1 ]i :i j[il:i]:d,u rvcr G,nkc^ n hour derarted dritrtrtr8 information.

Outcohe measures

: :,{ji::{ :'s:f irtl,t', iT" H'iil1il r:;;;
:,1.i:::,,-,,"-"::::1lt, 

I r. 20or. w(,e,cponc,j b) ra,n,r,e.s
ar \ub5equenr rnreniews and serc

l:l"'fl [ ?",q,:'i,,fi" _r:'lJ::ir n,'Hrjilfi xl,rn Garn. 
'rclud,ng rhe ddres rnd mdto, (du\.\. wJr ct\oooJ,nc,r r ru\e\ oirde3rh uerc ctd\\rt;d bv u\rnf rhr ( n,t

' ii !,ii: :i:: T i ;:,, ", t.;* r+ll,r.:;l :::,,I (au\.\ .t J(Jth wcrc gruurrd roru LJhcr. o,J\1e\.

l+ )s t
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Areca Nut Chewing and Monatity ,n rhe Etdedy 679

TABTE I Characrerislics ol the stu.rv.ohon at basetane! a60rding to b€tetq!id chewing sratus, raiwan.1989 and 1996

(n = 523)

AOe in ysals (,En (sta.'dad dsliat m))
t3a al 9 <O.@12.839 5() 7

64.6 O.7)

30.4

321

312

251

84
179

55
25.1

392

331

Clde.r or ,oni€, sdrote,

Cumnr o. lo.m, dnnbr

1,7@

1.814

/ 2,@6

616 r/ 0) 622(75t

10.a r20

43., 323

55.5 45A

19.7 1A5

6.3 55

1' 2l 9a

7.6 6A

21.3 171

80.3 751

133

35.A

so.a 1

20.7 0 @4

6.1 0.@
r09 <0001
7.6 0.o2

190 <0.001

a3a <0.@1

66 0 <o.@l

630(81)

|,398

998

310

1.LE

2.192

l,_,i98

d

63

r45

165

&
2
38

2A

59

264

17

r69
349

?2.O

59
102

7.5

158

479

708

4.6

57

174

293

33

60

no

112

423

330

12 3229

' Fo' ll€ p@red colsl al b.s€li.e, we induded d.ra lor 4,049 $bier aged 60 yeaB or otde. .o €cted in i gag .nd ior 2,.162 subiecE aged5066 yea6 6rle.ted m 1996

I p vatues repesed diltererE€s betw6 the nowr a.d be ever bebl auil chereB

caldiovascular condirions, Ii ver cinhosis, respinrory condi,
rioN. and olher causes Some of lhee Bmup\ w.,. funhcr
cll\srned inro subgroups. Cancn ea5 div ed inro oEr
caviry and esophaBus, sromach,livcr, lung, and o$eB. Car,
diovascular conditions were divided itrro coronarv hean
,li\ea.€, cercbroreula, diseas.. and orhers. Re$narory
condnions werc cat€gorized as pneumonia and chron;c
obsrrucrive pulmonary diseas€. Th€se groups or subgroups
were lhe mai. cause! of death commonty seen in Taiwan
in recenr years (16).

Statisticsl analysis

ID lhe desriprivc analysis ot betine informarion and
chewinS slalus, frequency disrriburions for caregoricat vu
rables or mcans plus slandard devrauons tor conunuous var-
iables wcrc used. A chi-square resr or indepcndcnr r tesr, as
appropriaG. was us€d ro comparc never chewefs wi$ cvcr
chewers Survival data were modeled wirh Cor proponion.t
hazdds r€trcssions ro eslinarc haztrd raios associatcd wirh
groups of dearhs from dilTerenr causes anonS Sroups of
chewers. Th€ assumprion of proponiooat haards, thc con-
stant harard ratio or proponionaljry of haards from one
cn\e lo anorher ovcr r,mc, was tcsred Sraphicaly. Tlx_ loe
su^.i!al probabi,,rie\ plor slrafiIed by chcwx,E srarus
showed lwo separate lines. ;ndicaring no viotarion of rhe

AmJ Epdcmol 2007:165:677 683

aslumprion. Resuhs were consisEnr across rhe lwo cohons
ill lhe models: fie data were rhe.cfore combincd.

In add'r,on ro a8e- and s.x.adjusred nodels, mutxvanare
models $ere al$ adopred lo asscs\ contoundrns rn rhe issc
cialion bcrwan hlelquid and morutiry snh lhe adjusrmenr
olroranares rhar had pEviousty been re\rcd w,fi sr;n,6cafl
drtleren.ts l,ctwen mver- and ever chesc, Broups rn rheoe{npuve atysrs. Cutue\ for orerdl \unrvat werc esu
matsl by $e Kaplan M.i€r mdhod 0?) Cumularive yea6
and qu'd-y.$ of chewing, (ElitEd rtrro group\, were tur
rr'er usrt tucramrne rhc Jo* respony ,clar,on Bqaur 247
evc' che"ers *ere c her uncerurn abour or rd,ted ro pro
vide rhe .)(a(r numter ot qu,ds per ilay. a carcpory tisrei a,
"mirsrnS ' wa\ added in rhe an.ty(i\ ot qurd.';^ of chew.
rn8 A tesr lor lrEnd wa\ at\o conducred by lreanng cumuta.
l rvc chewrnt.years and quid yean ot che* rn8 as a conr inuou:
vaable. p value: for ilt lcsr\ $erc r$o r.rle.t, and slatisrrcal
drl,ercnces werc cunldered ar rhc /0 05 icvet AIt .natyi\
were qerformed bv usin8 SPSS v.6ion t2 lofiware (SPSS
Inc., Chrcago, IlliDois)

RESULTS

For thc 6lll .ru(l) tJnrc,trnr\ (nrn (d. rntomrrr,n un
betcl quid chewinS was provid.d tbr 6.50:l at basetrne. Ar
bascline0ablc l).abour ll.gp.rccnrrepon{d havinBaberel

tht?
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rABLE 2. Numt .s ot.bedls an<t halzd 6riE. by, @@ ol (balt ..d b€r.t qui, ctding sr.rG,l Liw , r9s9 and 1996

c@..d.- rcser od6(e) iftr - ------ -- -
ll.". -; rb . --- - - --9= 'o'46d; HRI &{ HRa o5!. 61t , 6r, ri'q

CarE€, (t{r!e) --- - --- - ^ -. ^^.l: r oo l-- rro - oar, rE- oE -tu c5vny ard esqrEgs (14tFl5o) 2t o.45 r @
sra'.d, (rsr) ,, ]:- 1o res oe" 4.rr - o.@ r.60

LiEr (rss) ;; I : 6 o'7s 03, I s6 o.e o 7a

r!.91162) ,a I I lo 069 o3s. 1 3s o.2a 0.61

orEr LOO t9 t3a 0.43,229 o2t 1ts
I @ I 26 t,o9 o 72. I 65 / 06A 1.rODaDetes (250) t6r

cadlovasara. co.xjiri,ts (3so asg) ; l: ?3 r'ra o'75. | 8'1 o.4t rr4
cquEry hean dis*se (.ro-ar,r) 134 l: 

1@ 
''36 1'tql69 o.oo{ r,rr

c€E orasdra'd!€as€ {,(Dr39) 2s1 11 l9 
''lo 067' l'78 o7t t.zz

odE l(D 51 ,.52 Lt2.2,06 oo@ 1.66
r o0 32 I 3s 0.92, ,.97 0.13 r.taLiw. cinio6is (571) 40

BesrrErory cdxrtre (a{r(Ls 1s) et 11 l0 162 o'79 331 0.19 l.6s
prsr.o.". (1so-.o6.5o4 too ]: 

39 
'23 064,1.74 04 1A

ch,t obsrrcrrw pdDd'p 
Io0 17 1'29 o-77 217 ou 112

6se.s€ (49(,-a96t 9S
A, (,us.aus6 s5,t it 

ta 123 o74'2o1 0.43 r tl
roiar l 1 82 1'18 0 93 1 '19 o-17 r.oo

0.7a, I 34

0.73, 3 tr
0 3a. t.9o
0.30, L27
0 66. t.95
o.f1,172

0.73,2 U
1.19,2.30

0.79, L78
0 7a. 3.63

0.a5, r.75

o.42,2.1f

0.65. t.8a
oa4, 1.3a

t.os, L35

0a6

059
o t9
o60
0 673

o oo3

ola
02a
o.22

054

; *i-n_ *iii.i..,"*.
I tcl].g, hlttuttorBl Ctassnterbo o/ As€56 Nidh
! Adlcred ro, aoe arld er RPvrs HR haTad 6tb cl. @ndfte ' ervat
t ad/usted lor ser, age ar baet,ne, tMrcare.. and |h

"n",,",r,on0,**,r.",a,ea."r;il,:-Jttiillliilil::ff:*,f;:u,j#,*"#frffio"L**,n,,.n"n"*,

quid chrwma hab currcntty or rn the pa{ Compacd $,rhDe{r cnewers, dd chewea }ere moft t,tct} ro hr nlcn, h(younge,. trvc rn souuem and q\lem ,rea\. Jnd harc trver
d,sease bul weft tess tllely lo hale hlpenen\roo. ancm,d.
nean drs€ase. Mhrius, d ph)ecdt Jrt rutr) Cheue^ dl{
renued.ro bc ogdeue smolcrs and at(ohol utr\. A k,rJtor
2,j(re dedrhs occured duruglolo* up.,ncludrnS 4E9 trom
cancer, It4 from diab.les, 684 trom f.rd,ov3\cutd cr,ndllion\. 50,lmm liver (inho!s. 2r,6 r,om ,.\pirarory (,nd,
rons..and 6JO rom orlEr caur€s T}c avcn*e rott," upFn.d wa\ 9 5 )en^ (srardard d$,arion. a jr. srrh 10.9)c6 (slandard deqalion. 4.,i, for rhe t989.ohon anrt 7 2years (sl dard devjalion, I 3) for rhc t996 cohon.
. Only a bordertin srgnilicaol associarjon eas derfrred
bcrwccn chewing slatus and cancer ot rhe orat cavny andeephrBu\. w h adjunmenr ror age and *\. owever rr,,.
wedk J\o arx'n drup?eded rtrer aJdrnE orhfr (o\drJr(.
rncludrDg lrunB tura, h),pe hcan Jr\ci,(.
rNer 0rseas. anhnus, phy$cat drft cutl). crf Jrclrc \mol,nr.
ard dtcohot ,nlale Ive, chc*c^ *cic ar a sgnrr,r.nrrl
hilhcr .\l Ihan ne\cr.hcner! ,,t,1),rr, ,.,,, i.rJ,-,.'\uta, .,,,d ron\,.erebl,,va{utJr di,cJ\(. Jn.r J (.,1\..
bortr *hen age and *x and *hcn a8c JnLl rr r,lr.rhrr $ h
orhcr (nnlounding facrnr\ qe.c Lon:rJ(r.d,,, ir".,,r.r.

Irablc 2t The $gnrfi.anr .isk of cardiova$uta, cond,r,onswas rurr),a nbxrabh roerebrovasut* diser* Oecause rhensx or ouFr $h8.ou[x otcardiovascutar condillons was nolsrSnrtrcant.

,-I,Ii:,, ,T*" ln: Kapran.MeEr e\rimar€s or l'mc oroeam or rhcend ottoltow up tor the two cohon\ The p|obaoxrUA ot NNpat fo| rh. t98c, t996. and combrn.d co.
::.1:. 

w:re \r8n,lcan,ry rower for *er cheweB rhan ror

!:f,j:':liiii;il:"r;i,jnti:,$::i:il,,H,":i;)i::.:"" l'* obscryed ror a"urr, r,",n ."i.r-,."",ru,u*l\e, p varl6\ were 0.m3,0049. and 0.m5, respeftvet)
. --r 

n€_haz4d ra[os of rolat d.arh atrd dearh irom cerebro

;:,";'::"":i::':"":l'111c ro Iever.ot berer quid consump

[il{*{zuJ*+f f 
,ff,.*,,"j.:ll.:;,r

i-,"-.:-"-y_.1_:", 
,:, o0 y.a^ or ron8e, uhen neverchcwc,r

illilil ij,'! ],"i,1 
:i:i::r;f "r:l i[*r, i:"ffi f i::i,

i:,.T:;0: {r0,, ,or rrcnd) and cerebro*",r". a***r/' u l.nJl ror Ih nd) irr<r rhe \ame Jdru\tment I her $a\

|fr|.
Am J Epidehpt 2007,r 651677 $83
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FTGUBE r. Kaptan-Meie, estinlares ot suryivat tor tho t9a9 cohon
{A} .nd 1996 @hon {B) or sfiny suq6ts accoid,,p ro beEJ qud
cheMo srar6, Taita

a significanrly ircreased risl ror chewcrs wirh j50 quid-
years or morc of chewinS (table 4).

DtscusstoN

ln rhis popDlarion,based cohon study tn Taiwao. we
found b€lcl guid chewrn8 lo be asociaEd wrrh monaliry
fmm all causes and cerEbrovascular dis.ase. bur nol wilh

monalry.from cancer and orher rau\e\ among ne, etderly
and cldcrly pe^ons. Otrr resutrs at\o \hoqe.t dose response
rclaions in which rhc incr€as.d 

"sr, *erc,na;.ry r..
chew.6 who chewed for 25 ycus or for 350 quid y;rs or
Iorg€r compared with rhos. wbo revercheecd. Ovsa , o,!r
frnd,rgs may provide new.vidcnc. Iinl(lng ctctated monat
rry nsk *ith lone rerm bcrct ou,d chewrne

Beret .etared .anc.r. n,",niy ,n.r,a,"i,rrar or rn" .,,rav y. pharln\, md $opha8us. usualy o(cu^ in pcAons
ag€ri 45-65 yeaa. The l.y.u \uh,rdl rare,anes from
o per.enr ro lO perceDr tol esophafu\ canfer ro 40 ro pcr-
cenr. for orat cancer (t8). In Taiwan. resulrs rrom sevirat
srudier havc indrcaled rhar betctquid chewc,, who had rhe\eoncerr were \r8niticanlty younSer rhrn lon(hcsers (q) Fhr
er.mple, rne mean a8e of orat caner palienl\ w h a b.relqurchr*inShab'r war 50 )eJN morcrhrn lO yrar )oungerrhe parrn's sirhour rhe habn ( lq, Berel qurd (he;ers rio

js, )rctdrnE a srgnitrcanlty toqcr
suryNdl rale than tor nonchcwers { lq). Morcover. rhr eltect
or chewrng on orat.retared canccr *a.l vgnrhcanlty \rrong rn

f*r::B:d 50 yeh o, )ounper. sugge.rrng a relarrverl
I@er n-sk for rhos who scrc otder t20). Thee chara.rer
rsrrcs ot early age ar onsl, jow surrvat rarc, and diffe,enr
a8e s(.plibthry lor t'erct qurd.hewer\ pr,,bahty erptarn*hy monatiry from cancer..\pecia ) bfret{etd,ed ca;ccr,
was Dol associaEd wrrh brtet quid chewrn8 in out sludy.
because wc obrarved onty near etderty and ctderty persons.

Bekl quid chewe^ who mighr ha;e .{aped rh; risr ot
b€ret retated cancer and rcached otder ag.. however. w.re
not.tree lrom oth€r d,seascs. tn our sud). rhc) were ar
a rerallvcty highcr nst of dearh rn laler tife from eilher all
cruses or (erebrow$utd d,se.\e\. Ot cou^e, ,s cunou\
and.crucral.to !ndersBnd *hy tong term chewrng ot bcretqurd u I'nked w h cerebrovasular d,seases. inctuding
stroLe. Bclcl quid.onsumed E,rhour robace,, consi,r,, rn
addtrion ro areca nut, oI a comptex rangc of accomp.nr
menrs cownng slaled hme. b.ret teat. \prc.\. sEeerenc^,
rn,lorescence, anJor carechu. ChesrnS rhes. malenats re.

to eeca nur Jtlaturd\ (ma,nty Jrecolne
and trca,Llrnc). polyphenot\. rann,n llace elcmenr\ (e.B .copper). oeca nur deDred nrrrosamne. rrrar trave r,ein
lound rn chcwers saliva. and orher Lhcm,(Jt\

Mosr of rhes€ chemicats rctalions with diieascs have
yer lobe lJenr,tied. Some \turtre\ hJ!e anempled lo unra\ct
:T:1a:' T*e,\ms rlvorvcd ,n orar cn*r rb) or obc\rr)
(2 r r. A\ nored previousty,lhc as.ocrdlion ofarft a nur (he*.
ing wlh obesry d d,abere\ hds tf,en ob\erred ,ross
scrionally. lt i\ poss'bte rhdl rhe (onrnbur,on o, ar((a nur(newrnS lo,c{fr,,ova\(ul . mirnt} cereb,orn\cutu. d(Jrhlre: rn lh. lrcr lhal some ot rhe (hemrcal\ tr(,m atkatordr
may _hg[e, rn{ea.ed appcr,re and gtuL,,* inroterJnce(/. Il)..which,n rum l.ad rooherlr). diabcle\ Jnd \ub.c
gucnl ocarh ,'om cddiova{utJr cond ronr Thc detatt(d
m(hanjsm by wtuch rhe chcmicats !n8ty or J,nnrty rndu.erhe spccrnc disea* 

'emarns 
unctear and;e,,r, Iunhcr

. On rhc orhcr hand rhc no\\rbr,. , du\c mdr hu\c no oxcJ:nnr ro rhc\( chemitul\ r,r h(j(l \ur(t In r((l:nr ).r\. rn.taiop r rnrLn h.\ tren prnt lr, inrc\Ugal,nr DcnodontJld,\eJ\. .,nJ 
'r\ 

.\\,\ iarx,n r rrrr . rrtrorav u.ri ionarrror ,.

tt\tk
Am J Epbemol ?W7 1656/ / 5A3



6a2 Lan el al

TAaLE 3, lta.zard r.rios ol to(at and erch.@a$utar Do.tatity by cuDu.tive years ot b.r€t qod chdtng..T.imn, ,939 and 1996

HRt.i 9596CrJ p varu *' *l
irsvs ctEre, (, - 5,586)

14 ln = 2gr)
10-21 (h = 2O1l

2!F39 (, - 2a€)

>16ln = 24t)

r m o 025

Lt8 0.q3. 1.51 0 !a
101 0.r/, I 32 0.95

r28 r.e, r.6e- o.oa

125 103,15t 002

1,9€2

69

56

80

1a)

251

I
6

2

t@
1.2?

095
205
2ro

o.oor5

0.44

o.90

o.or

o0@

0 65,2 51

0.42,216
1 17,3 59

133.332
. CrEwirSr@ls io. clEr.6 re6 cal.gotod base, o a quanib disrribrih.
t HA, rE ad radoi Ct, dfrtdlc! hta\al.
t A.lusrd lq s, age at ba..riE, n ,9 

"*. -,a l,E rUr*Lq rm." *0.,- ,r, * * ,'"* ,.o".oo. ab6re or hypondsir, aEd*r, h.an dse6e, rier ds6e. .rrhdti., and plrysisr ditfid4yj a.n bvols o,
cigarene ehoknlg arxr at@trot tilaka

5 p Elues aB lo. tiEr t lrtd dcs at @i.go.i6 o{ ye6 ol beld qdr.rBbg

esFcially cerebrovascular clenrs (22, 23). Foreramptc, the
resuhsofa meta-analysis of nin€ cohon sludies indicale lhat
the relative ,isks ot future cardiova$ule evcnls dd stroke
for peisotrs with periodontal disease we.e I.44 aDd 2.85.
resp.dively (24). Periodonral diease has atso been liDked
wi$ bcrel quid chcpin8. In Taiwan, 3 significanrty highcr
prevalcncc ot pcriodonral problems wa obsry.d in belel
quid chcwers rhan in Donch€wen(25), suggesriDg lha( bcret
quid chcwers may be at a highcr risk of chmnic mjcrobiat
irfe.rion (e.8., subSingival infection) dur caD tead ro sub
sequenl cerebmvascular evenB (26).

Oursludy finds irs rnajor slrengfis in its ability lo conrol
robacco us€ ard other poenrial confoun.ters, ro perform
a sDbshnrial and complele moflalily follow-up for as lonS
as 14 years, and 10 male available lhe responses to a re-
pcared queslonnairc rhar heiprd ro assess rhe conlnuoul
(ondnrons of ber.l qu,d chew,nS ed other covdnares.

Some me$odologic issues should be considcrcd whcn
inrerpreting the results. Firsl, ahhough rhc numbcr ofsrudy
panicipants was large, the low prcvalence of betcl quid

chewing in rhe older populadon. panty due lo rhe suryrvat
efccl. may have resuhed in an undcresdmarc of the associ
arion wnh monality. Second, somc vatues for berel quid
amoum in rhe ealysis ot quid-y.ars and monarny ;er.
mn\in8. whrch ,nflrabty reduc.d rhe power ro cvdtuare
Ih. assxrauon. Thrd. masuremcnr .rrors itr sctf rcponed
quesriooi of b.el quid chewing as weu as orher heahh in-
fomarion, such as chroric condnions inctud.d in rhe srudy,
miShr have biased ttE associalioo berweD b.ret quid chc;
in8 ard moflalny. Simitarty, our rcsuks could have bcen
inflkncd ty mecu{Es rn identrfyinS lhe priD,ary cause
uf dc.rh Ilowcver. previou\ revievs found r-har dearh cer
r,l(rrrs 3nd .od.s rn lhc na[onatdcarh rc8rslry hle\ werc ,n
ovcrrll a8recmenr (27).

hb!nh,ccnrin heatth-re tared facrors fiar could also atiecr
( hc*ind.hab \ ard other obJe.ure mea\ures o, physroto8
trJt.ondrr'on\. su(h as btood pcssure and bichem,(al rn.
grLa'ul. s:rc nor rnctuded in rhe \rudy, which mJy aj\u
halr hidrd rhc esrrmarrcn of monatiry ha/a_rd. F;na ),ou \tudy was originalty desiSncd ro und.rsrand faoo;s

TABLE {. Hd.rd rrtios ot robt.nd c.r.brovasular @i.tiry by quad_yedrs o, betet quid ch.ringi.
Tai*rn. 1 989 and I 096

HRt,i 95%Cr] , yaru I",^'l *,
N3v€. ch43. (. = 5,586)

<g (a = zz)
5H49 (, = 224)

>3!ol. = 221)

Elor dws *i'l m auid
inlo@lio. (, - 244

r,982 r oo

62 l rl 085, 1.43

6a 1.1a 0.92, 152
a2 r.31 104, r 64

r r5

r (D o.@rs
r.00 051.2.35 0.03
M o.tt,2.52 0.69
2 41 r 42, a t6 0.@r

r.79 I 13,2.04 o.Ot

0@s
045

019

0@

oll

251

7

16

21

. Ci€BiitgFy@.s hr clE ers we.e Gisgodzed b.sod 6 a tenite disriblrio..
t HF. hazad €ro. Cl.66dre inbtuar
I Adilsied tq $x, age al ba$tine, rivir€ aEa and lhe tollowrq raclots lpdated unu he tast inletoiew pes€me

o. abssne o, frypon@io, a^emE, hean diease, rNe. d6eas6, anhnrs, and phFlcst arcurry: art'revJs or
cjgarene srE*ing ar! akorpt nrake

5 p varB ac tq lne3r tcra &rcss aI €teg@s or quo y46 ot b€td qri, cherirg @pl rE @regE y ol''Ever chewer with rc qui, inlomarion "
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associarcd wift gereralhcahh aod iivin8 dangeDcnrs, nor
ro dcrcrmine monality risks. Oo. dar. rherefoc coutd nor
fully conlrol for all potenlial taclors affecling monaliry, in-
cluding diet. Asaresul, w. cannor ruleo $c polsibility of
resadual confoundrng by frctors rhar were nol cvalual.d or
were not adequalely m€asured o. coDrolled.

In conchsion, $es€ prosF.cuyc dar2 represc lhe finl
repon, ro our knowledgc, Irom a popularion-bas.d sludy of
rhe impffr of erposu,e ro bel.l quid on\umpuon on mor
ral,ry tiDm diflerenr cau'.s Eer.lqud (hew'nB is ax;'a'ed
vilh total and cerebrolascul monaliry aronS middlc-lo,
old-a8ed evcr chryen Thcs€ dala also suggest rhal th€ ef-
fErs ofb€tcl quid chewing on monahry lrom all caus.s and
c€rcbrovasculardiease qay be cumulative. NonetheleG, we
need ro be cautioris when inrcrprcring thesc rcsul$ because

rhc significanl, bul weal assuialjons still leave room for
som slcpticism, including possiblc bid from rardom erro.
or m;slassifi carion. Obviously. morc i.vestigadorls, prcfer-
ably wirh a largcr smple rire and longe, iollo*-uprim, m
needed lo tunher cleify our 6ndin8s.

?. Tuna Tlt. Chiu YIl, Cbcn LS, el al A populaaon bas€d srudy
ofrh. a$aiarion b.rwen r.ca nur ch.wins od ryF 2 dr
ab.Es hcllitusitr mcn (K@lnneCoMuniry bed lme8Br.d
Scr..n ing prograltre No. 2). Dab.toloSia 2ma:47: l7-16 8 I

E. w.mkulGuiya S. Tnv.dy C. Pcrd Tr. Aca trur u*: e rn
.llFdcnr nst f.clor ,o, oal.a*cr (EdnoDal). BMJ 2m2:
124:79qm.

9. W! MT, L.. YC. Ch.n CJ, cr al. Rist of b.r.l .h.*ina for
eepha8eal cancd,r Taiwao Br, Cmc.r 2@t;85r658 60

10. llowad G, Waa.nknehr LE, Bulc CI- d al CiB cn€sml
ins ard pmgcsd of .rrEDel.cis: Ttc Arh.osclErcss
Rs& in Clmu.iti6 {ARIC) Srudy. rAMA 1998:279 I 19 2rIt Chais wC, Hsiao CF. ChanB HY a al. Baclnur.h.wiiS and
oth.r risl fero6 sqiatcd wilh obesiiy amnS Taiwan.{
m.l. adul6. l j Ob.t (loDd) 2006:10:359 63.

12. Po?ularion Srudies C.rrcr. 1989 swcy ofh.atrh ed riving
srarus ottlc eldc yinTaiw :quesriotrnair. and suryey
dcsign. A,. Artbr. Ml: Popularion Studtes C.nr.r, Univers t
ol M(hrtd. 1989 (Compdallw sldy of rh..t.t rt, 

'n 
A!'a

ll Z,lmr Z M.nio LG. chdg MC chanS.s in runcrionat
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BETEI- NT'T CHEWING AND MORTALIT'!' 120't

tcsl for unpaircd da(a wasusd ro com[sre man valu.sberp.cn
2 groups. Propo(io.s tud .aicSorical v&iabtes per. t.sr.d by
the chi-squue t.$ nnd by rh. 2.railcd Fisher's exacr hethod
when approp.iale. Cox prcpotuonal hu ards resesson analy*s
adjusrcd for possible confoDnd.B wce us.droe$imar.fi. rct
arive risk (RRs) for CVD and all{aue monaliry Sudiv.t
@ryq aousrcd for orher covdiat.s w.rc dae fo.cuftnr and
never bcicl nur ch.w.6. kv.r smot.B, and ,ev.r b.lct nor
chew.rs, r.sFrliv€ly (21. 22) Th.s. nainicat malys.s w.e
p€rfomcd by usirg SPSS sulisti.al sohwee (ve.sion t3.0:
SPSS Inc, Chica8o, IL).

RESULTS

Theie werc I5a9 dcaosdcr 8 yoflollow up. gfrhe* d. hs.
J09 w.E duc roCvD Ar rh. b&l,ne suNey. I hcie *.r44 565
(79 4%) ncvcr chew€6,5568 (9.9%) rorm.r chew.rs. aM 5981
(10.?%)currcrlb.lelnurchewe6.Thc.uFenrberel nDrchew.^
were younger and had highcr BMI, waisr circDmfercnc€, .nd
riacylglycerol lhan did rever ch.w€rs. a5 is shown in Tlblc t.
TheEwas a high$ proporiion of smokiDs andalcohotcons!mp-
rio, amonA cuftrr tud folmr bcrel nut cheweB rh.n anon8
never chewcrs. As shown in Tabl€ 2, paniciparls whod'cd of
CVD wcrc oldcr ard had Srearer waisl circumfer.nc.. hi8h..
5ysrolic aod diasrolic BP. and fistin8 glucos.. loral choleeerct,
and uiacylglyc.rol corcenrarions rhan did sunivo6. Panici-
pdlswhodiedotanycaupalsowcreolde.aMhad geaterwaist
d@mfcrcncc, hithersystolic and diasrolic BP, dd hisher fasr
ing glucosc ard uiacylAlycdol cooccnrrarions rlE, did survi-

Usint Cor prcpodional ha?rds resEssion analyses eilh ad
justm.Dt for por.rtial coDfouDd.rs. rhc RRs for CVD and alt-
caue monaliiy werc higheramons currenr Dd fo.mer ber.t nut
chew€6 than amonS neve. chew€rs (Teble 3)- Among rh. l
modeh,lhcE was no interactiotr (P > 0.05) berween bel.l nor
chewing aDd smokinS srarus forpredicrins Oe nsk ofCVDand
all-caus. monahy. ]lte adjusred RRs fo' CvD and all-cars!
modalirywc.c 1.56(95%Cl: 1.02,2.38)and 1.40(l I7. L6E)in
fomerusersand2.02(I-lI,3.1l)ard 1.40{I 16, 1.70)ircurcnr
us6F. resp.criv.ly (model I i.Tablc 3).

Among rhe clnenr and ncv€rchcw.rs. inqeaed frcqu.ncyof
berel nur chcwing w4 assiared wrr h Sre.tcr CvD and all,c.u*
monaliry Thc adjusted RRs for CVD ard all,cause modatity
were hiShcr amort rhose who crnenrly .hceed bercl nur >7
timeywk rhan amonS $or whocumnrry chesed b.retnur <7
dmevwk and r h. ncv€r chewen (IIEUR I ) Trrc adjusred RRs ror
CVD and all.caus monalny anrcnA Ule curenr chewe^ who
chewed :7 rim.Jet w.rc 2-37 (1.O7.5.21) and 2.18 (1.53.
3.lO), respccliv.ly, compded with rhos *hochcwcd <7 times/
wk. Similarly, amonS lhe nev$ snrckcrs, $c adjusled RRs for
CYD and all{auit monalily wcr..lso hither among those eho
curenrlychcwcd b.relnul >7lim.s./wk rhatr anroDS $(x. who
omndy ch.wed berel nur <7tim.s/wl and nevcrchewer (FiB-
rr.2). AmoDS thc neverchewers.rhe adllsred RRsforCVDaDd
allcaue monalily in thcorenr smok.6 werc higherthall rhar
among rhe n.v.r smoke.i (Iigure 3).

The adjusted RRs lbr CVD ard aU.cause honaliry amonS
rariou. (oml,inlrNn.ui\mokr t Jnd h(r(l ,r.lFuInE \rJru,
dcshown in'I'abl( 4 Curent lnd li,mr$ kr.l nurch.s..A hd
hraher nsls of CvD (RRr 2 lO, P = O.O5) n.d ,U{au$ (RR
I l9 l= 0:154)nx,dnlnI rh!.d,d(urcnr !rd i{rmer\mdlcA

/6Y

- 
Ne6(Ff.tw.)

_--r----..-]-__Y-_.-...r--

Y.-

- 
Nrq(Efqlm)

DISCUSSION

ln rhrs Dopulafion ba*d prospecrivc srudy. we showeJ rhJr
berel nur (nes rn8 war a\sGrared w hrrcarerCvDand !I .rx..
moflalny rtr'Iawoncse men Simlarty, t_afl er al (4) showcd rlrJl
trc.a nu ch€win8 6assciat.d wirhtEar$cvDatrd all<ausc
monah:" rn rhe TaiwaDcs etdert) ln addn,on. $.e atso tirund

- 
TIGURE l. Sutuie.l cudcs tq cw.nr D{, Nv.r ch.w.^ (, = tO 5.s)afrd,draG. to, drE @rDd6 Cor Fopq[m.thud\ agr.rjon

rn lyE\ *.,c ldrur.d fn rBq BMt, d!h!.r.5, hrp.dcN@. robt Lhdc!
kDl. Hol chol*Dl, h-ytgtvcdot. lt\ohot (q\ump$. \f,otinr.pn}r.drhv )rLru.tLom,and.duc2rmt?!.t A Tlradlu{cJ,ehht.
nll (RXLrl9tS Cts) ro CVDlmd y .mn3 s!bF6 *ho,urcn ,rhf w.d b.rcl nur >7 uryvL\.nd \, Lm.r*t vs )J7 I I )a. { ssr rEr
1.55 (0 36,2 80), r.spe!v.ty, @mp.nd eilh drE wbo Ev.r.hr*td B
Th. adl$kd RR fff ,t (aR ftDrulrry don8 rublats rho cun.ort)
crk-*.J bfkl nd:7 umv*l d < r ntrs/rt $s 2 02 t I i?.2 6rrj rnd
109 (0 34, I a2). Esp.criv.ty. cmp-.d *rthrh* whomvd.h.*cd
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BE'TEL NUT CHEWIN6 AND MORTAUTY

Nonh America mcans that b.rel nul chewrng is becomiht a
globalproblem- Tlc numt r of b.et nur chcw.rs has beeo esri-
mar6d aI up to 600 million worldwid.(3). Pr.lious srudicshave
cl.&ly show. eeal allatoidslobecarci.o8.trs, *hich in$cas.
rh. nskof variouscan .rsof rheoral caviry,csophaaus,andtiv.r
(1, 8, 9. 23.24). ln .ddni6. bact nurch.wing has been found to
be asiared wnh obcsny. metabolic synd.ome. diaberes. an.t
chronic Udneydiscas. (ll, 14, I6.25). AlrhouSh $ese di*ases
dc clGly rctated ro lhc dcv.topment of CVD, rhe retalion b€
receo ber€l nrr chcying and CtrD rcfrains uncl€&

ln rhc prcs.rr study. wc fouDd ihar.lrrenr atrd fomerbctel
nul.hcw.B had 8...r.rCvD monatity lhan di.t neverch.w
ers. Funhcmore, b.rct nul ch.wing .nd shotinp were ind.
|cnd.nrly a(((rared $ith CvD mofl atrty. we !t\o !ound rhar
.un(nr and tor ner Uer.lnur chew.,\ hrd a hisher nst otCvt)
monality (RR: 2.lOr P < 0.05) rhan did clFcDr an.r form.r
smoler Moreover, rh. RRs forCVD aDd alt-cause monatiry
iD.rcased wirh thc frequency oib€retnul ch.wing Thercfor;,
b.rcl nur chewinS should b< rrc.r.d a\ a maro, ,rsk tacro,
tor CvD DrvcloprnS ! c*satton Plosram \houtd be conr,d.
.rcd as atr iDrcrv€trtion lrrar.gy for CVD amon8 b.tet nur

Scveral possible mechanisms may explain rhe relation b.
tweetr bcr€l nut ch.winS and greal.r CVD monatiry. Firsl.
bct.lnur che*rn8 app.a!( roacrivdre rh. symp.rh.rrc netuous
syst.m, thereby inducing rhe s.cr.tion of adrcnat cirh.-
.holami.es (1,26). S.cond, ar.cal attaloids acr as inhibirors
of.y,aminobulyric acid reccpror. Th. blckade of the inhibi-
rory clfecls of }-amiDobulyric acid on 8tucapon and soma-
rorrophi, may result in lhe secrerion of Stucagon atrd subs.
qu.nrly in rh. devclopmcnr ofdiaber.s. cr.arcr appetit. ard
S lucosc i ntol.ranc. du. to T,aninobutydc acid inhibnion and
d'!berotenrc arecaln,rro\amrnes may also ptay an rmpoflant
rolc in rh. dev.lopmcnr ofdiaber€s (t, I I, t 3, 14,25.27,26).
'lhird. berel nur chcwing .trhances oxidarive srress. which
infieaseslhe risk ofCVD (29,30). Founh. b€relnur chewinB
may induce periodonral discase, which rs a chronic inftam,
matory disease wnh T c.ll acrivation and producrion ot in-
flammarory medialols (3 t). AmonS rhes tadors, inrerteukin-6
am.l rumor nCrcsis factora are proinflammarory cytokines r.-
l3rcd rolhe developmcnr ofCVD(12-14). h is int.resrinarhar, in
. mcrr,analysis of 9 .ohon srudies,lankel er rl(35) showed rhar
persons wirh pcriodonral disee have a 8.earer incidence oi
CVD ftu do rhos without F.iodonlat disra*. Therefore. rhc
compler parhoSenesis of CvD rctaLd ro bcletnot chewinS dc,

AlrhouShwehave shown rhar b€t.tnut ch.win8 is assiared
w h a SreaEr risk of CvD md alt<ans. monalny, rhc presnr
nudy has some Iimjrations. Fns!, the queslionna;es were tacUng
h.ler.il\ abrur bercl use, ruch as rhe numb.A ot qud\ u*,j p.r
dr'. rhe du,auon of rhe hab . and rhe prepe on used. Ihcrc
krc, rhe exacr duralion and cumularive .rposure of berct nur
could not be quanrified in the pr€s€m sruity. Sirutd limilalions
*crc nor.d tor rmoLns rarus. Second.dr srudy popotahon wa\
drrwn ftom pene,alty hcahhy votuDree,\ sho;nendcJ he!trh
scrccninS cenre6 rarher thln from naionally represenrarive sub,
j.tls. 11€m!l validar,on is necessary jn turure sr!dies.-I.hird, rh.
rn(r rhrr onlv bascline data ior rhese panrcipinrs *crc.vaitabte
mrv hav.ledtopossrbte m sclassificatjons of berel nul chcwrnS
\rrru\ dunns nrbw.ut)
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FlGURli !. Sudiv.l cu .5 ftr mv,.nd.rs of b.t.t nur (n -,14 565)
.nd adJush. fot orhd cov i.rcs Cox propodiMal h.ads r.Bft!$o
dalre! *.rc adjEkd rc ,g.. BMl, dDb.rs, hpcnens,@. lot chotcs.
Grd. HDL chol.sGro!. Eirylelrc..d, rlcohol coNumpron, Fhrsral ac
rivir, subt. iE@., ard .duc2ri6 l.!.1 A: Th. dlue.d Etrh. rilt ( RR)
(ed 95* Clr) ld cvD ns!:1tr, mra rubleb rho *.8 turcd aJld
fmr.n *.6 e- 139 {lOl, l9t) &d I 17 (O32, I 68), Eperv.ty.
cmp6r.d sith 0E ltb tuv*.6ol.d B: TIE adjusr.d RR td alt{aus
ndulity dog subjis *ls Ec c!tr rd rlmq smolc^ !s I l5
(l I7. 1 56).nd I l8 (1 00, l.l9). Espcdv.ly. conp.rd y r rhN lho

rhar lhe RRs for CvD ed all-caus. monaliry ince.*d piri rhe
frcqucmy of b.t l nur chcwing. Funhemoe, bcr.l n chewidB
was 6so.iar.d wnh a highcr nsk of CvD and all crusc monllily
rhan wa smokint. Betcl nur chewin8, rhercfore. h&s becohe a

biA challcn8e ropDblic hcalt} in Tuirvan as $ell6 in orhcraiels
wilh hiSh nrcvalence of brrcl nu chewinS

Although nrosr ofthe world s bcrel nDr chc$crs dc rn A\rr 1l ),
the Brcwing number of 
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Relationship between betet qurd
among Eangladeshi sub.iects.

additives and established periodontitis

Arhter R, Hassan NM, A!da!. Tat,namiS. Monk M

ll
Depanrnent of preveniive Dentstry, Otayama Universily Dentat Schoot, Okayama, Jaf,an

Abstract

AtM: To delermine the relatonship between betetquid ciewing additives and established periodmtitas in
aangladeshi sur,jecls.

ATERTaL ANO TTETHODS: A torar of 864 sub,eds partcipated in lhis srudy Amoog Ihem, r40 pairs o, sex, and
ag€-malched case subiecls and co'tl'ot subieqs w€re seredecr. A case was defined as a person who had ar leasl lwosites with a dinicat alachment tevet(CAL)> or =6 mm and at leasi one site with probing deplh (pD)> or =5 mm.
Subrects wno drd ml fum, these criteria were considered as controts. tnformaton on sociodernograph,c vambbs,
psychotogicat stress, denlat heatb behaviour. smoking and betet quid che$ng habits was oblarned.
RESULTS: Mutipre rogisr. regression anarvs* showed lhal qrrent b€terquid chewers had grearer probabirilies ofhaving estabtished p€riodonlat djsease than dd nondEwers (odds ratio=3.97, p<o05). Mean pD, mean cAL. meanpercenlage of breeding o'r p'ob'ng ancr number or missing leerh were signifcanlry hrgher in cne ers or berer quid withtob3cco and ma$ta rhan n chewers of betet quid withorl such addilives adjusring ,or age. sex, smoking habit, body

mass index' denlalvisil patlern. slress an.t praque index. Higherftequency and rongerduration oi belerquid chewing
showed a s,gnificant retaton lo an increase rn penodontat parameiers

CONCLUSTO : The resufis.ndEare that betelquid addnives mighl srgnificantry enhance p€riodo.ruis in the

PMIO] 18021263 lpubMed , ande)(ed lorMEOLtNEl
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Dcntal Caries and Periodontitis Associated with Betei

Quid Chewing: Analysis of Two Data Sets

_ 
SuPlpom Chamh.r$iwaroa l)l)S. Ml'H DIrH'

'facttry of Dentistv Khon K@h Unnraitv Kho" KGn

Bactstu,,n t: Not Drch rcs2 cheridefte corcqtuhc thz rctdoafiiP ber*"n bet'te*o'y:t-"!,1:!-
-iiii i u", *,otr,'*a ohhd,sh betet quid ctz'ins is a 

'Mnon Pr@tice otuna Peopt' in nahv A'on

c@rfii.s itlwlina tutol 06 oJ Tlailotul
6ijr"i*, tt" pi*" n,ay euptored teo ex-6tias data se$ to eval@te thz twiotion berseen belel quid

cleeirS aad $al dise@s-iii'a 
-a u*.a, r* 

'tudy 
poPutotioa fo. Phare t co,'prilet o totat of 7e6le@t's og'd 3G89tetus'

'ilii 
i" f* ax"m,txii i*, p,-t*i, rtaitond d'tin+ teeoet In Ptwe ItEre werc 2'253'iii, 
'*a : t.ao y"-i, *sidinc n thotubot d9ttict. Khon t(@n YNit' Thoit@d dwina t99z e4'

')J)i,*1" rn a"- *re obrained rt,o"gh o,at exonination on'! intedi'e m' dnatv"s enPtoved

de;diDtiye. bNd,ate. oad @ht@hobt. toa'sti' res?sson

i-"iii, ii"a,*' t,^n*t nduvutobi tosisnc rcgrcs on dottck 
'ev'ated 

thc t@use 4tot.io6hiP
'irii, i,a o7',i ,r,.',c a,,.t d.t,ot ctues odrotins for oh'r wiabt's h o it'on rc'lhs frcn ttE

?*i,*iiiu" t*",*"*n*ton nodeh v.dictiza periodouiti' thodd ttu'l beol qtid ctu\'inE wq
'i*"ii i'*a"a.it p",iio,riru i, rr," p'iu*' ol s+tot 

'oaloundizeJNto^ 
718 couilten!.tindna'

;;;;"i i;; 
",,' ',cc"',,hot 

otthouFh bei.tquidch,ds nov rc'tu" tlc'tot'tuP' wd\ drccttv etabd
'i *,ioao,,t,rir 

",a 
,'*ncd ttt pdsibihtv oI nte$inq tooth l6s

'iii"i,ii, n ,"t ,. ,*,tive ptos'd ;iniia ot discouosinE rtsi PeoPte Iron ctc\|iaa hetzt quid

should be esablisttd rc PreseN Iaeqabte orul kahh

X.y*ort s: Betel qrid clcwit& D.nlol cuies Petiolontitx' Tooth l6s Thoiland

J M.n A"oe'Ihoi 2006; t9 (7): l0N' t I
Frtl tzt . .-Joumdl: hnP]t*Y, neda$Nthniog/joutrul

Betl quid chewins lEs becn P.eliccd dnott8

poplc rn md, Asi4.comrne including ruElatca'
ofThsj lud ld quilc a lon8 trm. &d Es.arh et 

'dcna
on $c cifets of bdcl qlid chewing lowdds oml can'

c, ard oEl en rissu. l6ioa ir nplCr r0' Ho$'!'r'
onlv a limiled oumbcr ot $udi6 hale invdiaaEd
rhc r.ladonship ba*c6 bel€l quid chcwins dd oral

dislarcs namely dcnhlcati6 ud p'riodon'itis pd_

dcularb anonS ltai p.oPld'r'r'. ln order lo mantain

.frc.rit€lv taroGblc oBlkahh.lhc cvrd.ncc of oml

di$as.s awiar.d wirh b<rel qud chcwina among

l}lci p@pte shoutd be intcsri8ared. Thtrerorc' fie ob-

;;-,t * '";,--^.";;*".t 
D'*

ir"" r,* t-*-u1 
^ho' ^o" 'a'ot rhatnad P^o"

t)lt2 t01.tu otl')D3^2 t Da 't'N@t^'o' th

. r!?.po,^ )o0 IA).hoo .oh

jcrive ol fie pl&nt sludy wa ser lo €valuate the

associarion belsccn bclcl quid chewina md oral
d,,cu,o ,n(ludinS d.nlal cdres and P iodontllis
amonS n,ralThai fcmalcs usinalwoexisrin8 dala sets

t. PN on.l tohplc iz. tt.t.mirrrion
Iir both dal! s.rs, the rcquncd sample size

for slud) inB rhe Elationship between dcnBl caries utd
bercl quid chewing 6 scll 6 bclscen petiodonliris

and bercl quid chewinS sa\ calcolaLi bas.d on rhc

r5t lu dinarcnc bel$d PmF,nions. The l0-20e/. of
rbe rcqund snple 5i2c was added ro aeomr for rhc

naturc ot srudy as multivatjablc rypc. The sdPle siTc

$as 6rin.red Msed on thc lollosin8 infomaion: l)
P,u9onn,n ol'berclquid u$6 harrnt dcnrdl caris (or

rtt' tr

J m.tl,.t\ttt lhui tn1- 39 |,b. i 2006



ffir-,fi';#i'H,'.I* ifr'l#:"*l*:l*i5,ir1###'.'rr

ffi,ffi#sxffi,',,f#e#*#"r
ig",ffi;ffl,ffi ;,,*pffi ilrfi ji,fi,ifo ,m*;*,:nr_r,iff l:i

,ffi.ffi;ffi
*ffiffiffi
;,,,d,i8,,,r-,#?lllf-'1"tuK'"nuni,--R*ur..

iffiffi,:ffi,,t,ffi'ffi
*"**rffi****g,tffi
.l rl.dA$e Thoi yol tg ,\o. 7 20An

v
*

tQe



Trbh l. Rcela fm brdr. d.t B bcr\c! &!lrt oi6 (d@ycdrt6 6IGd rern) !n shl.d v4.U6 tor p$eI rd dE lt d.r.i $tr

AE. (m@ 1 SD ia ycE)
Mmrhl, i@tu (otu 1 SD ir b,no
M-it.l sr.rE (D.md B ,u!gt.)

! 
.hEim ($nd / FuE, rh@t / bq/ood Fmr, j.tmt)

B.EI qud crrwirg {m 6 }6)
'rob6@ soking (m $ y6)
Al@hol r (.o vs 16)
T@th bnshiog (,o rs ycs)
Missma lerh (m s y6)
Pdio&lnfiis (e B y6)

Dcbnr &po.i6 (ttEt 1 SD i, *{ors)
Mild (< !A ofd'4t)
Mo&nE ( I B-rr3 of o.ftt)
l{cr\a (> 2,3 ofdm.l)

Pmodo,td narN (ru l SO h $xl,!s)

Strllov p.riodonr.l p..rct
Dc.p Fir&!r'] FcLa

0.0009
0 tr4 t

0 002

0.mr
0.9t7
0 62E

0.@l'
0001.
0@t.

0.0t45'
02,0
0 t796

0 4522
0.0883
09476
o,tEto

01087
09811
oJ79
0 5i5
0mr
0958

0mt.

0 2046
0557t
0 9190

0 5244
002531
0 0006|
0886t

: Iot,l ?Tlk ory @r.dd up lo roo F6r d.ro llEoptd. d.l! rdem v.riabtB
' I'6t ordifrm b.rrE, nr.s (,{.s), D < Oot. l'6r of d,rIc6e bcrw lrorriron (Chj.sgl]e r6t). p < O 0(

calctllus, ed shallow pcriodonht pockeB wcrc crn-
necrcd ro dcDtal carics only in phas. I (Tablc I ).

Bivdiatr.elalio.ship b<rw4n Fiiodonu,r
ed s.lcir.d valiables sho*cd a sigdficad rctarion_
ship ofpericrloniris wirh agc. b.EI quid chewire. dd
missing l.cih for bo$ phascs.ltowever sciodemo-
graphic vdi.bl6 includiDs neirat sralu d aluca-
lion sererelarcd to periodonlilis onty in phae t. t_i!c_
Brse.lq,rhbruhin& mild. moJcrarc. ad h@D dcttrr\
dcporils (d.bris deposil tcss rhd t/3. IB-2l1. and
grcardr rha 2,l of etrMel cm*n- resF.rivet) ) soc
\iF'nLart in pha* I only shrtc in@me ed d<nla)
ceics were associared sirh pc.idronilis in ph6c I
only (Table2).

vuiahle\ demonsrrcrins srarisricat,ipnrri.
cdrc€ sirh dmhl @ies ed pcriodo nis in biv;,iaru
@allses wer. elercd into mutlivariable toSisric ,c-
Arcssion mod.ls predidint deDrat cari6 and p.riodo..
Iris for htth phascs md rhc findinAs *de onsinor
lirr borh dara sds. Frcm Tabtc 3, afier ad.juslinS for
fnrcnrial confoundin8 f4roR in lhc finat Dul \J,..
able loaisric regrcssion modcls. b€lct quid ch.sinr

and misrns lcerh con!\renrt) rcr.,ncd nrcdicrn,B
denral c ic\ in horh dara sll. Mitd dcbri, dcrDnr
sa marsinaily siAnificarr in pha* I ont) Md n<n
odonral pocLd rcraineti,n rhc findt mutrivahabte
logisric regression Dodel a a prcdicror ofdcnlat cni6
elcl, in phasc ll. lrcm both dara ser\. h.ret qld
(ns,ns *G 

'nrcer) re t ed ro Jenllt 6i$ $ hit( a
orher faclors wc.c associared direclty sirh dcnral
caries, wirh the odds rdios od 95%@nfid.nce timis
showr in Table 3.

Tablc 4 dirptdts rarEht.s predicr,nF p.,i-
odonr,r,s ior borh ascs Bcret qud ch($int. asc.
debris deposilr. anJ his,ing leclh ucrc arsolialcd
dnorly wirh rBjodonrnis, wiI}t $e odds rarios ud 95%
confidence limiE sho*n in rhe bblc. Dcdyrd rceu
remained in lhe finat multivdiablc tosirr i. .cs,esion
modcl pred!.un8 r\aindon!,ris unD ,n phl\r lL Iu,salth ollhc fi nal mdt,ir&irbtc topj\r,. r.!r(\,ion
mnd.l\ prcdrclinp d.nDt (uics ad pchodonrirh,n
nhd l. lmrh brushhg na\ mr 1i8nifi@r Misyn8
Jdra in rhe final mutrNa,iJbte tosisric rcR,.\\,u,,
models $'m kepl unrJlr t0.,, rnpcncrdt

lb€{,
r(
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T.DL Z Relb no tiv.E .drs nsEn Fixbriis rd *r.o.d Ei.U6 fd Dt .. I .d phe tt d.t. stt

Aa. (ri-! 1 SD !r tEr)
Mdnnly Donr ttrEl 1 SD D b.h l
Maird raBtDrrEd6 st l
Fiucdro tEn / pruDry sl|ot / b.yond lms rdr@t)
Bcr.l .pi<, .ncwo, (,o 6 y6)
Iobeo sotDg tD E y6)
Al@not&(es16)
ToO b.uhhg (m B y.s)
Misina lerh (e s yB)
Dard rt3 {@ s ,B)

D.bB &Fjn ttur 1 SD m *rtMG)
Mild (< lAolMr'
Mo<l.r.r. ( tB-2A of.rh.t)
H.rtl (> 2/j of @!et)

D.oy.4 M isog, bd l,tkd rcdh r E@ : SD of terh .ncdcd)

0 mt.
0 @t.
0ml.

0 7ll
0 o0t.
0o0r
06tl

o 00021

0@lt'
0moll

0 2420
00@l'
o 6109

0.00otl

0.J26
0 57t
0.@t.
0 t2E
0t26

0ooF
0.mr

0.2046
0.567t
0 9390

0.5244
0.0251t

! Tor.l mpl. oay mr dd u! to rm per enr du. lo D@6pld. dab for sD. vda6l6'Id oadiffdoa bcrrq m.s(.16lr D ! O05' fc{ of d'ficn( b.r"6 !tropotuG tctu-\4@. rst,, p. OO\

T.bL J. CoD<nritDl od(E E,o m<t o5"4t of t.,ult6 m
oo.Llr td ph& I Dd phe I ao *," '**-'-6 

D th' tuEl D'IJurtubl' logr'G r.8r6sd

oll9

2151

0 240
l0@
2 00r

t 0t0
I790

I051

0 t95
I 020
2 515

0 601

167?
. Tolll sapl. for ph& I
I Misir8 dll! for phM I
. Misrilt dal! ior phs I

= 7$6 sub.,ccc, phe :2,251,trbEds
14 subjNll t63 p(re )

= 60 subjec6 (2 7 F mr)

l$st

J Ll.l A$o. t .i tOL t9 i.u_ z }006



Irbl. {, cnnd rondl odd5 d 
'o 

ad o)grt o l! mdbt6 pEdd ug Fnodonr ^rnlhcfDdlmutttr abt.,oe,J,.r.g,€r,Jn
oodels lor phM I dDhe djDs6.

Ac. t

Modenr€ debnr deposn

l.t mdr.n (berl quid ch.win8 Md a8e)

I2I01

I0t6

I l4l
095t

rll,
I 014

I 007
l0l8
l0l8
I 030
0 909

ll0 940
I oos
1025
I 014
I 014
I 206
0 99i

Inr.dion (b€rcl quid ch i.g dagc)

l3.t6l
r 055

l0t9

l 034
0 951

1538
l04l
t 0l6
l0l2
r 0ll
0931

50,154

I 021
I 082

0 976

' lbral smple for Dh6e I = 7t6 subjects, phN Il = 2253 subj.6i Missingdara for rh& I = 5Tsubjds (72 pe.6t)
. M,ssine d,b lor ph6e ll = 33 subJeds (3.7 Fr eno

Thc relar ivc odds mtios havina baselirc od.!s
mrio as l, calculatin8 lrcm rhe inkmclion berwee,
bctcl quid chewinE md ase ibr borh data sers dc giyen
in labl( ). lr A cridcnr rhar rhe rist ot neriodonriri\
indeded moi-p women who chewcd b€tet quid com-
pecd to thok sho did nor ar all lcvels (mcd + SD,
med.D@- SD of.se)

Conclusions hom rhe prcsenr sludy *ere
reached rha hetel quid cbewin8y6 inveB€ty.elaled
lo dcntalctuicsmd ir w6 diredly rclaled b poiodon-
riris,leading to incredcd pe.iodontids od tofi los.'Itis resuh is in aEreDe"t w th leveml studido',D.
'Ihc rearons rhar bdelquid chcwiDgdiminishes denral
cdi6 arc eivcn a5: l). mechmical cledsing duc to
abras;ve propcni6 ol bdel quid che*in8,2). incr@d
salivery bullir apaciq! l). hig) pH of lime in b€lcl
quidcheline ncurralizes a.nl fonnarn n,4). ion etTccr
ofcalciud inhibns cnmcl dissolDtion_ 5)_ beret fihl

@ve6 rhe emrrel prcvc.rins acid anelq 6). hiBh fluo
idc conlenl o fbeEl qu id md 7). dri-ctuiotsenic cilccr
ofethe.ic oih p.esenl in berct quid,.). On rhc orhu
hm4 $e in8rcdienE ofberel quid inctudine b.rcl teai
&eca nu! slated liDe, and robacco c\hibn hdmful
elTecls 1o periodonral lissue. The Brssiblc.earon rhar
berel quid chs ing ddaae periodonral dssue can bc
ds.ibed as thc cholinogic efter ofbcret qui{l rosetbcr
with calcium salr in $e saljva produced hlperstiva
lion-causcd calculus deposition_ Tle incrcased hcaly
deposiiion oicatculElhen c induce dcsrruclio. of
SinB;valissue dd p€riodooEt mcnbd)c monB ha,
bilual berel qu;d che*c61,, r,). Addilional),, rhc ellcc$
oirMlirc (J ma:nrlkaloiJ ro"nd,r dqd nur) intribir
(ell Jnrchmcnr. r.l,'p,crJ.nA aJ Lc I mrArJrion. ad
dccrc.\c r(ll fr. \rh JnJ \. -p... .rnrt,..i\.. i..
lhe ii.dins thar b.Elquid 6c., expoienced a hieher
$terir) of p.nMoarnr. rh ,e non-L,er ounr(r
ndn' .usfc,r, rhdr qurrrinS !t,i*ir,.berct .ruro r\
henellciJl Lr mr,nlJ nrnE x@d,trJt h(Jtrh

+
fi
<1

ti'
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Trb,.5, Rcbrve o<irs Eho dtoltug rom lne Dhdor
,oB^Dc Fe,c,on mod.rs pedd.- 

"""*"",,1,T,ffi"ff!::'d 
chMne od aa' u lb. rinar mur,'vmdbr.

Ar m.a + nedrd &t,dion of as.!

Ar D@ - sra.rad d.vidion otage
t7 59

t2 23
2t )4
l2 t0

Ar Dc + sradad d.viaron oa&.-
ArDtuoaa€c
At mee, ntudrrd d.ar.aon ofaac

t4ll
t00

D4l
17 29
It.16

' Tb. tiloldioo\ de baedo Lh. b.b6hd6,n fmr ntrh,vm
ach dara *l rlivriat c toginic r.EBs,on modet prcdicrirg p.rio&haris rdr

! M.d a8c = 46 I, srddtrd d.liat:oD = r L vr. M.e ae. = 49.6, st dd dcviarioD = t04;.8

Alrhoughrhe onctGiosoft h. p*nr \rud)
{m rechcJ ba\ed on a td8crmptc \nc c\arl.bre rnt lnlata \els eie IhirarioN.\isr. (he Lmilalnn o,
the.prcsenl srudy iocludes the $os$kcrional nudy
d6i8n. Ehr.h b) rrt p,oriJes rc ar\m(nr u, a
rrue epid€mioloSicat.auertrecr,elar,on\hin Hor.
evo.lrF (aus,t relatDn\hips bd*M bctcl quiJ rhr*.
'ng d rhe oDrcomc dfinterN $ere 6ru<J t\dl
on prcvio6 qP.JiDhral, rdomi^d ontolted rrials.
or obs6 drioo.n .ohon srDds. Mo,@re,. rhe srrcnglh
of Mid,ion tt-lwen tflerqud rrreuing arJ pc,.-
odonr r\ \houtd hare b<n \lrohlcr. lhat rhc mapnr
tudeofa{ciarion *a udcrsrimdreat *a5du.lo rhc
cff.cl of hqlrh) \otunree! biaoqsine t,,,m rhc rJ\ I
rharpeofle u hu c\ItriheJ d hish., ,e\e, in otE,r
odonnrN rendeJ nor lopanicipare rn rrre pr+inr 

"ruo.1

Th. presenl srudy has made bcsr use ofex isl
ing ddra in srahrNhinB eprdemroh,Brr r! id{cc,.tdr
rng oral dr\ee\ to b(rel quid ch.uinr,m.,np ruldl
It'a, limalh. lhc findh8s $outrr p.o.roc pr_rCa. t
lo, pl@rna olt e\slire pubtic hcrtlh nroFd\ r!
rcduce rhe l'ab ofchewing b.retqui,j \o rhdiheatrb
Frrtulontal tis\E (e be mainansl

J M.dAssorThai yolt9 Nr.7 2A06

, - ,- Theiurho *irh6lo rhad rhe (.de, Un ,r r.1r ) ot Medicme dd rhe Communiry Denrirry
rrrpan mfnr. Ija.ulD or DmrulD. Khon \am univer.
s,rr- Khonxam. Ihdjtand rorp,otioin8 rh. dara urd
rn Ihrs srud\

I Yep Ylt. t.icn yC. Ho pS. (.hen.H. Chtup r.{'l.inp l(. er at. T}e ctTe.,, "i;";;;t;;hd. r,i!rd kirh and $irhour ciBtoene smotirE ox
orat \ubh@us fibrcsr aad ont muoxt rs,I*
OEI D6 2005. I I 8E-94

I l.e Cr L l.€JM. Wu D(., H,u ltX, Ka) tjl. Hun"rfl . .r at. tnd+endcnr md combined cfccrs oiIroh.,r inrale lobaeo smotinp od bcrct aLid
'-rc*,ns on rhc d(r or c,ophascdt cance; ,nrars4. Inl J carcd.2m5: IIt.4?s-r1I \h,ch I)t I ('hian8 LC Le CH. yd8 yI. shieh tyI rrr!rr ot arccotire.,aftote. and nicorine or,cn raC.n phaCo.yosi\ b) hman hu(.dthucosat
rbnrbtaK a5 a po,\rbte mechM6h toroEls!b-
mlu,6r rhmsis in Taiwo. J orat parhot Med 2004;

4. J&.hBJ.SEaifK'nom6(iRmadasK.Ma$es
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A.Zhang Zi: cr at. Bdct quid wiihoul robaco d a dccay Fcd Opct Dcnr I 99Oi I : J68..is& f&1or rqmtprc.ar,:. o6t omr2{x!a;40: k. M"li". u,;il;;;J;. iri""il. n" *,",r..697-m4.

5 
31BKC. 

sd u,rsiisr,shichDB, Joyrpar,E Hi'l[i]:jfllgfl..e ar cari6. scard r
toe,cal teaturB o[b<kl quid.rciarcd oEI cpidptrdt r.,.r,r,,*r,"f,Cqodt,*Bt.BmesDE,(tEton
r6,ons in ,aiwa wnh sp..iat cmphd,s on.,he c a."r J.*.-e a,i ;i*;"#;.,, *""luDor p,o8r6sron ard humsn paDilomar

- Mrarion- o@los,20o2i 6l 16)-9 
cxin€actmDLhiD knl orai LPidfmol 197?: i

6 Shiu MN, Chen IH. tmp.cr ofbdcl quid. lob.
and al@holon h..e-sBec dista* narurat r,i<I- 

16' otudras'D.sai vM Relarb^h,p otbcrclch\ _

.r".rar.pr"r.-i.-;,;fi;;;H ;:#,f"'*"*'rndrtuDcnrAssoc rqro.
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" 
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Jen8,Jll' Arc@ nur crrocl inhib,rs lh. gmorl,.

o, Bd8'ad6hi medi€, u;;;il;fi;;H ilr.T,il;xf#il',.i,:,ff,'l3"jH:;.:flioruhrin8intowoIImtdaUat De;,,Zmt: r9,)E.69:t092-7.
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J Cr,. Periodontol 2005 Sep.32(9):984.93

The natural history of periodontal disease in humans: risk factors for tooth loss
in caries-free subjects receiving no oral health care.

Noarv al Holrord TR Lde H Anerud A Bovsen H

Depadment oI Periodonlology and Denlal Hyg€ne. Scnoor oi Oenlistry. Unive6dv of Det@( M€rcv. Dekot Ml48219{900

Us'A n€elya@udmerca edu

Abstract
AIM:Nolongiermsludieshavereporledonasklactorslorloothbssinsubleclswilhouthomeo'professonaldenlal
care The purpose ol lh6 repod rs lo denirty polenlialnsk faclo.s for looth lossamong male Sft Lankan tea labou.ers

who parlrcpated in a 20 year rnleiirgaton ol lhe nalural hislory ol periodonial drsease.

MATERTAL AND METHODS: Dala for this report wele obtained from lhe 455 subjecls who pa.lcapaled in multiple

exa minations over the 2o-yea, penod trom 1970 lo 199O. Analyses included data lrom interim examinalions in 1 97 1 .

1973. 1977. 1982 and 1985 O,alhealth assessments included lhe followingr (1) ailachmeni levels in milhmeires on

all mesiat and mesio,buccal surfaces. excluding lhid mola6; (2) plaque inde{ (3) grngival index. (4) calculus indet:

(5)canesinde{6nd(6)missingle€lholhervariables.rcludedage'hislolyo'smoklngandbelelnulUseStatislral
analys€s inctuded descriptive slalisrics and multivariate repeated-rneasures modellngwith generalized eslimating

RESULTs:Toolhlosswassignifr€nllydependentuponinteractionsbelweenthemeanattacnmentlossandiElel
nLrt use (2=3.40; p:O.Om7) and history of missing teeth CZ=-3 70i p=0 0002) The etfect of abcnmenl loss on tooth

losswasindeasedinthepresenc€olbelelnutanddiminishedwhenteelhwerealreadym.lssingalbaseline
coNcLuslol: History of missing leeth' belelnul Use and increas.ng atachment loss we'e signif'canl pledictors ol

tooth loss over lime. Belelnul use tncreased the effecl of attachmenl loss on loss or leeth, while history ol missing

teelh dimanished lhe effec1 0f atlachmenl loss on toolh loss.

i$u ,
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Association between smoking, betel chewing and gingival bleeding in rural Sri
Lanka.

Amarasena N. Ekanavaka AN, !9E![!, MivazaliH

OMsionofPrcvennveOentisty.OepartnentolO.alH€allhSc€nce.G.adoateScioololMedlcalandDenlalSoeoces.

- N,qara Univ€rs,ry. Japan narD'@denr niigala_u & ip -

Abstract
oBJECTIVE:Toasce.laiotheassociationbetweenlobaccoUseandgingivalbleeding.naruralcommunityinSn
t anka

' *ora*,Oa ono uarrODS: A cross- sec{onal lield based sludv was carried out in 2178 rural males agecl20_60

years.employingamUll|stageclustersamplingtechniqlreThelevelsofplaqueandgingivitiswererecoldedonfour
sites o' allleelh present etc]uding thi.d molars, uslng lhe plaque indel (PLl) and gingivalindex (Gl) lnlormation

pertaining to sociodemographic variables, oralhygiene praclic€s and lobacco consumption hab{swas oblained fmm

all subjects.

REsuLTs: one'way anova mmbined wlh lhe Bonlerroni tesl disclosed lhal betelchewers had a sigoicanlly highef

meannumberofsileswilhgingivalbleeding(226+/.21,8)lhansmokers(108+/.11,2)andnonlobaccoUsers(8,7+/:
6.8) (p<O Ooo1) A h,gher prcportion of belel chewe6 (55.1olo) showed > or =12 bleeding siles cDmpated to smokerc

(27.6%), Logistic legression analysis levealed that the association beiween betelchel,ing and qingival bleeding was

posnive (OR:2.,{11 p<0.m1) whereas lhat ol smoting and gingival bleeding was negative {OR=O 75; p<0 05) Oral

hygiene hactlhe slrongesl lelationship wilh gingivalbleedirc (OR=18 11)'

coxct-ustol.wnie"onfmingthemaskingellectofsmotingongingivalbleeding,theselindingsindic€lelhat
betel cher rng might significantly enhancs gangival bleeding in lhe populalion studied
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Ab6tract

OBJECTTVEi To deted Ore penodontat slatus ot mate smokers and b€tetc}lewers ,n a rurat cohmunaly in Sn Lankaand compare il with ihst ofmate noo,tobacco useG d tE sarie @flrhunir_
METHODS: A cross-sedjmat communig tas€d study e/as canied oul in a sarnpte of 2277 turar ac,ull mates aged 2G60 vears ad(pling multstag€ ctuster sampring te.inique. The prese analysas was confined lo 21 78 subjecls whow€re mutually exctusjve smokers, betet cie$

crnicar measu.erned of rerer" or uaeriar pr,* 
on{obacco users The p€riodonial status was assessec' by

4ue (PLI). gingiva, innammaton (Gt) and toss ot epithetial alachmenl(LA) A'l mesuremen* were canied oul on four sares of ar belh presed ercepr hir.r morars and .ne mean varue'" forperaodontat parameters were calculated.

RESULTS: Bivariate analysis reveated lhat th

aod smokers,r,.n in non."**.,*^ u,,,r"I.":;::::""";: 
"#, ;ryn'n*'' 

*'"' *.",","

efecrs of smoking and b€tetchewing per se on LA, ancrependenr of age, sodoeconomic slalus (sES) and wherher ornot controled for pLt The effed of the qrrantifi

,,t, or sES. Hou/ever. ,ne enea o *e quantifire 

acco use on LA was stialislkslly signf'canl regardless ol age

hygrene. 
rd loba@o use was 

'onsidered 
limiled when compared ro lhal oI orar

COIICLUSIOIS: The finctings highhghted the ir

connrming u,e sratislical signifrcarre of tre quafr 

rlance of oral hvgiene in lhe aeliology of periodonr,is whire
nlilied tobacco rJs€ on LA Orat hygiene and the quanuied tobaccouse may be considered as nsk indtc€tors for pe.rodonlilis

LAL 2002 Al 3012) : 1 1 5 _ 2 3

Tobacco use and oral hygiene as risk indicators for periodontitis.
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Chewing substances witb or wirhout lobacco and risk of

cardiovascular disease in Asia: a Tcla-analysis'
I

Li-na ZHANGT, Yun-mci YANG':', zheion8 xur, Qi-feDg GUIT,QiD'qins HU'
(D.pn h. olaa@"t.e4 ttr r Bt ,tfid.d Hqprlt.:i^(nt ol,*dt tE. 7j.tg"a unN^tty. HonE;hor t t@0t. ( htM)
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RE'e.'lAr. 10,20r0.R.v!n,4pt.nAug I{,2010, C.osshdkcdAuB l?,2010

Abstract Objeclive: To assess whelher people who ever use any fonn ot cnewing substance in Asia a.e at in-
c.eased risr of carcliovasclla, diseas€ (cvD) Mehods PubMed ard lsl \J\bb of Sciehce weE sarcied lor rebvanl
studies, with no limitation on language or sludy year sludiG rere included f lhey provired quanlilalive estimate ol
the aslocjato. belwe'en ever u* ol chewng subslan@ and lhe occuretrc€ of CvO Iso autho6 independenly
ampbmented inclusaon criGna, abstracied sludy cnaEcterdics. and Pdormed mel,a-a.alysis Summary relative

risks sere estmaEd on tne basis ol a Endom effecl model V\b used O daristc and Egge/s test to examine het

erogeneity across sludies and polenllal publElion bras, respedret Results Eighl el€ible siudEs were included

The relative sk of CVD tor ever using clewing subslan@s wilh or without tobac.o was 1 .26 {95% confideoce in-

rervar (Cl) 1 12-1 .40), which was unchang€d when ,eshcled to cohon sudes (1 25 ( 1 0a-1 .,12)l or cohon studEs in

Taiwan ll.3l (1.12-1.51)l The summary relatNe nsk ro. schemlc hean d6eas€ was 1 27 (1 02-l 52), and was

towercd to i.26 (O 85-1 67) afie. exclueon or a cross sedonal study The overall reraille risk for @rebrovascular

disease was 1.32 (1 O8-, 56) On lhe basE of ihe Iaiwan data, the summary €latve risk ot CVD lor b€tel (A.e.a
calecru) cheu.g x,as 1 30 (1 1 7-l 44) Data on dc+Esponse rere lmited lo b€lel ch4ing in Taiwan. suggesting

a etarionshiD b€tween nsk ol CvD and cumulalive exposu.e T*o large @horrs in Taiwan eported a greater nsk of
CVD with beiol cnewi.g lhan wiih smoking Conclueons An assocElion was detected belween betel cnewing wiLrt or
without tobacco and the risk ol cvD Betelch4i.g may rmpose a grealer cvD nsk than smokrng More elfort is
needed inderelophg belelchewrng c€ssanon programmes The relationship between b€lelcnewngand subgroups

or CVO rcqutrB furlher tnvesEanon

Key wo..ts: Cardicrascular dise6*. A/eca calehr. Belelquid, Ch4r9 ioba@, Relative nst, M€ta_analys6

doi:lO l6il4ru'B!000I12

l lntrcduction

Various forms of snrokelcss lobacco, includina

chewing robacco and p?f'n, namely. Are.o cakthut
berel quid wilh tobacco, have been used in Asia fo.

ccnturies. Bclel quid is made uP of fresh bclel leaves,

areca nut. and slaled lime. and can be servcd wnh oi

wllhoul lobacco (Gupta and Rr).:004) PrcPararion

' Phrd rNo l0orcloo64 ruprbn.J b! rh. /h.JEnB P,o!,n. rl
sc,.;. !d r<hDrosy Ph?,oi(t.(h'd
Czh.J'Belln'v6,iy.rcsF'nlcr ! l!! Bdl'nli.'d.Lb.'r I' ru

CLC runb.r: R'a

of bclel quid varies from region ro region, wilh the
major difTercnc€ b€ing wherhcr tobacco is added. To
avoid a possible misnomer by classiryi.S b€tcl quid
with some ryp€s of smokelcss bbacco, ,r^,hil. some-
rimes tobacco is actually ablenl, we herein ernployed

the tcrm "chewinS subst nce" to r€fer to any typ€ of
chewing lobacco or bctel quid wilh or wilhoul 10-

bacco. Belelquid wilh tobacco is said tobeone of$e
mosl commorly used forms ofsmokeless robacco in
So!$ Asia (Gupta and Ray, 2001), whereas deca nul
(usually incoeoratcd i. betel qDid) rdks the lbunh
mo( common addictivt subslancc in the wodd aficr

*.
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caffeirc tobrcco. d at.ohot (Cupkard Ray.2004)

_ 
rnc compt.r neru, bfiw€n chcwinB lobaq,

and bct.t qud is Dor ea) ro disscl. T}ls, atofle wrln
hrEh_prcEtmc. orchsiog robacco and bdet;ud rn
sourh ed Southcat Asia. exhibits a g.oBnp;icalty,i,q:" '*'. or robacco us.. or morE accurarer,.
subs]: . usr orhe, rhan rhc pandcmic cipaEn.
smoxrn8 I Kanr .r ,/ . 2001 wen et ot.,2OO5:T@ et
o/.,2006)jcompared ro ciaareae smotrng, which rs a
w_eu estaDtrsrEd rist lactor for cardiovas.,rtar disce
1, -r?]: "*,", robacco and beret quid, rhou8h

pans of Aria. arc rctativety tes,
explorcd tor th.n porctrtiat adveE cff.d on cad,o_
vas.u,a, ryslm. To dale, fe* .pidemiotogiEt studi.r
nave rr.cn condrckd i, Ara (Gupln eral.,2005: W.n
d.dt_,-2u,5, tio a ot .2U]{. ()uh et ol., 2@7, Lan etat-,ltNti.L,n et at_. tW8., RahmaD ad aman.20OE;
Ycn ?r a/, 20OEr, invesngaring the retalit. rirl of( vD rctated to ch.sDg tobac.o and bcr.t quid. and
rhe tDdrngsa^ nor al mmpalibte.

. A rcce m.h-anatysis indicared thll smoretGr
robac-c_o-ur.rs in Swedm ard USA werc at incrcas€d
sr.o, 

-( 
vD compared * h nonu*rs (Bofi.fla andsrrart, zo09). Howcver. srudrcs conducrld in A$awere not rncluded in vietr ol"h erogm.iry berw€ln

rh€ contcrls ofsmot.tcss tobacco rn Aia and $osr rn
sweden ard US . thu\, rhc conctusion lhay nor b<
r€adrly appticabtc rn the Asian conrert Der;rnining
rnc rotes ot ch*in8 robafto..d bdetquid in CvDis
rmponant,gryen rho, h,&h prealeDc. ofurage and
cunenr hrgh inodence and monatiry ofCVD i; As,a.

^I.rh.se 
concems prompred us ro cary out a m.ra-ana,yrs ro summdr/e cxrstints cvdenc.. on lhe trnl

Dcrse.n lsc ofchewitrB iubsBrces and.ist ot { Vl).

2 Metiods

2.! Scrrcbing srr.t.S/ rDd s.t.crioo .rir.ri!

. Th. MOOSE guidet,nes tor mera-lnaty\rs ot
o^DseNarromt srudies rn epidcmroto$, uere djro!\ed
1t:"il."l'- 2000) we rcahhcd pubMed (up ro.luly 20101. usin8 rhe temr. t-cardiolas.uta d,s

:1':--lT*l .oR 
(-cardi*Acurar- tAI FierdtANt) _drscas6.' lAll Fletdsl, OR -cardiova$ular

d'rcas' lAlt Fietd!l oR -cc,.b,ova{ural 
disorderr

lmcshl OR r-cercb,o\a..utar.. lAtJ Iieldrl A\l)''djsord.rr" I4II lictd,j, oa -c*ctro"ascurar aror

d.rt lAlt rieHt OR -(rore- lm6hl OR -srro[e"
JAlrfieldsl oR monaliry OR dcaft.t AND C.b€relqu'd-'-oR "bctet-quid- OR -bdct nul- OR -belel
nulr-o,R -ecca nur- OR %raa nuts,,OR -pa!r..OR
"rtsI- oR-3D,noR rnus oR -sur oR :;,ra. oR-rhahi- OR -r@re bar oR -maas- O-R *ma*a_
oR mish,r_ OR \asw - OR ..A.eca 

ca,e.hu,. OR'looth F,owdef OR -shammrh- OR lobacco chew

'ng 
gum" OR -zarda- oR iobacc!, smotcles\..

tm.-shl O.R -smotde\s lobacco- OR .th${ina 
roDacco-_oR -non-smokins robac.o,) AND (-c;hofl

Xl"l""l"li1l 9" :,.:,.sec,ionar s,udi..i rmeshJu^^(3s @nrrot srudi.s" lm6hioR ("cohon- l l
llD.s'ud' l-rrl) oR (cas(. I I AND conr,or. I I rlrux lrosp.crrvc OR retrospcclrve Or cross-secrionaru^. (ro!s sr.lronal-,, which y;etded tm6 potenria yrercvant reterEic6 we adapkd $c srarchina srrar-e6, tbr a rc.ond s€arch rn ISt Web ofscn._ I
1,-,:? ,l ,r,0, -o;;;;;;';j;*;;1..nc.r. We.idcntified aI obsewarionat srudies rn-
::r!1,n8. 

ohons. qs.-controt srudi6. and crosrs.crbnat !ludr6. prcvided l,hat rfrcy cxprorJ rrreassocElren bd$en *e uring ch*ing subsun*s
o ue occuncnca (incid.n." o, m"n tityt ofCr L_r,md reponed $. slrerFh ol rte associarions *irrr aquanUtalrve nst stimar. Ihere was no timilarron unGnBua8c. srudy ycar, or pubticjlio,) sr2hr(

_- _ARcl 
cdudinc duptrcates, t*o aufiors ,nde-pctroerlty ,wicwed a[ citalions wirh ritt6 and aEsrEcls lhnt appc-ared ro fit rhe crit.rja tor inctus,on_ve rnecled refcrcncas of includcd $udi6 and re_

::::: 
,:,*-.i rdenriry orhs pohrialy eriErbresrud'e\, I hc numbcA ofcirarions erc tudcd and reaon

ror exclusron werc tra.t.d
2.2 Out.oD.D..surcm.Dt

,^^.-]vc 
conduded dre mek-anatysis tE ed on re

enrs rDctudins cardiolas.(urar!,s€as._(CvD). rrchernic rrean ariase r thul.du cereDrov:rscutar drs€.s4 tCBvD) .t 
he foI.*,""

sup rcnon wt d.scribc in acraithow rhcse ourcomi
measurcmenrs w.r. identifi.d '

2J Drrr .rtr.crion

_^. -rl. "1*-, indcFtr&nrty cxrr..r.d rist esx-

Tal€:-:ld 
cl,ar:c,cls,rcs of cach indivrduar sruov

l,:^,:.*:1,1. rnremarionar crarsincarion cjcu( r).e ad tct).t0, \hen 8roupi.8 *" .r"*"o

r{
{
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ourcomc m.asuremcnrs. Accodingly, w. r.Sardcd
CVD a, enher l9O-459 in ICD-9 or 100-199 in
ICD'10, IHD as enhcr alS4l4 in ICD 9 or l2GI25
in ICll0, and CBVD at enh.r aio-438 in ICD-9or
lafl69 in ICD-10. Whcn oulcomcs wer. not coded
wilhar lCD;umb€r, w€ mad. assumptions accordin8
ro rhc d€finilion ofdjscas6 rcpoded and how asc.r-
taintne was madc. Thc exrrad.d data u.re com-

pared and ary incorsistercies resolved. w}dw..
possible, dal, w€rc .rtracted for fatal and non-faLi
cardiovatculat ev€nts.

lf stalified ,esuhs were pr6..ted from one

study (for .xample, scpamle resulls for cun€nt a,d
form€r usc, for m€n a women), w. combincd lhem

by canying oul . meta-analysis based on fircd cffet
model when O sralisric was nor sisnificanl (D0.1);
otherwis. we used a random eflecl model-

2.{ Drt. syrrh.sir.od strlisricrl rnalysis

A meta-analysis was made ofrhe seleckd pr;-

mary endpoinl oulcomcs based on a random .ffecr
model {Detsimonian and Laird. l9E6)- wc cxu'
ined hercro8cneiry across sludies *irh $e P surrsric
(P<0.1 consider.d significano. ESger's lcsl was

us€d ro ddccl possible publicalior bias. All of
analyses wer€ conducrcd wilh the shislicil package

STATA (vch,on ll.0: Srala Corp, Collegc Srarion,

TX, USA),
We classificd studics on lhc basis ofrhc chos.n

outcomcs (CvD, 1HD. CBVD)- ln addnion. we alro
classified sludies by gcographical rcgion ofsrudy and

srudy design (cohon, cas€-conlrol) in lhe subgroup

analysis. We accounlcd for concune smoling ls a
confounding factor, if a risl estimale was neilher

res[ided ro non smokcrs nor obrained aner adjusr-

menr tor smoling: *c cons'dercd ri for scnsilivii)
analysis by repeatinS lh€ meta-analysis ancr cxc,u-

sion of $e study. Similarly, we repealed rhe meia-

analysis afler removinS cross-scctional sludies, and

sudies in which w. had made any assumplion aboul

rh€ classification of di!.ases. To minimize the con'
founding duc ro prescn(c or absence of robacco in

chcwing subrlances. which mav bc chracrerisric of
differenl rcgions, we rep€aled lhc meh-anallsis afier

srratificalion by geogaphical region. The possible

influence of study desi8n was asscssed by repcaling

lhe main analysis $irh cohon srudy dala only. To

dBenransle rh( clTcLr ol ceogBphrcal rcFron fron

rhar of srudy d€sign, wc caricd out a funhcr mera-
analysis restricled ro cohonsludics from Taiwan.

3-Results

fiC. I thows derarls ol nudy rdenrification. in.
clusion, rnd €xclusion. A bral of 1599 publications
w.re innially sc@ned. Eiehl sludic mer thc c.ile/ia
lor 

'nclusron 
rD rheprcs.nr srudy.

rnd rsr !*b or s{rde
t,=j7.5)

ciabns reru,id aid duprer6 p,DFd l,=!ss)

edusn d n*€nr sa€s (,=r$2)

odarB dlfu6 *dudd (".37)

. syrffi d n-nE Bis lF7),

. s.r&s tu Edro.. ai:, d usa (Fr 6),

. n'dnd,€P!,'od 2.lr4. (d)

Pud'doi d|6 
'n 

ll6{n.rYettn:r)

tie- I lloe di.grrn oltb. ltody *k.tioD p.c.ss

3.1 Chrracl€rislirs of includ.d sludi.s

Tablc I shows rhe characrc.isrics ofihc included
srudies. All ofthe cpidemiological studies werc un-
dcnalen in Soulh a Eall Asia in recenl ycars. Five
cohon srudies werc from lndia and Taiwan (China)
(Gufla er d/.,2005: Wen a, o1.,2005:'L^rt et a|..2M7-.
Lin ?, o/.. 2008i Y€n e, o/.. 200E), rwo used
case-corrrol desian, one ofrrhich is a muhi-center
srudy (Teo €, a1., 2m6i Rahman and Zanan, 200E),
and anorhcr one used cross-serional desiAn (Guh e,
d/..2007). ofthe eighr srudies included, four studies
reponed in.reased risl for usc ofchewing substancc
(Teo .r a/.. 2006; Lin e, o/., 20OE: Rahman and
Zaman. l00Ej Yen .r af., 200E). t$o shoscd incon
sisrcnr results betlveen women and men (Gupr. ./ a/..

klfte
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2005; Guh ?r a1.,2007), one found inconsistency

between subtypes ofCvD (Lan e/a/.,2007), and rtiU

another one repo.led negalive resulls (Wen pr 21.,

2005). Four studies (Cupta et ot-, 2005. Teo et dt.,

2006: l.in et al.,2OOEt B.ahman and Zman, 2008)

.eponed risk eslimales of subftnce chcwcrs re-

slricled to never lobacco smokers, whereas th€ othcB
all included cigarcne \moler\ in borh calegories

lw en e t ol..2OOa, t an .t ol , 2Oo7. Auh t t al., 2N7l
Yetr erat,2008), and @uld not rcpon lhc relalive risk

of chewing belel quid alone. In the laner, howcver,

ris[ e$imares were ailadjusred for crg.,(re :molinB.
except in on€ nudy (Wen e/ a,i.,2005).

Threestudies (Wene,aa, 2005i L er21., 2007:

Lin 
"/a/.,200E) 

mention€d thal bel6lquid in laiwan
was generally chewed wilhour lobacco. Thc belel

quid was commonly used wnh added robacco else

where i. Soulh Asia(Guplaand Ray, 200,1), lhough il
uas nol the case in tb€ Mumbai cohoa. where betel

quid was ch€wed without tobacco (Gupta eral.,2005).

M eb-analyses of stralified results were performed for

rhree studiesto obtai. a summary relalive risk (GupB

.t dl..20O5t (jnh et al.,2O07j I-i. er a1.,2008).

3.2 Chewing subsiaDces rtrd risk ofCVD

On lhc b6is of six risl estimalcs, lhe overall

.elaiive risk of CvD {lCD'9: 390 4i9: ICD'10:
I00 199) for cver usins chewina substances was 1.26

(95% confidence inlerva) {CI) l l2 1.40), wnh .o
evidence of hetcrogcneily among sludics (lable 2,

l-rg 2: lesr for Fublicdrion bia P 0681 R.srricr,np

the mek'analysis lo cohon stud ics yieldcd asummary

rclarive risk ot L25 (1.08 1.42) based on five risk

eslimales. The summary relalive risk of (lVD for

belel chewing was Lio (1 17 1.44) bared on five

rludrc( lrom ldrstu Dala hom cohon \rudrc\ rn

Taiwan gave a summary relalive risk of lll
(1.12 lrl) bard on four ri\l $!rmare.. An in-

creased risk of dealh from CVD was presenr, I 28

(t.0G-1.56) b6ed on four risk eslimales. Aftcr re-

moving one sludy that did nol repon a risk esiimale

afier adjustmenl for smokinS (wcn e, al., 2005),lhc
posirive dircclion ofrelative risls all peEincd. .xcett
for fic fatal fom ofCVD {data nol shoM).

Dose-response analysis lbr CVD w6 reporlcd in

rhrec sludjcs jn Taiwan (Lan et ul-,2007: L;n et ol..

200E: Yen et d/.,2008), and sisniiicant r.ends in risl
b) cumulalive exposure $cre d.tecled i. I$o sru.li.(

Trbl.2 Rdulri of m.lr rtrrlyris on rilk of CVD 31d
.h.wirEsrbslrn..s eilh or wtlhont lobr..o

Ourome d No olnsk ,.. RF
\ubqrouos (csq/. Cl)

cvl)

lHt)

017 126(l12 r40)
0ll l25(l08 112)
029 ll0(tt7 ta4)
019 lll(l12 r5l)
007 1 23 {r 00 1 56)

029 t27(r02 l52)
089 r 08(0 73 l i8)
007 164 i060 2 68)
077 rtr(l08 15r)
07r r 15(06t t70)
0 89 l 08 (0 73,r t8)

040 r 12il08-r 56)
04t r52(l09 196)

5

l

2
l

f
2

P lor hd.rogcFrq cvD: urdioveurr d,se, [rD ,{hcmrc
h.r d\ff. cqvD (dcb,6eura di@, RF rdr're r,.r

o€cn (/.35 9* P-O rs) o

Fig.2 For.si plor olrist.rtimrt.sforCVD rnong us.rs
oa.h.$ing subnrnc.t

\LN et al-,2W7ty.net d/,2008).ln the third study
(l-in /r ,1., 2008), though the analysis for trend w6
not reponed, the relarive risk of faral CVD was rhe
hiBhcsr in rhc groups of subjecB using berelquid mosl
oflen. In addilion, two of rhese large cohons (Lin er
a/.,2008; Yen er a/.,2008) reponcd a areater risk of
CvD caused by bel.l ch€wing $m smokina. 1n Yen
., a/ (2008)'s sludy, rhe rclativc risks {95% CI) of
CvD for berel chewing d smoking were L24
rlll 1.19)and0.06(0.8o I 04). respeclrvel) Lrn./
a/. (2008i calculaled rhar b€tel nul chewers had a
bighei risk ol CVD monalit) (r.latile risk 210;
r''0.05) rhan did smokcrs.
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3.3 Ch.whg sub(rtr..r rrd risk ofIHD

An imrcar€d n* of tHD (tCD_g, 4t0._4t4;
lcDto: 

.120-t2j) *rs obr.ryc4 pirh a summary
relarivc risk of 1.27 (t.02- t.5?)"on rhc basis oi six
risk.eimares {Tabte 2: rcsl fo, pubticalion bras
P-0.6O,. llow.ver. lhc retar,ve risk.ff6t b.@e
insignificanr aRer rhc rcmovat of rhc cross{cclionat
!tudy ofcuh.r,/. (2007r. rsuhiDt ina lummary nsr
cslrmatc ol L26 t0.E5. t.67). The inconsisrcncy bf.
lween. mair malysis and subsequetrl sensiiiviiy
analysis irdicared ftal a significart eff.cr rcac}ed hv
main aalrsis may be lFivity influenccd bv one sin-
gle sludy. Thus, thc resutt should be int.rp;et.d *nh
caurion. Resricring rle mcra-anatysi, to cohon
studics (lhrec risk esrimates) or sludics in Sourh  sa
0hree risk esrimares) did nor show a markcd in,
crealed rist, though the tr.nd was roward Dos ,ve
(Tabl.2). SrudEs cnmcd our in Taiwe rev.at.d an
increascd risk of t_lt (1.08_t.51), bui asai, rhe er,
fecl appeared noD-sipificanr arler cxctusion of Oe
sdne fioss-s€ctionat eldy *hgc -hean d;s.ase,,was
recalled by patEnrs Erhcr $e b.rng dEanos.d rn
hospilal or classified silh spccific c.ite.ia {Cuh e, a/.,
2007)_

wirhout tobac(o compar.d wirh non-u*.rs. Siudy dala
from Tarwan indrcar.d signifiertly increas.d (.vD
risl in relat,on lo b<rctchewing. whcI mela.anatyrs
wcrc confined ro cohorr 5rudEs or cohon studics in
Taiwm, the posilDe.fl.dr mained sSnrficant.
I hrs *a\ ftlnher confirmed by ,ubslquent sens iviry
analysis by RmovinS the studies thal eifier did not
repon d adequatcjy adjusred rist estrmaE {W(n p,
al, 200)r or detined ,e (futcom. measurernenl tcss
clcarly (cuh e, o/., 2007). The maanitudes of $c
exc.ss risks for CvDandCBVDwere borh smal. bur
th. Gsuhs w6e produced on rhc basis of sev.nt
srudi.r *ilh targ. numbcB otpanicrpanls. T}. con.
s'tlmq o, Buksamong studres. adrh.trrobunness
for srudy design and quatiry atso addcd to rhc,r
credibility Thc m.r.-anatysis for IID, hoscvrr,
showed. Inconsisr.ncy. wlED a s.nsitivity anatyn\

:a uTelar.tr r'unher sroupins rh. mda-anarysrs
by sDdy dsign or S.ognphicat rcgion did nol show
lhc .viderce ofexc.ss risk for IItD_

S.vcEt exptarations may bc aiven for rhe dis_
crepancy in resutts belween CVD in tolat a.d sub,
rypcs ofcvD, such 6 tHD. Firsr ofa[, numb€6 or
IHD cascs 

'mtud.d 
may be r.tativ.ty lmal ro!

eramplc, fou our of\ir srudieshad inctuded no mu,(
rhan 200 lltD cales o, deaths in each (weD e, a/,
20051Lar pral.,2007. (Juh er,/., 7007; RahrnaD and
7nman.2008l. Sma study poputariotr may be
undcrpowcred lo derel a posrbte as\o(rdliun.

Ofnote, rhere were lwo cast.conrot sludies rhar
irvBligatcd the incidetres of -coronary hean dis,
.ase" and -acutc myocardiat infection- (oDc ofuem
bcing a mulri-ccnter study), ud borh showed markcd
increa!. of risk in lobacco chcw.B in South Asia
(Teo zr al. 2006; Rahi,an and Z.man,2OoE)_

J.{ Ch.*i!8 subsrDc6 rod rist of CBVD

Ollly rhr.e esrimares (Cupt et ot_,2OO5: weh
et ol., 20o5t lan et ol., 2OO7) $cre ava;tabte for
CBVD (lCD-9: 410 438i tCD-10: t60 t69: aI in
fsral foEr). rcsulring in an ov.ra[ retarivc rhr or
1.32 ( l.oE-t.56) (Table 2: kst for pubti@tion bras
/,=0.76). No hctcro8eneiry eas obscrvcd. Civcn the
limned numb.r ofsludies, wc did nol perform firF
lher subgoup analysis.

a Oiscussion

Our mera-analysis showed .n increAed rjsl ot
CvD anong usen of chewinr subsbnccs \yilh or

I lowcv€., this was not rhc case in rh. Mumbai coho.r
srudy (Gupta e, a1.,2005), which documenred a toralof lr2 IHD darhs (6ll men and 74t women),
rhoutsh an rrctea5,rd rBt was found only in womcn.
cupla E, d/. (2005) r..soned lhd causc+pccifrc dcath
,drer (uuld be undcrcnrm.r.d. vncc ncarty a quancr
olroral dcarh\ coutd nor be marchea. ofnore, ioenLr
lrcalion of lttD de4hs h rhis cohoa showed a w,dcr
,an8e lhan rhosr in thc other srudles {Tabt. I), whrch
-s.1, T " *** of inc.nsrsrenr rerurr\ amung
srudics. Funhermore, ir was atso noled fial misctas-\in. iun tor rhe causc of dBth may se br possrbtc
erm $ hD a hrgh quatrr) dealh retsrieflng \lrrunr
luuplr c/ a/- )00)). tr rs unclea. however. ho$
mrscrassrtrcat'on of fdrat tHD coutd s.ne6re a fatre
ncgativc resulr in cohon lrudies, since misclassifica_
non vould mosl litcly be non_disoiminarory for lhe
e\posurc sbrus (Rothman and Grcentand. t998) tn

L
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any cas., miscldsifietion could havc linlc influcncc

on thc idcnlifi@rion ofCVD in loral. Simc dis.as
ofothcr synems were much l6s likeiy lo be clsificd
as circulalory dis.&s, whil. va.ious di*a$s within

the grorlp of recognized CvD marbe mishkcn for

Mor€over, the mela-analysis for fie r;k ofCvD
in bral was la,gely based on fou, cohon rrudi.r in
'faiwan (wen 

"/ 
r1., 2005t Ld et ol.,t20O7 | l.in et dl.,

200E; Yen .r a/., 2008) wh.re b€lelquid was chewcd

wilhour lobacco {wen e, ai.. 200tr. Mcta. .Dsis
based on Taiwan dala showed increded rist ofcvl)
for bel€l ch€wing, relalive risk l.l0 (1.17 La4)

based on five risk eslinal€s. whcn n wa!confincd lo

cohon studies in Taiwar, lh. pGitivc direclion p€F

sisred, and was nor swefled by €xclusion oflhe v€ry

srudy in *hich risk cstinlalc *as nor adjustcd for

cigare(e smoling ( wen ?r a/-, 2005). ln addition, two

larg€ cohons in Taiwm (LrneI al-,2OOai \cn et ol-,

2008) rcpoded a gEaler risk of cvD Fom b€lcl

chewing than liom smoking. The consisl€lc, be-

rwccn rnain aralyris and seDsitivity analysis, iogelher

wirh dos€-rcspons€ efre.l in severalofrhes. sludies,

atesled lo lhe evid€nce that bet€l chews fie of lo-

bacco can be hamtul to @diovascular syncm,

thou8h furthcr clBsified subtyps ofcvD wcrc less

studied for bclel chewins- on Ihe other h d, howevcr,

conceming chewinS suklances wilh tobacco, only

one cohon study (Gupia 
", 

al, 2005) was available

for the risl estimale ofCVD in iotal, where increascd

rclarivc risk wa! found only ir women- In conlmsl,

rhc lwo case-conrtol sludiB including both $xes

trco et ol-,2OO6a Rahme and Zman, 2m8) havc

crplorld exclusivcly $e relalionship bctwecn coro'

nary hcan disease ed us. of chewins lobacco, ehich

suppond a positive liDl Given lheseconcems, morc

invcsligalions are needed lo explorc the rists for

specific subgro ps of CVD in relalion lo the uF of
berel chcws walh o. wnhour lobacco, bul this would

havc ro rely on sp€cific dd accuEle cl6sification of
spccific CVD foms and ofsPcc;fic CvD evcntt.

'I h€ underlyins mechanisms forlhe linl bdween

chcwing subsBnce and CvD may bc mulliplc- Nico'

rine and arecoline, the predominanl alkaloids lhal

were found, respeclively, in robacco aDd ber€l quid

(,1re.-a catechu), arc recognized tor the; shonrcrm

cfl-ccc in causin8 increAcd hcan ralc.nd bkDd

pressur. (Bcmqrz ed Gourlay, 1997i Boucha and

Mannd,2002). Rrc.rr srudi6 borh i. lndia and

Taiwan have found thar bbacco chereB and b€tel

ch.w.rs were more prone to have dyslipidemia and

hyp€n.nsion (Khurana .1 ol,2U)Ot Citng et ul.,
20O6t CWta et ot ,200i: Tsen8, 20oE), which a.c
tadirional risl( fadols oiCVD. h Day well raisc the

suspicion lhal some chemicah ftom lhese chcwing
subsbnces may lriBger sp.cific biochemical reaclions
rclar.d lo dlslipidemia anh h)pencnsion. sh,ch in
tum lcad 10 cardioya$ular events- ln addition.
che*in8 irself ma) lead ro lu$epribrliry ro perio-
donlal discases, which are potentially associaled sith
cardiovascul maltunction (Ling e, d/.,20Ol; Janker

., a/.,2001). The dclailed mechanism by shich lhcse
proccss.s are involvd in the developmenl of cvD
rcmains urcl€ar and meri6 funher inv6rigarion.

Our findings exlend the conclusioD reachcd by a

prcvroB mda-ealyls whrch rndrcdcd u asscra-
lion b€tw€en smokeless tobrco and nsk of CVD
bascd on $udies crded oui in the Unired Slals and

Swcden (aotrena dd Straif, 2009). To explorc th.
association5 of robacco/betel chewing and CVD risks
in Asi4 w. caEied oln a meta-analysis tv.scd on cx-
plicit cril€ria for irclusion ofsrudies, exlr.ction, and
pool'ng of rsul:. By summan/rng lhe exist;n8 evi-
dcncc quantitativ€ly, we obtained a morc prccise risk
cslimalc wilh a narowed confidence inlerval, and
lhus increa*d lhe power to delect a li.k tctween use
ofbclclquid d risk ofCVD The resuhs included in
lhc mcr,'dalysis were adjusted for othei known risk
factors of CVD, such as hypenension, obesity, and

Ourstudy alsh6 sme limnatuns. Firs! it was

unclcar whelhcr subsiance .hewers would chanBc

lhcir habir during follow'up in fie cohon sody- ll
mighr Bcncrate a falle posnive effecr if chewcrs
shrhed ro smol'ng However. evidencc supponina
chcwin8 robacco or b€tel quid as a gareway'r to
smokin8 was tackin8 in Asja- In fact, Taiwan dara
ind;caled lhal smoking appeared a "gatewayri for
belel quid chelving whilc smokeB rarely srancd
chcwinB firsr (wcn pt o/.,2005). Second, confound-
ing by cigarerc smoling might b€ a potcnlial source
of bias. SliU this meta-aDalysis h6 very few sludies
luilablc lousc, andnolallsrudi6 rcporlcd lhe relarivc
risl confinrd ro non'smoke6. tioNcvcr. thc nunrbers
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of panicipants in rno$ oflhes. studics wc'c larBe, and
an rhrcc ofrh. four eudics ( Cuh .t at..Zm7 i Lan d at.,
2007; Y.n ., o/.,2008) wfi€'e srnokcB w.r. inctuded,
rist lstimt6 wde all rcponcd afrcr djueme.l of

.smoki.8 narls. Th. ol,jcr study (Wcr e, ,/., 2005)
was rcmovcd i, rhe scnsirjvir, anatysis, Jirlreut al,
terin8 thc findiogs. Third, we did nol pcrfom m€ra-
analysis slratified by Aender, Bivc. ta.kofdala. Very
few *omcn in Ta;*an use berct quid (wqn./,/,
2005; Lin.ral..2008), d in fafl. fir.. tus: cohofls
in Taiwao inv.sli8ared m.le panicipdls exctusivety
(Wen.t al-,2045t Lin et al.,2mE; ycn er rr,20OE).
Funh.rmorc, ooly on€ largc coho.t (Cupla ., a/.,
2005) and ahorher two srudi6 (cuh a, a,t., 200?j
Rahma, ard Zaman, 2OOE) repond rctalive risl for
femalcs scpamlely. Ho*wcr, rhe taler two inctud€d
fd lcss @scs compd.d ro orhd $udies, mating n
meaninSlcss ro srratify rhe dala by tendcr Fina y. in
considcralion of possible hcr.roScn.jry, wc u!.d a

mdom effrd model which may r.sutt in wid6
confid.ncc inr.pals. md rhus a morc conreruatrve

I n conclusioo, a m€ra,anatysis l,re canicd oul on
studies of betel chewina in Asia, wilh aDd withoul
robacco, in rclarion 10 CVD risks. A dir€d ass@ialion
was delected, $ouah .h6 Esnhs on subgroups of
CvD wcre lcss convincing. Funh€more, bcrel
chewing may impose. grcaler CVD rjsk tho smol-
ing, More efIon on developinB t€ret chc\ring c6sa-
ion pro8rMmes is urgeDtty warranlcd. l-urrher
sludies are necded ro elucidare eh€thcr a simite ef-
fect is pr.s.nr for diflirenl subgroups ofCVD and lo
clariry ihe mechanisms of rhc eflcl of chcwing ro
bac@ and bet€lquid on rhe occurencc ofCVD.
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Betel-quid use is associated with heart disease in womenr a

Jiu-yuh Cuh, H@t-Chun Ch.a, JunR-Fo Tsai. ond L.a y.d

AASTII CT
B.ckg@.d: A.tel quid (4,.@.ar../rr) i' us.d by E to* ot rrE
world popularion Bq.l-quid u$ is asciared w h rh. mtaboric
syndrcm a risr fdG fo, hc.n dis.e.
Obje.llv.r Thc obredv. qas ro r.sr wh.rher bcr.t-quid ue n ,s
*iaGd enh hcM die* in adolrs.
D6iar: Nonprcge adulrs aScd 20 64 y (, = I 912. 52% w()|rm)
frcm rh. narioorlly EpE*nrrliv. Nuririd dH@trhSu cyin
Trwan(I99l-19 ) s.E eudicd fq ir!.Fnd. assiadoBbe-
lwetr b.r.l-quid us ard h.an die* an€r ad.jlsrftrr for tif.styt.
facloE, at., ob.siry, diabcrcs mcllius, hypeflcnsion, atrd coicen-
radons of *rum roblchotcst.rct dd HDLchotesrcrcl.
R6u,ts: Thc pEvdtu of b.l.lauid us ed hian r in mr$an in
woftn (ll % coDrFred wi'n 2.4%. P < O_@t) Th. pct.reM or
han d'*.s s.s d signifi@Drly diffddr basen mn .id
womn (1.3% comparcd yirh 2.3%: P = 0. I 2). Th. pr.vatcr or
bereljuid osc ddus.4 *h.tw rlE prwat.ft. of han dik@
indc.s€d,wirhage Bereljuid !$B w.r. youngcr. dr&k mr.. had
a loeer di.tary frui inlatc. had . niglEr l'renBhm nsk *orc, ard
had hiShcr edm r.iacylslyerct corccnrarions Dd dd rh. mr$-
e6. Ar a man cosumFion Er. of t 0 ri*rd (dk rhd quanib or
bdel.quid coosunpaon in bcl.kiuid us4), bdct quid ur w.! ii
deFod.ndy .sso.iaEd wirh rlE l_rMi.shm nsr src in strb.i41s
withour hen d is.a$ only if ob.siry wsmr inchd.das,n adju(_
menr facro, (P = 0.m7). Mor.ov.r, rh. d.ily rare orb(l.l quid 6.
wa indcp.nd.nrly aai.r.d ,irh Fcval.nr h.an discaE:rh.djds
Btio ass@iatcd {ith a bet.l juid orsumprion mr of | 0 tirEVd was
l.l7 (95%Cl l.l. L6; P = 0.ml),n roftn.
Coclusioo: Ba.l-quad uk is 

'n&Fnd.Drly 
6sEr.d qrh han

dis.s. in wom.n. An.l Cli^ Nub 2(n7:a5:1229 f5.

KEY WORDS Bercl q!id. ,4r.., .ate.hu, hctn
Frmin8ham risk $ore, diabct.s. mcubolic srndrome

ehuuB

DM is prcdi.Ed lo ris. ro jm milim in thc yelr 2025. thc
majqiry of *hom wrll b. 

'n 
A$a (tO) Ob.ery. hyFnenlon.

,Dd 
DM ee lr.gu.nrty arqDr.d qrh hyFnnacyktycerotemra

andlowHDL cholerl.rctconc.nrrarionr .tcond ionsrhar a,e
indcp.trd.ndy assciarcd wirh coronary ancrydi!€&s (t t)

B.tcl qtid lAreco cat.tht). usualty chew.d af, combinarbn
vah Pip", ,.rr. (itrfl@scene G teaf) arxt lim. ( l2), is usd by
=10% of lh. wotd poputarbL iEtudina Taiwao (tJ). A.rc!
quidue is asgiar.d wilh th. nskof oratcamcr. tiver cirhoss
and h.par.r.llultu cmimma ( t4, t),. Morcovcr. trc and orh.6
hav. shoun rhar bet€l-quid ue is Auialed wi$ obesiry, hy.
p.ncnsion, DM. hypertipidcmja. ard rhe mcrabotic syndrom.
t 16- l8l th..ddrnatrist fetoA tor h(ai d,s.N (i. l) tn.
deal. sporadr @s. rcpo.ls ru$esr rhzt b.r.hurd u* may pre
dbpor. ro mr. myocadirt 

'nfafton 
(|9. 20) ard cddrac

dythmias (21).
Thddor. dar! frcm rhc srErifi.d mut$sl!8. prcbabtiry.

smpl.d Nulrll|on ed H.a.trh Sw.y rn TaiwaD (NAHS| t.
1993 1996) (22,23) was uscd ro $tldy rheassiarioo berwc€n
bdcl-quid us and hcrn discajc in adutrs.

SUAJDCTS AND MEITTODS

Sludt population

NAHSIT wa a suallfied mulfisbSe prcbabrtrry-\ampred
\ruJy (22.2'1,. Th€ d.la rted p, nedue of I h. sruJy wa\ de{rihcd
'n 

our pGv'ous'rudy ( tE). Bnefl y. Tarwan (wrrh, 2 I mthon
inhabira.ts in t993 t996) w6 so-alili.d into 7 srrara. and l
rowDships in e&h srEtum w.rc *tcclld wirh rh. s.tecrio! prcb.
abilny pqrcnionatto rhc poputation size of rhe losoship Al(}lat
uf r)c6l pc^on dSed , . 9b y were re.ru,led. Nonpre8n an I 4jrlr\
apeJ 20 64 y(4 = 1et0)wereiDctudcdrnrhs\rudy.ThR\rudy

I [rm0E D.Fl@.cof tn6n M.dnE(r.yC. ttCC,andl FI)and
Bt6hmnty (L YC), !eX, o{ M.diu. .!i tn. Dcpartu! or Inr.mat
M.rlrE (J YG, H{C..rn, m. y\&lsiu.g Mcdrot Univc6ny }t6pjral.
Xrolteun! Mat'c.l Utovcnr. XbhruE, Tars

'zTtE !ks.xpr*!.d h.E,n d. $t.ty tts. oflh. rurhr,\
'Suppd.dby gn m DOH91.TD D ] o)Ir2) fmrrh. DrpMmcnr

oltl. rh,Ir*M. NAltStTed \p.iscd b) lhc D.pdtunr or H.ilrh,n
Trr*u rt)oH rN820 DOH81 rs. t. DoH.s! Is.t t. DoH 31 l\ I l.
adDOH.36 FS I I ) and.n.d M by w.n.HD pm ( tBuurc of Ermd
tr!l kim\, A..d.m! S'nr.,.nd 9o Ch5 Hu.nArD.panmnr ot a,o
crEmtruy. N:Lim, Tiws Utov.6 y,

' R.pn.Brd avatabl. Addrcs.or6pd,&E ro t,. y Chuma. Derdm.dorBrenmiiq, Xohs,un8 M.drnl Univc^i,y, tmZ,hyou rj Ro!d.
Kaohsron8,Tai*a307 L mail ryuh@mar)nsvru.,ltr,!

R(r'!.]AtreN lO 2O0l
AGprJ in pobrrah t\Enbr, 6' 2ffi

INTNODI'CTION

Hqn discae is the leadirt caus of dearh wortdwide ( t)
Morcove., aboui one half of rtE wodd s flrurc hean di*asc
burd.n is predicted ro Gcur in th. Asia,Pacifi. rcBjon (2). TIE
ca.dinal risk factoB for hean di*as. include ob.sny, hypcrtjp
idemia. hpcnensio!. diab€res mcll,rus (DM), and smokinS (2.
3) Itr conlrasr, modefrt alcohol dnnbnS may ptured a8atnsr

Many of rhc .isk faclo6 fo. h.an di$as h.!. rcached epi
demic poponions worldwidc. Thc wo.ld popularn)n in rhe ye&
2(xrc was 6 billiotr {6)i lh€ global burdcn ofobetirv o, orcr !e'rhr
was l.l bill(in peop[(7),of hyp.nrnsion wls I h)llx)n r8).!od
ofDM was l50mrlliotr peoplc (9). TIE numberot pru.nrs $rrh

An , Chn Nrt 2041.45 1229 It P',nG,r'nUSA olmT Ammrn Sdr( ni Nuhrks
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was approved by rh. !nsftutional .rhics commince. Alt NAHSIT
.nroll@s providcd wnmn infomcd consnr.

Enoll..s who had not rc.c'ved a phyrcal .iaminarion or
phlebotony (, = 970), who had faned for <8 h (a = t48), who
had hcmolyz.d blood (r = 109). or who had missin8 dal, on
berel quid uc (r = a2), smotd!8 ordditin8 (, = 93), DM or
h)".neDsioD (, = 3 I ). blood glucos (, = r aO), s.rum biochcm,
islry (oral chol.srcrcl, rriacyt8lyccrot. and HDL chol.stcrot)
(, = 649), or dicrary inlal6(rodiumandpmrcin)(r = 50).Thus,
dE dalz from a rolalof t932 Frsons wcrc alaitlbb for amtysis
in this study. Nore dEI som. panicipanis rnd tlloE thd onc

The detailr of dr.in(.d,es ud physicat .xaminarion wer.
desnbed in our prcvious study (t8). B.iefly, th. hols.hotd
irrePiew and physical craminatio. w€rc ompt.tcd by lBincd
rech cians (23). Dieky intatcs for rhos agcd 20-64 y w.E
esrim.red from a 24-h dietary Ecall and a food-fratucrey qu6.
rio.nairc. Thc food-fr.{ucncy qu.srionDairc (24) cstim.Ld rh.
fr.4u€ncy of inbte of 16 food ir.ms within I mo. fi. 24-h
dielay Eall (25) imlu.ted a rccall offoods consum.d wnhin lhe
24 h b.forc thc admiDisr.adon of dE 24-h di.rary,r.catl qu.s-
ti@nair6- NLrtri.nl antaks wcrc calolarcd frch .ach food ir.m
bascd on the Nutri.nt Composnion DaI. Barl for Foods of
Tawd AEa (26)- lnbkes ofcarbohydrar€, far, and pror.iD wc..
€rpfessd a a FrccrraS. of daily .rcr8y int lc_

SmoUns *a cod a pact-yca^ lpacts (20.'garcnes p.r
paclyd x y€lsl.AlcobolicdrinkinTaiE w.rcclasifi .dinro
9 cacgones acrordirS lo theornrration ot.tcobol (27), d
alcohol driryjDg wa coded as d.int-yals (dnnkyd x ycnrs).
Not. thal a "driDt war d.fined as lh. ahount of an atcohotic
drink rh{ conrains0.5 oz ( 13.7 8) of alcohot(5). Alcoholdnnk-
ing sraus was classified inlo nil, modemr. (<t drinud for
women aDd =2 drinks/d for rnen), aDd heavy (>t drioud for
women ad >2 dnnkJd for m.n) (5). B.r.t,quid us wd cod.d
in 2 ways: ,) y6 or Do and 2) rimvd

Body weighl was measurcd pnhthe uyofa *cighinS scalc.
while fte subjccr w.re wceitrt lighr clorlitrg, to $c neare$ 0.t
t8 (18). Body hei8ht eirhNr shoes was mcasured to lh. ncarest
O.l cm in a siardin8 position (18). waisr circumf.rcncc *as
mdurel horizonhlly with lhc u* of a efl llEAuinS lllp. ar dr
level of rhe namnn waisr, which * idemifisl d thc tcvct al dE
holk,w rDldint of th€ Eunk when 0t. lrunr was beDr l.rcratty (2E).

Blood pressure was m€asured wilh a m€rc!ry sphySmomr.
nomeler afi€r $e subjeds had rested fo. 5 min in the supinc
posirion (29). Sysrolic and diAtolic blood pr€ssures we!€ r.
cordcd aslhe fi6rand fifrh ph.s€s of Kororkoff sounds, rcspcc-
rively. Two blooij prcssure m.asucmerts were dade 30\ apan.
lfrhe 2 measurem.Dls differed by > l0 mm lI8, a rh;d m.sure.
mcnt wa\ hade and lhc 2 closesl r.adin8s perc av.ra8cd. ]-hc
seighing sa1c, fta$rin8 lapcs, drtd ftreury sphygmomaryrileter
sere sDndrdized by Rucau ot Sredards, Mcultory and
lnslrecroFautnGized agerE ies inirially ad !r 6 mo jnreNlts ( l8 )

Hypcnension was de,ined as a blood pessure > l40 (sysrol
tr /c{) {dir\rul'c, mm Ht. phy .,an.draEno{d hyFrlcnro . t{
curenr use of anlihypenensive !8cnrs. DM wls dcfinc.t !s a

ilnin8 (whole) blmd Slucosc conccnrrati()n >ll0 nrg/dl-.
ph)sic,an.dia8nosc(i I)M, or.urenr us. o, Iypo!)yceDr.
rEents Abdomin3l obes,r y was den ned as ! q!rst c! rcun tt!en.e
>90c rn nrenlnd ! wu\l qr.umlercncc >ll0cnr in women I.r

Asians (30,3l). The dcfinirion oithc mcrabotic syndrom. was
nodificd from rhar ofthe National Chol.srerol Educatio, prc
8ED Adulr Trcarmenr Pancl III (1. 32). as descnbed in our
PEvious srldy (tE).

Han disasc was d.fircd as a, arswcrof..y6,. ro $e qucs-
rion, "Do yo! have a physiciar{iagnos.d hean dissc?"_ Nol.
lhal hcan dieae'in rhis study rcfc6 ro prcvatenr (corcno
h..fl dis.ase insrcad ofincidcnr (ncw onseo hean disca*. The
Frar n8ham dsk $oE. ehich war barcd on scr, as€, cboles
kol. HDl. chol.lr.ml. blood prs$rc. DM. and.\motin8, wa\
cakular.d to prov& an 6r,mirc of I0 y co,onary n5t (ll) in
NAHSIT p rrp.nls wirhdl h@n disa$.

Mcasu.elncnt5

Fasrin8 wholc-blodt etuco*was me6ur.d by usinS thc 8tu-co* oxida* merhod (ponabl. model 23A: yst Co., Taipti,
Tliw.n, rmm.drdr.ty arl., bt@d was dEwn. Fa\r,nB momrn8
blood samplcs *er. dnwn and entrituSed (t000 x a. t5 min,
a "O on inc ( t8). S.rum wd stored ar -70 "C unlit roht ch(>
I.sr.rol. llDlcholesr.mt. atrd dacytAlyce.ol conccnrmrions
w.r m.asu.aj (Hi6chi ?47 aur@nalyar: Hnachi, Totyo,
,apan) ( lE).

Slrlisri6

Thc statisrtcal pactaSc STATA (vc6ion E 2; Slara Corp, Cot-
lcgc Stlrion. fi) vas ued. Thcdar! *@ crpEss.d as m@s I
SEMS. Sbristical siSnificam. w6 dctincd as a pvatue <0.05:
oft.rwis.. n was dcfiEd esrcNisrificdl.

Th. w.iShtcd \vy" or -rcbus!" corffnands *crc usd lo a-
cou for rhe probability srmplina w.i8hl. compter sudey d.-
si8n, and sEari,icalion (14) itr NAHSIT. Thcdifferences bcrw€ed
2 cotrlinuous eariabl.s w.rc.ompded by unpair€d I lests. Th.
diff.Ences bcrwen 2 areSoricat variabtes w.rc comparcd by
chi-squ&e r.sl5. The drf fercm.s belwen 2 nonnomaly.lisrib,
uled vdiables (Fmmjn8hrm risl $or. and di€rrrv inlates of
cholE\rc,ol. $druh. and !tu")wee L ompare.t by u\in8mnpdJ
mchc median tcsts.l-ince re8rcssion anatysis was usd ro ren
for rh. assciation of demo8raphrc and tifesryl. vanabbs, orher
than hosc u*d ro csrimare fEminghm risk $ores, wnh lhe
l-ramrntham ns\ sore LoSr\rtr. rcBr eslion analyjs wa. u*d ro
lcrl for rhc a5$<rar,on ol drmogEphi. aM lrtcsryt. vm.bre\
pnh hean disase. Dara *crc analyz€d spararely for men and
womenwhcn there was asiSrificanr inreracrion bctween *r and
the independcnt veiables. Trcnd tests (18) for alcohol drinkjns
starus eere also pcrfomed

NoIe rhar a confoundcr is dcfiscd as a facftr ass@iarcd wnh
borh cxposurc (b.tct-q!id us in fi; case) aDd ourcome
(Frrumingham risk sorc or hean.tisease in this case) (15) Ab
dominal ot.sily, alcohol dnnliDB. snd dierary fruir iDlake ue all
!ssciaredwirhborhbcrel quidu$(18)andrheFraminthamrisk
scoru (5)and.rhercfore,arc confoundes robe adjusred in line
rcSrcssion analysls. ln contrN, lanabl.s of rhc FramjnAham
risk score (sex. a8e. hypcnension, DM, smokine. !n.l concen.
rrarions ot sctum rotn) cholestcrol rDd HDL clotencrol) (j:l),
lbdomin al ob.sity. alcoholdnnlinr. and dier ry ftun inra\c a.e
!llr$ocrared qirh borh b.rel qurd !* (rE) andlean disease(5)
cnd. Ihcrel.rc. arc ( onl.,unLj.r\ r,, hc adJL.lcd ,n Iotr\rr.,errc.
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BETEL.QInD USE AND HEAIIT DISEASE t2l I
I AITLf I
f}nrosnplli ch.dsiri6 of NA HstT (Nurir& &d H.:lrnSumy iTrir ) p.nEiFr Ih. dn d dil d e hdlt qui! b, *r,

Eandi, E No bat+n r B.i.t qld u* N. bal{ud eB.Ereuid K (, ! 277r (i ;r$ ,;]rc;- 
,'-i]i, 

p,
lE {r) nl oF --- re . oi-- , -;--- .s" ,srbti,s (p.cl,y6). t2 1 r- 5.4 r o,l, t.6 j oB o.i I iro| < o.@y_ll#*ffiSli{f' no! ro '|oi3 ;;;; ;;i;, <ooo,/oo,

Ni,_23'<OOl/<0.@l
Mod.nE;i"*f
lk.r, aj ru

&Mirdm ni ff(5)',
;;;:;;--.-, .,,:, ,-(:) 20) r(r, <0.@r,!or
ii,",ffiirr"r I 15 I 12 23 Ns4rs rDi.b.Brni*(r) ;.; 'li ': ,1, 

XS:HyFrasio {5)' 22
M.t.bota syr<rm {*) ,, 'u l9 l6e N9-
chor6rdor (n/dr-) oz-i o :y|l ,*ul, ,*r.., 

"Xil:T,i.yrslrcbl(Dlal) r.51e r2oie r@1ro ';i; 
<0.@l,o.oortlDL cholcsrsDl (rE/dL) 551 r

<rrbohydne ia,r. (* of .t!y ) s2x2 
s1!2 661{ 6lll <o@lns

FdinEr.(6or.Ero,) - ;;1 . I:i f :; :111 .m:c1'of6ra!, inLr. Gr'o' o.n o_i,) o]!(ol, o.ri,o.rr oliro_i' o.oor/NsPrd.i, inul. (15 6f arEJ,) t5 1 ots.a..L'r"ryar; --- ;.;a;: Jj,ii,' '1,',j, Ji,',:;. i$iv.r.rbr. io.I. (d,tc/vr) xt2 nlt ;;; .;,4 
o.or/NsFon od.{d,rE/\df I (6). _ 6(6) .(r, 715) oolro.ol

nohp]@cic nEdie Bu b..rur. ot tulml dilhborih
r esiSnificsrr, diff@ar rDm b.rr quid us rh.n rE;r x b.Ehuid r,.rdim *e jgniictur: rp< o0or, ep < o or.

"-1:ffi ,Hffi mffi#m1-."in,.a -ffi
tu.bks (dd h@r.lEh n" *,_,.-*,-..,_ ^:ir 

Hrb 747 reldyd {H,rhr,Totiyq Lp.,, IL dirr@ b.rEn.otu.s
;THimEH:Ht tr xd,.r_, 

i.rr6 of cho,.*d. ed,.. _;;;;.;i,";;ffi; _, ffi #:["ULx
'M.n omFrd *irh edbcr?t qud e ,B (fiFEd *,Or s'i J SEM (all tEh vllu.t
'P < 005Idrh.nr.d,o b.rr4n ri ud bcrtrJuduk

, Ctassficd s tot. r5d.Er? {<t ,lnnUd fd }mr) erd 
=2 drinlvd feIm), or h.sry {>l {hint/d fo. ul'M _d >2 d.,nrs/d fq mm}' ('.l.uldoi onlt ro NAHIIT p(,op.n6 * no( h.e d,tu

#;,.*ffiHiL:T::}*,H:i;,:::*.1,..*. *Men tlE dlrd.fil li^I iludll* D p.@tlEq).]d w.E com'E'cl, by

o

:

d
4

lt requncs > l0cas.s (ofica'l di*as. in $is insrarce) foreach
rndepend.nr vrrirble rn a lo8lluc rcgrcslon modet (16). Mce
ov.r, subgroup ealyss shoutd onty b. perform.d whcn sl.ds
licalres6 of inIer.cIo e sigiticanl (37). Tlus, to assss $e
irrdcFodent eff6t of berclauid us on h.an diss. we ana
lyzld all panicip€trts (, = 1932) *nh aD inEncrioD l.rm (ex by
b.tcl,quid u*) h which rh€ rumberofoutcom.s (hean di$as)
wls 127 and O. Dumber of independenl variabtcs was I l.

RDSULTS

D.moSraphic .ham.terbrics of NAHSIT en.o[e6, by
prrticip.tlon

Th. rccruitn nt .at. was 49.4% (1932/1910) of rhos ap.
prcach.d. Th.r. pas a loee. p.rcenrate of men in the panici
pari sub!6up lhan rn rhe nonp,ntr,F s \ubgroup ({8j
comprEd wrrh sc+. P 00,01r 

^trr.,trrr. 
rh. p.nrrpdDl\

w.rc old€r than tlt€ nonpanicipanrs (39 1 0.4 compaed wnh
17 - lt.ayP = O-A)Z)

lnconx . rh.rcverenodrheRnc.srD b<|et-qu,d use.,mok.
'nt- 

atcohot dn nl in8. ard hc.n dr$.* b.rwen lh.panrcrpanrs
and rh. mnpanrrpa s Nole lhar rh. F.amintham ri\t {u(.
obesrly. hpfn.nsion. DM, dErary rDtales. ad concenr6t'on\
of$ruhchot.n.rct, rn.cytttyce.ol a{d HDL chotesrcrcl coutd
not b. rcmpaEd.b.tw.en lhe panicrparb and mnpanrcrpanr\
be.aue ho\r ofrh. nonp.n,cipanrs dd nor pruv,d. rhc,e dala

Prcarlenc. or b.t.t-qutd us ard hearr dis€rs€ in
NAHSIT plnlctp.nts, bJ s.r .rd a8e

The ovcrJlt (werghredt prevatenue ot tErct.qu,Lr u* wa\
I6-qq. whtrh yA hlah.r h rEn han ,n wom.n (Jt % v.rsu!74q P...Oml) ln conrG{ lhe crudeprcvatetu.o, bckt.qu,dN war r0 aq t277llq6tand 7.6%{79/t0.t6t in hcn.nJ w.,m.n
rTable I r,e\pc rr.lr Th. overalt tw.t8hr.dt pr.vatcn(.,n
h.rn d,$\. sJ\ -r x.{. wtD.h sa no, s,Fn,fic;nrly tj,frc,(nr
b<rwen men andwonen ( I l*.ompded w h 2.1q. /r r r, 12,ln runtrJrr. llr (tu.tr pr.vdte(e or h€an drra* $h I22

i4',,{
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TABLE 2

GUH ET AL

I>m8npht .h,a6rtcs ot NAHsll (Nuuitir rd Haht su.yr, ir
Tnwr) p.niciFrltr eirh .rn rirtu F.v.L iai di*r

BcGl quid ue6 ee.. younger $an rh. .otrus.6. Addnron
ally. bolh mat. md femalc bcr.lauid uss drank more, had a
highcr FraminBham risk sore and srum riacylSlyc.r ot concen-
mrion. and had a lowe. inrale of dierary fruir inrake rhan dld rhc
nonus6. Inlercstintly- maie bu nor fcnal. b.r.l,quid os€6
smotcd morc rh did rhe.onus.r. l. conrrast. f.matc bur nor
mal. bdcl qoid u*a had . h,Fher prcvalence ot hypcacn,,on
Ihandid rhe n6us.s Convcely, rh€re v.r. nod,ff.renccs i.
erum conc.nfarions of roral cholesrerol and IIDL chol.src,ol.
dierary inraLs olh.r rhm ftuit. and rh€ prcvaleDce of hcan.tiy
..s.. abdomrnal ob.siry. DM. and rhr merabohc \yndrom. &.
rwen rhe bet.l-quid Ds8 and rhe nonusers,o e[hcr *r.

DemoBruphic chuaclrisrics ol NAHSIT pa icipanL\
wirh and silhotr! he.rl di*a*

Asshown rnTable 2.lhepaaicipels w,rh he.n.tiscas€ wcrc
older. had higher$rum roralchol.sterol aDd inacylBlyc.rol con,
cenlrarionr.od had a higher prcvalence rare of abdomiDatobr.
sity. DM. hyp.ncnsion, and rh€ mlabolic syndrome rh.n did
rhosc wilhout hean dis€as. 1n conrasr. rhere were oo differ.nce s

in b.tl-q!id us or in byoflh. diaary inrates bcrwccn purc_
ipanb wnh and wirhoul h€an disde.

Asso.ialion of the demoAmphi. .nd lifestyte fa.roB s{th
lhe t-mmintham risk s.ore in NAIISIT padicip.ols in a
Incar r.gEssior .tralysis

AsshowninTrbles, berel-quidue (yes or Do) was posirivcly
asso.iat.d wnh lhe FramjnSham nsk s.ore, *hcrcas rhc daity
Brc of bctel quid us was posnively associarcd wirh lhc
fimingham risk sor€ only iD pa.ticipamswithout hclndi*asc.
Nore rhat there werc Do inreracrions betw..D s.r, hc.n diseasc.

In the muhivanarc oalysis, rhe effecr of bet€1 quid usc was
adjusred for abdomnal oberiry. dicBry fruit inrale, and alcohot
drinkinS. Wc found that beelquid use lyes or no: 1.76 I 0 5
(cocfficr.nr 1SEM); r= 0.13. p = o.UNl,bul nor thc .laily rare
ot b.elquid us (0.25 i: 0.13: r = O3t. p = 0 08) was indc_

Fndently and F.snively asseiared w,lh rhc Fcmingham rist
score. Howevcr, tE daily rate of bcrcl qu'd us€ was indepcn.
d.nrly and posirjv.ly assiared wnh rhe I:mmjnSham nsk sco.r
i! wc .rcluded aulominal obesiry from rhc ndjusrn,enr facro6
(0.46 : O.l4: r = 0 r. P = 0.m7) Norc rhar rhcrc wen no
inrcncrons b.rwen sx. h€andisas,and b€rel-guid usc in rbe
.bovc mulrivdiate !oalyss

Asihown inTablc 3. abdominal oh.\ir y wa\ positively as\o.
ciaEd wilh rhc Ftminthm nsk $orc. bur dierary inrakes oi
carbolrydrar. and far were alsGiar.d positivety and ne8rrivety
wirh rhe Framinghmnsk $orc, rcspecrively, only inwomcn.In
conrrast, alcohol &inkjnS *6 posnively associarcd wirh rlE
liamin8ham risl sorc in panicipatrrs wrft heafl di\c!sc.
whcrcas .lcohol dnnking was assiared posilivety and nct!
tivcly wnh rhe t_ramjnShan risk score rn men and $()nren. rc
specrively, in panicipanls wnhour heandj*as. However. rlco-
holdrinking slatus (nil, modeBte, orheavy) was nor assGiat.d
wirh rhe Fradingham nsk scorc.

Associalion of betel-qtrid us sirb pretsleDr he! discls.
h n mulriple loaistic rearessioD lnatlsis

'Ihc eiltcr oibctcl-quid us w.s adju\rcd for sct. a8e..ht,,n
irJI ()hc!rv. (on.enrrar,ons of setum ftral.hore\r.()t.rl llt)t

(r =.7M.30O (!= 3.9M.955n A

ALah.l irrii}jn, (&d-tt!)

Crt trdr. i.Lr. (i or.E!y)

P!@n uor. l* .f .EoI)

NS

/ rson8 n6ni,3 blood spl6 w.E {n-.m .fl, enh6lg.d 6 nr.
S.run 9s idtd .r -70'C u il rJyzd wnhin ! lrDrh fr d.l .hoLr
..rol, hrylgly*rol. .r!d HDL{lFlBtol mndi6 vnn dE e of .
tliEhi '747 .urdr.lyd (B,hln. Totyo, ,,pan).

'IlE diff.rn.. bcPe, cmrnuoB v-i,bhs (.red f,minShm
rist Ee.nd di.rrry inr.r6 of.hdlAtrel, sodiuh,.nd ftun) w.r. ksr.d by
usins unpaircd r tcsts Thc diff.,.nc.s &lEr c.Earicrl v&i.hl6 v.r.
En.d by lsinA chi sqwr r.sB

ri t sEM l'll such!al!.s)
r Clrssifid $ nil, nodcrar. { < I dnnvd f., vorc. ad <2 dank/d fe

nm). and hevy ( > I dnnvd lor *m.n od >2 &inti/d for n.n)
I 'h. d.E *.8 Epon.d epar.rety fM mn ,td *@tr *h.n rh.E rs

r si8.ific&r i!r.8tjo b.r*en sr aod IEan disc
^ All ,alucs ,c n dtus (rnbq,mil. @9.. ie. rh. dirf.E . b.ryen

rh. thnd .id nd qudnes, ,n prDdEes) ri wE compacd by lsing
fl,+rIrmhc rEdr4 r.sl\ b..auF of m'mal disniburd

67/a96) a(l T-1tV (a0lt036) in lhe men dd wom€n. resptc.
ively (T.blc 2). The (v.'shr.d) prevalence of hean dissc wd!
l.E* in bcrcl-qriid uscrs. ID conIr6l. rne crude prevalercc of
hcan djsae in tEl.l quid !$A was 7-3% (26r'156) Addirion-
ally. amorg bcrcl-guid usrs. thed eere l0 mcn and I 6 women

Mor.o!€r,rhc prcv.l.nc.orberel quid use d6ea$d (P = 0.01).
whcrcas rhe prcvalcnc€ of heafl di$a!€ iDcreed (P = O.ml)
wrrh rncr€asrng agc rn borh s($ (ddra Dor lhovn,.

Demogrrphic charrcterisliB of NAHSIT panicipaDts, bJ
sei r.d beacl-quid u*

As showD inTable I,smokins,alcoholdriddn8,FraoinBham
nsk i.ore, serum lolal cholcsterol and riacylglycerol corccnlra'
tions, and dicEry cbolcsrcrol inrale sere hither iD men rhan in
somen. Converscl). lhe prcvalcnce ofabdomin.l obe$ry. $rum
HDL.-C holesrerol concenr.Dons- a.ddaerary inrate\ of fat. v.g
.lablc. lnd lrui! u'cre l(,str rn men lhan in uomen I. ron!rr\r.
therc w.r. no drt,ercrcs rn aee. DM. and rhe n.tlbolic syn
diomc bclw€en mrn and $onrcn

{
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the adjusrmenl fadors.'nrus, abdoniDal ob.sily Day bc an,n
rermedrarc v@abl.along thc causal padway b.rween b.rEl quid
useard rhe Faminghm nsk$orc, nortredin8lobeadjuskd for
(]5).

Alcohol drinkint was aisociatd pGniv.ly eirh l})e FramiiS
ham .isk scorc in panicipanB with hearl diee. In conras(
alcoholdrinktnS w6 also.iarcd posiriv€ly ard egadvcly rirh
rhe Framinaharn.isk $m in m.n and womcn, respecov.ly,in
panicipanE wnhou h.an dis.as- How.v.r, ilcohol dnnkitrg
w6 associated negaliv.ly wi$ lhc Faninghm nst score i.
women E8ddl.s of hcan dircn* (P - 0.015). bDr nor rn mcn
(P = 0 2). on Iy rier adjustm.nr lo. s€rutn cr.atinim concenra
rio.-a h.an di!.as. risk faro. (38) (dala nor shown). TIis
obseNarion is dillcEnl from rh. norion rh mode6r.. but nor
heayy, alcohol drinking. is oegatively asseiarC wirh rhe risk ol
coronary hean distt (39). How.vcr.ln,r obqryar'on rs con
sisrenr wnh rhar of a ...cnr srudy, which sho*.d rhar alcohol
d.inkii8 is li.edly and negarv.ly assGiakd with the Dsk of
cororary hean djs.as€ in women (4).

ln contrast. alcohol drinking was ,or 6!{Eill.d wnh prcval.nr
hsn discas- Thisobscrvation iscorsi$eoI pith the fi ndinsof an

inremarDnal ca* conrrol study lDclud,ng Chinr\e panrcr
pa s).which showedfiatalcoholdrinkint is mtassiarcd wirh
acurc myocardial anfarclion afld adjrstmcnt for mulripl. nsk

In th€ uDivarial. analysis, thc pr.lalene ot h.afl dica* w6
nor diff.rcor berw.cn betel-quid us6 md nonusB in mn and
woren,d.spit lhc imbalmcs of em of rhc h€an dis€ar rist
fado6 wirh ser. Moreovcr, th. pEvalence of b.r.lauid !e
d@as.d wi$ a8., *herea! thc prcvll.mc of hean dise
ind@sd with a8e. Thus. the rol! of b.r.l-quid use in h€an
dieasr was analyz.d by muldplc lotisric Egressio, atralysn
after adjustmenl tor rhe multiplc h@1 disas risk facroE 6-
$s*d..nd we found rhar th.dailyEreofb.let-quidue, bur mr
betel quid lse (y€s or Do), was ind.pendcnrly assialcd wirh
prcvlletrr hean dis€as€ in womcn.

The s€x-specific effet ofb.lclquid us€ was aleobsNed in
a prevrous srudy, which sho*ed dar berel qu'J use wa\ a\sr
ured wirh hypcrglyc€mia only in women(17), alrhouSh a recenl
ldge comunity-bed srudy shoped that betel quid lsc was
associated wrlh hyperaly@mia in both s€r.s (16). Srmilidy.
rraDsienr hypcrSlyccmia:n DM incrcaies the Blom€rule filrra
r,on rarc only in women (4 I ). I nter8slingly, DM aod hypcnension
ue grearer nsk facloB for hean dis€rx. in women rhan in men
(42). Morcover, *oncn ha!. a hith€rresdng h.an nrc rhan do
men {42). a hean d'sas nsl( factor (41), which is fuflhcr in-
creased bY b€lel quid u* (44).

TtEre e. \cver.l posvble m.chm,(m\ lor rhc d\\drar,on
belwenbcrcl'quid usc andh.an dr ease. Thc fi.J 2frechanisms
relare ro rhc facl that bclel quid conkins subsrrnccs wnh bo$
symparhcric and prlsynpathetic activitier (44) Fnsr, bcrcl
quid adivares rhc sympathelic Bfrous sysrem (44), which is a

hcan discas nst ir.l{tr (,15) arqiat.d wrrh olE\iry (,16). hv
penens'on (47), andrhc melaboli. synd.oft {4EFrhe.ardrnal
hcan drsease risk factoA (2. 3). Other advcrsc c diovasculd
effecrs ofsymparhcn. aclivarion include redu.ed v!{ulu con
ducrance, impaired baroreflex botfe.i.B. and decreasd hran
respon\ivcness ro lJ adrener8ic slimllarion. .tc (49)

sr. onJ. rhc,( F r 
"Jmun,,'u\ 

!"to) mt-r\rr nrdJ.u,,n rn

normalcardiac auronomic reBular,on. whereas a h'Bh rcnvrNol
rhe hcd tiom bolh auroionxc \!nems m!! bc Mhlrhm,!.nrr

l5O). MEovc( PiNt b.tl. innorc$.nce .rtrac( chewed in
combi.alion with,4 r".z.ar..,1! nur in berelquids, al$acrivares
bolh cardiac aulonomic sysreDs in Ets (51).

l:inally, bctcl-quid us. is assEt.d with ob6ity, hyp.nen,
sion, hyFflriacylslyccrolcmia DM. and lhc mctatlolic syn
drcmc (16-18> {hc hcan di$a* .isk factoB (2, 3). Norc thar
ahhough bacl-quid us. was nor asciared with aMominal obe
ety o. rhc m.tatDlic syndroft in rhc univa.iatc alysis, (h.
daily ntc ofb.r.l-quid us *d.ssiared wnh aMominal obc
sny d m.labolic sy.drocE in mulrivariate aralysisborhin rhe
prcsenr srudy (dara nor shown) and our prcvious srudy (t8).

Thissrudyudall sccoDdaryanalyseshadseveEllimirarions
(52)- Fi6l, b.ing a i.condary analys,s. smpling and measurc-
nent ksues w.rc inevirabl. (52) Howeve.. NAHSITwas a na
tjonally repes.Dlative sruly. wher.as rhere was no seleiion bias
assciared with parricipario, othe. rhan sr and ag€, *hich wcre
adjusted forin the multivdiate anrlyss Moreover, alt retelanr
nEasurcments wert madc wi$ sr.ndud merhods. Secood. dis
eai. {hean dis.ase ir thir case) was defined by rh€panicipant s
@all and .or by usint Sotd srardrd diag.oscs. Third, b.cau*
rhis was a cross-s€.rional study, .alsaliry coutd noi b. .stab
lished Finally, n is Dot *nown whdh.r Ge subjecrs changc.t rh€ir
diers ahcr havinS b..n diagnos€d *ilh hean disca*. However.
thu .vcnr is unlilely be.ue beretquid u$ was not a k lown risk
factor for hcafl dis.e in 1993 1996. We conclude fiar. al
rhouSh m.n u*d mor. b.rcl-quid ch.ws rhan wom€n. bct.l-quid
usc n ind.p.ndctrtly asso.iared *ilh hean disas ooty in

EI
Th. ei@. Feid.d b, A.*nj. S,.rd yirh dE d.r. disribtrlion rs

TIE au$oR' E5ponnbihi6 *.8 6 follows-r-Yc: d6ign an.t sdysn
ol rh. sMy: H{C: d,l. coltd'M .nd eatysis: r.F-T: tEnei.at an.trtss:
I YC: fund rnsing dd .oll.blr.i!. an tyiis of rh. rud, All a!ODR E
v,.s.d.idapp.ov.diEfinallMu$nd Ne.of dcaurnorhadacon icr
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A prospective community-population-registry_ based cohort study of
the association between betel-quid chewing-and cardiovascular
disease in men in Taiwan (KCIS no. 19)1-3

Amy Mihg FanE y"h. Li Sh.ng Ch.h. yueh Hra Chiu, Bo.ba,a I Borcher, otut t.on, Hsiu_Hri Cheh

ABSTB+CT
B.cltNrd: B.r.l qu d chcwin8, a rc@gniz.d rist f&lor ,q 06l
c.N.r, s5 shown to b. ! conrnbutory causc of rcraboti. syodrome
in humars, ehjch impli.s a Sreat€r tikclih@d of&velopinB cadic
vL*uld.liease (CvD) amons rhos. with $. b.rcl h.bn.
Obj(tiv.: This sudy invqLi8ar.d rhe cffer or beEl ch.*ins on rlE
nst of dcvclopttrS ov..t CvD.
D.sign: we us.d rh. pr6Fdiv. cohon datz dsiv.d trom a com_
munny popurarion.,.gary ba,.d ,nlc8,ared sEnrnS prcs,am ro
quanrif, thc.ffd of b.rcl quid ch.*in8 on rlE ircidcrc. otEwty
diaSnor.d CvD byclassifyins lh. srudy poputaio. inlocnh.rer,
pos.! or mnexpGd trNrs accordi.g to che*ing sBrus al baElire.
wc rhcn toltow.d rh. g!@p fE ofcvD ar retuire for 2.72 y
(SD = I 52 y) to l.e ot fty cadiovaslo.v.nE. pro&nionat
h@ds rcsressioD Eodctitrg w.s ued ro Brinal. rh. na8n,ludc of
th. ctfer ol b€elauid chcwing on CvD.
R6das: Aier cont ol ro, ase d.ducarion rcv.l, cv.! ch.B.6 had
a23% (95% Ct: I I %.37%) Arcaier.ist ofdcrclopin8 CvD lha did
ncv.rch.*. :evcrchcy.6w.rcsdllat g@terristofd.vcloping
cyDby 24 (95%Cl I I %. l9%) ah.r turther adjush.or tor aBc.
educat'o\ md orhfi s,Bniticor .onfoundc6. SiSnincanr d6e
rcspoi* Elarions w.r. found for bcr.rauid chcwine {p < 0.05,
u.nd r.so aneradjusrmnr tor orher si8nrncanr vdiabr.s
CooclBionr Th. habn of chcwins bd.t nur w6 shoeo ro havc
indep.Ddcnr dos. erers ro pr€d'cr inc..a$s in lhe n5k of CvD ii
mcn. wirh th€ usota prospecivecommuriry.popularionrcsisry
based cohoa srudy. An J Cli, Nu,, 2OOa:aT1O a.

I/ucarronfi oprinvAdurt Tralm.nrpanrI t (qtl ir. \ron"ty
,.lared ro rhe \ubrqu.nr d.un.h..c o, avD pos,bteundc;y
ina biolo8ical me(haDisms lhar coutd accourl for th. .ssct.rion
of bcrel chewin8 wirh CvD inctud. rh. known in..ea*s rncn(llarrng.ardholamrna ard enhan.aj acrrv,ry ot borh \ympr.
rh. c od pdasyhpalhenc rcmpoknr\ of rhe auronomr ne,.
voor sysem i. humans ttO-t2,. Thr dos<!tecr rnrr.aq rnino.marory mark.6 p.rlainitrB ro CVD nsk, such as marnr
rnerdlloprot.rnas. 9 (MMpc) aDd C-Eacfi!c pmre,tr, hJ\e dt\oben lound in assGiarion w,$ the bet.t habrt r lt)

De\pile ihes. frndrn8s dirar cvid.nc. R lactrnA ro shoq rhr
asto<'auono! bercI qudche*,nB*rthrh.d.velopm. otCvD
m hun bcings Akhouah sporadc ca* r(pons ru8sesr ttx\
poslibiliry { 14. Is),thele tr nosudicro, any populanon bard
cohon wrth lat8. numbe^ of subr.cls o, with conlrnueJ
lollow up d m prospe.rjlr !rud,.s on lh,\ rop,c Re.nrly
Druared comuniry ba5€d srudEs. sulh as rhe Kerun!
Co,Muory b.j.d t c8ard Scrc.nrnS (KCIS) prcgram fl6).prcvidc an oppo(uD,ry ro as*s rh..rf(r of ihe bcretqud
ch.winS habn prosp.crivety snh dsra coltecbd at baseliD. on

t.:.:,*..", :l:::ry gr.sno*d (.vD durins foluw up rnrhe(ohon lr.e of CVD at bavl,rc r.reenin8 Th.armo,$r,
\tudy wa. tne,elorc. rod€lemn. whcther lhcre wa\ an.Ie,I ot
bcrclchewrng on rh. risl ofdev.toprna oven cvD (cMr,me,l
CvDordearh lrcm CvD) m atdg. prospe{ vFanitrommun,r).
r,tur,uon regisrry- brsed cohon

ruiy woRDS cdd,oveuta diea.. bc." I gnid- A...a.ar 
sUaJEcTs AND METHoDS

..1!, ch.winA, do*-rcspon* .ff(L comunny-baed i.t.a,ated Srudy poputatiotr
$rc.nin8, prcvalcme. nsk faclo6.hu@Ds. re,

INI'RODUCTION

The habit of bct.l quid chewin8 is commoD in nany Asia,
counui.s such as India and Taiwo od whcreverberet{h€win8
communiries mig6r.. The bctethabit isa recog.ized risk facro.
for oral cancer (l) ard appears ro bc a contriburorv cau* ror
developrn8 type2dr!bcrc! mell'tu'I I2DM ),.entrat ;b.j ry. atrd
h)"erglyccma in animaler pe.itrtcnrs (2)and rhe me6botic s!n
Jrcm. ( M.rS , in Ecenr sludE tn hu mans ( l- E). The hndinss'on
MetS imply thar lh.r. should b€ an increakd likeuhoql otft
velopirg cudrovasculu disca* (CVD) among thos€ wirh the
berclh!b,r be.au* $. marn .omponenh .ommonly in(tuded in
rhe .j.finn,on of MerS laccording ro rh. Narional Cholcsre.ot

, 
Subjecrs rn.tlle currsr \tudy w.r. denved t,om a ra,Ber pop

uranon o! att t85 596 inhabrranrr aecd 2O_79 y rn Xeetune, rhe

-' 

rr* ,t* t^u.," ot n--,;r M.d,ciE (AM Fy. L sc. .nd Tt I Hc)anl Lrlrro ot aduBks(y HC.d1H HCrCotkg.or pubt,( HahhlnrorT-* Utoy.R r, IxFi,Txlu.T{ue Asr onor M.dtrdlS.,en,n8 Tap.i.I.'wrrAM Fy,t.S.,y HC,MdTH t|().(,.nre, torD'abcr.\ & M.Dhi,c M.drm.,eu.., M,ry Schet of M.drcrnc & Oen
!rq^. Ro'.1 lrndo. H6r,rnl. Laldoo, Un .d tcn8dom I BJB,

.__suppo(alby rh. NdDDt s'.L. c(E&t (NiCa) 2r2O.BrDt t't,
NSC 9l.2l2OBO02 t72)

'AddBrEpflni cqrs6 bTH-H Ch.r. Drv,lo 6, Brutrs[s, tNrrr. d h*.dr. M.dr,fr co .g. ot puht,. H.dtrh. !.tr(,n&l td$anutuqA,h Rmm t2 No t7. Hs(ho* RoaJ. ltuFr. td*an. L mdt
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BETEL QUID CHL]VINC AND CARDIOVASCIJLAR DISEASE 11

program. Ir is a prcFcrive cohon srudy wilh nagSercd enrrl
rines for paniciparrs itr rhc XCIS pro8Em. In lh. cunenr nudy,
- 74 8Oa KCIS rcncd pardcipanrs. who had an.nded penodr
facc-lcface qucsrionEirc inredi.ws thar corcspond ro lh. in
teMrecnin8 inrwaldcsitned in rhc KCIS p{o8Bm ar l.as once
bctwen l999.Dd 2m4, sereelitiblc fd inctusio in rhe prsnr
study. Thc covm8e rat. was.rc% by rtE etrd of 2@t. B&au$
rhe KCIS proSram was desjgred ro offer mars $renitr8 for
han y dcr€ctabl. cm.cl t and chrcnrc di*a*s. pank rpdDrs wck
.nrcUed from rhe Kclung popolatioD rSisry raher rhan by
s€.kiDa volunreB by adv.nismnt. Mo..ovcr. ahh@gh lh.
quesiiontraire iarcryt.ws weE Frfotftd by p!btic healft nues
and corraircd quenions on erposurc to bet.huid chewinS and
on orher ba*lic vaiables, rbe panicipanc w.rc not awm of
ay hypothc* aboor fi€ assciarion berwen ber.l quid ches,
in8 dd CVD b.forc th. erninS. Beausc th. KCrS ptutnn
has collcd.il basline infomadonon rhe beret-ch!winA habn as
well as including dara on rhe fa.rors widety Eognized ro tr
asrared wnh increa*d CVD h*. our ddra orfe, d unrque
oppoftunny roelucidatc lh. indep.nd.nr cff&t of b.r.l chcw,rg
on Oe ccuftnce of chmtric dis6es. Ind@d. th. dose-Elarcd
relarioDs of berel'quid chewitrg ro rhe nsk of devctoprn8 ]2DM
(5) tud ofdcvclopi.t lhe MerS (6) in lh. KCIS p.ogram could
only be elulrdared beau* ol rh.F l.aruB of rhr pro\Fcrr!c

nonhemmo$ ciry otlaiwd. Tlc inhabittu15 e.rc invir.d to tale
pan in a ereeDiDt proSram dir.cted ar commo caDcen anr,
ccnain.tuonic disass and rh.ir risk facbrs. wirhin lhc KCIS
poSram I I6) Dedlr ol d. origrna t sudy &sign. rmptemnr,
rron. tollow.up..nd p.l'minary rcsutls or rlE KC|S srudv aE
dsribcd ,tr full.lE*h.rc I16. t7) Th. KCtSprocrmofl:^a
6trlitruin8 evideoce,bas.d screning prognm for 5 Boplaslc
di*as and 3 nonntupldri. dike\ wiih Dr.&,eeninE ,nrrr
vals ra.th8 be$e.r I ed 5 y. d.p.nding otr Oe panicutar
dica* Thur. th( KCIS pmanm ha b.rn runnint annuat ,.
mrrm.nr $re..,nt LEruefn l9o9and 2m4 w h onsornS,nr.r 

_

ql revicw of KCIS recruils as above. Thn progrlm w.s ap
proved by rhe l6al .thics comnr.. of ric H.atd Burau of
Kelun8 City. includinS rh€ sysr.ms fd rh. dar. titrkagc and for
rh. mainr.nmci of sob,6r s' .@fid.ntrahy wnn.n rntuh.d I
con*nt ol .ach paa'crpaDt wa ohdEd at Eruilment rn thf

.ollcct.d a consr.liadoo of d.notBphic f.arurcs.lif.$yl. t c
tors (€9, smlinS, alcolrct consumprion, a.d b.ret quid chcw,
in8r. brrhemcai mdke^, drtary hab,r(. family hi\rory ofma
ior drs$s. and Fr$nardis.as. h,srory. rh. e;nrc cohm has
also provid.d r sri6 of mutrptc ouront s. irrtudina not only 8
dis..*s @r6.d eirtDn hc sclEnitrt p(Bnm by ,.rcn,tr8
bur.also orh.r di*as (sEh ar CvD) by folowins rhc inniart
CvD-frEcohon ov., um Both rcruBo,feruopponuniry roNS rh h}?o$.s.s: b.rcl quid ch.y,nt tcads,oh,8h.r nsi of
CvD.urhd q$dr adjusrm,orothrco.tourd,tr8 facruF
we divided rhc .ntirc nom.t cohm iof mcmb;6 frce of CVD at
enky ro rhe src.nDB prot,m) ,nro .(posure (bcr.t-quid
.hcwer) and mn rposu,. I mn(h.w., , troup, and arcna,n.d
rn( id.nr CVD ca* r rhrNSh rlE Lnt tr ot rh. .nr,r. mhon wru
Lh. h.alrh.'6uBnc. daB for.osrs ctaimcd by t&at hosp its,n
Keelunp disuicr Erch \F{ific d,E& in th.(c ctdrm: dara waJ
prcvid.d by physicians with a spcitrc tnr.marioMl Crassifica
rion ot Drras (lCD, cod. *lEn comptrUns medrcat (hans.
B(aus€ [E KCIS prosnm i' an orsm,zed \;een,ns pmPram
conducred by lh. K..lun8Ciry Bureau ofHeahh.aI panici;.nrs
wnh !n ,bnormal finding or ckonic disass wil be rercrcd ro
clioics or local ho6pirats by pubtic h.atrh nurses frcm th€ tocat
b@lrh centcr. wtuch ca! rhetr da.inin. rh. oncom. oh k tow
up. ln addirion, rh. .nir. cohon es ats Iiikcd eirh rhe T.i yan
National Monatity Regisry to asenain CyD o on_CvD

^ l:_":* tf prcvatere 6r. or b.r.tqud chewrD8 r tow(0.88%l ,n T ware* *om.n @mpard *rrh rhal ,n men(16 l2%). wc onty inctud.d Dal. subrtrts in ou, srudy (, ,
?E J{4). Aher cictud,nt $os. wrrhour reods on lh. hab ol
bet.lauid ctEMnB (r = 6t8), 27 726 n.n *crc includ.d To
enham. rh. validrry otrh€.ramrmriq or rh. pro\pe{r,v. d.ra!or. kldL e o, a (.usat Flar,on berven belet-qud (hew,nt and(-vD, rhe \ubjccts wnh pre!iousty Lrragn(B.d CVD rr r(,x
menr (r - 5820,vd. e{ctudcd from aat}es T}us. ompl.r(
drlasrs weravajlabt.on 

' lolarof 2t 906 matc \ubJtrr\ frce nr
CVD (s- below) at betiner.cruirme berwenlanuary 1999
and :ll Dccember 2m4 who we.. ctiSibte fu inclusn)n h rhcprcsrr srudy subpaDp. Therc werc I6l cas.s of hypefl. nsivc
heafl di$e (tCD codej ,tO2): isch.mic h.afl di*ass (x:t)
cotlc:4lO 41.). cardromyoparhy (tCD (odc.425,. nhyrhhra(l(l) r,'de' 426 .27t, (onse,uv. h.an ldrlun rtCD.ode .28).
.eEbrovNllar drkas (tCD cod. 4J0 .4J,t). coronary arery
bypasr BBftrng: percuran@r uanstumnat et,oplJsry. dA
ea*sotanene\.an.riol.s, andcdprltee\r rCD(;c. aa0 4a8,
dunn8.loll,,w un(i J SDduarxDo ulto*-up 28t I 5n),.lh.lollN op lrm. tor beretch.tr ea (, tglorandnonlhcw.B
{, 179?6)uerecrmitsat2T2, t.5t}and2?2 1.52y,
respccrively (P = 0.9507)

Wc ukd.a stru.rurcd quesrronnatre ro inr.p,ew sub)ech who
pdn,Lird.d 

'n 
rh. XCtS prcgBm.admn,src,cdby rBrned pubhJ

heatrh ru rys or votunre., *or teA. the que,r lonnarle conrarned
rrefrun /i tire\ryle s hderart\of bcrerrtu,\j(h(rrng. smohnE.
dronurLon\umflron. tud phy\rcal .flrv,r y. r\ w. a\ rh. d\\o
crdr.d rrrquency oi con\umptn,n rnd durdrn,n or habjr\. ?r ,trdaD hrb,r on rhc_frequen.y and amounr.onsumed ol.Dear,
veeciJhl.\. berD5. fi\h. rUlt. ahd (,, e.:Jr Fr\ondtand ,an,h
dN..sc r'n,tr) ur u,Jbfrc\ mclt u.. h\p,ncn,,on. cvt), dnit

j

I

l
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6

Sludy d6IBD

Rasically. ir is a prcpelive srody b.caus€extBore ro h.r.t.
quid ch.win8 w6 collered bcforc th. &velopmcnr of newty
diagro*dCVDby fd lowir8 . Domll cohon from which sturiy
sublers wirh prcvi@sly diaSms.d CVD ar bas.tine were at
rcadyexcluded. TfE dara us€d io rhe cumDr subsidialy aMlysis
rbour rhe assssmnt of the sptrific hypothesis werc derived
from a commuDiiy- and popularion rcgisr.y basd ir&Brared
screening proSmm rhat was desi8ned ro providc.arty derecuoo
of 5 majo. src.n-derclable camc6 a'd 3 ctuonic dis.ases by
rnvili,rg residenLs trcm rh. popnlanon reSisrry (opan,c,pale br
lween I999 aDd 2m4. However, rhe rtudy d€si8n pns. $erei(E.
nor lailored solely for eraminin8 the hypothesis: berel quid
chcwinr may l.ad toa hith.r risl ofdevclopin8 CVD.as ken rn
. conlenrional cohon srudy rhar *ts upa rpecitr( cxpo\ure nd
folk,ws \ubjecrs ove. xmc ro alen,in rhe ourcome ot inrercn
ln.rcal. we buill Lp a cohon rhr,,u!h a popula 

^n 
ref,iD .

h!\rd scrccoing prosrrm. Itccau\c our s(.ecnin! pn€om hr\

{ a
zt
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ccrcbrovascular dislsc- Data otr diekry habiB durint the prc-
vious 6 mo weE also oblained. w. display.d $c forxl ,nodes and
n.ndard dishes or.onraiE6 of each food lo assni in esrimal.s
of ponion sies tor food @nsunEd pd mc.l- Frcquency of con
sumprion wd fi€f caLSoriz€d inro5 grcup.: .erer or seldom.
I 2 dm./wk. 3-4 i,n Vwk.5 6lirncJex. rnd >7 tim.ywt.
Th. inrake of,ndl and vcg.rables w6 r.@rd.d in days per eeck.
The disdbulions of dcmoS.aphjc cbradcrislics, lifenyle fac
rors, dictary faclors by cuE us.rs. c!'us.rs. and ,onus.rs arc

Iisled i, Table I -
Slalislic.l Dethods

Dara were cxpressd as ncan (1SD) forcondouousvuiablcs
an.t p.rccniage for catcgo.ical vdiables. Th. compeisn of.v.
eraee follow'upli . bdw.cn chew€6 omonchc*eB was nad.
by Srudcnfs ind.pedcol r tcsr

Primrry endpoiDls ued io rh. curerr srudy ircloded incid.or
Cv D cascs and dearh from CVD Two suryival rimes were rherc-

fore defincd; rime from.nlry to ihe nudy ro d.a$ frcm CVDor
ro rh. rime b dcveloping ovcn CvD. Univariatc analyscs wcrc
fi6t pcrfomed by usinS thc proponional hazads re8rcssn,n
mod.l ro cstir'ate lh. magnirude ofthc.ffEr ofbetcl-quid chew
ing on CVD with adjuslmenl for a8e od cducation lev.l, which
deesbblish.d faclo6 rhar affer CvD.nd bc€1{uid chewing
The multivdiable proponional hzards .egression model *as
funhcr applied ro calculating rhc adjusred huird rario {a}lR) for
bei.l-quid chcving ali.r adjusmenr for oth.r significanr con-
founding factors deDtificd in thc mivariatc analy*s. including
lifcsryl. facloE d family hisrory ofdisscs related to CyD. /,
values for lhe ind.pendcnl variables wnh >2cat.aones, by likc.
lihsl rario resis, serc t.scd for depanurc trom linedity ot
quadraric properry ofrrend with the ue ofanalys.s ofdifferences
in twicclo8 likelihood bctwcen the 2 Cox .e8rcssion modeh. onc
*nh num€ncd valu6 fd th. caregory of dN.respons !trd om
wirhout thc vanable of inleresr. P valu.s for t ends d ale)
re[0.led by compeinS rhe rcduced mod.l ard Oe model rhat
included rhe variables ofduration ed quanrily of bciel quid.

To invcsriSate the dos rcsJxhs. effcct of bcre)-quid chcwh!
on rhc nsk of developinS CVD. ee classificd lhe nre of usc.
duranon of consumptiotr. and cumulativ. crposure of berel quid
into 4 troups, by quaflilcs. amotr8 ch*e.s. AdjusrinS confoud.
ers were fie same 6lhsc usd in lhcmulavariable re8r.sion
m.Ylcl menrioned atpv..

The proponional huard assumprion for th. eff.ct ofberel quid
was chected by acalcularion ofcomplemeDrary log lo8 survivrl
funcrion compared wilh sudival rime. Thc sraristical si8nifi
carrc of wherher Ilxs assumprion*ar violarcd w6 6ess.d by
lhe incorporarion of $e inlmdion rcrm (r,me x betelqurd
chewin8) in the dme dcpend.nl proponional hutuds Cor rc,
gression model, wilh ad.iusrmcnl for other confoundir8 factors.
All analyss werc conducted wi$ $e nandard sralislical sofi
wde. SAS release9.l {SAS Inst,Iure lnc. Cdy, NC). T*o,rarlcd
Pyalues of < O.O5 were considcrcd {arisri.ally si8.ificanr.

RDSUI-TS

The risk ofdev€loping (:vD incrcased by 6% f(r.ach year ol
ircreared a8e ( Table 2) 'l hc estioared risl\ of dcveloping CVI)
ld e&h ofrhcother relevlrr nsli facroB rfki adjusrnreor ior!!(
and educat'onal .(ainmem arc also shown rn Table 2. Airer
conrrolln! ior ag. lnd cd!(trton lcrel, etr chcseA hrd a 2lq

t-T AL

inc.ease in thc risk of d€veloping CvD than did ncv.r chewers.
Nosignificant assiarion wa found berwe.n physical activny.
smoking. and al.ohol consumption and ihe ccur..c. of Cv D.
Amon8 diarry facto6, ik_rE.s.i u$ of nilk pas n.gativ.ly
dlro.i.red vrrh CVD n\k, bur a r8n'h6r positrv. a\ex'anon
wasfoundfo.fishinhte lncr€as.s in nsk werc alro fou.d for rhe
asociarion between family hisrory of diabeles, hyrEnension.
CvD,odc.rcb.oea.cul dis€ascand the risk olCvD in srudy

The results of proponional hazards regrcssion model anatysis
,nh adjuslmcnr for atc, .ducarion. and all othcr v&iabtes arc
shown in T.bl. 3. Afier adjustm.or for a8ei .ducadon levcl:
ccuparion; smokinSl alcohol consumprion; inralc of fi sh, mjllt.
.nd coff.e. physrcal ac v,ry. and laDily hi\rory of diabere,.
hypcn.nlon.or CVDand(cr.btuvarultu di:ray,cverche*.,s
sdllhadasipificandyi r.as.d rist ofdevclopint CV D of 24%
(95% Cl: ll%.39%) This inccas.d risk was atso predided
significantly by age, educarion. physical acdviiy, milt usase. and
tamily history of hyFnension and cerebrcv.sculs diseas (Ta-
b1e 3); was increas.i by fish usa8.i bul was nor affect.d by
smokiDS, alcohol u*, or family history ofdiabetes or CVD{p =
0.28,0.53.0.42, aDd 0.26, r.spec vely).

Ttu siBnificant dos respotrr. r.larions for durarion, dai ty u!
a8e 6tes, and cum.lalive .xposure (yemof us x daily berel.
guid D\age rarer ro berct.qurd (h.w;s w h CvD N J6wn rn
t'igure l. Posnive dose responsc rclat ons wer€ found for each
of thce musur.s of bet lauid consumption (p < 0.mt ). wirh
rhe usc of tr.nd res6, afrer adjusm.r foroihcr si8nilicanl vei,
ables. B6aus. rh€ dos,r.spons rcladon fc rh6 durarion of
belehuid ch.w,ng may Iml Iik. quadraric funclion, a quadr.oc
rem was included in rhe modet. However, rh€ rcsutr w6 nor
sraristically siSnificant (P = 0.19). A.olher possibilily fortead-
,nE to nonliD€d do*{espons. reladon for the durarioo may br
due ro spds. cass for rhc caE8ory ot duntior > I 9 5 y

DISCUSSloN

Deirimentat erecrs of bcre t-quid chewinS have been reponcd
and includc siSnilicandy ircr.a.d nsksof oml an.t tiver canceB_
T2DM, and MetS (1,5-7), bur rhis is the fi6r prGp€tivc srudy.
ro lhe besr ot our tmwl.dg., ro rcpon rhc linkaee berwccn
berel.qu chcwing a rhc nst ofdevetopitrg CVD in a l.r8e
colmuniry -popularionjeBisry- basd study. We found rhar b€,
rcl chewi.g confcred an incrca* in risk of dev.topinS CvD
cven ailer rating into accouDr we eco8nized risk facrors f{tr
CVD. inc)udinB demognph'cs. tanity hjsrory of diabcres, hy.
pene.$on. hle{yl. facrqs {smobtrg. alcohot con\umpr,on.
physical rcl ivity), and cenain dierary facloB. W. have atso found
rhat thjs risk wsdos d€penlenr nr rems ofquanrny, duralion.
and cumul iye exposur. to b.rel-quid chewing.

AlthouSh we .annor rute or rhc possibility of our fi.ding\
bcinS conloudcd by urlnown tactor nor a[owcd for in rhc
stud!.o. by bias b€.ause of*tlslccrion for rectunmcnr inb rhe
XCIS proSram. we believe lhal lhe delererious efect of bctct
Lhe*in8 ,!tr ('\rD ri5t may bc val,d tor rhe !olow,ng reaen,
I:irst, only \ubjccG free of CV D ar baseline were included in rhe
(udy. and docc cif{ls for rhc inceases in CVD risk wcre found
in relarn,n t() d urarnln ol bcrcl chcwing and CvD nst. supla)ning
rh.su8e.dknrof rcau\rlrel!$o. Sccond.rhc!_,ndrn!oiasen.s
ot do$ rcsF)n€ relarions tur borh rar. of clkwrnS and cu muli
t,rc err\!r! k) berel qud tuflher \uppon dr. po\lbirny ot u

i4L:
L
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'i 1 sD (all ech vrlE).
I ,; !ft.nEa. in p{ooi$ (rll Mh vrus)

causal link beiweenbctclchewing and CVD risk- Third, bccause

rhes fiodinAs *crc made aft.rcontrcllinS for most oflhe estab-

lished nsk facto6 asso.iared vithCVD rist wnh multivdiabl.
reBBsion dalysis, *c b€lieve b.l.l-quid ch.wiDS is likely ro

pov. to be ao indep.denl risk fador for cvD.
Thc uderlyinS bioloSical mechanisms for the link berwen

bercl chewing and CVD may be multiple. Betel quid compo_

nents may, by incre.sinS the conc.nrrations of dE biGhemical
veilbles rhar ar r.lalcd lo MGIS, incrca* irflammalory bio
mdkcrs asscialed wilh CvD such as MMP9 Thk posulate is

suppod.d by 2 diff.renr r}?€s of srudy: firsr, the si8nili.ant
d(rc relarcd asseialion betw@n belelquid usage and thc fea'
lures of rhe M€tS. as shown in our earlier study on rhe KCIS
cohon (7) and also by rhe elevaEd .rrcularirg conccntrauons of
inflammarory biomul.b. \uch a\ MMP9 and C.r.a(rrr. pro

rein. r.poded itr berclchc*e6{ll) lncrcass in CvD risk could

also bc accounted for by reducliotrs io -y-aminoburyri. acid rc

cepror aclivily b€.aDs. specific decal.lkaloids. su.h 2\ ar.co_

Une. ar. .y adrobutyn. acid reccptot anta8onists ( 15) or by

orher less w.ll characlenzed maabolic cffcds
The cuftrr rcsulls wffc direrenr from rhoe of rhc stud) ol

wrn cr al( 18, wh,ch r.Poflcd th b.kl.qu,d chewing qrs nor

a$&i!rcd wilh cudrovasculd monllily. The evalnrrcd end

poinr us6d ior the assodarion in the srudy ol wcn er al ( l6) was

ba*d on moflaliry from CVD (lCD cGie 190 459). *h.re!s
ou^ are e!!loaredotr rhe bar oirncldcDt CvDease\!\$tllas
CVDdearhs. which may accounr for lhc dispariry bdw.en our

pornle lind,ngs md rh.tr nonsBn'li.lnr resulrs.

Ol]rresul$ shop thar fish intak. isposirively assciared wi$
an increa*d iDcid.nce of CVD (aHR: 1 .03 r 95% CI: l.Ol,I.05)
lTablc l'. $luch r\ a dr$rcpamy lrom rhe ,nvcB. asscBfiotr
reponed in mcr cohort studjes(19.2O). The probabt. reason is
thar lhe sryle of fish dishes eat.n in fie KeelunS popolarion
usuauy hasa hi8h salr conEnr rhatmay ircrcas $e ris,( ofCvD.
The sEond possibility is rhar study subjecls were limitcd ro men
becaus one sludy rcponed a sisnifi carrl, redrlced risk iD cddiac
oon.liry and evens oDly in womcn lnd nor i! m.D (21)

There were *vgalconcems in rh. curem study. Fnsr, ir n
unsuE wherher any mmsp{rns bias cxis6. Because irfoma
tion on b€te I qu id and orher nsk fncrors in association w ifi CVD
was not availablc tor nonpanicipanrs. we can.ol compm rhe
drstriburionsofth.e comlares b.rwc.n rhe 2 gmups. However,
olrpnlalence mt.of berel-quidch.wing {18%) warcloslorhe
couespordinS fi8urcs (19%) reponed rn a previous narionwide
suNey (18), mkin8 notrespon* bia lrlikely. The data u*d in
rhe curenr subsidiary an.lysis aboul rhe assessmenl of oDr spe
cific hypothesis w.re de.ived fiom a populaion{eSislry and
.omhunrty-ba\.d rnreSmed sr.cntnS prc8ram rarher than a

Jpccilic study taild.d tu eramininS our hyporhcsis ar rhe be
ginning of rhe screening pro8mm Accordingly. because neither
rhe invired panicip.nrs nor the principal invesri8artr and the dnta
collcctor *ere awa.e of rhe hyF,thesis .r basrlinc. we believe
\elecr,on iDlo lhe *,,.recning proeram was nor biased tbrcxposurc
ro bltel quid or f(): Gcu(cncc oi CVD. Indced, our srudr- is
rnrrar in rhis rcsp.(t ro rhe Iratungham Hean Srudy thar ra,
t.re'j lhc lssGrarr)n bcl$een cholc*e(, aDd co()nary hean

t$eYr
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Mill

0.97.102

' Mod.ls srh.dr6sr td ra. d.dud6 Lwr bv a;h chr
't! SD (dl $cfi v.J6r
' ,r Fr@rbg. in p.futtFss (ar slch valu.,
'T.t.n d ordi@rv ,eirbl6 in dE E rrsio ft,&t. tnDl. of Er y6 carsrizrd s ..kv., 

or -ldom." -l 6rimcs/wk,-.1 2 rincs/d,..and -:l,in.rd...rnEl.sorb.ds.rsh.rlr,and@,rew.Ec.Egonz.d6-rcE,($rdoml.-r,l*J;i,:;;;;;:,;l;h.s&r,..a.d.._7,,fts/lr..

disar. ar tlt. beginn rng ot rtE snldy. but rh.n s.n.mr.d a nu mbcr
of publicatrons rcponint rnr.E\rs mr pr.\pqr,Bd Thu\. rlE
pn*nr .epoa i\ conedercd rob. baed on aprcspqr,vc cohofl

S.cond. *h.rher rh. cur.fl t,ndinSs can b< aeneEhz.d to
Kcelungor roTaiwanasa wholersequrvocal. The ores€nr,rudv
collectcd dara &rou8h a comu,;ry ard poputar;on rcgrrr,:
basd itrteaded $r@nin8 proSnn in whi.h anedcs w.rc
invircd and sampled throuah rh. poprtalior Egistry sinc. l999.

T BLA ]
Adjui&.t h.zd arix l.nRs) ftr 3i8nifEr (irxtD.r.,.n0 nsr r&B! fq c.rlov&ula diE& in mtr id.tuf!.d wi.h rrE poponion l h.z.rd,EBBs'on modcr (xelun3 ComBiry.bis.d hclEr.d So# 1999 20o.), ircltd'nt.rr s'E ifEul tur f*rm nrali 6.rl,

l6
0 t6{2

0 0t-42

I
Becaus€ th. whote of$e.titibtc popllanoD would nor ts cxpecred ro be av.rcd unr,t 2mo. rh. smptin8 *h(me w.\ nor
x*e rh.ioDvotional sampting merhdl for (uE.y or lor res nga speotrc hypooesr. tmr.ad. rh. res,denlr *.,c umpt€d and
,nv'reo arca by a^a accordh8 lo the or ganr T a on .nd t@s ib, til yol $e {rccnirg pmgEm. B.caus ou, sanplcs werc Dor ob-
_rarncd 

thou-th pmbabit,ty-baicd ffptr\ such as simpt.,
crusrcr., or nraotEd.mdom sampting, rh. rcsutr abour rh€ a!.s'arDn beryeen beretquid and acurcnce of CVD mav nor b.

,rDd hiah stol c b.IDr

Y.s .onped with rc

Pnyrical .c vny, Eg , cohpild $ih llBiEt

T.rtEr. omdr lDldcr, miliE,
au.,*$. Fof.sional

Snotin8 h.bn. ,6 .ep.Ed yilh m
 lcohoJ @6umprja, y6 cmp.r.d wirh m

Fmily hiiory andg fi6!&s1qclaave5
D'abcr.i rxnd (ya cmpa.d wnn m)
Hyp.n.nrio (r.s cmpu.d *il,l m)
Cc..b.deul- di* (rcs 6hped wi.h b)
C.rdiovsrls dis.e (y.s .mpd.d *iri m)
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dpplicd lo rh. un&rlyrng poFllar'on rn Ketuns or Ta,wan.
Ho*ev.r, 1,carn\ may sfiltr.nder @r rc\ulr sencratrubl. ro
olh€r popul.rions in Taiwan FiBL oor pr.vatcDce Erc for b.rel
ch.wirg (18%) was cl@ ro rhe coftspondina fi8u.. (t9%)
r.poned in a prvious n iorwide sud.y. This .nhdc.s fie
comp@biliry bctwen oor $udy poputation a.d rh. nadonei&
ppllarion io Taipan. Sond. teaus rhc aneid.cs, rh. pG
8mm diEro.. and rh. dala cott.dor w.re nor awar. of fiis
paniculd resr hyporhesis, rhc resulrs on the correlario, berwen
b.t.l guid chcwint and ftcumEeofcVD are titctyro be un
h'.*d Thi.d. b..ruy rh.cav.6?. Er.otrh. {udy f$p!tarron

number ofsrudy subJed!(a - 28lan) mdy tr reprernrrriveot
rh. underly,nt popularion 

'n 
Kc.tunS c y. Howevcr, . emdl

vrlidirr rn rh.cunentrrudy shoul, be wandr.d in tulure \rudy
T1l. lhlnl conccm was wtrr her itropours a I lcted rhe r.rulrs of

rhc curetrr srudy. B6a!s. rh. iDcid.nr cas.s wcrc a$cnained
rhtuu8h rh. lintag. ofour cohon wirh rhe hcatth ins!Encc craims
darr, dropouts w@ ooty.aus.d by nonclaimcd subisrs arhb
ur.d ro orhcr.arses of dalhs. ctaiftd data oursid. K..tunt ciry.
ormovingabroad. Howev.r.rh.chmc for rh€ larcr 2 siruariotrs
is low (w bclow). Tle number of dopous bccause of orher
caoss of dearh w6 43 tor beretauid ch.w€B and 352 for
nonchew.B. W. comp&ld th. ml.s of non{VD dea$ (aHR:
1.28:95% CI:0.9t, I 8t) and atl<aue death (aHR: 1.28i 95%
Cl: 0.93,1.77) b€rw@n th. 2 8rops, and rh€I. was no si8nifi
c"rcc in rhe differ.Dccs b.rwecD rhe 2 groupc in .i$er co;pe
ison. DDF)uts s..m,lhcrcfoc, nntitety to sub.ri.rialy affecr

Fdrrh. w. u*d rhe $ar!r of bebtquid chcwio8 at ba*tirc .s
rh. mcdurcm.nl ofrhc main int.rcsr. h ca! be dgucd th rhe
habn of b€r.l-quid chepint coutd chanSc ove. fime. Such a
s.culdrrcnd h6 norben measured in thccurenr studv. Non..
rhelss. beeE rh.lEb ot ch.*rnt bercr quid rnr.m\(,r da,ty
consuoprion is lnlitely ro hav€ a suhtanriat chan8. in.taiwan
cs. m.n unless a spcific inreNenrim pro8raD has tEen jnrrc
duced forcurent chewers ar.rotlmenr, rhe lack ofsuch infor
marron may not affed the main r.suls

Fmally,rhedl.omeof CVDccumr.,rrhrcugh rhe thtatc
ol rh. cntir..ohod w h th. h.atth rhuBm. dara tor co\r\
claimcdby l6al hospnah in Ketungdisrncr_ Beau* the KCtS
progmm s an dSaniad scrceninS prctBm conducte.t by $c
K.elun8 Ciry Burcau of Heatrh. all panicipanN wilh an abnomat
findint rel.red lo any ofth€ ckonic dises o. cancer wr be
\yiremari.ally re(.mdtotcal( trnrc\or t(rat ho\prlnt\ by pubtr.
hc.xhnuNer Th.ch celharrheXCtSpJn,cipa;rswoutil\e(t
mcd ical $ryi.c ourside of $. K..lun8 dinricr is low. I tr addition.
2 cxremalci(..omsrarcB may ate low€rrhis tik.tih6l_.ill. fi6r
n rhar healrh 

'nsu@ce 
h's impo*dcop.ymenr on $e issured ir.

he or she 8es for medical cae oursi.r. the assigned te. t mcdical
instnurion. ftis finmciat barier rcduces rh€ possibility ot seek -
ing medical.ar. for CyD ouBide Kclun8 city. tnaddition.lhe
mlne cohon was also lintcd wnh Taieatr Naiiotrat Mon lnv
kcp^rry $arn'cnsuErhr a{.nrnmenr ut dearh\ rom (.VI)o,
non C vD dear hs. Ths. circllmslan.e rcduce rhe bias causd by
drcpouts as mcnliomdabov.. Nevenhetess. biascaused bv tos\
lu r,rlo$ up b.cau* or pan'c'panr moving abred or ro;rhe,
dras !nTaiwancanrcr bc t!Uyrutedour,!lrhou8h$e€ffccrmav
h rnino,

ln con,luron. *e have ruunJ, urrh rh. usc ut a pro5p(L!,vc
.ommunny- and population rct,nry br\.tj cohon srudv. drar

3.Io,i.d ,481i
Flals ol @ o{ bet€l quid

s

P

alt4rs o, b€id{ud dMs

Plor overalleliecl = 0.0030

Plor lrnear lrend = 0 0007

clhut r@ o@oeE ( r t o0o !.ece iays)

f IGUR!,.TLdo..j6ro@.lfdof b.rlildch.*inEd Eriilof
&rcl.pinE cardiov&u,r di@ m h.n{|(elu.g ColMuflr, b.*d ln
r*rd.dScEornBprofrm. 199 2004)bltlk hrof ue.by dur.ron,r,xl
br.umulanv.drduE.Th.cala,.^.djusEdforrn.bcrxn.k'ncluded
aS...dr.mnlcv.l.phylic.i dtr,ry.imoringh.b, rlcohol(msunFnn.
d!.Dry inEl6 of 6lh. nilt, 4d cotrft; od fml, hNsy of hrpdcnrim.
..rhl.va{ule dit&, ad cadDla€lll divlr 

'n 
td &}rc. r.l.r!.s

TIE llndd lid i! ltE bor Ep..*n( ttE poi.r .strrure ofadJu{.d hued
r.no wr$ lower !t upp.r bod.6 cotr$pond,n8 ro L\. loeci rnJ uFFr
boun.Lri6 oI rlE 95q, Cl

zt2

!""

+
€

P lot clrctall eflect = O.O232

Plor linear lrend = 0.0022

P ,or oveall eltect = 0-0OO2

Plor linear lrend = O.00O8
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fie common haDit of chewinS bercl ntt (Ar.m erechu, hat
indeperdenr dos. cffec6 lo prcdicl ircrcas.s in $e nsk of CVD
iD men. Th€se findin8s may reflEr rh. si8nilicanr dos.elar.d
increases in MetS previously reponed in asso.iation wilh lhe
berel habn or othcr. as yet unidcniiricd, di6ordds rclated to b.GI

w. lhail collaS!6 i. 6. BllM! of llql$ in Xelu.g cit, for inpl.
Miins rh. Kdlung Connunity5*.d rnlcgd'cd S.c.ins (KCIS) pd
grn ,Ji ftr providi.g lh. 6@njn3 l$ls lor p.furpaB lhn lornEd 6t.
b6is oI dE oftnl srldY.

I]rJ aurhtr s r.sponsibiliii.s *rc 6 follow3-AM FY conhbur.d ro

dzu eri.val, d.r! &alysis. dd *nti!3 ln. dr.fi: L SC panicipotd in dau
rcuicvd,daoman.8.mnr,.rdi .rF.6Lio.olEsllBiY-HCBist dv'$
d:b dlldrd ..d inr.rrr.onon 6f culls: BrB .dEibtrr.d ro rh. cm.pc

'n\.srBar.d. 
pan,cip.tcd in datunB. incrr*uud oI 16!18 bd winrS of

lrr m"fus nP|. Ttl Hcstnrb..d dys.,ldLdlrr*nbB Alhu rn
a,p@v.d r riml wridof in crr NGoIdE.u'ndsndtFBulq
linmi.J onfld of intcr
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Betel nul chewing is associaled wlth hypertension in Taiwanese type 2
diabetic patients.

Tse')o CH.

Depanmenr of rnremarMedijne, NarionarraiMn university colege or Medicine. and Narionarraiwan univercity

Hospitat, T4pei. Taiwan cddsh@ms6.hinel net

Abstraci

Eeier nut che$ing is associaled *,h orar canc€rs and dbb€res This sludy invesligared whether Derer nu ctE*ing
cor'rd be associared wirh hyp€rrensaon in Taiwanese parients w,h type 2 diaberes meritus [2DM). The data of a rorar

o1A1,226 137, fien and 4,,,OOO women) parients w*h T2DM obtained t om a cross sectionat tetephone su'ey in a
nationat sampte o, c,iabetic patients ,n Taiwan x€rc anatrzed. Hyprtension was cbfined by a posrtrve hislory or
reported systda bktod pressure>oFl4o mmHg ando, daastotic btood pressure>o.=9o mmHg Anatys€s we

perrormed in separare sexes *nh considerarion paid lo the polenriar confounding effects of age, drabetic cruration.

body mass index ancr smofting. The prevarences or berer nut chewing in m€n and women w€re 20.4% and 1 1%,

respectavely. Belelnut chewing was more common in lhe younger age groups of lhe mate sex. The munivariate,

adrusled odds ratios for hyp€rlension an dlarrers vs. nond|el ,ers were I 067 (1 OO7-t 131) and I S97 (1 534-2 346)
for men and eromen. respecrivery rn murt'pr€ rmear regression, arhough no adruslment was made lor the use of
antihypedensave agenis. bereJnut chewing was signiricanty assooated wilh btood p€ssure, with regression

coeffcients of 0.958+t0 163 (SEM) for systotic and 0.441+/-0.108 for diaslotic btood plessure in men; and the

respective values fo, women w€re 1 805+/4 618 and 1.198+/,0 393 tn condusion, betetnut ciewingwas

significanuy assooated with hypertension n TaManese patients wirh r2DM and the association was slrooger in

women.

t4s1
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Research Article
Betel Nut Chewing and Subcliniqal Ischemic Heart
Diseas€ in Diabetic Patients

Chin-Hsiao Tsengr,, t 
,

t-t).panh.nt ol lnranot Mednina Notionat Toiwdn Uni\'ir crltcg. ol M.rli.in., taipi i$sr. Taiwn, Dpnion ol E do.nnotx, oad M.tabottra D.Nrtn.)
u". z ch,l,s sh,^ x"ii R*i.;;;;';;;;;f;;;:;^ "r ^"tnat 

M'dni"' Notionat raiwan u'itd'4 ltospnaL

Cor6pondo.. siould b. addrcs*d b Chin-H3izo TrrB, c.t!rh@nr6 hjn.r.ftr
R...ird I 7 ?tugEl 2Ol q A&?r.d I Oclob.r 2Oj O

Acdmi. Edno.: Lhduni N. Ds

coprnShr o 20 r r chin Hnao T*ns. This E rn o'n .ft* 
'flicr. diiuibur.d und.r th. c@riE c-mmons Arrribuuon Li.6r,whi.h Fmirs utr6r.d.d r. d6h1,urion. ud Ep,odud,o. _ _y .Jr,i, p_rjJ iiI"je;.*.,Ii'. 

"-p.a, 
.,"a.

aa'k@rnd' rhis siudr itr*risai'd rb. ei.uo, b<r*cn bd.r nur.htui-E.nd subdi.i.d i$h.mi. h.a, dibk (rHD) InT.i"-e ryF 2 di.bai( pad.n.. Mdr,d' A rot t or 3e.{ .a. p**" aiis .a5 y; _a;,i,.,', ,'.1.* n.*, a,*"*w.r. srudi.d. ADonB rhcm rae had ,o h.bir or.h*mr b..r .,, _a rs-e"-*-a,,r,. ili, i",.]"i i.*. 
".ooi,i.a 

r,owddi,s,osdbyrMinn ra,od.dG,in.a.-,trsa;s,-;;JpJ;ii;;:;*i;;"IL,*,.*,,",..0
consid.nnB onroundnp effr,. ora.. d,rb;i, .i",_i"n, s;or.,.s. b"ay.^ ^0.. uro"al,*,.,i-",:r"ii-", *o -."ua".on!,or ior u. ,..,r. rn,.rrur.hcior rrcyoosrod h.J r,r"e'";,;,t."*;.-.i,,,Biioli.*?lf,"lo r*,. n,rn* r,.0,mrs 

'nd.r, 
por* FrB.Dr( onuor. and h,h.r nr_J.n( or,,u.r,",..r ruo r2s. ,.,,:;-ii.ii"r- n,-,, .,,r, *r..r.""rtHD w.( old.r &d hrd tuBh" r-,"t-* o't U"i ,,,..t-,r t t".on, *,. i.r*i rr,. ;j;#;::xl.,*, 

"a* -* .,subcri'i..] rHD for.hewe6 vd$s,orchMB,s 4.640 
_e58_ 

I,oeee). rh..d)d$cd;d;;;;;;;;;;, 
"..,0". p",,.,,.divid.d by $. ft.diao as. 016l ytu uo. similrr: 4.724 ( t.146 l6.5Et).nd 4.666 (t.278 r z.Ozaf, ,*plu,.i" .rra-irrr. e.,.rnur .h.w,n8 h s'8nrhr,n,tf .s,r.d hrh mLr.&d flrt ol ruh(lntr.l )

l.Itrlroduction

Are.a nut is the sefd oflhe paln tre. A/r.a.ar..rl!, whi.h
is th< fou h moi (ommonly used psy.hoactive substocc,
aft.r cannine, nicorin€, aDd atcohot lt l. Bcaur aro nur
is alw.ys .onsum.d wnh the l€afof pir, ,.rs, chewirg of
are.a nur h.s alwnys bcen rcfeded ro as -bcrct nur chcwirg"
io rhc English lireraru.e l2l. Thcr.is a, esrimared 600 mi jon
pmplech6rioS b.1.1 nur world dc l3l_ rr isacommonhabir
and rs a mclns ofloci.ri rDrera,rr6n in Arir, parri(ujarly rhc
sourh Pr.rlic i.lJnd',5,,urnr".r Aru. pdpu, N(w Lu,hc,.
A!nglJdcsh. I)akrstdn, and lndd 'l 4l.Ch.wrnqotbctelDJl
wA rorbrdJ(n D Ta,wan du,ng rhc tapanese ,ei8n mo,c
thln 60 ycars ago lal. Bu! this habir has become popular
in hirean du.ing the past two ro rhre€ decades, and it has
bceD cnin.tcd rhat abour 2.4 ftiltions, o. lt.4%. of rh.
lotal population arr .hewin8 b(rcl nul I5j. Thc (h.wjrS
pop!larion in Ta'wan keeps o. ,ncreasiog, rspeda y in th;
mJlca€xo! theyoun8.,lcne,dr,o,, o.7. tn lrrwan, uL.f(

.u nu s (ommor y (h*ed wnh a mururc o! t,mc andth( Iea, nr tlower ot rhr p,pd &.rre, bur k hout roba((o I tl.adel nur<hewin8 has bcen tinked ro a va.iery ofheatih
problcms 

'nctudrnS 
o,.t teions ot leuloptatia, submu(o$l

hbro!\. \rtu.im,{\ (ett ,rrt,nom" rnd pelodi,nrdl J,,cr.rl!, el, albuminu,u.in di,beric par,enrs ll0l. d,srulrron
ot-Bisr r mkolaj bdrrps ltri, assruvar,on of *ihmrll,/t, ,nduflDn or errrr0.r,midat \),ndronrc lI]l, ,nrLIrtt l, \yndrch. (rn a (s. repo , I ta I. rnduLr,on of ulerrnf
cervrcal_Jysplsr l r sl, (an(eK of rhc esophasuj t tr,; a J
rivcr I r/ t_ and tow burh wei8hr ot brbrs borD to nrorhrb
Lh(wrn8 berct nur 'lEl. In more,c(cnr poputatron bdscdnuors h tarw.n, b.tcl nul (hcwrn8 6 also as$L r.led wrthJ h'Bhcr rrrk._ot. rypc 2 d,aberes mcjlirus (T2DMr lt9l.hypcflcnsion l20l. rnd rorat and (crebrovJ,LUtd, dedrhs l2 t I.\ruJi+ on rhe (drdroq(uldr eficdr ofb,.rcl nur ihc\v rC

l:: 1,-: l,lJis*,:l^ .L"nee, hruc h!,, ,,r,,(,,cJ du.,A;
D(rcr DUt lIFw,ng i7,. Howeve,, whcrhq,hc I,rolong.jLhr$1nB ot bcrct nLr (ouU erar jn c c(r i,n r\. hcJ

,t
?

Or\
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hri nor b€.o prcviously nudied. Tler.forc, rhc plrpos. of
rhis nudy *"r to satu.t. whethq bd.l nur chewint.outd
be asseiaied silh rhc prevaleD.t of suklini(al IHD i. a
subSroup of pati.nB wnh T2DM recruir.d as a lont-rerm
fouow up.ohort ;n Taiwan-

2. Methods

21- Sfudy Subj.dt. Th. rrudy rs rpprord by in .$i6
.ommitte of th. D.part n.m of Helh, Taiun, ard th.
subi€clsvolurlarilyp.ni.ipaled in thesrudy.Morelhan %
of lhe population of IiiM! is .okred by r computory
Narional He.lth Iffurao.. pro8rah. A tor.l of 256,016
paIcnB uring rhis h.alrh'?surana p,o8rJm werr asmbted
kom I9e5 ro t$E 122 2ll. Bs.Lnc dari Bar LoltRr.d by
qucsionnanrr on the onr(r q.nproms and .oDnrmarion ot
diaberi( diagnosis f.om 91,1E4 parienls of the oritin.t.ohon
122-241. Ar iatdtD, 4,161 palientt *e.e *l.d.d from rh.
m!,odu5tfl of9r,{64 pari.nrsand rnv'tcd toparliopate in a

hahh emiratior. A roral of I,441 p.tients panicipat.d in
ihe hc.llh examinatio" Fom Mar.h l998lo S€pt.mbcr 2002.
After ex.ludio8 2l parimls wirh ryp. I diabct6 meltitus
(T1DM), lhere were . loral of t420 parienrs diagnos€d a
T2DM. The parients wnh T2DM did not show a histol
of diaberi. kcroacidosir at the oDs.l of diabdes aDd were
b.ing trealed wirh.irhd onl.nlidiab.ri( drugs or insulin at
the limeof re.ruih.nl. For thor under insulin kearmor,
none reivd sud lEtm.m within on. I.a. of di.Bnosiiof

Pariors with TIDM wer. q.luded be@us of lhe sal]
numbcr of cas.s who mighr also hak difieEnr pethogenAis
oflHD. wom.n th T2DM were tunher ercludcd bccause
rhc habfl ol b<tel nur chcr'n8 B v.ry un(ommon in women
in TaiMn 16, 7, 251. Taling inro ac@unr rhr po$ible
rcquircment of prolonged chewinS for fie maDifdrarioo'
of cliDi@l oulcom6, lhis 3rudy rErurkd only adult mre
parienc aging >t5 yca6, and chryers musr bc currenr
(hqe6 aDd have retain.d rhc habn for >5 y.a6 ar rh.
rimc ofre..uitmetrl. Palicnls w!$ a clini.al hisro.y ofh.dr
dis.ase in.iudin8 an8i,a p.croris, myo.ard;l infarclion,
congesrive h€arl failu.. or under treatmenl for such were
also excluded be.ause of rhc impossibility ro clarif), rhe
corech.ss of lernPorality berween .ause ard eff.os and
b€ousr of fie por.ntial confouDdins eflc(t cau*d by
rrcarments. A5 a r6uh. a tolal ofl94 mcn wirh -I'2DM wcre
in.lud€d iD this study. They were dividcd inro lwo groups:
on€*i$ no habir of.hcwinr b€relnur aDd thc orher rhould
havc perrislendy .he{cd bckl nur for more ths 5 y.ars ar
rhe time of re.ruitmcnt.

2.2. Diaenosis ol Suklinieal kchemt Heart Dir.asc. Rcst;nB
clecrr&ardiogram was pcrformed in each subje<r, ..d rhc
Minnesola cod6 were us.d lo (ode rhc cl(rro(ardiograms.
The coder was blind lo the hisrory or lhe bifth.mical data
of rhe subjec$. Srb(['ica] IHD was dcfrned hy Mxx,r$ra
codes of coronary probablc (1.1, 1.2, 7.t) and .oronary
posibl€ ( Ll, a.l+.1,5.1-5..,) 126i.

2.3. M.as"rcnent' oJ Elood R,o(hemLnr od Othu Civa/i
drsi. Bloodsamples wcr.collecred in theeirlv nrorninSafrer

Grdiotogy R.erch.nd pra.ri.c

faliry for al lcasr 12 hours. fding ptasma Bluco* (FpC),
rrum roral (holsrerol (TC), and rriglyceride (TG) wer.
mesfied by an auroDari. bieh.misrry an.\zer (Oobas
Mh S, Rochc Diegnosri@, Baj.l, Switz.rland) wirh rcatents
obtain.d from RaDdox t bor.bri6 Ltd. (Anrrium, UK)
1271.

Thc parienB' ate, durarion or diabd(5, body mas, ind€1
(BMI), tmoldB srarur, ud sFrolic (SBp) aDd diasrotic
blood p..$ur. (DBP) w.rc.@rd.d or mcasured. DuErion
ofdiaSd6 w.s d.6n.d as rhc im. p.riod in yerrs b.r$,e.n
the rim.b.int recrun€d into rhc rludyaDd rh.lim.diabcles
was diaporcd. Blood pr6sure wa measur.d on rhe ri8hr

m aficr 20 minures 16r in a silinS posnion wiih a
mercu't sphySmomanom.ter by rh. aus.utr.rory merhod.
Eody hci8hr (in ..nrimei.rs) was m..sured by haviDg rh.
subr..ts stand wirh lheir h€als, butlo(k, and heads a8ainst
a w.[ A nar obi.( w6 pla..d on rop of rhe subjecs, head,
and rh.n h.i8ht w.s marked on a tapc measure amxcd ro
rh. w,ll. Body wcighr wrs tnarured in krtorrams w(h .
t'andard porrablc iale Body heithr and body w(ighr werc
mcasured wilh thcpaiienr wearing litht etothes and withool
solks rnd rhos. BMI was cakularcd as body we,Bhr ,n
ldloSr.ms dvidcd by rhe squrrc ofrhe body he,shr in mercD.
Hyperlension wd delin.d b-v a positiw hisrory wirh ihe use
of antihyp.n.nsive aSanrs or by SBp > 140 mmHg aDd/o,
DBP . 90 mmHg. Dt lip'd.mi. ea d'a8nd€d by rhe uk of
lipid .low.r'ng ag.nrs .nd/or a TC t.Et : 20o mq/d L dnd/o,
TG > lsom8/dl.

2-4. Statistial Andlyt6_ Dara were exp,6sed as rnea. (SD)
or percenta8c- A P < .05 was considcr.d srarisrically
5isni6(ant,vhil.0s<P< I was bordertine sisnifi.anr. Ase
was divid.d into rwo gmups by rh. mediaD and rhe p.e;_
leoc6 of suklinic.l IHD b€twen (hs.r3 and non.hs.r,
wen .omprcd by Chr squar r<'l rn rh( r6pe(rN( Jgc
Sroups. The bascline .haract.risric b€rwen cheers a.d
oonchew€rs and beiween paiicnls with subctini.at IHD.nd
rho* wnhou sub<linic.l IHD wer. compar.d by Srudentt
r l€sr for continuous variabls .nd by Chi-square rest for
caleBorical v.riabl6. LoSistic re8ression modets estimatinS
rhe odds rarios for subdiniot IHD w$e created for arl
parienr. and for p ienls in the icspf(tiv. rwo rse 8roupsdividrd by rhc mediu of age. Thes. re8resrion mod.ts
were Ecncrar.d in rh. foltowint I $"ys: ( l) unadiust.di (2)
adiust€d for v.riables fouod ro bc difii'cnl bctwen chewers
and noo.chrycrs, or b.rwcen pali.nts with and wirhout
rub.l,n,cal IHD wnh P vatu6 , .ri (]) adlusred for aU
porenri,l (oEr'.rcs {i.e., drc, diab.ll( durar,on. bodv mJs

'ndex.5mokh8. 
hy pcflension, dy,tipidcn id, FpG. SBi DBp,

TC, aod TG).

3, Results

FiFur€ I shows rhe pr4aled6 ofsuktin,.al tHD i. .hcw.^
and nun 'hcwc6 ,n the ,elper rNc JEc Brout\ dNded b\ rhe
m.r,Jn or h1y.,,\ old. Tr]e prcutin.us,,r ,ubLl.n(,t lHl,
Jifler.d \E,ItltaDrlv hrMcen.hcNe^.i,,d r,,,I .is{r, ir,
.uh.r rhc younSer or lhe older aS. girrp! (/, r 0rr.

!11t,
I
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T^BLE t: Compari&oi b.kc. pati.!!s chdin8 .nd nor (hcwinE bd.tnur dh.yirymd nor h.vrn8 subclini.al irh.mi. harl dn.a.
lIHD).

Diabdi. dur.don,)dt
Body Dass indd, t8lmr 

_

Fasiins pl.sa glwoe, m8ldl

Srstoli. bl@d p65!r., omYS

Didrolk blood Prsure, tmHg

Toi,l .hol.ncrol, n8/d I

t(hdt hcan drk., %

349

63-9 (9-r)

t0.1(7.6)
2,1,5 (1.0)

60.5

t59.1(57.,1
52.4

r 32.8 (r5 8)

El.2 (8.8J

56.O

r9.8 (.45.9)

168.7 (r9r.l)
t6.6

45

s6.l (3 6f'
r0.l (8.8)

25.9 (1.7)','-

a6 7''
178.6(74.8)'

60.0

I31.9 ir5.r)t
84.8 (7 0)

68.9

t96.9{18.2)

r8o-0 (83.r)

2a_9-

423

62.0(94)
10.4 {7.6)

2,r.6(1.2)

6t_z

t62.2(56.5)

5r.l
132.i (r3.4)

83.4 (8.4)

56.5

t99.t (45.1)

t6a_9{196.2)

7t
67_6 (9_t )''

r0,7(8_5)

2r.8 (2.9)

64.8

159.r (72.9)

57,8

l]5 2 07.51
8l_r (9.6)

62.0

20t.1(44.9)
I74.9 (l14.6)

Ero
j,o
€ro

Tablc I comparcs lhc baicliDe characteristics between

chcwcrs and nonch.wen and b.tween Paricols wnh ind
s irhout subclini(al ll I D Chtwcts werc siSnihcanrlv )bunse'
in ree, more pr.v.lenr in smoking and rubcl'nx.l lllD, rnd

had-hreher BMI .nd Poorer gly(emr (onllol. Palrnc wrrh

sub(hntrrt IIID here 'rSnrthanrly 
.'ld.r rnd mure fh'valenl

in belel nul €hewin&
Tabtc 2 lhows the odds rarios for sub.linical IIID.

Che!,ers .onsisrently showed a sisnifi.andy higher ritl of
sub<tin iol It lD in eilher t}te oldcr or rhe young.r a8e Sroup

4. Dfucussion

'In( hnd,nsv,l rr,s rrudv,l,1,rly Ll(mon\rrJrd d hrBh(r r'\l
or ,LbLtinn.t IHft rn t2DM taricnt w,rhour J fr(viou\
hnrorv ol hearr d,*!sc ('lables I and 2i Ii8ure I). lhis
asc;;rion w.s ind.l.ndent of rradnional risk fa'ror<, and

(ould tc d.monnrar.d 'n.nhcr 
rhe voung.r or th. older

parienrs (Figure l; Table 2)- To rh. besr of our knowledte,
this was rhe 6rsr study dcmonsrraling r l;nk beri€en b.rel
nur (h.urnB and suklinical IHD. The asso(iarion was
consistenl, and the maSnilude oflhe odds ralios wd lar8e-

Althouth the real p.thoSmclic me.hanism(s) rcmrins
unknown, some oflhe biological .r.cts asciated *ith the
ingredienb of a'e.a nut or ih. (ompouds formed durinS
.h.win8 mi8hr .xplain som. of rh. posibiliti6- The com
mon preparations oflh. b€tel oul quid in Taiwan consisl of
rhre major comr,onen15: the n!t of A.e.a .ar..rr!, qui€klime,
and rhe l.afur rhe llower,,fP,p.' r.tlc la l. Arcca nur (ontarn\
arc.oline whi.h h6 a cholinel8ic i.rion al rhe musarinic
and ni.odnic .(eptors 1261. This cholinerti. action or the
ccntral nervous s)'srcm could possibly produce the cortical
arousal and alcnDes' which is always .laim.d as one of rh.
merirs elp.rien@d by the berel nur (hew.rs. On the othcr
h.nd,arecolinemighlstimulatelhchlpolhalami( pituitary
.drenal uis rhrough a cenrr.lly mediared corricorrophir
releasinghormone-dependenr mechanism in rals l29l.In rhe
prerenceoflime, a160lin. it hydrolyzed to ar€caidine, which
la(Is rhe parai.mpalhomimetic effNts ofarccoline Ial and
cxerrs symparhcri. cflecr by inhibilion of ] aminoburyric
acid (GABA) uptake 1301. Howevcr, a latcr srudy suglresrd
rhal arec.idinc may not cros thc blood brain barrier and
rhe cenrral cflec-ts may involvc trmsmitlersothcr lhan (;AIIA

llll. The aromalic subsr.ncB (c.9., eugcool, isoctig.nol,
and hydloxrhalicol) in the flos,cr ot lca( of Pipc, bete
can srimul.r. thc releaie ofcataholarnincs from chromaftin
cclls in v'rro l12l, and cir.ularin8 norepi.ephrin. and
cpinephrin€ l€vels are elevated {ollowi.g bctel nur chewin8
l3ll. Iiow.vcr, rhes. rymparhomimetic efeds of arccoline
might bc mcdiared by cenrral chol,nergic mc(hanisms ll4l
lherefor., bolh arc.a nut and P,l, Lr,l. fl(\L.r mrv.\.rr
symparhomimctic efli.ts. Whelhcr thcs. sympathomrn.lrc
cflccrs na_y be reponsible for rhc sub.lmi.al IllD ob*t!.d
in rh€ f15(nr srudy alvails fttrth.r in\rsriBirn)ns. R.i(rtrr

,t qL.
I

E

- <6' .61
M.dirnoI4.(yas)

FrcuE l: P..!zld(. of lub<linic.l irhdk h.dt dis.e (lHD)

b.tBd b.|.l lur dd.R (3h:d.d olumn) sd f,or'(h.E6
(blacl (ol!Fn) b, m.di ot 28. (P < 05 for...h subErcuP ot
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T^!LE 2: Odd. nd6 fo. sktitu..i i<hoic han dies @nparins ch.ER !ru &nd,ffi of b.t t nur.

Od& rniio i95%.onid.n.. inr.rer)

?tdiusr.d for ag., BMl,

^diurr.d 
fo. .I @hri.tB

{.8., daab.ti. dMrion,

dFlipjd.mia, FPG, sBA
DaP Tc, .nd TG)

l,l5lIr.230 rl.,l7l ).

4.72{ { | 1,,6 16.581).

1.267(t.@{ to629).

,r.t8t 0.t70 14.955)-

{.666 (1.278_r7.028).

2.932 (r.0a71.t82).
2.013 (1.008+.t l3).

4.269 (I.817 9.920)'.

4.640(l.95E t0.999).'

NSC-94-21t4-8-002 I42, NSC 95-2lt4,B 002_tl I, andNSC 96_231 {-B,002,061 _MY2).

Rafcranccs

{ ll P C. cupr..rnd c. s R.y. .rpidh,oroSy 
ot b.r.t qu,d ue8c,"

Aaaab ol th. 
^@n.dy 

ol M.d,.ri. S,;,poE, rct. !3, no. a,
20/.t4

l2l P.C GuFr mdS w-n.lulsuri'2, .ctob,t.pd.miotoa 
or@ nu wac: anaiaba aohy. vol. 7. d t. pp 7i st.

I'r :: I:y" Tg q. I:Ihob?. 
.8a.r 

nur: i <ommon dru8
:1,'y-mlur:r:,.d.!!i4E from rndia. Fe rsr^sia,ud $;)ourn p$h! Idod!" ,,l,nar, ol fm.rgaq M.dkh., wt_ \a.
ho- 2, pp. tl8.ztJ. 1999

l4l N.5. Chu, _Lnd of Ba.t (htuin8 on rh. knu.,t .nd
::f.jT.. *T:: T.^.. totmet ot B,ond@t sl@u.vor. d, no r, pp.229_216. Zmt

[, 
^ 

HueE, '8.l.1Nr$ b. d not: F,.e China Rd,*, wt.41,
W.t&-2?,1997_

'61 M,s 
Inq, l..H su, l. K. w.,, od y c. xo. -pr.valo(.
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{71 s-l( I m, y.t cres, S..,. Ryu, ad N..S. Chu, -(,nbct

ncmdh,hn ,6pon*, ro b.r(t (hrhn8: r doppl., {udy,-
. -..-t' lrd:N.utoph d^ ot osy, vot t5, no. s, pp. 244 _25o, 2002.
Ldt I R tnvdy. c (-a-& ud s. wxndldru F. - fhe oral

. TIT::"I,1::l<h.nryIK, ntt: 
^dd;hon 

B,obsy.rcr /, no r.pp.l5_t?5.2m2
[9] I s-, Mchra. M. ( sd,.n.. Jnd M A. B.,.rro, -R.tauon ol

Tj.l 
k.r cj,T'q b rmdo^tlt d(B.: fh. to,,oat ot thc

. ann\aa t vatot h\cia,r,,, vot. \0, pp 5l I 516,r9)r
I0l r_ H. Thx. "&r.l tur (hdinE b ,nd(Fnd.ndr rk,ar.dktrh u,rn.ry,lbum d.ar,on hk in ryE 2 d,,bet(

. p'ticn$; Dub.t6cjn,6l 2e, no 2,pp 462,j;r,2006.
,,,, l.l;n:l!-To l:l chcn& -Bckr qud <htuinr dur8ed

EA,rn m(N.pmrdM .fl.f,t ot (rm.ridin. .nd sod,um
olphrabto.y.vot j:-, no 4, pp

lrl R I H. I.ylor, N  l.tdd.t M L.tohn,DM Coo,oy,ad\,-(:. BJ,n^. -B.kt .u, hsnFrndstnmJ.- t[.r.,,d.,ol
J te. no 38O?,tF I t,{_t lt6. 199)

oxygeD spe(i6 and N-nnroso .ompounds (d at$ b.
tor.mcd io the orrt evity du, in8 .hry,nt ot bflel nut ll5,
15J. /I rro n udi6 atso d.monsr hrrd rhei brktnur compo
D.nrs ;n.reas.d rh. r.t.ak of inflahmakxy m.diaro6 ;(h
as prostaroids, irr.rtcukh-6, and runor n..rosis fa.toro
ll7, lEl. The produdion of rhe denic.l aSems haj
alw).s ben reBard.d as $e mediaroB ofcardnoteni.ityand
diabctogenicny ass.iar.d wirh berel nut .hryin& Whcthc.
rheyonat$be rgponlrbl. fo. a hcmodrDrmico, slrudu,al
.Ju n8. rn I h. .oronr ry v& ul{r s},e€m t.ad, nB ro sub<t rnEj
IHD i, aD issrrc wonhy offurrhcr insriclrio;.

s6m..ImirrrioB dejane mcnrrcni-ng. This rrudy wrs
condud.d in $e diaberi( patienls. ana ir ;s nor krown
wh.ther similar efleds can be Arended ro th. Sene,rl pop.
uiarronwidrour diaberes. fururesrud,6 rhotJd bc Jrmedar ado* r6pons relarionship,nd r.ldn8 rh. durar,on ot bcl.jnut.(h.vm8 urto (onsideratron. Lon8rrud,nal prospetrivr
5rud'6 are r.quired ro (tanry rhe (rN/.fiec, reja,,;nship
berween b.lel nur .h€$in8 .nd subclinicaltliD

,ln_(offlusions. bact nur (hrwhB In 
.tirwanese 

prlrnrs
wnh T2DM is asociat.d wilh \ub.trnral IHt). while lhc(h.uin8 ot b€r.l nur is d.Cl6in8,n \omc,ounrnh hlcThrilud lJel, rheprev,l.n(c k..p. on rnc,cNnB rn TJiun,
6pnially in rhr younS.r Senerurion. h ,s ur8..nt to, pot,cy
mar..rl ro rmpem.nt proSrrms of heatrh .Ju(at,on ro th.
].oungd 8rn(ration ro curb rhe,nLreJjn8 prcv,tcn(e o, betft
nut.hcwrn8and,tsare.iatcd heellh probtcms.
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ARECA NUT SYMPOSIUM

Neurological aspects of areca and

/aL

betel chewing
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Depd.t,,.nt oI Ne/rdos,, Chans cuns Uni@srr Colbse oJ Medi.;,E, ToiEi. Tai@n

B.kl $id .htuiae hB b.a.latwrl to ,r^.h... a )\wonds,'d'etua, Ntpit ;,-,t.rn *a ,,.,I1'-!.wu4'ns 
tuPhq.,@rd tuohd otd. bodv,

e,a q-a a,*-,.r*"ii),i;;;;';::::::y':"ok.t.atuti,',o @d rha."tt*" *2c,",i,
,.,a*"a _ a*ia,",*,^*i ;;i::;x::;:.:,:T\ M@,,,umL s.@t,,"*, r_* t,a
chruhs ,Ma,.d ttu tuaa -";;;;;:;:::::": 

b'kt qnd .La,,E rh. n'ula dE: ( t) b.Et qu,d
a@s. d@iaa ot t6.B h,*, r","i*))))1.^n"a. *xinat .t d b,ttna 4 6 @E! d,.t an,r* a- u ut,*r,r.*):, ;;; ;,"5?^"!* ^ @ tm*a ln tat and e.q@ut
d@a@'iah,ba@n.<-";;;;;;;;:::1,t*da!'d h. 'ei' r,Frut@ @th o*.t ond
,nh'b,bd b pnpraaotd. (,; ;;;;;i;;:::;:::ii.d4..ttqt@ abohlh.d bonoit aid paat,
ddd, 4w. (4) B.Et qud;;:;;;;;:; #;::,!":, 

o, lind. nk.an ntu bu,,hru*d ,h,;hw
ot tu i nN b.ut qrnh;tu,,.;; ",;:#;:.i:::'dtkot d"Nhr@izd'd o! EEG. (5) ctk@ns
tw bi.t qudt olfr.Ed ttu N? izu,",t,---,,^- ,."^ 

n'?tu' @h"k '-n"kd .otuuapian ot de. than
M.ttut/d@ns b.ut cu,a,;*i ii],*,*ii'.'.i.tha 

@@tnl@ ot ntudEnothz addo&t@hn.
rtu 4tu8 d b.kt $id .,u@;;;::;",:;:;:,:,:.::"htud kumt .rt .u .t 

'e.t bt tca qnd uwn
thotstu.b b. n',tu,u. lq ,;;;;;;':t;";f;:'::_' :d ep4.?.n&nr. Ahto,ah tu d,u h6 b.d
$npath.n a.isdd- - '-'1'n 'ntutn!' th. pzs.,! dara 

'ugs. o Db *" proni oo

hhgcr dd ,nfta{d sldnma.' , Arecor,,. ,x_,hapr atkltod of ihe ar<.,.,, t". o*" J","i,
^:-::.':T*"! 

ror *Er.r or rhc cr.rmed

(cud'na ,tt lo,d3, *,O p.*"v_*,r,"-,_",]
prcpL rs aoins on U"ttl -"*,i-. -a ^,..-nnrc rc.cpror:-.o AEcolD. induc.s e arc"""r,.:Fnsc m ehal3 od...rdrea(.t.r .-

', *t"*"*,,,f,.* -" ..r,.,.

rh.nut'c cohpouds in rh. p,Fr bdl. 06wcr or

'I}l. u* of bd.t nul mJsucarory ha h(en
South.asr As,a ad rh( Sourhi'acdrc Blandq od hrsuy r€lued fo, rr! Dw-

cno.c!,ve prcpc n rc\ D,cd*i"g **-,. -"i". -

::1:_'l1T - , :*" " 
w.I beha. hftaMsoe (.pa'ry ro mrt ed pi@deg rh. h.an! o,qra ntemmons ed rrtuals ',2'Ilc .lrDed.0.crj ofb.ret quid ch.wrnp &eeupho.ia, a *s. o, *O,_U._", ,rnu"]u_$rivarbn, d€phorcs. r,.i"r,*i"a 

"i".i,*,,of thc bodt, combar a*ausi

(:@Bpoodcn.. ror Nlsrri"
TMa-Hh N Ro.d, Tu rF.
chuo6o@.dn cph coh tu

,*"J?.,}tr"T":S,id:.? fff :x.#.t1Hlij,:;::i
jr..:,1:::_::l: t1,y,.* , )6e. r ooo onrrnvu,o r n I I I 04
;d; ili[LT-::,'i":',#;-i- ' a:'"u -a c"r'"' u"*,. (:.rrr hr,rishna,-.ayrd & ]irctr Ld

tl?{
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le.f arc stimulero6 .o rel..sc careholamincs
rrom chiorEfin ..llr n,h r'

D..pirc $d€ Esi@.| wi.dm, b.r.l quid
prtprndons onsist ofrh. nur ofih. palE irec
Affia cak h!, glntJim. 6d eft t}?c of psy
cho{uv. l..J of Or plurs.I 1 Undoubr.dly,
chcwins of b.tel guid c.us dif.rcrr ..acrions
dd ini.Edions b.forc tbos .diE comlDEds
a.c abso.bed inro rh. cnolatio!.r5 fu.coline nr
!h. !E*nc. ot lm. is .onRr!.d Inro ae..,
dDe, whch lacts ryprel p.nsrmparh.uc pmp
crr'es,.nd the amounr of {(olb. enr.rhg 

'ncctrolarion ruy nor b. suflici.nr rolk chol
inersi( Md oth.r .dions. Thcr.tore, rr.rprda.
iion of.xFrim.rral d.ta .rc diEculr sless
rhes. d.ta e obrsncd tom humDs and ao,u.
compouds in rh. blood or lh. bmh ac dcrn
oin.d. f)c+n. th. etiquiry ed populsiry of
b.t.l ch.wins, ns chimed cff.c6 haE nor b<..
invenigar.d sysicm.rielly in hum s. This
paFr eill addEss thc psychon.urclosical
aspccts of ber.l quid chrying from our hMe
studr.q dd hoFtuUy s'lmrs furrh.r

N.@logical rsp.ct. of b.icl ch.Eiog
The fouowils studi.s wE curted iD Dornal
h.alrnv subFcts. Th. bercl quid u*d Ms lhc
oosr populd oD. iD 'Iaiwd, whiclt conses of
ir.sh nur of /. Lohhu (Nd nu!), prpcr bdle
owq ud slactcd liDe paste, which coDtains ,
Chin.* hsb lAco a .akchtt to promorc dre

0a@ur. Con@ls Erc uealy tho$ wbo.hocd
are.a nur o'riy md t}lor who che*d 6u,r-
O.6u,ed chewina 8rlm. Srudy subjca5 werc

habitu.l uscB, tur itr $mc iudics mrghr hclude
f,6h .hs.rs ud ec.sioBl .h.EE.

Ca16@kuto. ft'PoB.
All rlk. eroups of habtrual, ecasional md frcsh
chew'i showcd e hcrca* ih hcdt rare follow
ing bcrcl quid chcwing.16 Thc onser Ms *rhm 2

dinutes ai.r ch.winA, p.at cfed ms rcached

within 4-6 minures dd the .fcct l6ted [o. m
averiec of l6.a hrurcs- I-bc mcu incrc.* in
heart rarc w.s l3.3bc.tvmin for habitu.l !s€rs,
16.2b€atrmin for ecanon.l usc6, ud
t7.Ob{Ivmn lor tc\h users, suBenmB tol€r

occ or habroarion (or ch,onlc u\e6. On rhe

orhe. bdd, blood pessure was sicnificotly
clcEted only for thc f,csh chqc6

'lb i.v.sdsar. .hc cl.ims rh2r bq.l quid cbcwins
m.ra*s alcm6 od i6plc ftolor Espon-
s.s, simpl. ud cboi.€ r..dion rihcs (SRI and
CRT) werc srudi.d ir habitual u*6.L Conrol
corsisr.d of ch.winB 8ud md p..cric. stoups
In lhc SKr r.sk, recrion !iD.s src nor dlIIcr
.rt among rh. rlrc grcuF. b in. CRI ras!,
thc b.rel quid @d chcsira gum ErouF rhwcd
. .igniEcmr sbonotna of r.adion rime, blr rh.
b.!.1 quid arcup h.d . highcr d.gr.. of nalis-
rical signi,icucc (r<0.OOOr w p=O.0379)
'n!. d.r. sugA.* rbar shon.njns of CRT from
bcr€l quid ch.wiog is pob.bly duc panly 16

chcwina n$lf sd p.nly to a cholD.rgic arousal

EEG activity of52 b.r.l quid os$s Ms eudicd
by spe@l salysis ed bposnphic mappinR
bcforc ud duri.g bct.l quid chNing.r3 Bcr.l
quid ch.wing inca$d borh .lpha a.d ber,
.divitics bur d.cras.d thd! .diviry Th.sc
.O(c w.rc mo$ prominem fo. b.ra rhlahms.
-I-opognphic mapping rccd.d rhar ahcrcd
.rr''tbhs Erc 6Eict.d ro rhe qcipnal ar.6 for
.lpha sd widc9rcod for bo.h b.o ed lhcta.
'lhc d{z suB.$ Lh{ b.rcl quid (b.wins (au*s
F-EG chma.s .sci.r.d with. s.rc of ousal
Dd, to a les*. d.grcc, . 3rat. of..luaiion.

Bdly @Otrctw .II.d
Rcc,use bcr.l quid ch.wing produc.s swaring,
f.cial oush ..d a warm $netion of rhe bod,
skin icmpeEtur. Es ..corded tE for. dd durins
b.tcl quid .heiDg in habnul chcwers re Bd.l
quid (b ing cau*d e inft.{ m sks rcm
p.ralurc &om 0.5 ro 2.0'U. and rhrs h)"cr-
rhc.mic rcsponc ws abolish.d by lrropiae and
pd'ally urh,b €d by pmp@olol Thc da!3 \ua-
g.n rhdt both perldp.rhcbc ud syDparhc!tr
dc.IEnisms .re inrcl*d io ihc skin th.rmal
rsPon* ro b.rcl chqing.

ln a pBl,minary nudy usina c.rond Dopplcr
to meas@ tlood 0N of rhe.uoud svi.m plus

of bl@d F.s'. sd hedr rJrc
in habi.u.t, cesion.l ed 6csh ch.m^, blo{d
0@ was signilicady infta*d durins bercl
quid chrying only in the cRcrnal ed commo.
c.roud rc cs. Thu low incrcase wa\ a!$
c,at.d qrh fac,d 0u\h *n\alion. Hccn r.rc Br5
prominenily increas.d, csp€cietly in frsh and
occasional chcwen, ed aseciared wnh

?t
ta'

til



N.utubsnal atOe.tt o! a@o lnd b.E! rh.@i,E I I 3
Auttuhn futut;a,
To i.v6nsar. 6rrh.r th. mvotv.mcnt of rh.

oh rh..O.os of h.t.h.wua, re .uronom,c 6Ddi@ rc$ wfttrudicd b.toF rd dl:mg b.rct qurd ch.w.hg* ()n( Ms rl. rympoth.r. stia r6No3c
(SSR) wlDch a a prychophFiet Espons. m(d,-

- .t<.t by rh. (nrnl rd p.nph.rat lrrpetbciat
pdDw?ys " Anod:cr ks d:. RR hicrEt %rDtion (RRIV) wh(h d.Fn.ti p.nty on rhc Drr-symPauoc Foq m.diar.d by rhc izcu!

I SSR M5 record.d trom rne lma rv rmuralbon ot rn. .onb.t cmt mcd,& n.,vc .r rlEs'r! " vh!. !h. r6poo* I.l.ncy r.mam.d
uchana.d, rhe r4pon* ghphud. shoEd aprcABriv. rcdudrcn duhA chewins o.t aEr.du"r Ec@r1,.fi.r chcwins Thc etr.Ed

sim,t{ ro rh.r ren h Datrnshlrrhjdrcrs,- suE.srue Oc aoiquon of sh.p.tn.Lc parhM}!
tn ihe RRrv rd. wh.n o,. or rm b.r.l oud!eE (onsqcd, lhc m.h .E q was , cddn,acc.l.Erory rGpone 2, \,irh inftssp consurpr'on ot b<ret quds, rh(rc qi, rdufl,onb

RRIV, petut.ay dums d..p bt"rh_s. a;;-sumplDn ot b.rcl nur onty or (tEms sum hadno.flefls on RRrv. ft. do*_d.p.Ddor rcsn-r\ searn rh ue, coD,*p,,on 
", o.. ";,..belll quds c.uk Dauly a \rmpaoeu. an,%uon

whrr. hsr, coEbpxon *r]] etr .r pusyhDa-

gdpath@dfr,ot Eqpe_Ii, invGdgar. tunb.r ihe ,mpadrcd€ iivork-
menr D fi..tTkr of b<r.tqud ch.whs, Dl.surz

ot adrh,the, noEdr.natinc o.t
-":ryl. 

*.. meaur(d b.forc Md dun s.D.\hg m rwo aroups of hrel qu,d and nrkrbd.l nok' onty. rcsFdiwry,. n.,a q,,a cij*-uA (.u*d a s,gnr6cdr ctcquon h rh. concexhuons ol non&cmth. dd adestrne wh eprFr bciel 0@q chMrB (aur.d. mod.mencdk h noEdrcnatinc srhour rcachms sarh_
:? l'?Y'T'" G 0.060?4). h ,s s.ncEryDelled rhat pl4ma noEdrcElhc (Dn.enrBriu,,
6 d Dd.x o, \ymparhcuc
try, wrule adr.nathe tckt is a ,c\pon,. rosymparn(uc a.tiql,on.:< .lllcrefom, rhr darcsugg.sr rtut b(ret quid chMng ,clv.rcs Isymp.uroadreDat rcsponsc.

CoEEGDE ed co*t rio6
S.Ehl (l.bed (fl..B of ba.t qud $ctushavr
E.n conth.d by ob;.ioE pry.hophrsDtogiql
or ntubDhysologlet eIp.mmB .fts .Ecd:
h(ludc palpnaDotr, sathg, a \Eo *nsrlon o,lr'c tbdv ad t R &d haehrcncd ,l6hcsrr'es rtudi.s d.monffircd tunher lnar ,h.
cac(rs o, b.r.t qu,d .hqna *, r.,,, 1{;;,,-;nhm I mnuA afro clcwin& d rcachuE rh.hujhal wiltM 4 6 minul6. _88.., i,,* 

",;;;
rdrE cohpomds EIa*d tom b.r.lqud chcs-Ds,a,..abaorb.d mdrly in rhc or.t.s/rry mosp,obaDty rhrcugh rhe hucous m.mbBc. k,.ccounr tor rh. r.pd on*r.

Il rs.inkBras ro no,. rh.r rh. c0(rr of beklqu!d_chcwins de h.bir_ret cd ed dorc-dehnd-
enr.-r nc.Ueas otb(.t qurd ch.hs.rc sEonft.ror E.sh or oeaionat .hck6 dDn for habih;,is.krs suBerhs lhar rot.rdrc.or habituaLonsrb occuE in bqct quid us.. tn RRry studvtuBmpuon of on. or No bcrcr quros cau*l
ma'nty . sympa6.ri< ad,varion wr[rc conrm,,_im6@ptron ot mor rhs tBo b.r.t oudc$tud . p,Bsympa$di. .di!.Don, lhus hd,-(rrDB do{ Etar.d rcspoEe

Ir ms olicn dlfrcutr ro b. ccnrh whcrher rh"3,t.r or obeed cfccrs kE D.riDh.ral;(.nr,.1. Attbou8h r_tc c&aoactmr.*.*poe -"y iodr.re p.r,ph.ral srrnDa*,en:a('Ebon. mighr Uc auc ro a ccntrat efccr

arccorD. rn h@.n sub,.crs, wtb rrc DEde,,dwrh a p.riph.ml cholnelBK btoctd,'cauk.t;
cudreacc.t.r.rory rc3pons h zlt $ud,.r-,nd .

m omc.r,o rhc* fnOm".
ru8gesr rhar ,ftolh. ex€ns . c.nuat.hot,n"_;
mccnatusm shich rhen a(rEr.s 

" dc*."d;;rymparhc[c .reo tn uinet,udB, ecoth;
oByn.ruonprrion. em ar ro rhc aclons ofA(:;
t..j,:fl'"""" or thc .",aI"' e,,Erb;

--On 
ihc oths hud. ar.cothc hd ar.caidhrrom ue Nr ed s..hral ph.nol,. compoq;"uoh p,p.r bf,h 0@.r e found ro b< $i;

l.ar frcm (h,ohafih(e'rr,,, ulo. -,,'.nrs, rh. .V-p"O.u. .ff*, orocrcr qurLl (heldE m"v U. a," pmrv r" ,i\ymFrnerc af,ions of Uok ,r,brds and Dhc-rror( comn.sds Athough bcrcl quki chrw,""(au*o o ctch,ion in the pt,sm" .""<."r_u""1
tud noEdren trn.,a ite ei.. .;ad,Euon could nor b. decid.d

u?"
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As th. plaoa led ofnoEd.cn.lin. is b.li.Ed
ro b. u ind.x of qmparh.dc n.rsur sy$m
adiviry whilc th. admalin. Icrl is . r.spoB. ro
sympath.rj. .divario!,- b.i.l quid ch.wing @y
lc.d ro a hobilu.d nal. simild ro *nEiio. of
th. $mlE(hoa.lro, e! elxch plryt d mpor
tmr rol. h ih. a<lapbE p(paEtDn ot rh.
orgois i, .monon l or scsfirl siru.tions.This -
effccr may pzrdy o@lajD rh. facrs thar bct.lqujd
chcwirB may rcdlcc hu.a.r od fariguc dd
incrca$ thc capeciry fo. @*.

.qJlhough ous,l ha b..n shoq ro b. ft.dr
ared by.cnrral choliEraic m.ch 

'rms, 
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grc &uas $ch as adphcrmin. 2c.lso .apabte of
producna 2rousal :6Thc findhg rhar th. hr?.r
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abolish.d b, eropin. dd pdly inhibncd by
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periph..d ,ctiEtions of slDpalh.ric sysrcm.
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auronomic n.pous sys.m\ ,fioud l}l. sn.s
dd mod.s of rhN -tions snl rcm.in poo.ly
ud.6rood. The tudEs he confm.d emc
of thc .frccts clam.d by bd.l qu'd u*8, bur
6xrh.t sudrs m rcquiEd ro d.r.rmme mrc
pEcis.ly Ih. rcsFdiE rcl.s plqrd by c.nrEl
sd autonomi< n.Nus srsr.mr ud rh. hd'hd-
ual pham.colosidl ctrars of rhe componcnis of
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t. Bdon-Bndl.y BG AN.d$s B.rcl.hc$ns
u msuhlDl pssFflM. CT J P:y(heEy

2. C.q. .l l\rrhlaE 3ubsr.nc.s ol lh. s( h
S.,r bcr.l, r.E .n., pltu, A!{ Nz J Pry(h,.ry

3. Chu NS Ch.n8 CF: o,, rlE culru. of tEr.i
ch.wina ir'la,M. Ek.srcc, Morthly I994r3O
73 3l lb Chin.s.l.

4. NE.huD O. Zu. Phdr.olosi. d.r rx'irllr.6.s
d.. B.r.lr Arb.ir Forh t9?O;2:2tA A.

5. Taylor P Cholin.rBr. .soitB. ln: Oillru AG,
Goodm. l.s, Gilrnd A" .dird! 1lE phrD-o
loat.l hdis of tholBric! 6dl .dn. N.r Yort,
Mrcmnls; l9AO, pp 91 9

6. von Lui.r US bm.r a N,orh. I*. .c[ons or
.rccolh.. A.r. PharDcol 1945;l:263 9

7 Abnmon LB, Br(M AL S .Bm N. A.:rdiGc..
lcraro.y rcsFosc ro loe dos. ...col,nc ntu$on
duins sl.cp n p6n.nts snh m.pr dcprcssion
ano.d.r: r.l.tionsnip ro REM rl..p inJucrion
PtyclD.r R.s l9a5;19:la9 93.

3. Chrrtr. ,t:, s}lcri4 4 l?rg$on l, (;reo AI]\i
Phl-slsminc .!d e@lin.: .ff..b df nmv.nous
irtusons in AlzIEmd p..silc d.m.nrE. n l
PsrhDry l9al;r3a:46 50

e Nurnb.rs.r Jl, lm.rs6n DC, Simons-Allins S .t
a/- A.h.vionl, phrsiologial, md n.urenddinc
r.rpon*s ro .rdolin. i. ndnil N-t.nd *.ll
shr.'bipola pni.nK ht(hird P!3 l9a3j9:

10. Nun lC. Lorin A. CL& TN T.c.66r of
HuMar6n dre.e virlr t .hotD.rai. .eoni{.
N.u.olqy l9?a;24:l061 4.

I I Rin:ldi R }liryich HE ALiir! raFnks sd
rdEns .f .bpin. .nd .holin.rrr( dru6 Arch
N.urol EychirEy 1955;?3i3a? 95

12 Johmron GA& Krogsgr.rd,r$.r P, Sr.ph2n$n
A Bcr.l nui coostitu.nrs ^ Dhibtrors of
..minoburyn( .cjd uFr& Nnur. 1975.258:

13. ,-ri8. D, Johnsron GA& Curis D& al6d Sl
Lfi.dsofl}l. rr.c. nur consr,tu.B .r.c.idi.e and
suqdn. on ln. T6, of GABA m rh. c2r c.nEt
n.ru!. sln.m. Bnin R6 1977:-tl6:5lJ-22.

14. Hu.nA ll,Vr'ba Clq Sro Mr, X!6 IJ. Ph.nok
compouds of PiFr b.tlc oMr .i o.bins ahd
n.wn.l .diviry rbdulltin8 .s.nrs. ln: llo Cr,
r-. CY I turna MT, cdnor. Ph.noli. cotirpouds
D rmd and dEi. cfi.cts on h.cl!h. Amoican
Ch.mic.l Sciciy S.ries 1992506:2OO-lf.

15. \v2n3 (]K, llwans 15. ErL.s of b.r.l quid on
car.(holah',. rcrcrio, Eom rdEn.l chrcm.rn
c.lL Prc N.rl S.i Coucil ROC, p:n B

16. (]h[ NS. Crdimrular .6!.nkt rc bd.l .h.*
in8. , ,imc M.d A3s l99l;92:Al5-7.

17. Cnu NS ti,t(r of b.r.l .hsin! on p..to'lMc
r.dion tur J ForhG M.d Ass t994;9f:
,44 5.

13 (]hu NS liff.ds o( b.r.l .h.wA on .t.co-
.nc.ph.lo8nphic .diviiy: sp.drl .n.ty!is .rd
ropoAnph,c mrFpin& I k.Dot M.d A*oc

19 CID NS. a.tcl ctwins ina..r. d!. sti, ro-
p.r.tu..: .6..rs of ahpin. d prcp..nolot. N.u
co Lt I995;194;lfo 2

20 Chu NS Symp.rlrdi. skir r$pon6 ro b.r.l
ch.sirs I lirho. A/t d Asc 1994;9-t:2(fr-2_

21. CIE NS E6.d of h.r.l clrsina on RR
ini.ry.l E.i.rjon J &rmc M.d A!3a t995!9a:

22. Sh2irni ltl-, DayTl, Gc D, Klul N, Kn..boD.
CS. RR mr.rvrl Ei.tion dd rh. eyhp.ih.u. ski,
rcponr in rtr *ksh.N of .uronomi. fudioD
,, p.riphd.l n.mDariv. Arch Ncutul

21. CIE EC, Cl,u NS. P.ndm ol syhp.rhdi. 3tin
r.tpoB itr Frma hyD.rnidrcn. Clin Auronom

24 Chu NS SyTp.rhdi. rspoBc ro b.r.l ch.sinS. J
l\y.ho.ct l>!as 1995;27:laf 6

25. M.lh,6 (:J, CM3r.D*n Nll, Corbcn Jl- Fi.ntcl
HI-, Sp.ldDs IM. Plzsma carrholamin.s durins
proxrsm.l n.uos.nic hypcn.nron n qu.&iDt.
&r md Crc R.s 1976;19:m4 a

26 l-s Ml) Psycholo8y, prychophysotogy, d rlE
EEG. In, Nrdm.yd E lrpB d. Silq F, cdnors
Fl<renccDh.loar2phy, cdn 2 B2hlmrc: Urban
& Sch*aa.nbc.g; 19a7, pp 54t 8

/d? s



,...,,. !_<s

AbstEct

Belel chewjng has been ctaimed to orodu.€ a sense ol welt berng euphor|a, herghtened aterlness,sweating, sarrvatlon. a hor sensauon rn rhe_body ana ,n",ea.eo .ipaiity io-*o,i,'ali!1 
"h"*ing "r.o 

,."osto habituation, addiction anc, withdrawal However, lhe mechanrsri" ,ilf,liryrg ih"iJ"tfects remain
:trll,'J'ff',Tfr.,1'""r:[:,[""frifl: i1"rd I' 

A'eca nur' h;s;;;-;;';nl'JJiii,c,uo. 
"no ".uu,,,

:,:xffi "Tj"I[Tffi"*iHxh#dl3fi:i:iiii,:!:,,", 
j#i:,ilrJ["J, j,:., ff ff 

;i;;i
a,e srrons nhr;rors or c^* .i*i; ;#'r"Ji,j'i3,X:?';1:;'.':ffi9:#ffff;::'tr::flH[T
which have been founc, to strmutaie the ;ptease of catecnoram,nes il viri il,il. i",."1 .n.*,"g .",affect parasympathetc, cABAnerqc and symp.atherc r_aio^ -riui"i"i,"""r,ni-p,iil1"" 

"n 
,n"r.u". ,nheart rate. btood pressure. sweat,nq and body tempe€ture tn adc,rlron. efC in-ori!-w,oespreao cort,catdesynchronizaton rndrcating a slate ot aro,rsar. tn artonor,c trn.ion t".j"."oo-,ii"" lr.ru,nuu" .*,nresponse and RR intervarvanation are affected Berer che*,nta;;,;;;;i1""""il,.,i"",_n""nn"tion. 

ornorepinephrine and eprnephrine These resurts suggesr *rat o"ereic-neirii .l,iii"riil",. ,nu .unu", 
"no

autonomic nervous systems Furure studres-shourJinvestrgate oorn th" 
"Ir,J"nr 

""iiin,. 
"n "," 

or o.ru,chewing. such studies may funher etucrdate the p.y"h"""i,ru .".n"","-.1,"J*L'"lL r"r. *"undrmjnished poputanty of betet cheung s ,ce anrqurty

Effectsof Betel Chelving on the Central and Autonomic Nervous Systems

Depanmenl of Neurology. Chang Gung Medic€l College and Memoriat Hospital, Taipei, Taiwan, ROC

Addr€ss of Corresoondino Author
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Case-Control Study of Meige's Syndrome
Result of a Pilot Study

Behari", A K. Sharma', S Changkakoti', N Sharmau, R M Pandeyo
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oBio-statistics, All lndia lnstitute of Medicalscierces, New Delhr. lndia

- 
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NeurcEpidematqy 2OOO,19 27t280 (DOl: ',0 , r rrrOOOOrtUUl

i5 ltstract

lloo

.d xey wo,as

. Risk factors

. Focaldyslonra

. Blepharospasm

. Etiotogy

. Belelnut

A pilot case-control study was conducied to identify possrble risk factors for Meige's syndrome Pataents
with Meige's syndrome and age- and sex-matched conlrols suffering from other neurological diseases
were recruited from lhe Movement Disorders Clinic and Neurology Outpatient Department of the AII lndla

- Insititule of [redical Sciences All participants were intervrewed and information regarding psychiatric and
medical illnesses, use ot medications, exposure to fumes, dust and pets, characteristics such as marital
status. socio-ecrnomic status. alcohol. lea/coffee use, tobacco use, betel nut chewing and lamity history

- of neurodegenerative d6eases among llGldegree relatMes was ascertained We lound that betet n ut
with tobacco chewing was a sEnrficant predictor for Meige s syndrome (adJusted odds rato 7 4, 95%
confrdence inlerval = 1 0-59.82) The role of local irritatDn or the effect ol some chemicals in tobacco and

- 
betel nuts needs fLr(her evaluation of lhe pathogenesrs ol Merge's syndrome.
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CASE REPORT

Betel nut indutgence as a cause of epilepsy

ZHILING HTJANG I. 8o-x|Ao I, xhoQING WANG r, YoUYUAN LIl &HoNGao DENG1

I Deparlmer ot cenatnc Neuotoqu Xianova *@tld Hospitat, C,ent4l Soulh unwe$ty, Changsha,Hunan 410Ott, pR China. I tnstrde ot i;uobsl/. xa,Vw u""pdrr.'dniit;;;;;i;L,y
Chatgsha, Hunen 4t00qg, pR China

Cores9ondenca to:DrZhitiog Huano, M.D ph a)
c"nr,"is*u, uni,,"o,,y dui;;;.;,,lli;iii,1;?x?llfl?1fl*:flTl'f,.'""*,..:"nsraseco^d Hcpi'.

wc repofl a 29.yer ord msn *,rh *condutv Ecnh*,,r,.,i,.,r,*.l,.r.eliJ,il;;;#;:,*:J*;'ffi;fr:T;;l]l::ilil:ft#;,H.li.'J:H:::,j;
his seia6 Ehcd to an ov.rdos oIb.r.l nuls. tr n (

ch*ing. :l'nrc'llv ,npotun! ro tnw rhar eptepsy ro, b. hduc.d by bercl nur

O2ml BEA TEdi.A Lrd. publBbcd by Ets*i6Scioc. Ld. All nshls rs.N€d
(9/ Mdl b.t.l nul; .pit.p6y: a.dology.

INTRODUCTION

lt has b.en csdmaled rhat morc rhan t0"/o of $c
world's popularion che* bctet nut for ils mild prv,
ch@crive cffcclsl- Itowcvca sigDificant iltness c.n be
asoc'ated wr$ betel nur, rnctud,ng as ma eid(q-
bation, choLnerBr cris€s. cud,ac arhl rn,a\, acure
psychosis, mill-aUatr syndrom. ard oropharynge:t
rumoursr. B.tel chc*rng atso tcads ro habrruarron,
addicriotr and wirhdrawal slmptoms We de$.ibe aD
adult f,aticni who had epitepsy .ssciated wi$ indul,
Ben(e in betcl nurs. Itere. we repon on rhe Dalrenl
and emphr$sc th€ clinrat ,mponancc ofrecoBnains
rhr coDwlsion-induc'nB.ffe.rs of brrej nu,

CASE REPORT

A 29,yeaFold postSmduare srudenr was refered w h
lbur secondarily gencratised scizurcs which Gcured
wnhio a period of I week. IIe was tlom aner an un_
complcarcd prcBnancy $ h nomat b,nh sershr and
h€dd si/c. He *as in good h{at'h before rhc 6;r .un.
vulsion. Therc was no hreory ot rrracran,at inrec

l,:lt,fjbrire.:.,zures lead u-auma or a famrry hrsbry
or se'zuEs.No pErpilaring facrors. such as itcep oc-pnv3tron. . tcohot comumptron or mcnl, I slrcrs, cou td
D€,denxhed for any ofrhc *iar6. Howevca he wa{,
an 

'ndutSd 
in berct nuls Thrs b€t.t nur chcwing br.gan at the age of 7 From $e a8. of I E, h. woutd

chew owr t0 nuts per day. |le ctaimcd rlBt bdel nut
chewrns produced a scnsc of euphona, hcrshrened
arefmess, *e3trng, salydtion, a hot s€nstron rn rhe
Dody and an 

'ncra$d capacrty to worl B.rct nutcn*m8 amounred ro 20 pe, day j weels bcforc hrs
hrsr cprsode Patpiratlonr oc.urcd frequ.ntly On rhc
oay ot-hB,,'Br sei/urc. h. ch*cd abour 20 nurs be-
iween 8.m and I r mhouE, whrch cqualed hrs usualu,ry consumpl'on. A srrzurcs happened ,n rhc ai.
!e,moon- In rhe 6r!r episod.. hc had a sudden fe.ting
or numbmss on the tcfl side of his facc. Jusl afler aresta. He coutd Ealtnoofier symptoms. and hB nerr
memorv was of hims.lf ly,n8 on h,, beJ Iw, hours

cured $rth lhc same aura,
ne lhen rosr consciourness and sutTered a Bencmtrscd

rumrnutes tdrer. consc,ousncss erumeJ I hcn he rv.s
rransrened ro our defdnmcnt rn an amhujJnLC ,r,Jl

@ 2003 BEA Tradng Lld pubt,sl€d by Erw€r S.,e@ Ltd Alt nghls resetud
10s9.r31vS30 00
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Aetet nur indutgence .5 a au* ol Gpit€pEy

hutoptakia_and btaclened rcerh were round tutsc.are was tluipcr m,nur., bur rregulat. No ncurotog-(ar abnomatrry !2s foud. Rcsults of routin. btoodad 
^ceEbmspinat 

nurd {CsF).xaniDarion, compurcd
romograpny (Lr ) scaD. magnetrc Fsonar
rMrul, r,ai -si.s.phy iii;:; j;:'i.::,ff.rllf
Irasound were atj normst. ECG monitonng shwcd apdoxysmat supmvcnhcutar rachycardia irood crca-rne phospho*,nssc (CK) was 460 U, (normat vatues,
24^.195 U,4) lntencbt.tcct oen.ephajograghy{Et6)
\reveo spri. and.wav. actrvnyrn rhe riSht r.npoEt
rearon on day l. bur was norrnat on aai I tnren,-
rat SPECTshoued a to(atised dim,nurro; or cerebr?t
btood flowrn the riAht icmpon obe. accau* he had
erpenenced rwo seizures rn one day, Calbamuelrne
tr BZ). t0{rm8 t.i.d , was adm,nistercd to prevent tur.rner.onwBroDs Due lotack of prevrous o rdence Lhatcrer nur usc m rgh I (ause conlr tsrons. absr,nence from
,t was not ast(d for bur hrs molherwaslold ronotcrhc

22 and 25-on days 2. J.4. 5,6 and 7, respectpety Tlelhndand founh artacts, derrralto rhe second aaacts

'n 
dery resp€.t. occuned on day 7. DunB thc founhaluck, d rclat EEG showed sprlre and wzve acrrvrry

rn rhe nAht tcmpomtrcgron Tlus. ercessNe beret nur
.newrnB was suspc.rcd robe 6c caule of his se,zurcs
Abstrnence irom bcrctnurs was sug8ested ptusadmin

11111.1. ", 1 
y, *^p,*i,usry. H. stopped bkins rhe

medrcanon I day aRer shn,ng h,s absr,nence, t(auec
or ma!ked daylim. sle€prness. Seven days aner abslr.nen(rl.ned resutr! ofCK ECG, EtG and cercbEtrrrr I rc-examrnation wcre normat EECS s(re rc
peatedly talen bnt werc found to be normal, and rherc
nJs ben no recurence of conlrtsrcns over $c ne^r
2 yqrs of foli*.up, elrn wrthout medrstron ftus,
rr app@rs lhar he docs not have r.revenibte bErn tc.ron\. but rhar hrs eprtepsy sas rnduLed hy rhe (xcey
sr!e consumpfion ofbel€l nurs, becaure rcpealed Ftj(,
.x.m,nalon_drsctosed no parcry5mat actrvuy srncr
ne bccame abstrnent tn add, on. his neu,oradroto8rc

111',9. y"f normar and hc had no previousr) re.
poncd aeuorogrcat facb6 for epitepsy

DISCUSSION

Bcrel nul, chewing js widcspread. Mosl beret nur-
kldred effecls .tc hnsient aDd mitd h nature. \d-
cnhrhs, betet nur chewmt can poduce srgnitrcanr
(noDncrg'c. ncumroarcat, cardrolacutar and aa.r,o
rrresrinal manrfesrarion(

]h:.ffec'\ or bercr nur chc$rn8 on rhe hcarr r(
sutrs 

'n 
cardrra(celemrory r6pons€s. redudron o! RRrnltrv.t yanar'on,. ardBc dyyhlrhnras t.B. paror

yimar supEventncuta, tachycdrd,af aad e\en a(url
my,xardial infarcfionr thc rcve$rbre abnomahlcs

40t

ofCK and ECG in our parrenl may be bet€l-retated

It hd bren dercnb<d rhar beret chtu,nts cause:

::lT:d-::1*l d'synchrcn'|v'|ren 
"r Li" rrc,rmrcarnBa.sl,te of ,roust6. A bcretnur-rnduccd er-mpltamrdrl syndromc has b.en rcpoaedT Hoeever,alplesmt. few physicEfls Inow abour the conlatsron-

rnducrng effecls.of bet€t nurs The parhophysrotog,c
mechaflsms undertyrnS rtrc convurron inauctng ef-
l1i:f k"1 n sr,rr remain undererm,ned rhcconnhron.,nducrla cffc(t of bet.t nurs ln thrs cas.
l:,::1ol9ry.hrercd by rhc rrmhs of Ine adncks inrer.tDn ro theercesi!c b.tetnDr chNrna, ful recov-cry w Dout medrcatmn srncc au,rrnence. rhe absenccor-orier.erDIoS,ca/ tr pr.crp,rarrnE iacrors, and thendruc o, rhe yercorypcd rclJt \ymp,oms. Frcessrve
Grer nur chewirg may produc. (ompjer rea.lrons and
' cracnons. (l) Aeotmc. the ma,or a \atord ot rhe
^recn 

nrt. a parasympathomimerrc .onsrrruenr. mighto!-eradrEle rhe musannlC reccpro/. Untonundtety,arecoh. orcenrr_drion rn btood and CSF wcr. not
(2r B.ret chsins can rncrease,plama conccnrratrcns of noreprnep ne anOeprnephnne-:(]) A t.r8c quanory of terit nL,rs, rn.fludD8 thetr afiath. ekrum satrs, .an cause hypeFcarca.mE, h)potalaemia and merabojrc atkajosrsro.

ra, 
_rjamma-amrnoburync acrd (GABA). rhe pnncrpar rnhrb,rory neurormnsmrner rn rhe cereblajconer,

T]l:li.'h" hhrbrrory rone rhar counrerbarances
neuronat exc,ration 

,When rhrs batance ,s pertuted,
serzures ,rEy enrre,r. rn rlc pres.nca of lime, Gco-
llli 1," e,**r.. , rhc Arcca nur are hrdmtysedr o ar(a'drre and guvaone, resp€clvety. which are\-retr8 tnrrbrrors ofGABA upulee. persrstenl rnte,-
,erence ulth GABAergrc systcm mrght rcsuh in neu-
l^.1:q:1i","',ry* A of rhcse possrbirrues wourd,."u ,nr coft,rlsron-rnducrng eflecr of betet nur

'o.onctude. rndutgcncc rn bcrer nut can be consrd-
cred possibte cause ofepit.p"v rr 

".t,n."ir, i,

'"*,. r,o.,r,", "p,r"p,i,i;;;',;;;il';, il',:i.T,
cnewrnB.. the profite o, rhi< panenr in(tuJes rndur
8.ncc m beret nuls, muttroB.n rnvotvemeot, absenceu, @cr aetrotogrcal or precrp arrng t croB, normat-ny o, neuromdiotoSic findines dnd secondaa a.ncr.ax'arlon. Uren rhrs set of nnaings. berct nui.rctarearpll.p\y u su8ae\ted. Itoweler. rntormalron ,romnes c&!e\ wi hejp to define lhc enlrry more exactt).
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is associated with the risk of the metabolic syndromeBetel-quid use
in adultsl<
Jinn Yuh GuL l2a-Y,a Chuans, od Huns Cn'un Cn-

ABST-RACT
Bactgmtrrd: B.r.lquid s* has ben ss6iarcd wirh obcsirv.nd
hyp.rglyehia iD pBious (udi.s. t -

O*j.ctiv.: Th. am vas b r.sr whdlEr b.t.ljuid us conrnburB ro
rh. mobolic sytrdDm, as d.trn d by rh. Narional Chol.sGrct
EdEadon Progam Adulr Trcarmcnl P.rctII
D6igD: Assiarions b.t*ce, bael qlid us. dd thc mabolic
synd6G, ob.srry, hypeniiacytSlycdol.nja. low HDLchol.srcrcl.
hyp..gty@mja" .rd hish btdj pr6surc afi.. adjusrmnr ror sd.
ag.. smokine, alcohol dnr kjrg. physicat acrivily, od di.lary rnlatcs
we.e srudi.d in no.pregianr adul6agcd 20 64y(r- 1986)rrom
lh. Nulririon dd tt allh Su'v.y inTaiw6 (t991-,996).
L6ults: Th. pr.valcrce of ttE *ubdt syn&ore wa, .d si8nit
icedy diffcrcnr bdreo rhc nh and woe. (to.t% conpar.d
wilh 9_7%). whd6 r,ie p'cvatcnc. ofba.t,qu,d e ws hjgher jn
thc mn rhan io lhc wom.n (lt% @mp.,!d wirh 2 3%r p< 0.00t).
Th. dajly dr. otb.t.lauid uk eas assial.d wirh dE mrrbotic
syndrcm lodds ntio(OR) 4scialcd *irt a b.rlauid onsunp
tid ralc of lO dftyd, l.3l; 95% CI: t.12. 1.55i p = 0 mll. ab,
.tomjnal obesny (OR: I 42;95% Cl: I 2. l.?ip = o.mt), hyp€rljia
.ylglyerclemia(oR: Lll:95%Cl: 1.02, t.73:p = 0.017).and hich
blGl prcssur.(OR: I 2;95% Cl: t.01. t.a;p = 0.04) Hov.v.r.Ihe
dnly rare ofbcclauid us *.s nor dqial.d enh rN HDLchc
l.ierDl or hyF Sly@mja
Conclusion: Thc dnly r.rc oib.rcl-quid ur. rs i.dependcnrty and
positiv€ly siar.dwithrhcB.rabolicsyndromin.dul8 A^
J Cli. Nut 2UNt83.111! 20

KEY WORDS Berclquid. meraboljc syrdromc, hyp.rgtyc.-
mi,. hypeneosion. obesny. hypcrlipidemra

INTRODUCTION

Betelauid us., rhe founh most addicriv. habit in the wortd
aft.r ricoline, eftaDol, and caffeine ue. occurs in =t0% of$e
*orld popularion. includinS rhar orTarwan. Belelquid ( r".a
.arr.rz) is usually chewed in combinaion wirh pipcr b.llc leaf
and lime, and rh. Ddr abundanr decal .tkaloid found in betel
quids is deoline, a pansyhparhomimcdc aSeDl rhar towe6
bldxl prcssurc ( BP) ( L 2). Hoeeve,, orher d.cal compounds &€
rymparhonimcric snbsrances thar increas. Bp (3), and hyper
rcnsioD n pan of rhe Nalional Cholesrcrot Educaion program
Adull Treamenr Pancllll definitron ofthc mekbotic syndrcn.
(4,5).

B.rel.quid use ir nssci.rcd wnh an iocreasd n* ot oral
canccr. hverqrrho\t\. aDd hcparcelln lar cuc inoma ( 1.2,6. ?)

ADt J dtt Nun 2tXX.tJ t\112o I'r,nred,n tlSA O 201h Amen.r SNch tor Nu(nion

Arccalnirrosminshav€.tsobeenidenlified as.arcinogenens
(8). Morcot.r. rrudi$onducred in human\ t8. q, and m.c ( l0)lolrd rhar b.r.l,qu,d urwaracso.rakdwithabdominat ubesiry
and hJ.el8lyccmia. 2 comlDners otlhc metaboti( syndrom;.
Tltus. n; ofintere$ tod.temift wherh.r ass(Eiar,ons betweeD
bcre lqurd Dx aDd I he merahot(. \ynlrromc e ! r sr . Ih.r. torc, ddra
lromrhe strarifi.d mulusI.g. p.obabrtiry srmpted Nulnrion.nd
H.al6 Sury.y in Taiwan (NAHSIT. t99l_ t996) I I t) wa( used
ro .ddre\\ 2 qu.stDns. FrN, rs b.tel quid ur indcpcndenrty
atuiated wnh rhe mer.bot,c syndmme. Second, 

^ be,rl qui;u* indcpenLLnr ty .\w iated eirhal5 componenrs us.d ro de
lrne lh. metabolic syndrom..

STJBJECTS AND METI'ODS

Slody populrtloD

_The Taiwamk popolariol es =2t milioD in r99]-t9 .
Th. desiSn and ope.arioo of NAHSIT *as dcscribcd cts€wher.
(12). Bncfly, T wh wa !tEr,fi.d rDro ?srrak.atrd I rownrhips
n each snarum wcrc slEr.d wrdi rhe $t.ctron pmbab,t y pro
ponDnalro d. poputar,on sra ofrh. rowtrships. A rotar o! 996r
pc6oD\ a$d 4 -96 y wde sampled I smptinS Et. O 047%, Alt
NAHSITcntullces srgn.d rhc rntomcd conEnr

.. 
Tl'e prernr {udy was appm!€d by thc Kaohs,unS Mrdr.al

UniveA,ry.th,cs com' ec. Bcc.ur 2a h dErary recal que\
tonnaiA ucreonty adftnisr.red lo pan,c rf,anrs ;8ed r l.t}r y.
rhe rar8er populatro, *rs lduhs aged 2t,_64 y. Thus, in(tusiotr
cnrcm wcr. th. fouowins nonprSnanr adulh aged 20 M )(n : l9lO) [rJhionc.iren.wderh.fo owrnp. tu,r r.(e,!,nP
phyncaleiam'nat,onorphtchotom! t, _ t454,.tr{,nB.Ehor
h.molyzed blood (, a 250), frR!ng peMnathhrory (Jrabfle\

-1.-J. u" xp-*o or t,,.m.l Mejiqn. (r. yc dd H cc) and B nr
!lEntrry(L YC,. X.ohr Dn8 M.dcrl Unn.,!r). X,ol,jun!. T.rub

'Tlr Nuhr Dd Halrh 5u^.y ,D T&sdn *s s@NGj bv rh &p.nlhr ol H.drh,nI &rrnll I \3.:02. DO .3r FS.t,DrcrH s4 t_\.ll, DOH 8j ls I I, f)()H 86.15 t t, dcmcdNrbyw H}an{tnjnur.u{abm.Jnl&a 
^, A!rd.m" s,nn,, ura p.c ,,n* rrtn**n, orIlr'(h.mah. N4on.l'l av.n U""-",, r n.,.".-p.*a r,.."-.sl.ly r re or $. .lrlrm

.!Suppo.r.d6yga D DOltgl.TD D IlU 02t(2)irom0rl)cp h.nr

'Addrc$ rpnnr6qEsB ro H{.Chcn. D.pqn mcnr or tnr.m.l M.d(rn.
x.ohlunf M.d(.lUflv.6 r, tOJ 7r1rd ln Ru . X2oh\ung. lludn
80?. ROC E. m.,l: J,yufu @tm! .,lu rq

Re,!d S€F.nb.i 22.2fi6
 @pEd for puht,clrid kbrus l3 2tf,rb

6^1./
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mcllirus IDM]. hypc(.nsioi. snoti.B, alcohol drirtj nB. b.ret
qrid use, or physical aclivnyi , = I l5), mising dicrary inrlke
dara (tr = 133), or mssint conccmralions of btood atuco$.
plasma iriacylglyccrol,or HDL cholestcrol (n = 205). Nore lbar
sm NAHSIT pr nicipa ir I m.r morc r16n one .rctusion cnr.na
Tnus, dara from 1986 peBons wee includcd in rhc study.

A h@shold inr.ni.w.nd physi.al .x aminarion w.rc con
plcred by rnhnicians qho rGcived a I wt raitrinS coor (12)
Dietayinlatcsforthos€.ged 20 64 y eere.s(inarcd frcm 24 h
d'erary ealis and food lrcqucrcy qkiDnnria nE24 id,
etary dall (13, I4) iEludcd a recalt of foods consumed pnhin
ih. 24 h beforc admir;t.ring $e 24 h dierary rccallqucsrion
naires. Nuri€nr itrrates w.r. cakulaled from .ach ffn ilem
ba$d on lhd Nuricnt Composnion Dala Bot for F@dl of
Taiwan Area (15). The fci frcquercy qEsrionmire (16. t7)
cnimar€d th€ lraloncy of inrake of ]6 food it.ms tor I mo. The
24-h dierry rdalland r@d-frcgucn -y quesrioDnaiE wcre vali
daled by 2 pr.viols nudi.s pirh tbc u* ofan.rtcmat dara*r
'llle$ adulrs w.rc inr.Diew.d .very I no .r which rine liiev
w.re 8,v.n a f@d trcqucNy que.r,o"nare ana akc.t ro uori
ftendie6 for tli. nerr 5 d. Th.5 d irclud.d 3 wekdays and 2

w@kenddays. DaLa from 49 men and 20 women vho had 2or3
irtefliews and 5'd di€I.ry @ords wilhi. 6 mo w.e us.d (tE,
t9).

Tle quesriotr dlq, to .$.rrzin b.rel quid or. *d ..how orr.n
ilo you chcw bcr.l quid (Fr day q p.r *..1)I FDm thc 36E
b.rchuid us.6, 216 rcFlncd us in rin.Vd- Th. other 152
rcponed use an timevwl. which w6 coDvcfl€d to timevd Th€
freguencyofb.relluid ll* was asked again ir a diffcr.nr pan of
rh. imediew ro .nsur€ &curacy- Nore rhat rhc dunlion ot betel
quid !se was nor aled. The quesrions ro a$€nain smokinS srarus
were rhe tollowing: eyou cuEendy smoiing?, !l whar lge
did you slan smok!nt?", Dd on avera8e. how many packs do
you smokc each dayT Snoking was $en cdv..rcd lo pact
yees. TleqEsrions ro a$enain alcohol consumpion werc rhe
folloMnt: _e yo! cuE€nrly dnrkinS alcohol? . !r what a8e
didyN slan rodn akohol?". m.l on avc.age. how ofien do
you driDk2'Al@hol consumpion was lher conv.ned to dn nt
ye$ The queslioo asled Io.$enain lhe pre\cnce otDM w6,
''have you beendiaSnos.d as having DM (alsocalled adiease
with sugar in unne io lay r*mo by a physi.inn? ]}c question
ast€d ro ecna,n for rh. prcserce ofhyFncnsion was. .have

you tE n diagno$d as havint hpcnension (aly, called hiSh
blood pressurc in lly lcms) by a physicianl,'

Ptysical acrivity was as$sed by lhe frequcncy ofa.riviryFr
wdx *ithin I mo: aclivn,es included bikinS. blu 8ames. gym
nasriG or boxinB. swi,nminS, dancinS, mounhn cttmbing, jo8

8in8, walkjng, Bad.nint. h@swuk, novin8 or loadinS ob
jccrs, and mecha,ic.l as*mbl'Ds (20). Nore rhar b6aus
physical acrivity wa a composire sorc of svcral differcnr phys
ical activities, we cl.ssifi.d phy$cal acriviry as into 5 calegones
(0, <3, >3 and <7, >7 and s9. or >9 timevwl).

Body weighl eas dcasuEd rorhe oearcsr O I tg wnh Dc u$
of a weighing s.ale whrle rhe panicipdrs wore tr8h( ctorhing
{20).The scale w6calibrarcd wnh a 20.t8counrcru'ei8hr before
eachneasuredcnr B.dyheiShl was me.su'ed rorh.ncaresr0 r

cm w,rh rhe use of a wall-elued Deral measunnt tape .nd an
acur.-an8led h.ad p,.e. vlnle rhe plnic'pnnL \r{xrl r8arBr i
plumEchsked vea'cal wall and wore no shocs Body mals

idcr was calculared as weithr {io kEy}Eighr, (in m)_ Waisr
.ircumf.r.rc.s *.rc msDr.d horirontatty wnh a efr measur
in8 tap. at thc l.vel of tE raruBtM*r, qhich was identfied as
ihr l.vclar rh. hollow Dold'ngofrh. uuntr whcn the pMrcrpcnK
h€nr rh.ir runts latdally (21). Th. panicipa.b were rotd lo
avoid smokinS for >30 hir bcforc mcasunng Bp, which was
mqsur.d with OE u$ ofrn rcury sphy8mmammere6 afr.r th.
panicipa s hrd rcsl.d for 5 min in a supin. posirion (22) Sys-
roli. BP(SBP) dd diastotic AP(DBP)w.rc rEord.d.s rhcfilsr
aod fifth phas of Xoro*off snd. r.spctiv.ly Two Bp m.a_
surcm.nb w.E mad. l0 s apan. lf rhc 2 masuEmors di r...d
by > l06m Hg. a Oird masurcnicnt was made andrhc 2clos€sr
BPs wcrc .vcragcd- The w.iShing scat., nEasunn8 taFs, and
mercury sphygmomammerer werc standardized by Bureau of
SunddLj(, McuotoBy, and Insp.crion-aulhgn/eJ apenrre, rh.
sran oflh. sr!d, and at emoinl.tuat\

Thc mubolic slndronE w.s defincd by abnomatiries in >l
oflh. follo*ing cnEria . which wcrc modifi.d frcm $e Narionat
C'hol.sr.rcl Fldrcarion hotnm Adull TEarm.nl paftl I I c.it.
na (4, 5): , ) aMominal obesiry, defio.d a a *aisr circuhfercm.
>9Ocm for mar and >8Ocm Ior wom.n (2t.24);2) h}?enri_
ncylSlycelol€ma. delirEd as hacytSly.crot .onLenl!allons
> I 50 mg/dL: J) low HDL{hol6t.rot coDcenrations_ defined .(
an llDl--chol.sielol @rcenrnrion <40 mg/dl in men and <50
me/dt- in womcn: ,) hw.rgtyc.maa. d.fiD.d as a faltin8 whote.
bl@d ShcoE orxxnEalion : tm mg/dl (5.6 mmoyl_) or DM
lie, faniry blood tt@e > | I 0 mg/dl (6. I mmoyl), phys,cian-
diaSrcscd DM, or i@red DM) (25): dd t hjsh Bp, de fined as
SBP > I lOlnm H& DBP >E5 mn Ha.or physician diaam*d or
ncacd hyp.n.nsion. Nor. rhat thc N.a6at Cholderot Educa
rion Progam Adrh T@rm.fl panct II wa amb,guous abour
mared hyp.n.nyv. or diab.ric pari.nrs who may hav. nomar
blodi prcsiue or fasring blood gtuco* coDc.roar,on\. Tlcr.
ttre. w. Jdopted rhe abovc drfi nrr,onrof lxgh btst pres\u,e and
hyp.,slyc.mia as defincd by rh.InkmarionatD,abercs Fed.B
rion and osed by pr.vi@s srodi.s (23.2a).

A8alytk pm.rduE
rlninE (-8 h) mm,nt btGt smprc) were dravn lnd (.n.

hfuEr{ ar 100 \ s for I t h,n ar 4 oC o, s,re. vcmu\ whotr
blcl BlucoE eas n6ur.d immediarcty by lh€stucoe o(das.
merhod wi$ a gluc@ aDalyzer (Dodet 23A: ySI. ycltow
\pnn8\. oHr rn blood th wr{ coll.ded ,nro $dr!m fluonJe
rub.s(21.21).Serumwassror.dinasinslcbarchar TO"Cunril
lnalyzcd wnhi! I mo for niacyt8lyc.rol lnd HDL chotesred
wnh rhc^ !-$ of a Hihchi ?47 .utoanaly2.r (Hira.hi, Totyo.
iapan) (26)

. Thc srarisrical package STATA v.Bion E.2 (Sr2laCorp.Cot.
lcfe SrJnrn, TX) *a! u*d. Da$ weE expF\*d r\ n,.dn\
( , 5liM., Tn4'ltlycerct. HDL (holc\lrrot. dnd tar,nE brdx.t
Flu.u.. w.rc IoB llm\tomed b(!ur. analy\es ro nomdtve rhe,j, nhurron Srari,r'cat\r8n'f'can(. *nrdcfincd z\ a p !arue ut<005.

Th. scr8hrcd'\v} r*yrcf trma kB(\ron.,vyloB l,,-!r\
l( rct'.\!(nl'o, _obu\r_command *J\ u{d loac.ounr r,{ thc
.o,nplci rudey d€si8n in NAHSTT Differ€nce, berween.on
nnuou: !aridblcs and careSo.cal vuabtcr werc relred w,rh ur
parrcd I rcsts and chi squaJe resN, .eslE.rively Thc cffefl of
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EETEL USE AND THE RISK

bcrclquid use was uarniEd in n!lriplc limar or loaisric regr6-
sion analyses and adjusheDr for s.r. age, smkirS. alcohol
d.inlirB, diehry intak6. and physicat activity. The above 2
narisocal aoalyes werc usd ro en for rh..ffcc& ofb.r.trtuad
usc as a coDriDuds or car.goncal veiablc.

An overallrcsr for $c cffar oI b.rct-quid u* was p.rfom.d
wnh rh. r res( whe.6lirce lErd tcsts for thc.ffer of bercl
quid usc c.rcso.y (an ordinal indcpeDdcnr vdablc) we.e per,
fomred by usinB onhogonal polynomial contrasts (viIh
compurer-Seneraled conrlan .efficients) (27) i, muliiple tircd
or logasri. regression malyscs. Wealso teslcd forlh. inreraction -
of sex or agc wjth belel quid us. in mulripl. lin.ar rcgEssion and
logistrc re8ress,ot analyes.

Nore rha rhc dthoSonal polynomial conra is a rEhniqle
usd for mulliple comparieN (28) A cont 6t is a lined.om 

/
birarion of 2 9r morc mtus wirhccflicicnts rhar sum ro zero
Twoconlrasts aE onhoSoral (DoM.dundarr and ind.Fd€no it
thc sum of rhe producG ofcorcspond,n8 co€fficicnrs (ie, c@f
ficie.rs for ft. same mans) adds to zcrc. I,or J 8roop6, we can
only cooslruct J I onnogonal conrturs. Trcnd satysis is peF
formed wheD thc cale8ory has a natlml odcr. ln polynomiat
reSression, rhe modelofthe smplc man consisrs ofccfficienr
r.ms. Irn..,, quaii,aric, cubic..lc. A poly nomlal .ontrarr r\ a \er
ofconrasrs evrluadng r€Dds: linear, quadratic. crbic, etc. Two
polynomial cortrasts &e onhoSonal it thc sum of rh. prodocrs of
coresponding ccfficienrs adds ro Em. Thus. w. have ? con-
trasrs (evaluaring lit)a andquadraric rcnds). *hich d. onhog-
onal. for fi€ 3 belel{uid usccar.ton.s.

RIiSULTS

D.D Ephic chaEcteristi6 ot NAHSIT .rrouc who
did or did noi participate

The panicipalion rate was 5l% ( t9E6 ot 3910). A lower per-
ccnraSeofmen wa obsped iD dr. paflicipanrs subgroup than in
rhc nonpanicipots subarcup (a?% compdcd wi*t 56%, P =
0.00:l).Thus, dal!were dalyzed ppamtely tor men and women.
Mr{i,v.r. rhd pani.ipdnr. we,e oldcr rhaD w.rc rhe nonpanrc,
parts in borh the maleSruup tr(ISEM)a8er40 t 0.4 comparcd
wi$ 17 :li 0.4 y, resperively: P < o.mll ard he f.mal€ Sroop
(39 I 0.4 compded eilb 37 t 0.5 y, r.sFcrivcly: P = 0.02).
Thus. age w.r5 inclu.led as an adjusrmetrt factor in fte mulriple
Iimd and logistic reSression ddy$s wher. th. irreEcrion b.
rween aSe and tErelnuid u$ was also asscss.d for $e panrci-

In conrrur, no siSnilicanr differences in smoking, alcohol
drinkrnB, physical acrivny, dd bclcl-qurd use we.e obseryed
bctween tbe panicipatrts and nonpanicipants. Nore rhat rhe
mdtabolic sy.drome, laboralory measuremcnts. and dierary
intakes cannot b€ compared bcreceD rhe panicipants and

Prcval.n.e of betel-quid ust in NAHSIT p.rli.ipantj

Br5

facroB ar.t componcnts of rh. rerabolic syndrom.. srgnifican!
sr-by t.flilc of beicl{uid u$ inrefrdrons for body maac ind.x.
alcohol d.inking. SBP, DBP, hi8h BP. and di.rary itrlat.s of
.aftohydErcs and v.geBbles *er. obepcd Th!s. dcmo,
Caph'c and laboBrory checren$ct ol rhc pan'c'panrs *cr.
reponcd scpamEly for rh. mcn and wom.D-

Demogrrphic and laboratory clamcieristics of NAHSIT
participrnls by @t.gories of betel us

The findings for fearures ofthe m€t.botic syndrom. and iN
risk factoB arc shown inTabte I bycareSodes ofbe(el-qu,d usc.
Nor. thar ftcrc was a lincd itend wirh jncrcasing smoking. at,
coholdnnking, dd rnacyltlyc.rol and eirh d(r.asio8 ag. and
rrujr inlakc acro6s iocreainS berel-quid use catctori€s. tn.on.
tan, rh.r. was a li.ear r.nd wirh incrcasint SBp, l)Bp, and
body m6s in&r ard wnh de.reasing carboliydrar. rnlatc across

'ncr.din8 b.tcl-quid u* caletqi.sonlyin rhe wom.n.
Noletharrh. appar€nt numb.rof womenchcweA wasonly 15

( l066 x 2.3%). Howev.r. ihe pavalenc. ofb.Et-quid ch.wint
fo. rhc womcn (2.1%) was a weighredestimat. Thus.rhcaclual
numb€roteomeD chewers wls 82 (z = 12 in $e tow group and
50 in rhc hith 8rcup). and rhe ctude prevatencc of b.lel quid
chcwinS lor $e woncn was l.l%0 = a2of 'tcr]6\.

S${p.cific d.motEphic ctaEclerisrics in rhr
parriciprnB wirh or wi$our rh. melsbolc synd.ohe

The ovcr.ll pEvalcdcc of rhe mIabotic syndmnc was 9_9%
( lO.l% fd rhc m.n omparcd wirh 9.?% for ft. wom.n. p =
O 86). Mordvc., a loSisric r.s6sio analysis show.d lhat rh.
prcval.ncc of th. mcrabolic sydromc ircrcrscd wnh aac in borh
sres lodds Etio (OR).srocraEd wi$ lGy imEas. in aE.
l.mE: 95% Cl: l-m5, Lot: P < o_ml). Nor. rhat thc womctr
enh lhc m.labolic syndrom. are less frui od *.rc tess lik.ly to
d.ink or.x.rcis. rhm womcn wi$ou lhe mehbotic svndrom.
(drtanor lhown,.Thcs rela'ionswere nor obs.ry.d inih. men.
ln conr.$. no siSnificart diffeftnces for y orhcr dielary fac-
roB were observed in borh sxcs(dara not shown).

P..!al.nce ot risk flctors and lhe 5 componenrs o, rhe
melebolic syDdmtn€ io NAHSIT panicipanb

'l he *x{F.ific prcvalcnce of rhe nsk facton, and lhc 5 com
ponenrs us.d to dcrine rhe merabolic syndromc in the prescnr
study dc sho*n in Tablc 2. The prEvalence ot smokinA, atrohol
drinking. and hith BP wai hiSher itr lhemen Dan in the womcn.
C'onveNty. rhc prcvalenc! of abdomjnat ob.sny. tow HDL
cholesbrcl, andhyper8lycemiawas hi8hcrin fic womcn rhan in
$emen, wh.Eas physical acriviryand rhe prcval.nce of hytEr
rriacyl8lyccrolemia were mt si8nificanrty diffeEnr betw€en rhe

Belel-quid u!. cotegory !s a rirk facro. for each of lhe s
.tmponenls u!.d to define rhe meiaboli. syndromr

ln thc abovc univanare anatyss, rhe assGiariofl b.rween
b€tel.quid ue and th. merabolic syndrome was confoundcd by
$e imbalances ofmny nsk frcrors ber*en b€rct-quid u$E and
rcnu$B. llus. mulrivariar. anatvses werc adillncd for orhcr
merabol,c syndrom. nsk factoB ro nscedain rhe rotc ot berct
ttu'd u* rn rh. dc!.lopmenr of rhe ,Erabot,c slndn,m. Thc
rcsults rri rhe NAHSlTprnicipanBin shom rh€ 5 conrponena
of mcrabol,. syndmme w€rc aDaty2id as c.m,nuous varidhtcs

OF M!]TABOLIC SYNDROME

Thc ove.all preval.rce of belcl-qLiid use wrs I5.9%. which
was hiehcr in fie 920 men thm i, thc I066 womcn (31% com.
paJed with 2 3*. resF.rivelyr P < 0.ml). l, betcl-quid u*6.
the m.dran frequer.y of belcl quid ose was 3.5 [mes/d (f,rsr
quuile 0 3l rim.Vd: thnd quanile IOllDes/d) Thus.rhedailv
rarc oft r.l gu,d us wa:classiired,nro nonc.low (<3.5 r,nres.?

d ). !trd h,E h ( >3.5 .mcs/d).ate!:ori.s Morcovcr.amonC rht nst

ta-L
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TABLE I

CUH ET AI-

Demqraphic and lrbordory ch@enstics of rh€ Nurirn a,i lJ.dth Suney in Taiwan pdicip3.c by dificmr bercl quid u$ car8tri6,

Drintj.A (d.ink.y.6)'
Mcn

Ph,5ical ivn,GD€Jwr)
M.bbolic syndmc (%)

HrF Alrmniai96) |

Hisll blood prBurc (%)'

\Y.ist circnmfcE@ (.m)

HtT.Ei&ylgly@l.mia (%)

trDL .hol.sr..ol (mgdL)
l$ HDL cholese'ol (c,)

Carbohydrarc inGk. (s/d)'

v.geublc inule (rid.J*t)'

7l t 0.3

581 2

12

o7 ioi

tat
50

021

002

01
0m2

ot2

l

Q

/ , = 1936 SBP. synolic blood pr6suc; DBP' d'6rolic bl&i FeslE Th. d.E r.r. r.poned *paidr.ly ls mn.nd BoNn fd d. dcrEnd.n! vdiabtes
*h€n $dc v6 a siEnifi@r er-b, ienile of b.rl rilid use idenclon.

r The ddfftEcs ih mntinuos .,id caEgonul larabl6 b€NEn drlfeGDr bcEl.quid us. car.Bon.s w.r. rsred by onnqond potynomirl conBts In
lrna and lqisric e36ion, ,.sp..a v.l,

ii l sEM lall sEh v.lu6)
I P < O05 fd er by{.njl. ol b.El qDid u$ inEncbd

&e shov. in Table 3. A line trcnd wilh iDcreasin8 setunr

tnacylSlycerol v&s obseryed acios incrcain8 berel quid us
crrctorie\. ln (onEdn. a linebr r,cnd wIh in.,cArnp wa,n.i,
cumference, SBP. and DBP afio$ increain8 berel quid use

careSooe\ was obsefled only in lhe wodrn
'Ihe rcsul$ for fte NAHSIT panicipanls in s,hom $e 5 com

Iionentsolthe mclabolic sfrdrome were analyze<l ascategoncal
\andbles de \ho*n rn Table 4 A 1,1.d uend s,rh rn.rra.rnt
prelalcnce ol high B P across ,ncreasi.s belel qrid use careEo.

flcs *as ob$rved only in rhc wohen
Norerharnosignifica.tinr€ractionb.rseen!ScanLlb.rel quid

use caretsones wasobseNed (Table3 andTablea) 
^"amel!, 

rhc

relarion between berel quid us caleSories and each of rbe 5
componenls oi thc merabolic syrdrcme did nor differ si8nifi

DaiU rate of bet.l-quid u* as a risk faclor for each or
th. 5 comlonents usd ro dcfine the merabotic syndrome

'I-he rcsDlrs fortheN,{HStTpanicipanrs inwhom rhe daily rarc
of bercl quid use was analyzed as a conrinuous veiable are
sho$nrnTableS Thedalyrarcotbercl quidusewas indcpen
denrl' and posnilety a$eialed*ith waisr cn.umferdrr \rn,m
tna(ylSlycerol, and S BP. Berel quiij usc was also iodcpendenr ty

lL"?
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TAALE 2
s.r{peir. prcr.l.E orrl. 5 cmtdEnB ofdrh.nbolic r} .oE ri.ll2dsi5ti6 of rtE ri* r6d! in rr. Nuriio.ld Hatfi suNcy i, T.iq6

REIEL USIi AND THE RISK OF MET^8OLIC SYNDROME

Ph,3 c, -tiviry (rrtEYel)
M.bbolic sr.drom (%)

Hr?.n i{ylglyccDl.mia (%)

L* IIDL clDlcar.Dlli) -
20r!

0lt f o.l

t2!2

033
086
0m4

- 006
o.0r5

00t2

and posirivcly assciated wirh abdomjml obesiry. hypeririacyt
Slyccrolemia, aDd high BP, bur nor wnh low HDLchotesr.rot or
h)?crtlycemia. Note thai rh€ s;! offtc ccfficienr orOR ola
continuous vanable is dep.ndenr on lhe unir (29), whjch. in tltis
ca*. w6 l0 tim.yd (rhe rhd qMnite ofberetauid us).

No siSnificaor inEractior b€lw@D ag. and lhe dairy Et. of
bet.lquid us€ was ob*aed. Namely, lhe retarion berween th€
daily nle of b€telauid uk and.dh of rhe 5 comporcnls of the
mcBbolic syDclrorc did nor diff.r siSnificant ty with age.

B.t.l-quid use cal.Sory as , risk factor for lhe her.botic

When belel-quid us€ was analyz.d as a care8oricat variablc,
n.ilh.r low nor hith ue catetoriB *.r. si8nificaDrly associat.d
*ith rhe merabol,c ryldrome for.nhe sr. Additiona)ty, dErc
was no lined Eend wiD in.re4in8 preva,erc. of mclabot,c

T AI,E J
Mulnpl. lirc& rlr.so .rryss ol b.r.l{ud us caEgo.i6 s , rist
trB for dh of t !. 5 compor.na o, UE m.EbolE syndroc/:

C&rlici.nr I, for hodr

'Allvalu.su?r I SEM, = 1936
I Th. d'6.r.Mi in co.rituos .nd c.c8o,nd veiabrd b.rwai rlE m, .d ed;n .crc r.s.d by unpd.d , E,ts .n! .h, rquac r.slr. rc{p.div.ry

ryrdrom. affoss incr.asins berehuid usecaregoncs Oable t).
Mor.ovcr, therc was no significani inreradion berween a8e and
betel qlid uE cal.Bori.s. Namety, rh. rclation b€rween berel_
quid use carcSory and mctabolic sy.drcme did nor diffc. siSnit

Drily ratc of betel-qutd us a5 ! risk factor for lhc
m€tlbolic syrdrohe

WhcD b.rel quid us wB etyz.d as a coniinuorrs variabte.
th.daily6rcofbcr.t,quid us. ws dsociared wirh rh. m.tabotic
iynd^rcme (ORi\srat€d y'rh a 6r. ot beret qui.t consumflron
of lO rimes/d: 111.95%Cl: 1.12.t.55:1, o.m.})inbo;rhe
meD.nd women. How.vct, l}leE wasrc si8DihcaDr inr.truon
beJwen a8. and rh. .rarty dre o, b.r.t{urd us Namety. rh.
relation bcrween the daity me ofbcctauid use and the mela-
bolic syndrome did mr differ significerty with a8c.

TABLN 4
Mulripl.loFitr E8rsrd rnaltkr ot b(r.t.qud N .,r.Am.s 4 a n\r
lru rM $. mcEbol. syDtom md rb 5 c,hhnen,.,

w!n! dEurfdr* (.h)'

tn Tn.ctl8lrerol (ngdL,
ln llDL chol.sicol lmrdl-)

052

0.l3

025
omz
037

_ 
/ r = l9a6 Th.dlilynrorh.Ehud us qrdMd.J;ro I cai.soner

(ho*, t6*, o hieh) Tlr..ff.d orb.ktauid us *sldJusi.d for E\ a;e I y ).

0024
002
0.21

0.21

I 06 roE9. r.l)
l 0l (0.34, r.26)
t.2 (09. t.5)

r r(o9.r4)
2.0(r 4,3 0)

099(03, I 2)

Mdbdr tyndrom (F a tu)

Hyp.tueylatrhl.mE

' r = 1936. Th..bly nr ol ba.l auid ur *sdvidcd inb I cetgm.,
( n@. loe. d hjsh). Th..ffer orb€r.hu'd e rs adJusr?d fq g. .8. 0 ),
snotrig (pact y.s!). rlcolDl din JDg (dnnl-y.s), d,.ey 

'nralcs, 
..d

physicrl rdvny Th. d.E de rcpon.d Epraely tu En ud lomn Id
rh.&Jlndc ruitbl.s wlEn rlE( B6. a8nilicar er.byr.dit. of trr.t.

rTh. I'nu End( m $c d,fic.c...r h.&an dr drfr.r.nr b.ret.qujd
u*..r.8mcs *d. r.r.d l,v I'n.a onbBond polrnomaltunEss

iI.. O05 forln.ro b) Enil.or h.r.l 'iurdrf inr.u.r.n
'r 1 SEM lall !!(h valuc,

.moliq (prr.r.s). :lcotbl drinrins ldinr-F6). di.rr., ,nm.s, .rd
physical dlvny IE da6 *.r. Eponed $per.ly fo tun .rd eoft. t{,
rhc d.p.nd.trr ldrbtcs uh.n ntEr. ydd s8n,i.&r sr.byr.n,t. o.b.r.t.

':Th. odds raiio *s rtE anio b.rwn llE nigh .rd m Dcr. t quid us

'TlE trn.r E6dr i. dE d{f.Gm6 b.rten rtr drf.r.m bcr.t{ud
us.car.8d.s *cr. r6r.d br t,rc, onto8oial prrymmill .ootra\B in lo

" P < O05 to.sr.by r.^it. of bd.l quid ucinrndi()n

lf" s
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ltrS (;UH ET AL
T ELE 5
trlr ElrM .rrt kR,k c8Bir .dr6 oa trE lIrJt5rn@, , d.of bccr+n e s. ri* r-io. frdh oad! J.dlfdrs orri. rE boli.

w.nrdEqr@ (o)
l, Trirylllrqol (Drlrt-) ! 'l:i 051'

b lrDr- ctEt@r (;!/dL) ljj i ffi - t$,
SBP(lM Ha,DBP(hmHb 

"',l:i| 3.iiet6llre(,E/dl) oor ! O.Ot OT2
Locisri Eg6d - o3t

rlyFnri&ytlF oknn - 142(12,1.68)
ld,Dl.hotd.rot - t:t(t_or- t..t:) 3.Hl
H,!h blood trt$r l.l](Ot6.15,
flyFrtlrrdi. / 1.2(lrl,l .i 8il

b.E,{u'd e TiE.trkr ol b.rt+,a * "-.or*.or. , 
_ r'r qud ol lo ti'Esr4 rhii is rh. 75ln p.r.6rit. of

e*_ir. sap. .riok 6ro.d Ft.!e, ,r" o^-* o,- .l,Tit) 
holir! (F r-rs) alolbl dd i!€ (dinr-y-.). d"E, iour-. ;;;;

'r: SEM {rI sEt Y.llEi

DISCUSSION

The prcscnr sludy a[,ca^ ro h. lhc fiBr to show rhat, ofic. lhan
hy?erglyGm6 d enual ob6ny. rtE dAry mr. o! bereraudur i{ ar ind.pend.nr nst ,aclo, tor f.aturB o, rhc m.kbotic
syndmn e. I n vi.w^o, rh. cnomo\ wortd poPltallo ( t (,%r thlluei betetqud (2.8,and th..ffeflofth. m.Bbotic syndomc on
Elobal hatrh {4r. ou, fhd,ng has imponanr ep,dcnotog,. rm.

The Eohs w.rcdiff.rcnr when *e anatlzld bdct qu,d uy !\
.rrnera cat.Sonca r or a conr inuous vuabte. The rc\utlso, cun
tinuo6 variablrs are more rcti.bl. bccaue lhecateSonarion ofcmrin@svdjbl.s t.ads roa tossufrrtcmrrDn rlO,. Tlu!we
round l]lal rh. daily nreof berrt qu,d ur *aa\srared w,rh .l

',f rh. 5 omfD8nr\.ol rh( mflabotr ryndom( by mulrrpte
toSrr'. r.gr.$ron: abdominat ob.srry, h}?enf,a(yt8tlccnrt.
cmia. aId hith BPlcare8oncar vadbtc\r. Siml ly. $a\ar
so.iated wnh I of rhe 5 compoEnrs of ncEbotic syDdtune by
mulriple linco.E-gession: waisr cirumfercnce, *rum riacyi
Slycerol, and SBP {cortinuor^ vanahtes).

Nore rhJr th..tfecr otberct.qurd u\c was rndepend.nr oirhc
.liher nsl taflo^. which *e,..rmimd by using murUpte rogN.
Itr re8r,!on anatysA ttowever. Jue r(, rhe o;nkr narue ol
rnd.pendenr nsk ra.ror rcs.uch ,n 

"p,a..,orofy, 
*. .u,,o,

d,smi$ rhc F6sibil,ry ur RvJu. t ( onfound in8 ;; orh., a, y.r
uDxnown ta(loE (ll) rhdr nray eme,gc rn futuR sru.lir\

The mehanism of ber.l-indlccd abdominatob.sny ard hy
pcnnacylSlye,ohmr I' not tnown Howevcr, a (udy ron.
Jucrcd in lndra founJ rh.r ar.cohn. supp,es\ed .ppet e whrlc
rnrrdyn8 ponpnndialcadohydrar. uv.,n Ir metr (.t2) Thu\.
bcrel.induced aMomnr'r ob.s,ry h nt.ry ro.tcpctuj un faflu^
orb.r rh.n a,e.oline. On rh. dhe, hand. beretgud ur md)
inL,ea\. \erum macr tglyt erot qondary ro rhe,Dd;rfionor Len.

T1. mcchdrsm v,a wtuch brrer rnduc.s h,sh Bp h are nor
rruwn. HlMEr, sme {udE\ ltutrd that ber.t qurd u* Jcurct)
inrEard BP. pn'batl) by ,d,v,unF .),,,parherr n(^u, r 1r.
vh,ch ir a f.a(urc ofc\*nll.l hypenen,,,n ( lJ). tnrerc\trnpt).

Y:_o:i:1i1"- "':"rcric 
acrivar,on N arro Ded,ared byEX::'.h:, rhin asolne. a pi]asymparhornimcrrc agenr 1r).uu llndhg rh bd.taud u* wa\ not ypnrfra ty.ssocrar€d.* h hyperEryc.ma @okans lhos or I ;..vi@s srudrB (8,y. 14, lrE t'6t rudy, sh,ch ya conduckd rn N.wCurD.a (r.

lT-T::::111",":.1*d-us wa\ a,siar.d w h DM (o)
:::.:.j,1*, :,juy *f,.*.r DM a rasr,nr capIary brood 8rD

urSd,raflm dctrn ion of DM (farinp v.mu!
*r,-.r. r,r*,0 gr,**- -,o.'r' ;;ri; ;i il:*.".: ;lrr:11cpend.nl . t, e{lr or betet qu,d us. w.rc,ot stud,ed. rn conu.n
lu 

thcprc*n'.study TIE \.cond srudy. which wscondu(r.d,nravln (, 
. 

t4 8r6r, rhow.drhar b.r.t qurJ ur wa a\tqrJredw n nypfrSry(mja and DM h m.n (&) Howcv.r.rh.2srudie"

:l: i-.1:ll,y::n,T-'*irh hcmoryes, Jnd hcmory\is affech
1::'li8 olbrd rrums concenrnuons (ls) Moreot.,, rhcerdrhd\ d,d rcr .rctud. p.Mns who tasr.d . 8 h, bur rhrde,,nxx,n,,t hyFrtt)l.mia dep.nd, on an adequat. ta.rioS

T:,.:1ll, l:::1ll1r,':,Sler.qud!\ewa\inrep(ndenrryhLllDiov.ry a\crarer wnh DM tOR: 2 4t cj% CI I ). 4 O. ru.(rJ,l) 
'r 

*..iErea*d th. samptc ,e to 22tj by rn(tud,n8I{^on$ho tareu -8 h and bl@d rpec,mcns w,lh hemotysr\r4j 2i{D lhh. rhc redxfl ion uf $mtte r,/e wou td se l r.n; roredulc lh. .hd.c of dd(lin8 a lBnriranr relar,on berweeDekt qu'd,ur anrt irp.rStyccmid A thtrd srudy conducl.d rn
::isl,::lh,\ l,.. eq.t,showed,h!, b.,er.qud;* *a, 

",...,areo B" hype,El)rmia onty ,n som.n (Ei. Tr,e fi^r and lh,rd\tudrc-\ nJd a \mathr\ampte \ia. whe,@srhescond srud) hadr DrSao umple ra. thm d,d our \ludy How.ver. ,n conuaslwtrn our F,putar,uo brfd yudy. rhe o$er I \rudr\ *.,eci'mhony.hryd \ruJrc!. wh(h rh.rhy tack tencBL/abit y r,Ine fopuldllon.

_ -I1l:'*,'.8.1 "1."dy"onducrcr rn rtuwa showed rhar rheprvJrr-Nr.l bctel qurdur,n pat,rnr\ w hDM u!r t1 .)..t I lb)rn.unrrJ\r- thc prcvalcrc Lr b.rel.gurd uy rn pdtrcnr\ w,lh lnJ
:-l1:l,il" * -, {ud, sa. ra,, ,nd ro.24 {p . u \,_r. ,.

:
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BETEL USE AND THE RISX

On€ confounding fador h rhat rhc fasring Stu.ose .oi.e nr6
rion alone is nor snsiriv. .mugh for rh. deredion of .ih.r
impaned slucos rolerance or DM. Fo. errmplc. studies .on
ducled in Canada and Taiwan showed rhal faning glucoecon.
cerrturions mjssd I 6.6 -23 % of p.6ons wirh impaied Slucos.
tolcrance orDM (37, 18) Additionaly, b.ret qujd (ehichcon-
lains aecolirc) is oftcn ch.wcd wirh piper be e leavcs. yhich
.onrajn shon ljved hypo8lycemic aSeris (39) dd hydrcxychav!
col (40) Nore thrt both arccotinc and hy&oxychavicot havc
5hon rem h)poSlycemic adivrti€s (,r0,4t).

Wc speculaE ihar bel€lquid induces rhe melabotic ryndmme.
instilinrcsistaDce,orborh by rh. *Eril m6htuisms. Fi6r. b.r.t
quid 

'nducc\ 
\ymFEiherc.. rarion (l). uh,ch 

^ 
pdrnr rn rn.

suliD resisrdcc and th. metabolic syndrcm (33). Sccond, b.ret
quid is asscialed *irh c.ntBtob.siiy, n$tf a majornst tador
for rnsuhn resr\bn.e and rh. mclaqotr \yn&oh. r42l TitrJ.
decalallalods lead ro Y amrnoburhc acid l@plo, bt&tlde
(41). and defective raminobulync acid neuromodutfliotr ers
suSgesrcd to be. mechanism tharioducesi6uljn resktancc (44).
Fouflh. b.rel quid induces oxidat ive sress (45) and inflammarion
(46),2 condinon. causlly linked lo insutin rcsisrarcc {5.47).
I:in.ll). spqific fficalnirrcam,n.s may be diabfloBenic. a.rc
v&ious shrcrmlly simil niros conpounds such a SlreFo.
zorcin, rhe smcrurc of which l.ads ro $e brSeritrg of ister F c.l
tluco$ Eeplo6 (8) Howcv€r. b€t.l quid-indlced h}?erslyce-
mia may b€ masked by lhc.ffcch otPiper b.de teav.s

L coklusion, rhe daily rarc of belct-quid u$ was indepeD_
dcnlly ad positively assiar.d yi$ the rErabolic syDdrome
a"d 3 of iN conponenrs (abdominat obesily. hwertriacytslyc-
erclemia. a.d high BP) i, a dose-dcpendent mhner Moreov.r.
wc lbuDd that, alrhouSh mcn w.E more likelyto be bcr.lus€6
ftan women and th. preval.nce of4 of the 5 componcnts ofrhc
melabolic syDdrom€ w.rc diffcrcnl bclwcen rhe sxes. th. prc!.
al.nce ofrhe m.hbolic syndrome was not sigrifi.antty diff.renr

t3 t(.)

ireacd Alrc&hr. h A!.8 ind llndo. BrI Nur 20O,Et 261

9 B..jdjnAL C6mmu ) *Enia! fordEbcB in ENanoDlcap,u|
Disdic! I'.pra N.u Olin.a B bd.t.d ch.*ing a ,isl ,a.G Id dia.bcr.s?PNGM.dl2ml,9 tot 7

10. Bouch.r Br. Ew.n SW. &o*R JM B.ct nu {r,.., .,r..r!t c.n
lumpLo ard dr rdu. ro of StuG mrdarc ,n rdutr cD I m,c. rnL,
ri rrEi' II.rd F2 offspnnB. Dftddolr! t9q4,tr.49 15

ll. hn WH. Y.h wT. Ctu.E Hy, Hwr CM, UoLT. pEvalmea.drurr-
Ess of diabdB.Id m.b t rin! St!@ br .g., sr. sd rcEi6 r.s!tL\
frcmrl* Nuhtrd rnd H?!tG Sue, h T,rlo. te4r ly)6 D,.bGr
M.d 2@l:m la2 5

12. P., wH. rejirD, Trn! MS, 6 .t Nubnon Jd hqhh \uo.) rnlaE(NAJSm tarl 196 dGsrgn. o.En(.nd op.r,r,d, Nur -

l1 rlc.BSLPrwX.DdirytlbJldsthm,nhdg.a.an.r)E)utrh.
nBr Ntuno lnd H..hh su^.v m Idre (N^Hsn, cl,; Lrp Al
krsy 2ml:ll:1375 80

14 fhn wr.t_cMf yH,ch ly. wr sJ..l m3 Ms. ke MD Nurnnon rand.Hal6 Sun.) in tNd(NAHS|O tsr t9a6 D,.u) nuh.n!
inbt.s 6red by 24 hour r4all. Nlr Sfl I t 999i2{ I I I . 40ls Depdmd oJ Hoxh Nlh.nr Compo\tuon D:u Bu nt r.r t.qd\ oa
I x*e Are TarF,, Ta,*.n D.pllrnr o, H.rth, R.pubh! or chrn!.

16. HdIBSt- L'n Xc, prn w[ Or@t.cr6al6,ar.d* hFnyjc,rn
',daa,fur 

drhmr Md.InBr lh,Nr, r. EMs.a u.r)e\ or irE r,RrNhrimrd H.rtnSus.v,nT.,*rn (.t,ntlpAII.is, ?mLll.llg
,, If:.-I-stl: "D. 

t.l.y-Food-oBurErm I rcqu.( y and.r!.8
DD ,!rms ra*.lr.N^ltstT tagl 96 Nur S., I toc4.24 ,c_d,3 Ch g BY..Su.hiid.d CM.I,an wB Usir8 rlE ov.rdrspcrd.rpc
mUrl fdily b^$uDE rE d6hhrmo, uldat.tarty,nEt.sot Fo;ka3d D.tuen t 3 dr8InT{}4.suM.d2otr02lr7_5o
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A population-based studv of the association between betel_quidchewing and the metaboiic syndrome in menr 5"'--" '
Ant MnR Fang yq, yueh.Hsn Chiu. L.Shent
tony Hstu Hsi chet ' : chen' Hui Min wu' chih-chuh| fl@;g. Borbara J Bouche. anli

ABS'IRA(:T

D6ign: A8€.speci{ic preqlence r.res of rhe @laboric syndroheycie.etamned rn bcFtqud cnewrnE ad nonch.wrnS men (r
mb-rhe Xetun8 I brmMfy 6ag lnte8nren

5l rernrnB proS,am in r0Ol 2OOl. rhe rrd.p.nJenr rlq rot trret
qur'l . hewing on ftEbol,. \yDd,ome D,t $a\ er,Dned by u!n8
mulript. loB6ric rcgre$ion wirh conrol for eert recogn,zed ristl&ro^ (eB, edrcrtron, phylrcal a(uviry. od drekry tado^, anddo{ re\ponse cll*h u e e\orned h} unna uend reib.
RGulls: t hc a8.zdru.red prevrknce or 6e;cEbot,c \Ird,ome
".,ii8h.'l'nonmr.hewc^(l\ Ll%). nerlhrtheq rn et !hewe^
r22.04q_r. dnJ Iotrei,n mtut.".^, 1, l.r"g,,-r.,,.U.Ut r OOa,
rdrD. rq1.l (-t J lor Lhe mechol,, . \ndromc s.r. I :ls I I Ia, I 60,d I 78 (l 51. 2 08) in er{hcwe6 and cutre ch.weE, resF..
lirely. adjxned for olncr siE,ificam corelarcs such ns a famity
hi srory or hype&rsrcn and ijnbetes mct[rus. Meaingful odds B
uo. for rhe rrctabo|c \yndrome r,,mponenr\ raneen rom , lc turtlprrBl\.rm'"1,,.4 ('t.I0o.I b4,ro t g0,q\.t at |66,.,q1to,
hyp€nri.cylAlycerclemra. incresin8 cjris mros tor rhc mcrlbotrc
\yndrnmc w h hrlhq.,r.unpDnn o, ber.tqujd r$hetnerb) h.eolur. Jurduoool u*..,rumutJtrtec\po.urer,LgBen do{ re\|on{
€lrcd.
Cond6ions: Ahtradlsment Iorueit{sl!btrshed risti lacrors. our{udv\huw.J ideFnd.nrIeJ,.tr!edu\e r.\pon{e[c!r,or Frel
qu,d cheq'ng tor rhe meubottr ,rldromc d \(on,pun.I,r1a
pupllrion baen ludr or mra w r, d t)..1 pr.\Jtrnce ot b.r.t nIchesrnt An J Ch, Nut 20t6.sj I t51 6n

BackBround: BfrelqLrd rhewh8. an p,Lbl\hed n\r tacrr fo!
orol'hdrynged, matrgnatu ). r\ dr.erre.l s h hrp.rgtr(emu rndoFsrtt A\.(rauon. sirfi olh.r .hda.tcn,trc. o, ,e meraholE\,ndtum hdv. nor been reB)ded
objftrivcr This srudy qaDinqj assmrlrions berwen bereljuid
' 
h.urne and the hrkbotr \,ndrcm. a owrng,o, rGoSnr/ed o,\

racroA dnd erplorin8 do* r\ponr . e, l\ rn , popxlalon DAed

:I:ig iii.*"1. g,.*)r-. e,en rhoush ir r\ rh ounh m,.ncommon addr trt r hdb.l w6rt,twrJe ( t) Betetqurdche$LAhd\
w,rhrhedereloph;nr or obe.ir) inJryB-rer\cerud rn h(e (2r and snh hyperety.€nua jnil rvnc )o'mrc\. eprd.miologrca,ty, rn hDman. ( t, !;

^r-,nhemoE, 
belet ,lu,d,tcarnp has been reporred ro br as\ur a w,rh m.ea*d {di,r .i/r jn.l qerghr. ;ecogni/e,j tearurA.or rhr,meraboti..) ndrdmc. rn Bnrr\h-Sou,h A!.n: (\, Arvre$ or rhe l,Ierarurc \ho*. nEny reF6ned ph)lotoSic !r,JmeiaDo"rrc ritrr\ of beretqurd c.n\umprion (;,. n,p, a/ ,tkiroro(_ I he ma tor pv.horu r . conponeDb ot 

^ 
,c.a .ar., h, nur \,.newu arone rn prptr b"r. rbc(et, teaf.wEDrF.j qurd\ or, a\ Inri,wtu. w,rh stred ,nfocq cnce ot rryer ti'ttc rtao Uwott t tr:,compeurj\c iohib o,s ol ramjnobuly,are reeprors w,rhwrd€\pread dt4t \ beuu* v a m inoburyrare reepron o e rou n,rrn r,i. bm,n. cadrou(utar ,ysem tunss. gur. ino ran,te,rr,\rea^,1a a.arp.t, mr (comonty ca Ited..ieret nur l alrat,ids

1'l.vd'c 
uc slmpahe,r mNou\ sy\rem ((ven ar loq dof9.,rcmf adrendt med ultary .ure.hotsm ne se.rerron. ou.r h,th

:"j:,.- ,,"..I brood p,e$urc rhe\e de DroFnrc\ rhdrcourir b. peoed ro rmreac rrre n,L ofrschenrii rrern dr,e,se,a nou8h onty one Fpod \uFEens an a",eialion ot acLrr (oro.
nary erenr\ wirh betet.qurd chcwrnp {6t

,-*111,:.*:.:.._.,eponej,o ue a, ,nLri:e(, n.k o,2 drab.rc\ nr".. ,r r\ rmporLnr ro r\rrbr,rh
),I':'^lcjlhere 

mly aro bc a,,{rrariun\ berwceD rhe b.rel habnrrncrns mf 
,,,, 

A(tu i de, tr nur,). u,ed b) 600 m,ll,on peJpt(

::,j:1": 
(,.7). dnd rhe deveropmchr or rhe meraborrc ,)n

::.1:".*::T ,*"1 .1*,hour oven d,abere\. ,, i. ",""!r,r\\qlrrcu srrh rhe Jcv.topment ur athero\clrrurrc dr\case I he

I Fro r $c tnn urc ,,1 lllelenr,\e M.dnrm Coxe,F ^r',,"-r,,,*- r,n,,*,,, .;; ;;;l#it",.^::T, ll.*
n or Medndt \@n,n! ,d,p., ta$Jn6M Fy, L 5C. H Mw,CcH a fX rrCr.,r,.X_,oi,.ci.! ((runa. !'rtutrm, y r r,, -. ",.; ;;:il:,i:'"l ilH"'J

i,l'^lii'."1'}:l]:,]]..1-,^,:.onJ ld*d Un'v.J!l}, ldB,', lJ*f

H;i:::,Hi^ " "' "* *J''.lllilll',,-'.il:t Si:l ;I
'Suppned h\ Lre Nd,unal Sc,.

N\''al -.2J8&, r7l, -' /1)nHoO/.'.

1 r:f:l iHJilfi"dl1,,1, \t I I,:"":T:T;::.1",;J:,,tI']J,j,]:,.i*.,.,"-t".'r.*,'".,,.a'.*
Araeprn [, B]bljcauotr t ud I r, Z{tr6

KEY IIORI)S Merrbot,. syndrom. bckt qud, A,e\a trp
scEen'ne. n(k ldro^

INTRODUCTION

Alrhou8h che*mf beret qur d. con?intry A,et,t.otp.hu pdtn)
nur,. ,. a ,ecoSni/ed hl tacro, ro, o,rl prem.t,FnJn, v znd.-n
!c,. te* \rud,c\ hr\. hu\c0,. *,^,,,,o^ u.""., Lrt ,1,,.j

An t ( tih N0 ?404:31 I 1\1 o 2l]116 Ame,.u SftEN ,nr NLrtr,on

ttu>-
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aims oflhe presenr audy, rheel'orc, werc /) ro aes whcrhcr
betel quid chewcB hav. highcr prevalence Et.s oflhe mebbolic
syndom rhan do nonchceeA, after control for o{h.. r.cogriz.d
nsk facro.s for rtE m.rabolic syndrorc. itr a populado, brtcd
nudy, and 2) ro &rcmiE wh.dEr rlEE war.vidcDc. ot d@
rcspone.ff6tsfordEnskof th.mlaboli.syidoDeor yo(
i15 componenr featur.s,6saiaral oirh thc duEdon ofbet tauid
ch.witrt. the nle of us., cumulativ. .xp6urc, a.d rhc duBtion
ofrim. afrer gunting b.r.l{uid chcwin8 (qunring-ycs).

suarD;s 
^ND 

MErBorrs

Subjecls

SubJR.rl w(rc panicipdrs in rhe Keelun8 CoMUnny hisl
lnkSBr.ds.6nins (XCIS) po8nm. a sr..n'nB p.oat4 rs.
g.ting 5 Eoplasfc dises (c.piol, .olot!.l.t. liv.r, oropha
ryntcal. and br6t crncc6) a l nonhpla$ic chonic dn-
cass (diabctes mellilus, hyFneision, and hypcrlipi.lemia) thal
b.tan rccruilmerl in 1999 in K@lur8. Taiwan. Derails of rh.
study desiBn, implercrlation, d prcliminary rcsulrs have b.co
d.snb.d in full.ls.whcc (E)- ln bri.l $. invircd populalion of
dre KCIS progrlm was &rived frcm 217 884 people aAed 30-79
y,6idcnr in KoelunS in l9ca B6au* rh. Flprtrl@ rcnrn8
pmtEm sas a ma,or scr.etrinB Iar8cr { rhar tim., we innially
invitcd woretr who had no hjsro.y ofhaving Pap sr!e{ or who
had nor under8oE a Pap sm.a! fn >3 y and us.d rhis invirarion
as inc.Dlir? lo invilc th.ir husbatrds and orhc. rcladvG to
dlerd . eries of scltoin8s inr.Smed wilhi, $. KCIS Fottm.
T},e ov.rall ax.nd cc nl. for wotun itrvn.d ro aneod rhc Pap

sm@ scrc.Ding wasEO%. The rolllDumb.r ofpanicip ahad
reach.d 6! 653 by lhe cnd of 2m3 (28.3% of rhc rotal poplla-
rion). A compari$n ofall.ndanl wnh noiauendmt subjecrs wiln
6Fcr to age, ser, aDd .dlcation showed lhal tle old and lhe
lcsssdlcatcd wo,ncn wcr. mor. likely ro au.nd th. KCIS rhln
ym rhc ,ner, IIE ydn8. o, Oe hjthly edloled a'j n b6ame
E.ssry ro contrcl fs lge ud education in multiv&iare anal
ysis (re. b.low) for the h.n only.

BecauE fie neasurcmenl ofIiDL cholesrcrol osly bcgan in
2m I, only rhos. subjec6 src.ned b.lwen I lanuary 20Ot and

3l t)e.€nber 20Ol wcrc included iD rhe prcscrr subgoup ual
yes.whichallowedthcuscof c6sire crircriaforrhepresnce
of rh. mclibolic syndrcm. 6 d.fiftd by usitrt modilied 

^"ational
Cholcncrol LducalioD Pan.l Aduh Teatmcnr thnel IIl (NCEP

ATP III) crireria (r". b.loe) (9) A rotal of 53948 subjecB
(20 I I I m€n ald 3l8l? *omen) paniciparcd in $e KC'IS pro-
g,m bcrween 2ml and 2001afier havinSSiven infomed.on
s€ Afi.r th. erclusioo of 569 subjcds wnhour adqtlarc
Eods lor bcr.l chewint. lhe prevalerc. of beEl .ul cheweA
(iocludiis hoth cx' and cunent chcwe6) was 15. I % i$ men and

0.8% in womer Inviewofrhe low preval.mc ofbet.lchewinS
in wom€n, daraanalysis was limited ro l9 839 men

Qrcslonnair. dala on dcmotrapbc t€arucs. dieury hab,r
(inbkesofrnei!vcgerables, truir, bcans. fi!h. s..fqd. mjlk, lnd
coflec). lifesrylc (berel-9uid chewing. smokinS. dnnkin8. and

phy$ca I acrivity). pcrsnaland iamily disea*'hisrory (diabere\

mellnu\. hlpcn€nsion, card,ov {ul andc.r.brovas.ulrr dh.
eas. hypcrlipidemia. and srrol(e). .nd dara r.laring ro ..nccr

risks, qa5 obGined by onero{n€ inrervieys condu.Ed by spe
.iallyrciBd public h..lrh ,uffs or volunreei worke6. physical

eavny eas dcfircd d nooocclrFriral .rcrcis. and infoma
ton er collect.d on rlE nDmb.r of essions tEr wek and cd-
.8o.iEd as ndc, I -3 tiGJeL or > 4 rime/wt in rh. folto*itr8
malysis. Dar! on thc di.r duing rh. prcvious 6 rno lirctudinS
safood. m.at, fish, fri.d oil, bcln or c88 producrs, fon dd
vegelublcs, mil\, soda, and coffcc) yas al$ obtained. Food
nodes and $andard dishcs or .otaifts of ach food werc dn
play€d lo assisr in 6rimat6 of ponion si?f,s tor food consum.d
per mc.l Th. fEqu..cy ofconsuDptia was rh.r caretdzed
inro 5 8rcups: Ever or s.ldom, I 2 rimeywt.l- 4 timcs/wk_ ) 6
limevwk, and >? tiDevwk. Norc rhat tht inrak. of mear and
vegehbles war reord€d in days. Physical measurcmeDrs. in
cluding rccltniDt blood pcsuE afrd tmin of r.sr, wcre rhen
rerorded Fasring blood empl.s s.re dBur at 6ru m. and
rcpealed y.arly. i., bo$ durirt th. l-y srudy Friod and during
tollo* up. Anlhropomric mcilucmnls wcE ma& by rfrincd
staff; hciShr was mealuEd with a shdiomel.r. waisr and hip
circumfererc.s (lo 0. I cm) w.r. ln aiued wirh a sr.ndard tape
masor., and eotht (toO- I tt)e6,Msued with $andardized
weisht $al€s. waisr si& s.s mslrd midway b.rw@n rh.
rnfEiorfr tin of thc nb cagc ati lh. itiac car honzonlatry. md
hip cnclmf.rcnce w.s rnc.sur.d as rhe mdimum borizonlat
circumfcrcncc dond $. blncks Tlte srum biomarke.s mea
surcd includ.d fdring tlucos, asparute lraneminas€, alaniE
roemi.as.. rriacyltlyeol, rollt cbotBrml, and t-DL- and
HDl<hol.stcrol coEoradoos.

Th6 deflnnion of rlE mdaholi. syldom. usd was b&d on
NCEP ATP lll cnEria (9), adjDst.d for wai$ siE in Asintr sob-
jccts {10). Mdabolic syDdrcn. eas .tcfined as prcscnt wh.n
subjers mct >3 of ihe follo*ing crileria: ,) ccnrrat obesny
twai\r ctrcumf.r.nce .90cm lor hetr and >80cm for womrn).
2) hypcni.cylglyccrotcma (>l5O m8/dl), J) an abnomaly
low HDl-<holest.ol oreDr-arion (<aO nS/dt_ for m.o and
<50 mt/dl tor womer), t)cl.vatcd btood tressuc {> tl0 mm
llB sysrolic or >85 lm H8 diBrotic), or J) an ctcvar.d fasing
glDco* concentElio, (>l l0 m8/dl-).

Statistic.l an.lJsis

Compd$ns of demoAEphic fcarures, lifestyte an.l dietarv
fd.ro^, and lamily ttrslory acrols oEmr-. .! . and non beki
quid chewcF *cre made by usin8 chi squde and anatysis of
vdiance 

'cns 
fd caregorical and conrinuous vuiables. resFc

nvely. Mulllplc loaisric rcSEssion amtysis was lsd ro obrain
adjusEd odds mrios(ORs) md lb.n95% Cls for th. p.es€ncc of
rhe fr ekbol'c syndomein r.larion ro beret quid ur (ctassiiicd as
curenr che*cr, er,chewer, o. nonchewer) Analysis for rend
w.s used lo,nvestiSare dos.i.slrcns. cffsts oflhc duradoD of
berel qu id .hewing. of Ere of u*. ofcumDlal ive crposure (quid
days). and ot quir ing yeds To dd.nnine wherhe. rht risk of the
meratDln s,tulrome Jqrea*J wnh llme.lrcr qu rrns rn er.
chewersbycumullrivecrl6uEropr.viosb€telchcwin8.aft.r
conrol lor risk fado6rhar e.rc sitnillcanryconctared withrhe
oerabolic syndromc, cumDlar iv. cx posDre was(ale8orized inlo
a Broups: <IOOOO. l00OO 32 fiyJ. >l20OO-?9OOO an,t
>79 0O0 9!'d da)s All sursr'(al anate*\ wq. caricd oDr bv
usnp sAS \ofrwarc rv.'$on E O. S qS lD\r'rure Inc. c&y. NC;

4
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BETEL QUID CHEWINC AND METABOI-IC SYNDROMI] ll55

DjsEib Dn oadcnoaaphr dbirh.ni..l vdiabt6 by bd.l{uid chelirg surus in m.n: XetunE CohDuniry+ed InGgd.d Sqcenjn3 koArmj200t 2m3

DcmoSraphi. vriabl.s

Sdjornish$h@l
Jun6rh,qh (hol d h.ro*

T6hci ofaEr holdd. niliEiy
Busi.est. p.orgsioEl
Swice rad.. orEr

Physical acilny(*)'

279

t0l

12.5

l7l

326

421
272

l2t

2t I

t55

251

l: l

lLl
452

l0l
220

52
225
77.1

135

59.1

21.1

ll6

7.8

I1.5
200
25.3

l7

22a

2t8

281

21.6

t95
8l

35.3
t99
163

t25

t7l

421! 10.9

9.2

425
43.1 -

lr8
lt-l

5ll
:14 9

l l.3

839

72
7lt

154
4t.t
79t
t23

170

tr1
200

ll
30.5

200

1]
2t8
132

221

202

151

150

fiJl
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Fmily hi{ory in 3@di.lra

C.r.b@.sh, dis&'
Cadsteuls di*'

I.7

r2.8

10
59

32
t7l

2D5

5a

o @ll

,ANOVA. I

' , 1 sD (ril tal' '16)
'M@ s r6t fd trdinar.salal 6pons llBU6

RESUL'IS

Th€ disriblrio, of.lemoamphic, lifcstyl., ..d .ti.tary f&lo6
mo.B b.lel-qu id chcwds dd rcrch.w.6 is st'own iD T.bb | .

Chew.6 w.E youngd, less educ.tcd, .nd moE likety ro epon
meul labor or s.rvic. jobs as rheir q:cupr[o. rhan werc rh€
noDche*.6. As far as $c liresrylc faclo$ wcr. comerEd. t.ss
physical acrierry and an iDcrcaEd prcvat.nc. of smoki.g and
dnnkinS alcohol wcrc found in bctel nul chcp.^ (P < o_ml).
Chewers also ale morc real h€ans, and coff@ aod less veg.la-
bles rhd did nonchcweE. There were no siaDiticer differences
in oy olh.r ltf.styl. vdiable b€rwcc, ch.we6 and mmlE*eu.
CncpeF had ,norc sondiegc rcldiv€s wi$ diaberes and
hypenension. but rh. rate. of cardiovasuld dis.e in word
de8rrclativcs did trol differsitDificanrly bdwen cheweB ard

Crudc prcval.ncentes ot$e melabolic syndrofre vaned wilh
betel'quid chcairB slatus, bcing highesr incur.nr cheweF and
lowest in nonch.wcB (P < 0.m01: Trble 2) Wh.tr sralificd
inro lO y a8e groups. prevalence mles were sj8nificody hithcr
in curenr ch€w.6 orer{hewe6 ar allages,.xeF in lhe few

subjc.ls a8.d ?0 79 y TI.rc was no sigtrificer interact ion be
rweln age and berelnuid ch€wing habirs otr th. rist ot lhc h.r
abolic syndrcmc {P = 009). The a8e srmdn dird prevalcnce
Er. of merabolic syndrcdr rcmircd higha in coftnr cheweB
atrd ircre$d, rhegh lcss $. inex-ch.we6 as compare.l wnh
nmcheweB (P < O.Unl).

Thc results ofnulriptc togisric rcgcssion anatysis, in *hich
b€r.1 quidch.ving habns w.rcinctuded roS.6erwilhoiherrisk
facbR and cotrfoudinS facro6, e shown i, Tabtc 3. HiAhe.
nsks for lhc melablic s}txlrom w.rc found wirh aae, Iower
educarion. wortJn8 in srure rEdes. rctutdly carmg me.r. re8
ululydrinbnf miltandcoff.e.ed a fadty hisrory;f d,rbere \
or hypenetrsion. Subjccls lakjnS rc8ular physicat acriviry, wort
ing n moDal d errc. .tobs. and pirh a rctuldr imake of ve8
erabl.s or beans hada lowcr rho avmg. risk ofth. melabotjc
slnJ,ome. Atrcr d,u\rm..t tor the\e.oo,oundinE tactor\. rh.
JdiuskdOR for lh.a.qlauon bcrsen b<rcl.qurLtusg( and lhe
mekboli. syndromc in m., w6 t.38 (95% Ct: t. t9. L6t ) and
I 7E (1.53. 2.OE) for.r ch.weB tud curenr chcwe,s. rcstEc

L

:

TAALE Z

118 pEvrrcr o, thc ddbolic svndrom su.rri.d b, 4. i. mn bv b.r.r.qud ch.*i.g surr ad .rr.r edr$,,. f- .8.: Karlng cmnunny,b&d
In!.gEr.d s.E.nl!8 ProSr@, 2001-2lDl/

Td.r a i,,nDft Ptnatm

lO l9y

t0 59y

10-19y

A8.-rdru*d p..rd.t.'

t533

1450
lt56

310

t257

r0l?

25m

t75
57t

7

23

20l5
11.94

?99l
2t.17
22 24

22.O1

l8l3
25 72

3l.fl

25 tl

t5
ll9

l3
I,l2l

I@
t25
70

15l

r AA. ad b.rtguit .h.r'ry sbr6 wca sian,ficu$t 6siar.d *nh lh. tuGbotic syndm. (p < O OOOI for t orh) Th.r. !s e nr.
3Ec ud tErel qu'dch.E'ng surus ro,lhr nr\ or rh. m.uhrh. syidom.l/ i 0 O)l

: B,$d on rh. $.drrd eorld ppulanon r lr)

/fl<
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TABI-8.]
Adrurcd odds r.n6 (aoRr rd .ieni6or risk f-rs aor rlE D.Dhor'c s,,rrroft m l9 819 ,B d.nrfi.J by ur.8 ourripr. roSntic r.grsion mod.ls:Xerui8 Cnmnjrr.b.ert lDrgrr.d S.r..DnB prcsrm 2mt-7m

AfiEL QUID CHEWING AND ME'TABOUC SYNDROME

Mo&l I:.dju*rl d.3.
&r.l{!id dEnnt $.ra

Mod.l 2: .djusrcd ld .gc .!d odEr .@foidrsJ
8d.l{,id .lEvin! o}t

<44! I

,urio. hjSh slel or bclor

T6h.r, 0l,16r lbl&r. hiliw,
BBiEss F.fdadd
Sdic. brd.. drEB

Fmil, hisror, in sod+B.d r.l.tN6

llyFdcnrioo (,.. !t m)
C.Ebroveul& d's.& (yd vs no)
CardrorBrl, die& (t.r v! m)

t@
L52
t30

I,M
lt8
I78

250

lt8

ll5
Ll8

I,fr}
089
0.35

t@

084
tr8

Lm
o95
l.m

t@
123
t02

Irl
09t

098
l.m
t04
t.02

l2l
r08

I11.1.7u
I J3. 106

r 5l. r 08

2 r8.2.37

2.41,191

r02.r29
r04.tll

o.80. o98
0 77. 09!

0.70,0.89
036,1t6
0.72. O 96
t.06, t.tl

oE4. I (B
0.92. I tO

t.a. t 42
0.91, t.l I

l 08. r t8

0.92,O91

r02,r07
I m. t.05

L23. L6t
lll.tlT

0.89, 1.24

0.ml

o2re2
o8591

00555

ar 1025
o 516?/292 m.n *.c id.nrii.d as b.rct qud chcu.^, ,d 16 3.,17 Bn w.,. id.ntrfied tu nonch.*.6

,*."'I:i::1}1iT:1:l5ffitch'!ins 
hab'r' as' cdmdion phv'""r --i',, -'a""-.'."r,ns habtr a,.ohd habn. dE!.rv i&,oR. and ram,,y

I Tlx orh.r cd ondc6 *.r. .! risl f&toE silniicsd, etar.d ro dre rist ot ih. m.ubotic srndnft
' oi.r.rv raco. w'. &.lv,.d .trd c.r.sqiarq inro 4 s6urs ro. *" .r"r" -a -. I g.",fi".ioi. ,.*.o0,", ,ru. n un. .ir,., and coll4 rEr.s

]{tI
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TABLE 
'Muldpl l idic,tl Bnr o.ddi.a o,E ntl r-ro.s .*ii.d,irt iE -otdk,y. qE ir 19 8:D m: (erm! cmiry-tr..r rnr.!.r.d

Sdain! Ao!d.2Ol-2Ol/

Ddin ot ha.l+n d.ri!6

F .$ey o, b.chuil dr*ila

I.G3.2 x ldquiddrF
>1.2-?.9 x Idrpni.r!

tlc bor Ed ctEr,.d

tlo,

t8-2

215

l

t53
22.

t.fl)

l5t
t21
093

' TrE orfondc6 .dju.G, rd in E rnl.tr 
'EtDd.d 

.3.. de.lro kt.t. rhyti., drvit, duFli@ rrbtdns hrrr( rt dEt lEbir di.ory td6.
:nr fmr, h'sro.t 6f d.bd6 hvp.turor., anr .4boveurr $d e,iDyelrs di.d in s.odi.!r Erarv6. p,i6 fG 166 ftr hr.,.dnh
b.r@n bcr.l qrid clwmB tuiB lcr{iNeE adcrm cn so)arddnlonof ue,b.ruen.lEyinasbBadtuore.rdbd*6ctE*in8it rusrd dmll.tiE .rrGE. wE 0.85, 0.12, ,ird 0.{4, 6p..1iv.ly.

7 Bed on rh. tLnd.d rodd popiilarion I r r )
r Adj,{.d odds nio.
'D.lrn d s lh.lcng$ otim rfi.rqx'nrn8 b.r.tnu'd ctE*i4.

AF-adJust.d preval.ncc rares by duErion ofchewinS,6r.of
us., .umu lali ve .rposuE, and quiringyea^ Dd trerd resrs for
the concspooding dos. r.spons ee presemed in Table 4. Sie
nificanr dos.'rcspons€ cffEls for the asiarion of b.relauid
cheweB, includitrB cx ch.weA and culmr chcweB, wilh rhc
m€rabolic syndrome frduErion. rrte ofus. cnnulative ertn
suE ro rtE habn (duraion x daily belel-quid ue). aqlquininS
y.6 of .x-chcac6 (P fc trend < 0.q[l for all 4 ctfers) werc
obEdcd.ChelcBwnh >20y.rposurelothchabir.for.ram
plc, w.B 1.7 rimes (95% CI: L38. 1.96) 6likely ro hav. rhc
mdabolic syDdrom $an wcrc mEh€wc6. wtErca lh{x€ silh
ust8€ ntes of >20ch.ws (pi(esyd or wnh rhe l.rgei cumula.
tivecrporurc tothchabrr(quid{ayrhadnslsrhar werc 2.7- and
2.2 fold rhos€ of nonch€ws, rcsf,ectiv.ly. Regmdin8 rhe eff&r
ofc.ssarion ot ch.win8. lhc nsks among erchew€B deicascd

Th. nragnirud.s (ORs) ofrhe assmiarions ofberelquid usage
wirh rhe prcvllencc ot idividual componenrs of $e m.ratxric
syndrcme afrer adjustmeut tor defrosraphic vdi.bles, lifcsryle
facroB, dietary factoa, and family hisro.y among second-dc8.ee
relarivcsincurr€nlch.wc^andinexrhewecisshoen inT!ble
5. 'fte relarions bclwrcn ches'inB slitus and ca.h ofrhe abnor

!ln,e\ werc sraristi.nlly \,gnrlicanr for * ln (P = 00OOl).
riacytrlyc.rol (P < O.0OO l). md hyp.rslycemia (r' = 0.0201).

t5.7]
tE0t

2750

I5.71

22.@
14.m

t57t

21.t3
22 tt
1297

t5.73
25 rl
22.7a
22 t4

o8,a. t at
t.5t,2.20
I 18, 1.98

lm.l&
2.17.3.48

t.t5. t 84
t.2t. t.93
18r,276

t.53,2 08
r 20. t.89
o92.t.17
0.63. r.52

L

L
:

F

Th€ OR for th€ dsociarion of ber.t chewing wilh hypenriacyt-
Slycerol.mia eas hiShcr $a! thar for lhe other sisnificanr .ss6
ciat,oDs shosn in borh curem ch€we6 od cxrh.w€rs.

DLSCUSSION

On $. basis of a IoSe popularion-based srudy subarorp ot
m.n, a8.{rand.rdizdl pr.vatcEe ral6 of the mebbotic syn.
dromc an hrghcsr in curem bcrctaoid chewers, ne hiahcsi ra
ex chewe6. ard loweq in nonchewe6. Thes incr&scs in rist
persisted afr.r adjustmcnr for orho.slabtish.d h.6botic syn_
drcme risk faclo6. Fun}l.!]Il@, rhe risks of the n.latDlic syn_
drcm. increaEd in relalion ro guid days, rhe dunrion of bcr.l
quid chewing. sd rh. cumutarive erpo6ure b betcl. Thcse
lindingr taflruldly th. dN{.spon(C.tfers. suppon th..ug
8e\[un tDat Lrt.l chewrry 

's 
assiatedwrrh m rncreased nrl ot

rhc metabolic syn.tome_ The d.@e,D prcvalence.ares otrhc
merabolic syndrcme wirh in.@si.B durarion otcessalion otthe
habit alsosuplurs rhis associarion, cxcePl for lhr tuwEr prcva
lcn e rat. in rhos€ aSed >?0 y_ How.ver. lhis findio8 couk!
rcne(r ,nc,.J\.d dearh.,nA,..d nurch.yr6. eE. rrunr (J[Lc, or
tr,m rh( m(rbolic syndrom. asyrrdred vr\cular J,\cd\( At.
rcm!"vclr. rhi\ llndinE ni8hr be anifa{tualbecauy ofthe jnrll
number ofsubjects in $is grop-

tu"
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tsLTEL.QUID CI]EWINC AND MITAEOL|C SyNDx()Ml: ll59
TABT.E 5
A"ruscd dns nri6 (.oR) fd b.tlSuid clErina 3Erb ei"l.n eilh rbo@[i.r d conpon.nls ot rh. Eubotic srndim in t 9 6]9 r, ,(etungCdDmnr-bas.d lnklm.d Sc6'tr! FosE \ 2Or 2@l

Ag. adrurd F.vrl.e. (%)l

Nonch.*.r Fl.ch.w( Cuft.r ch€*.r
Mod.l I : adjusEd for ag.

29 65

- t223
5t 53

r 23 I 14. 1.44 l.5l
I 68 I 5t, t.37 2.21
r ,7 t.t9, t.59 l.2t

- LIt I02. t 26 tO2
122 t@.145 ta6

1.35, r 72 <O@t79.t6
4218
tS ll
54.t5
t0 3{)

1215

5r 3t

Mod.l 2: .djusr.d fn .s. .nt odE cdron&rr

Tri&rlAly..DI
HDI .}flL{.'ol

t05

I l2t
r03
I 0'7

I 21.

l0l,

087,

t 2l

t2l
II

ll5

I 2,1

r 17,

078.
0.'17,

2t9
l15
L0t

00728

0.0201I Aded on in. sbdard wortd poptrtarion ( I I )

--;15ffi;",Xf,i:f#urd'h'vinsq6("*h'w.'r<h's'.. r.u..rcrEw.redrrEid,iviiu.r"*pdEBortrEGEbor*iyndrcm.
,'rhc dnadton brs yG.d!di6 t v.t. lhysic, frrviir. @Frifi. smotioB habii,.Lohot habi( d,.hry dG...d tdily hinq, of dl.b.G,,hvFn*ioo' aneE.,.'&ur,.nd.:'dby.-r- dis& in s@da.g -r.'--. ir"".ia.r- j*iaiJ.Lii *: -.p..-i5 0r Eebbohc

N,,compmbly lu8c poputaoon bard stuijy app.n ruhav.
bccn conLlucled rhrt addEssd th< r.tar,on or brrel quid ( hewing
to each ot rhe componcnrs cuE.n y d.finin8 $e metabolic syn-
drome iD humans, ahhough lclarions wirh iDcr.as.d gtyccmi!,
w!isr cncumfcEnc., dd *er8hr have ten eponed (1.5r. Ou,
findin8\ may have be.trconfound.dbyrh. uEot smptetlad,ng
Io asess lifesryle facroB or by th. lact ofdara on nst facrxs such
ar lrkDn D drlicED.y I12, However. e, trn.jrng\ {c sup
pn.d by 6li.rwork in th. CDI motrr (2). in which a s,8nif
i.-anr prcpoflion ofyours aduh animah fcd high doses oibctct
qlid for 5 d laier devclop.d c.nlrllob.siry (a doubtir8 of ttny
werghr), permarcnl h)?er8lycemia. and hjslologic chaDSes in
pancr.aric islers iDdisringuish.ble froh Oos ofhDnan ryF 2
diaberes Several mecheisms coutd accounr for rese fiDdin8r.
'l'hcs mfthanjsms ircluded incr.rsed symparheric acrivny duc
r,, ?1'c.r/ rlkaloidr or d.matc ro I)NA h) cauopcnrc nir,,\,,
adducrs of,4,?.,/ alkaloids (l). bcc.us many $mjtety con
fonned nit osamjnes ue dirb€toSenic in aDrh.ts (ll l5) and
soDc. such 6 rrrcprozorein. aft drab€ro8cDic in humans (16)
Uher unidenrified sobsranccs. ,nctudinS non arecat nirro()
compounds in ko-r-a ber.l.qurd chews or in rhe Tdwancsr
dict. could also be coDhburory.

ln liew of fte IndinSs iD mr.c, it was surpnsirS thar rhe
assGi!rron bereeen berct-quid ch.wrnS and hyperSlyccmja
(> I l0 mgldl) was smatter rhln fq rhe ncraboljc syDdtuh.
(,r,,t,n.nr\ \uch a, hypennx(yt8t)c<rotemr! rrr,.r, n,,"
h.cn iluc rurhe.nrehon lortlLgno\,\6i rhc merah,rrc jlnJromc
bci E b$ed on tasring Sluco*.oncenr.arions, b.caus. both
rnpatr d glucose lolcrancc (tGT) and ryp. 2 diabercs (dctcr
mincd by oral Slucos,lolcr! rcc rc\t ) can ccur wnh fasr inB noF
B)Blr..mia overlap berwccn rnp,n d fiqin8 Slucosc fltic.llr) l :6 mS/dL) and lG-l (nornrit fu \llng Bluco\e bur clc\ Jfud
2-1,!lu.ose)beio8lound,Dool\ 2l.l ot-l!ru.nesesubje(r\07)
It rh. d,agnosis oi Elucosc rnkrcrlncc hnd been based on rF(l

=66.6% ofthe subiecrs found to hav€ IGT wirh.bnomatcar
dioval.lle disar. profil.s woutd have 8on€ urdcrecred. Sub
Fcts wi'h IFG h-Nc abnomat p cel luncDon (t8). whi.h \ug.
Ee\rs rhar rhe effeflr of b.ret chcwing on rn,utin releasc. or*cErion. may drrt r from rh..ff(c on tn(utrn rcsi\Bnce. Ad.
didonal Epon\ ot marlcd conta\Is b<rwe.n rhe 6nding\ on
lasxnS blood suga and on th. ba$s o, hemogtobin A,- a; 2 hoBl-8lso* rolekncc r.sts. suppon rrrs ugume nr t r q r nu,.nonE ULcarrcn ot sLtbjdrs *rlh IC.I.rn rtussrudy may h!v. t.d
ro mdeE,r'mare$f rhe os,aoon of beretauid che;,n8 w hhyFrftlc.mB rF mdt.d .sso(rarion ot hypennucytj5,er
otemra wirh ber.tchewrrg mly r.ner a panic;tar \ennriv,ry otJJrpor ri\\ue. 

'rs 
homonrr arrsorauronom,c nefte suppl). ru

bet.l quid chewing toxicity.

.The 
hisrory of meBbolic sytrdrom. in fi6t and second deSreethrw\.wa In, tudeJ h .tyn\becauk tarutla8sre8ar,un ot

rnc m.raborrc \yndrumccoutd bc con,cned by borh gcncr,u f!(
tur, md-sharcd eNtrorunenl,land trfcsryle tarors Houcver.
r'hnrDp tjmilv lt{ory ro fiAr d.gre rctarrte\ drd nor !rtccr rhe

A mrjor \renSrh ot the pre$nr cross_sccrionat srudv *as rhj.
eapopular,on bar.l ad targ.enough rornabte usro.rrm,n(

!s(rrarron\ b.rween bercr.qu,d chcwrnB and rhe, omponcnr\ ur
rhE mer$ok 

'yndromcafrer attusrrD8 tor a coD\relarron (,i., atrrlur\ lnowD ro incrcasc rh. prclat.nce ot rhe merdhotr, \yn.
Jr.,mc mJ ro.t@t for rhc du\e{e|pon* rfte(rr tound rhar 5ut
Fon rh(.8^\ibrt y ofa Lausatretlllon bcrween bflet con\un)t.
r'un and rh. mer,bolc\yndromc $CBe\r.d by,ludrcvn rhcCI) Imo!* (2). Atrhouth rh.* findhg\su88e\r rhar bcret qurd(h.$
Dg conr,ibures ro thc developmenr oi rhr mehbotr syndrome
lnd h.nce ro rhe blrdcn ofdiab.Es and va$ule.tisase causai
,r\. caus![r!.a nor b. dcoo.\[.red h cross sc.rionat sru{t,.\,--hJ. rhi. th-,oornburn{r,,irhch.r.tr,JbIro.r!hJ ,tr\ud..\rr,urd. rhc'ctnr(. tr Jr\Gs(Lj t ) rLnher pr^,pectrve \tLJrc.
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Confimanor of calstily w@td .nhar. th. impnaft. oi pn
mary prev.nlo ad cessrioo pro8r.ms fo, this habir atE d,
imponanr h.alrh ra.gers in usr poFladons tor rlE ralucdoi of
carcr risrs (3, 6), ad ,ni8hr Educ. rh. bu.d.n of mlaboric
syntlrome- r.lat d d,!.ak rD hc 6m mltion p.opte cuEcntt,(h.wrnt b.r.l nur wqld*idcfl).

ln conclusioo. siadtrcafl asociatioB *cE shown berwen
tgtcl not (Arcca cakchut ctEpint and D.labotic lyDd.orc rist
in a mate poputarion wiD . tj.t% prcval.nce;r brtetqu,d
chcw,ng. whrch mar.hed .xp.rimcntai nndr nar in mc. Dor.
respons effdls of b.rct uk (€8, on dc duradon of us, rar. of
u$, cumularivc eilbsurc, and qunrins ycr6) i. retation ro the
rist of the ftrabolic syrdrodl. suppo.l this fildin8. Howev.r,
prcspecrive studies m rcquiEd ro conhm th.* fiDd,ngs beou* b.r.l.qud ch.witr8 esanoo pntEml. already be,ng ft
v(l.,Fd ro Ed(e the rmid.nq oforopharynaeat camer, conj
l..d to a reduction iD m.r.botic ,yndrom+lar.d diqs in ttE
lO% ol rhc *orldlopolarrcn (-.6m nulnn p.rpte,.umnrry
cheeirg bel.l quid. S

W. e i!!&bl.d bN@tk gEi, irr A@uof U.:t$ in KelugCn,
fdimy'.m Dg rrE l(6lung Cl'Muniiy-t s.d rit s,r.d Sddin; prc
pm, wbch pmvid.d dE tung retE for p.nr,prB rh, tmEl $.
bair of *E cuftd itud, Th. lMl,spl,. r&.ufkd s XC|S m tl

AM.IryfdFd yirh dE daE E ivtt. dru .n ysis, ,jd uriring of rh.
&llll Y.HC Nirrd yith llr d.b @Ieum.!ld i .rprturon of ButBI 5C,ll Mw,rndC.CHpd.'p{.diIlh.drErcmv.l,daLme*.mor.
drd lnr.rF.DUd or l&ta. A rB shh,r.d ro rh. G.pL rnvs8arcd
*nun8 o, oE dra( r .,Fcbri, ot rh. r$tlr rd Or ynun3 ot lh.lMsifl TH HC srdhBizrd OE .Et s rnd tE rt rt rh. witins of
rrElrEllgipr All.urhqs +!@.d d! rird Y6io of dE brr Nkof.h.
.dnds h.d a c@nil of id6l

RETf,RENCE,s
l. IARC wd ljrg crDrr 6 ,r Eyruh of Ce,noqtu RtrLrd Hu

mes B.Gl qud a.d .I@.nur ch.lrg rd em @. .d &rrvdtotlr,lmR\.I RC Morogr Ev.l C. ,.ir3 RrlrBum2o(x.8\ I lja
2. Bd6hd B.r, Eym SWB. Slo*ci tM B.t t nut tAda.at^hutrd

iuhption .nd 0E indudiq orgtuce iDror.M. in adun CDt nie aJd
in in ir Fl dd F2 olfsFing Di.b.totoai. lq4:17r49_55

ET AL
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Transgenerational effects of betel-quid chewing on the development
of the metabolic syndrome in the Keelung Corimunitv_based
lntegrated Screening program,-4 -

lonv H Htt t-hcn- Yu"h H Chiu. onJ B ttuta l th,",htt

addnion ro type 2 diab.tes. b.rchrid us has ate been ass(ri,,.d srh itrm.srsrn trrafl rre.btd\j flesure, wa\r !i2., cho
lesrerol and I nacylslyL er ol (onJen uar,on,. an.t body we i8hr t 4 -
?). A prviols .rpe.imenbl sNdy in CDI mic€ showcd lharpr.mal e!posurc ro beret nur {A,.i o .,r.1/i!) rransmrrs an ,n-
crEed n\k ol hyp.rgtyemia to nnn_bcl.t f.d frrsr Aen.rar,on
otrspn nE, cspecially male offsprinB. Funhernorc. rhis eff6r wa<
indeFndcrr ot pareoal o, maremat hyp€!8lyc.m,a (E, How.err, nu srud6 have. lo Jarc. rnv.(rtared rhc possbrhry o,\m,hr rnherirancc o! b<r.tquid drab.roSeoicily ln humans
wh.rhd rtr 

'nh.nrance ofb.rctaud.fl.cts is h;ired todrabe.
l.s or may als appty b olh.r feaurs of rh. m.ubotic syndrome
(M.rS)as(@rar.d s,rh cadbvMUIe dis€3"sc rcmains rn ques
rion (4.6).

W. lccedy fouDd stFn8 Mi.lions b.twccn b.rct{uid
coosumpdon (indcpendcnr of robacco us.) and fcaiures of M;rs,
imlu.jrtrS s dab.rog rity, in a comutriry-based study {2).
.r 

hrs t.d usror.r rh. hypo{hcsrs ot whcrh.rerposurc lo pat.m.l
belcl quid chewins hc@sr ok nsk or eati devetopmcnr or
rearures otMerS in human orkpnns.

SUBJTCTS AND MEIIIODS

sludy subje.ts .Dd d.sign

Darduret,nrhcpEentsrudywereoblarner,iromeon 
8orn8comuniN,baed mutiiptc sceening prognm .ame.i lhe Kee

lln8.commuoxy based intcSrared $rcenirS (XCIS) proSram,
whi.h i! conduded in Keetung.rhe nonh.mmost counrv ot t-ai
wdn. Th. KclS rlud). sh,ch b run by lhe H"rt,h er..", "fXeelunt Crry.ha\ bd m progres\ troo rh. b.8rnnrn8 (,i t9e9
rnd ha erhEdl approvrl trcm the ldat h.atth iomiflce. the

'**-rt. t^,;,." ni p.**rivc Mcdic,n.. CoI.B. of pubnc ll.ahn,
Nadqal T!,!d Urir.rsi!y. TrFr. Tn*u mt.HC): U. Inrtrur. or H.atrb
l.fomd's and D..No. MaljiA. Sci6l of M.drift. N.nmt yanB.Mrng
UDrvc^ y.Ialei. TaNs (Y-HC,:,id rh.C.nh for Di.b.r.s and Mcb
boL. Mcdr,ft, Que. Mary Sch@tofM.dicift arld D..rnq,. Un,v.^n,
oi London. Royil t ndon H6p,rd, L.ndd, Unir.d Kinrd@ olJB)

'Suprored hy rh. Nanonat Sci..ccCoumit. Tajwan
'R.pnnL mrrt l6bt. Add,.s(lrcpoid.R. ro Bj aou.h.r. (.nrft

lo Drb.rd .nd M?uhotk M.J,crk. Rovrt tnndon HGo,kt, t.ontton
ErrtsB I red K'%(l,m Fm.rt bho(h.r@rro.r6 o,p urR4nlrlAutu{ r: )ms

A(eplrl lo pobbrruon l)ccmbs 5 im5

ABSTRACT
Bal(gtuund: Th. uaDs8cn.mionat mlabot,c ct etsot b.r.t{u,d
ch.wing have b6n reponcd ir mie bur nor inhumans.
Objctiver Ttns nudy ajm.d todi.mir wh.rh.r.rp6uE ro paEmal
ch.witrg ofb.tcl nur quids t.dro@ indea*d n5tofortv m.nifc{
l2UUn oI F mobolc syDdrom tM.6, rn humrn ot pnn8
D6isn: The sob,cds e.rc sclcdcd frm 66 97 r .esid.nr, ag..r > I 9
y who au€ndcd a colmlni iy-baed tnr.Brzr.d Scr6nins proBm in
Tajp.n and who werc dcrrifi.d .s parcitrhld rios (tr = 501?)
Usii8 a popularion bas.d.puenl{hjtd sody d.si8r, wccomp .<j
rlp man ag.s of offspnng wirh M.ls ar .nry baeen rh@ vho
wr..rposed @d rh@ eho s@ urc:poid lo par alchcwiiSof
quids conrain,nt b.rct nur. Cox prcponioi.t haaG rcgcssion
nulcls were !s.d ro csnmal. adjusr.d haad arj6 dd ro ass,
d@i.spork r.larioos tor par.E.l bectauid .xpcru..
R6!lts: Thc otfsp.inA who w@.rposd b pardal bd.t quid
chewinE werc youDserrlo thos vho wer. nor clpo*d. rcBardlas
ofM.tS slarusi lh.y ale had a 2. t4Jotd i.cEae ir thc risr or@ty
mdit shrion of M€6 (adjusEd tEza,d fljo - 2.t4i95%Cr: t.25.
L65) afl.r conuol for e,rirc.reDlat .nd orh€r nsk fadors. rncludin!
F6onal ber.l chcwins Si8nificanr dose{€spons. rclaions w.r.
round b.rw@n rhc ristotcdly M.rS tud ln. qudory dd dua$on
ofp.r.dal crpsurc ro b.rcl quidt_ In rh. abstrcc ofM.6 rn eid.r
pmnr and ol b.rel,qtrid consumprion by lhc othpnns. paremal
ex!,lur. ro ber.lquids imEa*d rh. rist of.dly manif.rurion or
MaS in ofrspnnS 2-il.rold (9s% Cl: t.ol. 2.64) compar.d wnh
patemal .orcxposue.
Conclusion: Our findin8s sutg.sr O.l exporur. ro parcmat berel
quid chcwr.8 ince&s Ih€ risr otdly nanit ltarion of M.ls in
human offspnnt in a dor-dcp.ndcnl manfi. AnJ Ch, Nutt
2006:83:6E6 92.

KliY WORDS Are.o .olechr. b.rt. mc!.bolic synijro@.
rosScn.mu oDrl .ffet. Tarwan, par.m.l,hDmans

INTRODUCTION

In addrtion to lh€ €srablished causat retarbn bevcen berel.
quid (paan) ch.*inB and oral cas.r, which is indep€ndenr of
chewing rob.cco uk (l). rhe eff.cr oi this habil oi chroDic
disass has Saned incrcasinS ancnrion ovcr rhe pasr &cade.
Evid.nce slg8esriry ar ind.pendenr role of b.r€t,quid .h€win8
in lhe developmem of tyIE 2 diab.r.s has tBn shown in 2
popularion bascdsrudiesconducredin humans,oneconducrcdin
Taiwrn (2) and rbc orhqcondErcd rn Papua N.w Cutrrc. {l) In

ar J chn N,n 2tJf,b.a3 6aa 92 pnnrd ,n us^ o ?006 Arcnca scEn for Nuhnon
6\S
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dekils ofrh. 
'rudy 

des8n. imPl.mcnlalion' .dlv findin8s, fi-

nafti.l scs, .id dift tnr comin..s have bc.n &scrib.d in

tul .tswh.re (9) ln b'.f, rhc XCIS pDstu wa5 onsinally
dcsisned ro invitewomcn who had not had n PaP tcsl duringth.

3 y ;E€din8 th. $an of lh. Plogr.m for sening tor faclo6

El i.g ro 5 n rplasric drs.ag and I tolllEPldlic disaesr
odE. fanuly m.tntss wcE also invn.d lo panicipar.. Of thc

rolal poputarion of K@luu8, 66 971 rcsid.nls (23%) ag.d >20 v

Save wnne. infomedcmsnl, an.Ddcd thc KCls Prc8F6. &d
had tr.n s.relEd by Doc.mber 2m3.

aeaus th. KCIS PDABm was impleftnlql on a familv

basis, th. datasd prcvid.s an oPPon!, v lo .xPlorc lh; rans

8€rcEdonal eff.cts oI bct.l_quid corsumFion on Md s wnh rh.

usc of a family Pmnl_offsPriry studv desi8n rcn.d enhin rh'
f697t subiccrs ftn cohon cdtain d l2l1E$bl6rs*ihand
5a E,J \l,b;.c$ w"lrdt M.rS. By Irnkins rh. sr..i'nsdara*l
wirh lhe popularion re8isrry thal rccordcd th€ parcnrs nade for

e.ch rcsid.nt. wc c@ld identify l0 566 Pe€nt_chitd lnos. Afl.t
.xclusi@ of ii.omplel. Penlthild rios (when a PareDL borh

Mnrs. or rhe offsPnns had mr panrcrPaled 
'n 

rh. Kcls pro

inml. we confirmed 5Ol? parcnr chitd lnos.hsiblc tm inclu'

sion in Ihc planrcd dalYs.s.

Iitpcur. lnd outcomc

Becaue wc wercinrcrcsled iD lhc transgenemional eff6ls of
parnra I ber.l-qu d ch.wins on I he nrt ol MerS rhe Jcf,nn,onof
Mels wa cenrr.l lo th. sludy ud wa made .(codln8 lo the

modified Natioral Cholcslcrcl Educ.rion P.oSEtn Adult Trc.I
meDr Pancl I Il cnEna ( lO), ie, wheo abromaliri.s w€rc Pr.s.nr
i, >3 ofrhc followins crilcria: eaisl size >80cm in wom.Dor

>9o cm in mco, srum triacyltlyccrol concentElioDs >150

m8/d, HDL cholcsLrol <50 m8ldL ( I .29 molr-) in womn ot
<40 mSldl- (<1.& ,moyl-) in men. bl@d ptsu.. >l:lOnm
Hs (ryyulkr or 'E) mm HE rd,anolE) lAlrnt hlqxl,'luco*

- i ro mgor- t .6 Ilmovl-, anddtxdymas,n,ltrI'nt8/m),
>25. Dah tor rhe 5 variables used in rhisdeiinilion ofMcrS (10)

w.rc collecled during $c subists. on sile scrc.ninS. weiSht.

hcrBhr, uarsl dd h,p c,(umlcrencc\' uJ blood PEs\ure *.re
mcdsu,.d wrrh:rmd.Jd kchn'qucs by rrdned sratf a \enuu!

bl@l emplc was tal€n afler $e subl.ca had fa(.d 12 h ovcr

nrEhr for rh. mcaufm€nr ol Pla\ma tlurcv ln4vlSlverol
rolzt chotc:rcol. HDI.<hol.sr.tol. lDl Ltol.\rrrcl. ud unL

lnfo ariononb.lel quid consumpliQn. smoking and alcohol

habirs, physical activily, dichrv faclors. and educarnffl lEvel\

was collecred by f.cc k) face intetuiews donnS rhc on+ire

screening Both duralion (in v) and quanlnv (no ot pofl,ons

chewed,/d) ot b.El quid usage werc tcorded lwo sFcilic
po,nr\ \hould t. rcred. r'N. bc(au$ f(w morhc^ had tF.n
erpo*d ro bcr.l quid {0.8'I ). onlt rh. Flarion\ f ourcome ru

naEmale\Do\ure could bL analyzAl. and lhe.tfe.r"ut malcmJl

l.no*'" *.,. nor in,",r's,rcd fulh.r second. b.cau\. rarheA

mav have \6ncd ctE$Itr8 berel qDrLl\ onl, dltcr rhc blnh oi rhc

,n,j'c\ ( rDld. rh. rlurdr,on ot par.mrl rrF\ue b.f(tr. brnh ofth.
irdcx child was c.lculalcd as lhe difterurce b.rwccn rhe a8. Df

rhc farher al .nry ro rh€ slldy (minus nEe aI comm€nccn.nl oI

b€rcl quid .hewir8) dd rhe a8e of the rnd€r otfsprin! ar .ntrv I('

rhc srudy. Iruration of Plrcrnal exPosut ro tEr.l qud sa\ ex

J,nircd rn rlation ro d8c in offsPrin8 sho $er. drlSnosed witl'

Mcrs airer 5 male olf\Prine $ere d\.lkl.d llrft Ihc anilv\r\
becaDsc parcmal betel chcpin8 had bcBun onlv altcr th'nbnh

T'h. conllative erposurc of f.rhd lo berelnul chewine was

calculacd 6 rhe numbd of Pottions ch.wed/d x th. dumion or

Slaiislicrl meihods

Ttu pnnary Nt@,llc ln.lqEmnl ed tlE at. of ftc off-
spnDt *ho w@ found ro hav. MetS. a &,fined by >1 or rtE
compoEnr abnomaliti.s. whcth.r tcwly diatnos.d or prcvi.
ously r.cosniud. W. firsl usd mrihipl. liDear rctrcssion mod-
.ls ro rd whe6.r th.( was rny int.ndion tElwcen $c diffet
.n@s in rh. rEs a8. or offsp.ing au<auirmcd GEatih.d by
MerS $arus) a er and pal.nal cxpsDrc lo betel chc*ing.
Bc.u* thc ofispnnS wilhoul M.rS d entry may nor have krown
ehelh.r rhey had M.ls o. ehc l d.vcloped ( if MeIS was foutrd
ro be p'.*nr), w. urd Cot p.olbaronat hddd! ESrcs\ion
mod.hrodrrmatc hazard 6rrcs(ilRltand rhetr c5% Ch. w'rh
a8. ar.nrry as'\urvival dmc_and rcgarding lhc slarus or lhc
who w.r. free ofM.ts.lentry 6 censorcd 

- 
comparcd vilh the

*urccnirr.d stalDs of thos€ foud lo have MetS ar enry.
To ass.ss whelh.. $. .ffEl of.rpGut to patemal b.r.l

che*in8 as a nsk facror for thc dcvelopmenl of MetS in rhe
offspring ldicd wilh Fx, an intcraclion assass(eDl was pcr'
fomcd wirh rhe os ofrtE irtcEdion vdiabl. (patcmal erposllrc
x otrspring scx) in Cor rc8tNid mod.lin8. Th€ fiDdinas *crc
rhe. r.n.d for ind.p. l.ne of.rposurc io paGmal belclco
sunpiion as a prcdicror of nsk ofdcv.lopmeDl of MetS by usinS
a urivdiar. dalysis (Coi regrEsion mod.l) wilh conlml for all
of thc confoudd idcnlih.d 6 sittrificant (P < O-05).

Dok-6potts. eff.ds for qu.odry, durarion. and omulariv.
.iposurc ro bel.l chcwina wcr€ .ach cvalualcd by usinS Eend
rests. Models imorpomtinS qufliry, durotion. or cumuladve
pa€mal .rpcur. rs ordiDal variabl.s rogcth.r with porcntial
confoundina factoE ls.x. veectablc cmsumFiotr (>l or <3
ponionsheal), €x.rci* (sdenr.ry or reSular). parcmal atrd ma
(emal MeG srarus. and personal b.l.l ch€wint by offspri.El
were compaied wnh mod.h thar includcd only lhe pdenrial
confouDdin8 fero6 id.nrifi.da srpificanr qirh likeliho€d E
rio tcsrinS. DeFnuG flom lircariry was rh.n eramjncd with
,e"pecl r,,quarny. duBnon. or cumularivF Iar.halerr\ure ,n
a compansn. id each ca-*. of models th inctuded quantny,
dudtion. or cumularivc erposur. of pal.mal b<El u* as an
ordinal vuiable *ith modcls thal included quantny, duration, or
lumulative exposur€ ot palemal bere! us as a cateSorica I prop.
edy wirh Ik€lihdi Etio t.sring. AII sratistical analyses were
perform.d with SAS le6ion 9.1 {SAS Instrurc, Cary, NC).

RESUI,TS

Th.lindings for a8. and for the veiabl€s r€lcvanr ro MerS in
farhcA. molher!. and ofkpnnt d. shown inTabl.I Retddless
of MerS slarus,rheofispnn8whowcie exposd lopa€mal bct.l-
quid chewing wele younter &atr rhc oftsprin8 who were nor
erposed ro paremal bctel cheeint lmtan (1SD) aEe: 10.92 I
E.l2 compd.d *ith 38 I 6 - 8.0 y 1. The si$ihcanr confoundine
factors fo. the prcsrce of MdS th.r eerc i&ntil,ed in rhc or
spnnS *er€ v.gehble coDsum ,on, p€enal bclel chewhg by
rhc ofi\pnnE. and pdeoral MdS staru\: no {gnrncanr inr.raL
Iion\ wcrc found b€lwe! Frenal betclch.wtnt od abnomal
,r,es rn any vaiables rhar w.rc uscd ro definc MerS in rhc ofl
\p.ins lhc* siSn'fi(ant confoundrn8 f.ct{trs, r,)8erher wnh
parcmul bcrcl habits. wcrcthcn u*d in a multilanare aDalysis ro

q
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**p'". *. fu.""*,,. r p.* _"and wiftour M.rs.r.nryrorh.sudr,

HDL
Tnacylgly.col cholBr.rot

618189

13.8182

0 09r2
0 0256

28.t ! 34
or%l

89 t 3l

0.?198

100.2!8t

0.2268
o@,7
o.2551

l!2.21 159

00t32
0 mll
0 5407

3l8l 12t
78 21 t t.5

0.l]!3
00101
o0919

206.31 ll35
0 ml5

o.:Bll

500 r I8
39.l t 3l

622r ti5

o t364

0 02a8rSAP, sysroh. Uood pEsr'.. Dap.d,abtr btEl pr.suE
'i t SD (.I5u.h v,lks)
'r T6i .ompeins tr tndrngs bcryd. nrt d fan:l. ofi3Fn€ ,IJi M.rS: 

r T6r compdiig thc findinss b.rlen hn. &d f.h.l. oftsFing *irher M.rS.
'I.cr.clin i. p.rcnri b.re..n e. or pu*r u,,a na"rS ,r"u" tn ri?n ofrsp.in!; id..rificd b, 6ins tr,- ,.g,6si' n,d.t,nasLrr.doh.rye,FrorofrspringadM.6sLrEofofisprin3.,&.rroruy.,i4r,*.6.:._";;;;.'_*
'tnE.dj6 bdv6n M.6 srtos. sr. Dd r.Ernjm: d.,rjfi.d by ,.ia ti* Es;,o .;li";. 

--- ""'

calculare adjusted HRs wilh lhe us of sEpwise mutlipte rcgres-
sion dalysis (ro P < O.O5) for fi.s fer@ in lhe oftspnr8. Th.
HRs for th. riskofMels iD thc offsprinS wilh retalion topatemal
b€tcl use. bolh unadjusted and afrcr adjun.m.nt for pol.nrr.t
conroundrns fac(o6, de shown in Tobte 2. The orspnng who
w.rc eipose.., ro parcmal b€rel{uid chcwin8 had a 2jotd (un-
adjusred HR = 2.08:95% CI: 1 .22, 1.56) insea$ tn d. risl oi
early manifeslariof, of MetS cohped wirh rhGe whowere nor
erposd l}le incrcascd nsk ofedly manifesralionofMcrs inrhc
offspring who wcrc exposed ro patemal b.rehujd chcwinS
Frsisted afler adjusrmenl for cotrfoundin8 veiabtes {adjusr.d
HR - 2 14: 95*) CI: I.25. 3.66) The iirdinSs for each of rtre
Mersi€fi,lin8 vanablcswere sim,l!r. excefl for hyp€rS tycemia
IHRs (95% CI) for abnomaliry in waisl, rriacylStyc.rot, HDL
cholesrerol, blood prcssure, and Slycemia werc L?7 ( | . | ?. 2.66).
2_42(r_1,3_13).2.48(| 17.3.46),2.16(t.E,309), d|.0r (0.25.

The HRs aDd dose-r€spols€ relationsbetwe.n lhensk ofeartv
man,re\rariun of MelS rn .'tfspnns d]d rhc ..luanriry. durarron.
aodcumularive cxrDsureof tarhe6ro bcret quid. afrer.dju$nenr
for siS.ificanl confoundeA includinS pdenral Me6. arc shown
in Trble f,. The do* effe.6 oo consumprioD rares. durlrion of
us, and cumularive .rposue found tor parcmat berelchewi,rg
wcrc siBnificant. Except forc!mutauvc exposure (p < 0.000t ).
thesr rclar,ons were ljne ('l-rble l) llowevu. rh. resutLs for
cumularive exposure have lo b. inrerpr.redwith caulionbccau*
thc numbeA of farhers in rhe highest caregory of cumntarive
erFtrure sn\ smill ind ma) h.!. dhroded rhc esrmnrc\

Thne ,nrrxra.r cDntbund,nB tacnh (rhc prcsencc ot marcr.
nrllVcrS. the prescn.eoipalcnril McrS,and rhe habiroi clewrns

bcrcl quid i, $e offsprind for cumm. of McrS w.r. auowcdfd by addrdon.l amtys€s of rh. dala afi.r nrarificalion by each
oI rhs( veabl6 The oftspDng who *crc.\p6{d to par.mal
ber.l.hcyhS itr rhc absnce otanyofd,.r I contounde,! had
a 2.5t lold (c5% Ct t.Ol.:.M) r,afar in the nst ot earty
dcvelopme of M€lS compared wirh rhos. who *crc nor cr.

DISCUSSION

. 
Ourfindtngs, whrch de b&d on a poputarion based, parem,

child [dmly $ud]. suongry ru8gsr rhar erpiaure r.r plremrt
bcrel.quid chewrnp kdds ru a nBnthcanllyeartrer appca!an(. of
M.rS in humln uf,sphng. ThrJpo\tul.F,\ \upponed by I ma.,or
trrJmS\ /) rhc 2.fotd itrreose rn rrrc nst or riAy Uevclopmenr
of M.rS in off\prin8 *ho{ tarh.r\ had chewed beretqurd\ tatrcr
L oDlrol lor cnvtronmc atn\tlero^.I enlltMetS, anl berel.
quiJ con$mprion rn offtpring,:2, rhe ritn,ficrnr dur-r.,ponse
, elarions for bor h rhe quanr,ry and th.do,arhn ot na.mar belet.

3d.h:*l"c:1 1.,.t]1,lafi ve par.Dar exp(,\ure ro bet.r qu,d
bclor. rhebinhoftheorf\prin!: andJ[hr rndepcnJent 2 )J r.nd
,ncrcay in rhe njt ut .aty J.leropmefl ot MerS ,n the non_
b(t(lchewrn8 olt\pnnp ot pa,enr\ y,rhour McrS bur w,rn bcret.

'tle ue ot a parcnr.chrtd famity \rudy dc\ren bas€d on a
communiD ba\ed 

'nr.grarcd 
sc,.cn,ng du.ty hJ\;verrt adv.n.

kges. 
'n(ludinB 

rhe a\\ei\mcnr,,t h.,rh p enr, 
"nLl otr\pnn.

snh k\ped ru th. duttu\r. ot MetS dl rh..rm( t,nc,!thcr thani.It 
'nf on \(lt ,.Ifun.,,, M(rs In prr.nr\ b, th. ojt\nrrnl,. r\ L

conrmoD rn con!entomr epidcmiohric srudic\ Simi,trtv. rhc

19 !:-
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ME-TABOLIC SYNDROME TRANSMISSION BY BETEL QUID CHEWERS

T BLE I
EriiEatd.tu&.rndiuti.dh,2,rlati6(HR,fdlttmEbolnsydlm(M.rS)fdporml.rp6oErot.lqrd.rnfdorIoidi.Er.dc

69r

P.r.nd b.r.l9!id.lr*inB

Cd.ndscn E

HjEh

BcEhuid cn *in! oJ offlFie

CuIfur.nd d dEB

t85t2t9l
mm351

222n951

,28n246

2,nr'2791
t5l/t?8t

21vt$,

I,@
zIB(t.22,3561

l.m
2 ll { l 89. 2.rrrl

092(o?f.t.t5)

0 65 (0 51. 0 79)r

tm

r 09 (0.89. r.1r)

r.00

t.o
L65(1.35,203)'

Ll?(l.lq t.7tI

to
2.14(1.25.t.66)l

2 03(r 62_2.54).

l.m
05810..14, o 77).'

126(r 02. r.55)r

dirEl dsssment of bcrel'qui.l habil\ in par.nis aDd offspnnS
*crc mad. at thc same lime, as was the asssment olenvro.
mcotal facroE rclared ro lh€ risk of M.$ rhar werc orrrult.d for

/ an lvrld bv lsing cor cBt*rd mod.ung: .djN.d fd ctrh of rh. dh.r vdabr.s ln.r h.d . siSnjfe (p < o 05).fid d rh. rirl of M.rs ri.r.
v.c m silnificdr *r oloffsFing x ch.*,ns in!.si6 for , of in droudina vo.hl6.,Fn fbm.dx:li (p=0ot6).: 'si8njfEddy dfrmnr fon rcr.RE: rf < o.ot. rp < Omt:.I < ooj

The rvrdence !or udsmsion ol rhe rist ot hyp.rSlyremu
rrom pu.nr\ ro offspritrt i\ w.alo than to olhcr t arure\ ,n
MerS. Th's could rcflcr $e rclartv. younS age (<40 y) orrhe
offspnnS sr!died, b€.au* fasrirS glyc.mia has been show, ro bc

TABLE 
'Adr6r.db.ud 616 (HRt,.d d@-EsF6€ r.la ms,inrmsoaqu, r, du,zrio, a.d onui.riw.rF6E. fa $. ooi.ld of p.Eha, bcr.t

quid crEBitrs *nh nsk of rh. ftr,holic srldtum (M.rS) in offsFns

2-

3-

D{nio of b.r.l{uid ch.ting
0
I-5v

0

5 15 x lO! b.cl quid d
>15 ! lf b.El quil{

7t54 ? l2 (095.5 64)
2 521r 0..6 r2)

6lr (0 87..5 5?)

1.89(O7r,5.@),17

' Cor propo.ridd h.rtd r.sBs,- ."0.t. *r. ,- r.
a cumulatrvc.rPosuE.Ird conftl lrtrorh.r facrs rhar si8tu6canrl, arkred Mels rist r.offsp;.g IHR (9t* clr) f(.4h,icror.- pa,.mal Mds 16"1
( I 12. 2 m)r b.r.l quid ch.u,.E bv offspnnS 177(l 15.212):r.e?rahlc.onruopris'018rorr4.o77).2rdcr.rcrso74{o(o,o9r)1 TtEr. *cr. no
srBEri.d sr of onsp.itS t ch.wm8 d.r-hN

) s,Btri6c.nrl, drfi@nr r,m Efeft.. P < 0 0l

itz-l
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rlar'vely weal tor rh. d.renon of susrain.d h}?crttyc.mra and
rvp€ 2 drab<r.s rn pr€ vrous studr.r condud.d i; Tai*an A.om
p&isoD of impaiM fasmg ptasma gtucos (tFG) accord,nS to
rhe Amencan DiabcEs Asmiato, cnleria (5.6 _?.8 ,Dot ptu-
.,^e4 ) srrh rmpatr.d 8tu(Ge roreEme ocT) iccodm; ro
worl.l llealth OrSan,zar ion .nr€ria showed rhat;n j0% or $b
Jccrs eho were diagno$d according to $e Amcrican Diabetes
Assciarion critcria will hav. undiaSros.d diab.r.! .nd 6a% witl
have ICT accordinS to rhc Worid H.._lrh Orsaniz.tion cnEria(l l). Sirula Iy. the ov.rlrp b.rwrn ttC asd IGT waspr*nr,n
only 2lt ot fai*amre subiqrs 

'n 
a sludy rh:r .xam,n€d dE

rldrion of IFG aDd or lG I ro.ud,ov&uted,s.N nsL profit6:
rhu'.,l IFC atoft;a u$d to, weDrnSttuco!. totcraft.,6/%
ol.ubj.( r\ w'h lC ramjrndbnomar.a,drovasurardrEasrnsr
prcfi le would have b€en under€ded (l 2). Similar fi ndints, which
sugscsredtha ype2 daaberes may b€ a Iate fcarurcotM;lS inrhe
TaiwaDese popularlon. werc repned by A.and et at (t3) O!.
\tudy show\ thfl rhc prcval.nc. o, MerS-defrn,ng imree\ rn
ldtr n8 Slucose was andeed hj8her i, par.rrs ( I E% in horheB and
17.2% in falbers) rhan in $.n offspn.t (2.9% in mal.srrd t.E%

ET AL

bet.l out lAt.cd .otechL) (t ) Id.nrificarion of $e mechanilms
underll,nrou I'ndinSsAwam edbc(.u*rh.ym,ghr.!m,ld
lo orne, cprg.ncric phenom.na. prcve ro b. rcleA,bte F,
- 

Thc aurhcs ,. E.r.fut f- Ennr suppon rbm th. Naion.t Scienc.Cou rlndfo h.r.chrk.t.nu,rr8..nd(ohhrn yro.k.rr\!{.n!.rnd
$ppd of Po En WrB ard 1mE I rn! WMg (Hokh Aurou ot K..tJng

Tll Hconhbd.d b dy @fr.prud d6,En o, rh. rudr.ort.cfio.nd
rr!s(or.rh.dru. rd DkrpEuhon.ryl *.rn8 o, dr lruuy,rpr y.[C
ronhb!'.d brtr.olh!tuot drdsLr,nrclt. tylB. ird mrrprdnl4. o,

1I,:]lu:nl g/l .mtblkd ,nr..(ulv ro rh. tuap6,nv.{,8ar.d
,N dh 

'ntx.dlrlly ird precaly 0 LtL Frp.nnon ot dE ntur k{ Au.Jdor, E!'.E.d Md rgRd b ltE ,'nat n_uxnpr Th. au.ho^ hd noconnrtsof'nr.rs'

R FI'RENCLS I
I lALC MorcSr:phr6 rh..yaturon of cm,68hi( nuot.h.m,cit\ronum: Lyos.tEm tnrmhMlAgtryldRc*u.hmc!n.r.

rq.-.35 30 I)
) lu3 Tfi, cluu yH,clkn 15. wu HM, Be.h.r Br. (.h.n ntH apopr-trrff b.r.d 3nd) of tti Lsr.ri6n b.rv.m Arei.nur ( h.$,ngd-r yF 2!Db.q mlrtus in mn{K..tunB cMnumr, ba*,1tn(:
, grno yGrunB }}leEll]m No tL D b.btogu 2@a,47 I 176 3lr tsdjrmrn^L C.mm,ry mrunslo.dDbcr.i rn th. NauoMtcrp .tubh(i. t.p!! N.s curm, i1b.(t nu cn.wrh8 a n(t ,acrq,u, dr.b<r.s: P.pu. N.* Cu,n.a M.dicat I 2@ t:,14. loi -7. ao(hcral-MtueN M.Eh,tr.r,..6of rh.cs\uhpr,onorrr.(,

.dr..h! Addid Biol2m2 7 rorr.ro
5 M!J@ N, addE E. Erd rw tEr.!.d Eisr sizFdi6 b.tuFn ; r;;;ffi ff ;:,"f"11;l*"11w Bryae D a\ic in [d L..no.r Br I Nw 2@.a1 267 ,'6 Clbu C tk'- lO. bn ,wH. Cha Sr. C.lmuny h6..d suP?y onddJlldlE. btood hictEntrEy .,i dEE y hjb's,n pu L,Ta,*.nLnrn Md, (r!p.,) l992Jo:79 37
7 

1 ..............,--,sx.. 

oqs Yr Ryu sl. oElf !*h b,.ay* -p.* .
" rrd:E*^r:'8_i rJoEqody cLn Ndodumad 2mc5.:a {3 8oL.h.r BJ,,Ew SWB,S@*.^jM B.Ft nur lAr.ra,aranr)(,,n

.umpnon Md $. 
'ndr 

rimorcluc*rnbt.rat hadutrcol mhc.nJ
m rhcr t l rd t2 ofr,pnng Drb.rotoBD t9c.{,1?:49 .\,o ch.nTllllrtuu yH, Luh DL,o.t C"i*,nry.tu."a.,r,,pr. **."rnl mdcr (.lEr 2flX:t&t71. 4r

l0 cl(rtunJI E\dur. sumT ot rh. ,h iJ ..Fln oI tE nduonaj ! ho,.(.d.d(rtrs ptuglm (NCtf r.rp.n p.trt e d.rRr, . .\ rtuJ.um rrd n.dm!fl of hln bto.d crD|6r.mt ,n adutb I Adutr I r.JrfrnlP.Er It) JAtrtA 2tDr 235 ).^6 q?

I I L' CL. Ts' ST. Chd P. Comp.rie, of rh. Gsulc b.rwen rlo dnSm{i-aren. b) ADA md WHOamn3 subJ.cL u hI}r! \6 iBrnull'nXrr t tu drd Xrn Ch.n, Knm.n. t9r)l oa D,aber.st{..at,n

l2 I 
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$' s t.( he p Compe.on.fn.Eb6h! n\t protrr.\ t<r$..n
\uD,.Ln E'ur tNngand ) hou ptBtu!tdc* ihpnmed lte k,nm.n \rd'ly JCtin ta&ml2mZ.tt l9_24

I I AMnd SS, Rral l, Vulsn v, d .t DLgBrtr \ur!.E,.\ ro J.r..rpru.h. Inrol.Er. ,n . muttr.rhn,c ,oputrrEn Dr.b.rB ( ar c l@l,162to 6
14 D,v. Al, I nv.rlr AH, Adnraryu SC Crr6g.rr,r {d,?s ,.!..) ,ncEuu ecnmE daruB. mg p4 salra.6\um^ Muhg.m!\
r5 s'nha 

^. 
k.o A R Indud,M or shlF cbnomlt y and xnrheJut.J D\ A$nD.!! h) .r utrn. rn ln. 8.m c.lh nt m,(c Muu R.\ tqxr.t rxt39 92

16 xrmd : \r8M sx. shr,Ih sa. srlc.t llN Lrt.lr or njn oqlrd ri\p(n nnrnholo!) dr moy au Ln! ,.nConLmlo{cot2OUr.r0

r7 Ponrra 8.s.naLts p, Btcrd.t O.Onoix Mlt, B.itb. D R.taro b.rw...hlp('BlhcmD.ild 
'mpom. ot ,,\uth sr.hm.nd rnm rnrr

'hd'mtr..nrh.n ST7,arm.n.t\ tn S^rn, t..cd t,onr,e,\,nd,,h.(.
'..c.u!n 

I $vn\ noh drmdl d,.b.i\ | I I trndon Un.Fd X,npd,.n.
\m'Lh ("i\,,,n Jnd c" Lr.l. 1990 111 ri

SeveEI bioloSical .rptanarions coutd accounr for rh. trans
8encrarionnl .ff.cl of bc&l qui.t chewing on rh. .isk of.dly
derclo?nenl of MctS. t-irst, Sencr'c cbaDges occur afre. damage
ro nucletu DNA by the spfcrfr. and.drcrnog.nic are.al n,tro.
\.mne\ rhrr i{c to.mcLt in rhe nur. rn rh. mourh. and dDnng
digesrion fmm rhe altaloids found iD rhe bcr.t (A,e.a.r?c/t!)
nur { l. r4r. Suppo( for rhjs porsibrtrry rnclu&s an incrca$ in
chromosonal abemrions ard micmnuctared ccls in Fnphcralbl6j mononucl.e c.tls ofadutr belctquid.hcw..s (t5). Ad,
dirionally. remark.ble rmErvs'n abnomat sp.rm morphotoSy
*.r. wn rn mrc. rh w.re ted de.obne or pan mast. (an
domalic chew conuininS bclel nuo ard in the sp.rm ofhumaD
pan masala consum.rs (t4 16). FDdhcmore. scvcrat nilrc_
samines simild to lhe a,..d/ nilrosmin6, such as rhc nitro$_
compound srepbzcrr. aE troM ro induc. rype I diabetes
exFrinenrally an.l can lnduc. noFinsutin dcpendenr djab€res
ar low dosagG in y@n8 anrmals( t7). Beau$ rhc p.studio, ot
gmeres is a continuous pro(.s in mer doriDS th.ir rcproductive
life, ard womc, rn Tarwan rarety clew bekl.lhe bctel{elared
facro. rcspoDsiblc mighr hc.rp€cred to affed rhe forming sper
marozoa. but norcytes, in our study popu tarion. Thc pedom
inanceofrhe rransmission ofMetS nsk by betetchewing fathers
ro male.,t^pnng, rarher rhan remate ort\pnn8.,n mrce sugge\r\
that any berel nut-rclaled 8en€ric danaSe might be timired ro de
Y chrcmosom€i bur wh.hcr rhis appties in humans lwails ad
dii,nal invesr;ganon as morc oithe sub.iets in this suoey de
vclopMCIS wifiage EpiScn.ricphenomenon. such !s increaerj
merhylation ofDNA as a result of exposure ro th€ frce radical
ca\c.d.\ Senerared by Ihe slEc,fic mcal nirosamiacs(I).coutd
also &courr fo. our firdints. llowe!.r, n may nor be posybte lo
trlcorify rhe generic or epiSenetic effects rh.r may tcad ro lhe
rusnission ofMetS nst in a cohon ofoffspring !s younS as
tho* whom we srudEd. bccau.e nor all affecrcd pcrsons will
hrvc manif€sGd Mels ycr

ln conclusiotr, our srudy \howed rhar exposue ro par€mar
bcrrl.quid chewin8 r assciarcd wirh do*-dcpendcnr hcreases
in rhe.isl ofde\rlopinS McrS in off\pnng ar an euli.' !8e rhan
i\ scen in rhe offslrine of non,berel quid chew,nt turhcA Tcr
p.r.ent oI rhe wond s f{,pullUoD. =61)0 m,trioa pLot)tr. che*a

t1 2r/

l
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ORIGINAL ART]CLE

Betel nut chewing and other risk factors associated
with obesity among Taiwanese male adults

w-c changr, c,r Hsiaoi H-v cnanS', T-y Lanr, c-e Hsiung'z, y-T st)ihr and'r,y Tail

tUn\ion ot Gmntologv R?seat h, Notiohtl Hcrhh Rcs?a(h ln,titutt\- ltip?i City, ro$on, )l tiiwn ol Bio\tati\ti \ and,
B,onlomat \ Retconh, f.htiu,lal Health R?\eohh ln\nntc\, taiFi.iry. Iaiwan antl \Diw\ian ol Heotih fotiq Re,eorch,'
National Healrh Research lnsntuEs, falpei City, Tttiwan

Objective: The .esearch .imed ai eramining belel nut chewjng and other risk Ia.to6 associared wirh ob€5iry among Taiwanese

Oetign: rhe research analyzed the data obtaidd by the 2OOl National Heatrh lnierui Suryey in Taiwan that.overed alt the
adminisrratve divitions in Taiwan Multistagc rtratified syrlematic sampling dctign was adopted lor 3utuey. All members oI a
rampled household received the inteMew.
subje<ts: The retearch analyzed qLrenionnaires anqcred by nonatoriginat mate retpondenrs aged b€rween 20 and 59 yea6
old, and the toial number of emplei aoatzed r..d 6t26.5inceveryfew Iemate tubjecB che.d beter our, they were exct;ded

Measurements: Criteria of obesity war defined a5 body mass index > 2/ tq/m2 The vaiablet incoporared {or anatysit included
rhe reiponden$' statut of b€tel nut (h@ing, age, educational ba.kground, preen.e of hyperr€nsion and diab;tes me|itus,
drinting and smoking statut exer(ia statue, and demandfor physi.alnrength at job. Generalized estimaiing equations mooei
was employed to estimate the odd .atior (with 95% Cl) of oberiry of each i^dep€ndenr vadable.
ie5ulit: Approximatdy l6 2% of respondenB were obese. Th! distribution of beret nut chsing was curcnt dewe6 15.9%,
ex-.hee6 4.,yo, and nonchryeB 79.8%. Alter conrrotling above,medlioned independent vaiabte5, hypenension, diabete;
mellitu!, betel nut chsing, never €xer.ising, and sedentary jobs were closety assdiated with obesity.
con.lurion: fhe .es€ar.h found that berel nlr chewiog .tosety aso€iared with obetity. The increa;ed apperire of betel nur
.heweB i5 spe.ulatd as the underlying cause. The prosp€ctive study n oeeded to clarity rhir ir5ue. tn addirion to increasing the
risk of developing oralcan.er, betel nur chewing 5eemed to b€.etared with anorher heatrh hazard, obesity
lntehotionol lournol ol Obelity (2@6, ,o, 359 163. doi: I O. I 038/rj.to.O80losl; pubtish€d ontine 2I August 2OO5

Keywords: b€tel nut; 8Ml; Iaiwan; male

lntroduction

A.cordinS ro the lalen starisri.spublirhed by thc Dir(rorate
Gcne.al of BudSel, Accourlin8 and Siatistics. tu.crhve
Yuan, Taiwan hat marched inro a dcv.loped .ounrry with
dn iv dSe GNP of Ustl l9c5 lo8erher wrlh rhr c,onomn
Erosth, rhe preval.nce ol obesity amon8 Taiwanrk adulrs
has also.xceede.l 1096.r The purpoee or rhis 5iudy was ro
explo.e lhe ritt factors atsociared wilh obesny in Ta'wan. In
addition ro various commonly relDned nrk fa.tor, bltel nur
chewi.S was also included.

oI Cfimrorogy R.rPrtrh, Ndooal

N.ihu oinnd, Taip.iCi9l11, r: rn

TE

Betel nur.hcwinE, a sp.ci;l habil popular amon8r.sidenrs
in Sourh and Southeasr Atia,2r i5 Seneraly betieved ro be a
rist faLlor ol dcv.loping orat cancer2,-7 Beret nur contains
uniquc allGloid, and its maio, constituents ar(oline and
ar..aidine arr rapablr oI 

'nhibiring 
y-aminoburlric acid

Thc prcvrou\ refd^h(\ 5d68en lhdr betel ul (hew,nS rdn
in.rcase body tua5r inder (BMI)e or coDiribure to central
obesiry.'o Obesty 

'5 
an important rist tador for a ltaion of

chJoni. dis.aks, such ns diaberes mdltur cardiovaolar
di*aks, and h),?errcnsion.,r r nowever, lhe numbrr of
reseai.hcs nudlnS rhe relationship b.rween betcl nul
.heqn8 and body siz€ remaitu fairly timired As Taiwan is
marked by a hiSh pr&alence ralc of tErct nul .hewin6r3 and
haswitDe$ed inoeasinS inciden.e ot r hr above,mrnr ioned
chroni( <liearcs, ou. .e*a..h hat accordinAly examidcd lhe
r.lationship brtwen ber.l nur chewina and body build.

tils



3.rel tur dn?wing :nd o6.'i9 in Triw.n

Materials and methodl

Dara consulted by our research mai.ly cam. tom the 2mt
Narional }le.llh Inrcpis Surey in Taiwrn, emptinS ftom
all the administr.iive divirions in Taiwan. The ftorn
tcctional dala uted hour€hold as n5 smatlcn samptin8 unit,
aod all rhe memtr€r oI a sampled househotd received lhe
i.reryiew. The responr r.te was mole rhan 8S%_,e Th.
queltionna ires anrwered b.nonabon8inat male responden$
a8.d 2a!59 y.ar read 6423. AmonS lhcm 297 retpondent
were excrudrd bccaus( of incomplerenes of daia Totat
number of 5rnpl6 analyzed wat 6t26 Since abongines
6(upy le'r rhan 2% or rhe roral lDpularion and very r.w
nonabo,itrnrt,emrle subieflr h.v. beter nur (heqnt
erpener.e (O.2% lor ex<hew.E and 3.1(h for o.renr
.hewe'r,, rh.y wcrc not rnclud.d rn th. anrly".

Thc World llealrh Organiation deriner obesjty .s
BMI>3oI8/mz. Thir caucatian rrandard conrsponds ap
prcximat.ty to >27kaln2 tor Taiwanes. adulrl.r.b obe5iry
at the dependent varlable of lhc resear.h, was accordinaly
defined by the oiterion ol BMt > 27 ktlm2.

bryience ol betel nut .hetins
Thc maior indep€ndcnl vanabb ot rhe rek.rch war the
experien(e of tElcl nut .hcwin8, and acordiD8 to whlch
the subieds rere dividcd inlo lh.ee Sroupt: nonchde6,
exrhewqr, and curcnl ch€ftr' The nof,chewert (includ-
jn8 only oncc or lwice expericn(e) were defincd as the

Othn indepefl.lent vstiobles

othcl independeDr v.nables in.luded rhc rerpondenrt' a8c,

educarional tEckFounrl, prekn.e o, hlTrnension and
drabere\ mcllrru\. dnntrnS and rmokrnS narus, erercue
ttaiu3. and dcmand lor physi.al 3rren8rh at iob. A8. .nd
edu(aliondl bi.r8round serc rrealed a\
abl6. Edu(alional ttacksDund refered ro ihe numbcr of
yea6 receivlna primary an.l above education. The presence

ol h)?eneniion w.r delined at ihor reeivin8 antihyFr
re.sive agents based on lhe 2mO 2O0l National Health
Insurance orrtlEtienl .nd in-parienl rccords; respondenr3
with no h,?.nension (blood p6rur < l4o/9ommtl8)
Iomcd rhe rcrerence 8roup. ]tr p'c*nce o, diabcrct
mellitui was defi.ed ai thore rc(e'vin8 h)?o8ly(emi( a8cnts
bar€d or Narional Healrh Insuran.e rc.ords; reference8roup
comp ed retPndcnls wnh no diab(let melliiur. RettDn-
,lenr\ werc drvidcd inro va,,outfl,odp\ ar follow Iou' 8roun5
ot alohol drinkint ttatur: nondnnkcrt (rh. ieferenc.

8ro!p), rhote dnnkin8 al(ohol less than oncc a monrh,
lhosc dri6kin,( al.ohol on(e lo lhricc a monlh, and thosc

d nrinS alcohol on.. a week o, moE often; rou. 8roup3 or
tmotint starusr nonsooleri (th. retcrence 8rcup), (x_
tmokeB, occasional rmoler. and reSutar rmok.rsj and thrce
8roups ol exer.ise rrarus: nonse.cifrs (the rcfercn.e
tioup). oftational (xercneB, and rctutar exercis€rs. Re8urat
erercieB rctened ro th6e er...irin8 at teast rix rime, every
2'weets, and more than 30minea(h rime.

D€mand for phyri.al srrcnSrh ar iobwasdivided inrothrce
dlffereor ley.lt in ...or.tance w h the respondents, o<opa-
tions: sed.ntary interoediate, and taborious. Scdenrari lob,
included physi.ians, la*ye'' and other highty prolesional
work R, teneral olfi(e *orre6. rerncd pe6on! and p.opte
bcrwen robr. er1 lnrermdrare phyrxdt ren8rh dr iobi
in(orporar.d .onnru(r'on and enSin.ennS iirc supc.vtbr!,
baters, carJEnteB, p€ddleu. tthnicianr, strect cleaners,
nannies, j.nitors, wairert or paitres*r, studentr. er. Labor
ious iobs included coniruclion worl(ers, noncterical carcer
soldi$, Iarme6, fisherpe.tons, miner'. eealarers, etc.

sin.e individual responCmrr might coDe from the ,ame
household, rhe dara are similar in narure and rhus there
miSht be a lack ol independence amon8 obrruationr. As an
alrernativc approach, the 8encratiad esrimatinS equarion,
(GEE) modcl, which resembter rhe Senerat toaisric reSression
model, bui tales lnro accou.r rhe dependence amonS
obfryariont, was adopted to perfom mutripte lo8iii(
reSression anal,sis and lo slimare the odds .ario (wnh
95% Clt ol ob.siry o, each rndependcnr yanabte.

Reruttt

Th. averaSe a8c wat 37 5t tO.8 yeart {mean1 r.d.), the m.a.
valueot 8Mtwat23.813.at8/m,, a.d rhe mean educarionat
ye wa5 11.613.3 y.art Br(atdown oI ..sIDn.lenrr by rhe
slarus ol bctel nu .h.w'nt read 15.91)t, (curcnr .hewcr,
whose averaSe lengrh or b(lct nur .hcwin8 wasl3.4 yca6),
4.3% (ex<hewers, I he averagc length ofchewing I l.j ycars),
and 79.8% (nonchcweB) (Table t).

At Tablc 2 iDdrcares, afre, ontroltin8 fo, rhc oth.r
irdep€ndentvanablcs, hypefleorion, diaberesmcltitus, belel
nur .hewinS, erer(itin& aDd redenrary job were (lorety
asseiared wnh ob€rty

RespondenB who have rhe habit of b€ret nur .hewinS
were more lilely to be ob€5c than rhotc who oever chrwed
(odds ratio l-475, P<o.mt). Ats thoec who werc ex.b€rel
nur chew.B r6ded to be mote ob.se than those who nrver
.hewed (P-o.o52). Thr relationship berwecn brlct nui
chettnS and rhe ,ertDndenr s. dajly .onsumpt ioo o( ricc o,
noodlei (nor incoqDrated into rhc reSression model ,or
(ontrol) wat tunh.r cxamh.d by t,.resi. R(tutts rcvcated
rhar l9.a% of cuncnt betel nul cbse6 rook lhrec or more
hc\iin8sol dcc(n@dlerIEr day. Thepcrccnra8e dropFd ro
36.4% for (x.h(wc6 a.d dccreas.d turlher to .t2 t,,i, tor

rir.h.udl l@m.l ol o6.itl

&eL

w< Orr . d
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t6r lltr re Fr nu{n/

r/ro.rornreFe.r

o.tud td ctvtad d4)th d pb,o:

'Ct[ li4h d nr re6 dsa.d dn o6.rv \.r it-.d . gr&p.r<o0r'P<oot rr<o@r

noncheweB. The percenrage oI eadnt les rha! lwohctpings
of dce (noodle, was 25.291, fd turreDt chewe4, 29.6,i6
for ei<hem6, .nd 31.8% for nonchewers. h it obviour
rhar rh. daily .onsmprion ot ri.c (noodle, {or beret nut
.hewers was Srcaler th.n rh.t for nonberct nur .heweE
{P<O.Ool, r2-t.n) (ri8urc I). Howcver rhe atmDrron or
nce (noodl., .oneumption and obesiry was nor proved C!,6r{ree6

Iiqurc I R.ranoaip b.rffi b.rd M (h. ngrnd.L,,i6umplo.d.r. (no.db) (d6r (h.hgr n.19n ,jq ne(.(ord*,) F d:y$.n llffhe. dh p<o(Or t rz id

chewirS wai associared with obcsitl Tlii rcruh (hoed rhc
findint of a reseai.h corducted on the peoptc ot Banatadeshi
an.rttry in ea3t l.ndon.ro

5 -*i

Disauisionl

Ob€5fty it . common .hroni.
worldwid..s'2t'22 oui analy5it

dieear in Taiwanr and
(ontirmed that bercl nut

i ;ffi|e-, oaob.q)-

pe1-



t r.l rd d*n!,n oa.ily h rrrn
wt Clrig .r d

'h clanfy if lher. ir aoy si8niti@rr ditf.rence bcMecn
rhc 297 sampler .r.luded from our anatysis b.caute ot
their data imohPletenesi (inomplere emplc, and rhr
6\26 .nalyzed emplet with .orrplerc dara (comptere
srmples), rhe companron of rh. two tub,emples war
exe.uted. Ir rvar ,ou.d rhar rhe inomplde smplet w.re
older, had a lowercdu.ahor level, high.r prevaleoce o( betel
nut (heinS,lorer re6ula! exer.nint rare and r hi8he, rarc
of labo.iout iobs ihan the (omplete rampls. We aDalyzed
two addftional models, in whjch .both complete and
incomplete r.Epler were incld.d. to adiu( the porenriat
bia! resulted from ihe diffeEne betwe.n thete two sub

samples. ln the fiBt model, we arsufred @nservarivety
all the 297 in.ompler. $mpl6 wrle nogob.rr, and in model
2 we arsumed radi(ally rhar they were .ll obcse Bor h models
show€d rimilar rerults and .onftmed rhe lindin8 of our
original model (only in(luded the complere emptes) ihar
berel Dut chewin8 was sitnifi.amly aso.iat(d wirh otpsiry

The contdbulion of b.tel nur.hewint ro obesity may lie
in the fact that thc alkaloid in b.iel nur .an promote onc'r
app€titc by inhibilinS CABA r.c.pro!.4 AIrhouSh our
analysir showed ihal belcl nut ch.wert rek mor. sraPle

f@d lhan nonchewer did, we did nor have dala abour rhe

inrate of calories. fie assumflion that rhe obcriry ol betel

nur .hewe[ is relared w h incrcas€d food inrate nefdr
turrher invertiSarion.

In accoidance wilh olhet retbnt, ou. ttudy als found
thar the pr.kncc oI hypenenrion,2''z6 diabete5 melli-
rus,'aI' '"7 4 tacl otexercise,t'sand rh@w h redenlary
jobsrr we.e .sialed with ob€tity (Table 2)- Rcspondcnts

who did reSula. cxerdse or laborious iobs had siAnilicanrly
lows percenta8e of beirg obtse, suttestinS lh.i morc
physical adiviliet do help rcdu(e obesiry

In con(lunon, Derel nur .h@io8. rhe pr.qncc ol
h'?erteniion and diabclrs melljtus, a.d eedenlary lilcnyle
are clokly asso.jald widr obetily. sin.e obetity miShl had

ro rhe devetopmcnl ol diab€let and h)?€nention, lhc
ars(xiation D€lwecD htelnut chewinSand diabrtcs mellilus,

and berween h{cl nur (heqnt dnd hyPerlcn\ton s
orrendy undcr invcsriSation
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Betel Nut Chewing ls Strongly Associated With General and

Central Obesity in Ghinese Male Middle-aged Adults

Wen-Yuan Lin. F. Xavier Pi-Sunyer, Chiushong fiu. Tsai€hung Li, Chia-lng Ll. Chih-Yang
Huaog, and Cheng4haeh Lin

Abstract ' ,

Bdel nur chcl,ing has becn rcponed to increas.lhc risk ofcardio!"scula, diseas€ and all{aus.
monality- Th. re6on is unclear. ID thk stldy, we investigated rhc association b€tw€en bcrel nur
chewing and gen€ralob€sity (BMl>25k8lm2) dd ccntralobcsity (waisr circumfe'cne (wC) >90
cm). A rotal of 1,049 male subjccB, aged:40 years, were r@ruilcd fiom Taichung city in Taiwan
in 2004. Thc r.lationships berw.cn b€lcl nur ch.wing and Beneral and c.rtralobesity wcr€ sludied
by muhiple linerr and logistic rcgression analyses. The prcvalence of cunenr ard former b€tel nut
chewingwas 7.0 and I0.5% in ournal. Taiwanese cohon. Cun€nvfomer b€rel nul ch4€6 had a

higher prevalcncc ofgeneral and ccnlral obesiry whcn comparcd wiih individuah who had never

chewcd berelnut. Adjusred for agc, diab€tes, hypcrtcnsion, lipids, smolin& alcohol drinking.
physical activity, income, ard educarion levcl, th€ odds r.lios (ORs;95% mnfidenc. inr€wals) of
g.ncialand ccntalobGity dong th. lowcr consumption ofbelcl nul chdcrs were l.7E( 1.07,2.96)
and l.l9 (0.70, 2-02), rcsp€ctively, compared to 2.01 (1.t8,3.41)and 1.89(1.10,3.23),rcspc€livcly,
amone highcr consumplion ch.w.E compared lo individualswho had never chew.d betelnui. The

increasinB ORsof8eneEland centralob€sity wit} higherbetelnul consumplion rcvsaled dosF
response effec15. Using muhiple linearrcgression analyses. aner adjusting for pol.nlial confoundcrs,

berel nur consumptiotr war srarisdcally signific dy ass(xialed wilh BMI and wC. ln conclusion,
bet€lnut chewinB*as indcpendently asso€ialcd wnh Seneraland centralobesity in Taiwanese men.

Dose .cspo.se .ffecB oflhe association between b€tel nut consumPtion and Scnercl obcsity as wcll
as central obesity were found.

INTRODUCTION

ob€siiy isoneoflhc most scrious problcms in humar heal$ and is rc.ogniz.d ls an imponant

risk factor for many chronic dis6es, such as cardiovascular disease, iyP€ 2 diabetes,

hyp€nension, and cancer (l i). ll has also becn identified as the scc,old preventablc cause of
dearh (7). Ob€sity has increased uramalically around lhe world. ln US adulls,lh€ Prevalence
of obesiry ( BM I :30k8/m2) doubled b€N-een I 986 dd 2000 ( 8). According ro the N ar ional
Burcau of Economic Rese ch in $c Unilcd Stales,aboullhrc€-founhsofAmericans u 20 ycars

are predicrcd to bc oveNei8ht and two-fifihs lo be ob.se by the ycd 2020 (9). Although lhe
prevalence ofob€sity is hig! and rising in developed counlries, the increase is often fa{cr in
devcloping nauon\ tor e\ ample, a nal ronally rept es€ nlal ive swcy in China from I 

"9 
[ lo

1999 2000 showed lhat thc prealence ofoveNei8hr and obcsiiy had dramalically increased

in all agc group5 md in both rural and urban areas (10). Thc infieasc ofobesiry (BMl :2Etg/
m2) was morc fian fircefold in men ard rwofold ;n women (10). The snuaion is similar in
many othc, Asia-Pacific rcgions. ln Taiwan, brsed on lhe dala ofthc Nutrition ard lleahh
Suryeys of l99l 1996 adlooo 2001 , rh€ prcval€ncc of obesity ( BMI >25kg/ml ) in adu h
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men ircEscd from 24.71o 33.t%( ). This dramadc incrac in ob.sity durirg thc pan lwo
dccadg undcrscorcs lh.r .vcry rcgion has irs own spccifrc prcfaenc.s offood and tifestyL
b.havior ad il is imponart ro idcnliry difl.mt risk factoB tadirg ro obGity ir difTcrEnl
rcgio'rs.

Bclcl nd (Aftco cat.chu)is thc fo{nh mosl widcly used addicriw subsLDc. in rhc wortd
( 12, I l). Thcr. d. -600 mi ion pcopt€ who chd berct nul wortdwidc, mosl of th€m .6id.nt
in Asia,Peific rcBions ( I 3). a.tct mt chcwirg is oot onty r.tatcd lo rh. dclctopm. of oEt
and csophag."l canccr ( t 2,I 4, | 5) bui aho to tyF 2 diabcrd m. ilus, hyp.nensior, merabotic
syndlom, chronic kidney dis€as., a'd i..ri dis.ale ( | 6-20). tn a pr.viou, siudy, wc tound
rhal T.im.sc mcn *ho wcrc bact nU chcwers (cith.r currcnt che\r/.B or formcr chryers)
had an inc.easd rist ofcardiovas.ular dis@ ard a -.aus. morratiry (2t ). Tll€ maio
comporcnl of berel nut (a,Ec' atkatoids) is an inhibilor of t-atn inobur-vric acid (GABA)
receplor ( | I ) a.tet nur chNing was closcly associared wilh BMt and ir was proposcd rhat $e
underryrng caus was ;ncr.ar.d appcrne ofb€rct tlul ch6rers fircugh llE inhibitory cftccls of
betelrut on the CABA rcepror (22). Chang sr al and Mannd e, af abo proposed rhal obesity
could b. rhe posibl. inlemcdiary by which b.lct nur chc*iDg cootd incl; cadiovascutar
dis.rs€ (22,23). However, rhes€ studics onty focus.i on fi.;tadonship bdwcen b.rel nut
chcwing ard cith6 Bcnerat or cenrrat ob€siry. Fudhermorc, $cse siudics did 

'lot 
deiail the

cumulatirc bet.l nul chwin8_years, so that rl,e associalion b.iwefl belet nur chewing and
ob€siry coutd b€ inlucnced by r€siduat corfounding. B.calse betetnur comumplion may
incrca. ftc risl for obqiry and its crmpt;cztions, it is imponant b rss.ss lhc associarrcn
b€rwecn beret nu ch.winS and obcsity in A sian counrries. The Wortd H@hi OGaD iz.rion has
us.d BMt a,d *aisr circumf.mcc (wC) ro predicr ob.siry (6), s wc inv6ris;ed rhc
asseiarion b.nrc€n bolh gcn.mt obcsiry (measured ry BMI) aDd ccniratob€;iry (measured
by wC) and cumutarivc b€lct n chryirg-y.an in Taiwanesc mcn in r mcrropotiian city.

METHODS AND PROCEDURES

Subjects

Th. rarger poputarion wasTaiwancirizlns as.d >40 inTaichun8ciry, Taiwan in Octobei 2m4.
There wcrc a rorat of 16l,54l residcnts in rhis ar.a al $;s rime, *t ictr ,epresenr"a _l.Ot"u. of
thc narionat poputalion ofihe same ag._ A stratified, rwo-srag. nndom s.nptiDS approach was
uscd tor lhe selecrion ofthe survey sampt€i a the sanptine rat" *.! p-ponionrt ro.ue
wilhin each srage. A lolatof4,280 individuats w.rc setcdJ DuhS houslhotd usirs, w.
identjfied 750 individuats who werc nol eligibte and wecxcrudcd rhem from rhe sampre._r.he
redons for exctusion anctudcd derh (, = IE), hospiratirrrion or imprisonmc (,= I4), tivina
abroad (, 39), movin8 oul ofrhe hom€ (, = 4 I I ), living wirh rct;ivcs/childrcn\ house (i =
7), sampling fiame efioB (u..59), ard nor bcins at hom; duinB dscc visiB made b;icnienc6(,,.202r.AmonsJ.5l0individmhset.caa,*ryi.tsors*di"prii.,p"".
I nus. rne orera respons. rale wa 66.89.(2+26, Amongfi. I,t4TmalesubiNl5.eE

individuals did not compleic rhc qucsriomarrc ir.ms penai.;g ro b.rct 
"ur 

ch"';,ni r,aun..
Thereforc, thc bas€rine sub.iects ana t) rd ,n fie srudy c"rp,;,Ia r ,ols ."i. p;,. iir_".
Fcmalc bcEI nur cheweG were excluded b.caus. rhe prcvatenc. orcfi.wm; *o;n wa!
vcry low (prevatcnc€ was 17.4olo in men and 0.25eo in fc."r. in rr,ir.rravt. r,ro,ioi,rri"or
dificrcnes *erc obseryed in ase, hc,8h! *ci8hr, BMt, wC, and Lip ci,;;rcrc;;;;..ng
s€lccled subj.crs (, = t,049) and excluded subjecr, (, = 98)_

anthropornetric index and laboratory assays
Trained slaffmcasurcd hciAht, WC, hipcircumference, w.,gh!andbtood pressurc d dcscribcd
in prcvious repons (2,r_26)_ Thecohon was divid.d ir. sr,ar fry.r) q"*it.r. Bl;o **
drawn in rhe momins aficra t2-h ovcmishr rasr and w^ ** r", *"ty;, ;ii;;";;;r
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colle.tio.. Total cholesterol, highdensity lipoprotein chol€sterol, lriglyc.ridcs, and fasting
glucos! lev.l w.rc analyzed by a biochemical aubanalyzcr (Bc.kman Couh.', Full.non, CA)
ar thc Clinical LaboEro.y Dcpanm. (ChinaMcdical Uoivcrsiiy Hospiral, Taichung,
Taiwall).

Soclodemographlc lactors and llfestyle behayiors

lnforlDatior on sl.ctcd dgnogrnphic (agc,86dcr, mariul iatus! emptoymcnt. l.vct of
.duc.'rioo), rociocconomic, lifcstyle, and behavioril checrcristiG (di.t hislory, phys;cat
activity) iicludinS m.dical history werc coll.cr€d u5ing s€lf-admiDisr.rcd qu.srjonnanes_
Marial $rrus was codcd 6 sirglc (urEAried), manic4 and widowcr/divorccls.pararc. The
cumul.riv. .xposur. ro shokinS, alcohol drinking, ard b.l.t nul chcqint was asess.d by
rccordin8 thc durarion (ycrrs), frequcncy (iimeyday), quanrity (numb.r4iD6). and .thanol
@nlenl (p.rccnt) Fom.r ers wcrc also asked ftr rheiraSc arquininA. Cumulariv. pack-

)ears ofsmotinS {v.rc calcular€d as smokinB-}eals muuiplied by av.msc darty c'sarcnc use
divid.d by 20. Cumulalavc pack-y€a,s for smokeB wcrd car€sorized bas.j on an cql,l3t
distriburion (low: :19.5 p&k-ydsi high: >19.5 pack-y€&5), so smoking srzrus was
ca&goriz.d as non. (0 p&k yea,s),low (0-19.5 pet-years), and high (>19.j pack-ycars)
History of alcohol consumption war coded as drink-years (drinUday : ycaB) in which a
"drint" was defined a! consm inB 0.5 oz ( I 3.79) ofe$anol (27). Averag€ atcohol consum prion
for cach time was d.fin.d.s the averagc amounr ofalcoholconsuoed eah limcacross lhc
intcrviews. Th. avcnge fi'cquency ofalcohol drinking was r.corden as limeyweck. Ir was
divid.d by 7 ro g€l timevday. Th€ avemge conrenl of alcohol drink ing was rccordcd as lhe
avera8c p€rccnr ofdiffereni rype ofalcohol which subjects usoaly drink. Daity alcohotamount
for a consumed b€veragc was calculated as follows: "drink" = averr8€ alcohol consumprion
p€r timcs x avcrage ficquency f'er day x avemge cont€nr of alcohol drinking divided by I 3.7.
Drink-ycari for almhol drinlcrs were calegoriz.d bas.n on an cqual distriburion (tow: Sl_4
drinl-ycar; hiBh: >1.4 drink-years), so alcohol drinkjtrg sratus wn divided a! nonc, tolt, and
hiCh.

Avcragc bctel nul chewing ,was defincd ar th€ averag. arhounr ofbctet rut consumcd cach rime
acrossth€ imcryiews (quidylimes). The av€nge lisquency ofb€r.l nut chcwing wls record€d
as lirnavday. Cumulalive quidyday-ycars ofb€lel nut ch.winawascalcularcdas follows: bclcl
nul consumed cach time x daily avenge frequeocy of belel nur chewing r exposurc years.
B.rel nut chcwin8-year for chew.B werc caiegorized based on an .qual disrnbulion (tow:
<T6quidyday x yeaa high: >76 quidtday , year). Finally,betetnlll chewingstaruswasdivided
as none,low. ed hiBh.lncom. {as divided inrorhree levcls: low (<USD r5,000/year, rarc -
32: l), middlc ( 15,000 3 7,500/year), and high (>17,500/ycar). Educalion was also dividcd inro
rhrcc lcvcls: low(elcm.nbry schoolud b€low), rniddle ouniorand $trior hiSh schoot), and
high (coll€ge/univ€rsity a above)

Detinhions of obeslty, diabetes, hypenension, and mean arterial pressure

Obcsity w.s defined a, BMI >25kglm2 and cenlr.l ob€siry as WC >gocm, according lo rhe
dcfinition of$c world Health OrSatrizariotr for Asia-Pacific arca ( 5 ). Djabcrcs was d€fined as
fasiinB plasma glucosc concentralion :7.0 mmoUtor on drug fearmenl fordiab€tes.
Hyp€ncnsion was defincd as sysrolic BP >140 mm Hg or diarrolic Bp:90 mm t{g or on drua
lreatmcnl for hyp€nensiotr- M€d anerial pressure wascalcutared as ((2 , diaslolic ap) t
syrtolic BP)/3.

Statlstic.l analysis

The dala arc presenled as means and s-d. unless indical€d orheMise- Sludenl s r,tcst and
Pcarson'sl2-test were used ro compare mean valucs for conrinuous and categorical variables.
LoB rransformario. was us.d for variables with significant deviarion fiom normat d islriburion.
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assess€d by lh. Xolmogorov Smimov 16l bcforc ftnh.r analyscs. ANOVA Gn wat used lo
mmparc lhc conlinuous variabl.s across bcl.l nut ch€win8 groups. Thc P.arson's f_l€sl was

used to comparclh€ ditr€rences in fte lifcstyl.v iablcs (smokinB, alc.hol dnnking, bctclnul
cheeing, ard physical activity) and socio..onomic f&roB (incotn. and cdEaiion levcl).

Multivdial. logislic rcgr.ssiolt analyscs wcrc us.d lo cslimalc lhc.djusl.d odds raiios (oRs)
and lh€ir 95% cdfidctlct inlcrvlls for lhc pl6.lr ofgcncrrl and c.'llr.l ob.sity in rclalion
ro b€r.l nut dr.sing- ThE ditr r.nt mod.ls wse denved by adjusring for difT.rent
coflfoundcr! (slrh as ag., lifestylc hhavior, and labonioty assrys) lo minimizc rcsidual

confourdinB. Multipl€ linear rcgrcssion @lys€s *6. also uscd ro &ssess lh€ asso.i.tion
betwen BMrWe and cumularive sposurc ofberel nul chcwing wifi adjLrfnenl for Por.nrial
confoundcrs- Allsblislical tds welc two sidcd al lhe 0.05 significance l€vcl. The!€ statislical

ualys w.rc pcrformcd llsins rhc PC vc'sion ofSPSS slatistical softw4e ( l3lh vfision; SPSS,

Chi@so,IL).

Ethics approv.l foi patidl r€cruillncnl4d dala analysd was obBin.d from lhe lnslilutional
Reviw Board ofthc ChiDa Mcdical Univc'sity Hospital.

The preval!.c. ofcurrcnl and fom.r bcl.l nut chryin8 was 7,0 and 10.5% iD malc Tai*ancse.
The prcvalcnc. ofg.n.nl and @nral ob6ity was 43.J and 33.9"/q r6P€ctiv.ly. Subjccls wilh
gener.l obGity w6. younge, and had highs body w.i8ht, BMl, WC, hip circumf€renc..
sysolic aP, diasolic BP, fBlina 8lucos., Eiacylglyc.rol, and p.cvaldc ofltyP.nension and

lower hirhicnsity lipoproiein cholcslcrollhan mngencml obcsity subjccls (Table l). Ccntnl
obesity subj.cls wcr. old.r and had Ercarcr h.igh! body weiShr, BM I, WC, hip circum ferene,
sysrolic BP, diasiolic BP, lriacyl8lycclol, and lhc pr"val.ncc ofdi$cl6 and hypcnension and

lower higinensity lipoprotci, cho!€sterol than nonccnrral obcsity subj€cts (Tablc I ). Ch€wers

wilh higllcr bcr.l nur consumplion w€r€ younger and had hiSher body w€ighl, BMI, wC.
smokinr pack-yc3's, alcohol drinl-yces, darylglycerol, incomc l.vel, andeducalion l.vcl
than nonchcuc's (Tabl€ 2). Using multiplc logistic reSrlssion aralys.s wiih rdjuslmml for
polenrial corfou.dcB, lhc ORs for Sen.ral and ccntr-.| ob.sity u,ere $aisdcally hiSher amoog

cheweB with high€r b.r.l trur consumpiion fia, among nonch.wcB (nodels I - 3 in l able I )
Among thcsc modcls, thde was no int.raclion (P > 0.05) b€twc€n b.rcl trul chewing and

smokin8 or alcohol dnnking status for prcdicring the risk ofscn.Eled c€niralobcsily.
Adjuslins for ag., diab€t6, hypencnsion, lipids, smokjn8, alcohol drinlin& Physical activiry,

income.and cducarion level,lhe adiusted ORs (95%confid.nce inlervals) of SeneEl and

clnrral ob.sity among the lower consumplion ofbetel nul ch€*crs were 1.78 ( I 0?,2.96) and

l.l9(0.70,2.02),6p.crivcly,and2.0l(1.18,3.a1)andl.E9(1.10,3.23),rcspectively.among
highs consumplion chwels comparcd wirh ind;viduals who had ncvd chwed b€relquid
(model I in Tablc l). To bener undeBl4d lhe asso.iaiion betw6n obcsity od cumularile
b€tel nur chewirS .xposur€, we also used rnuliple lio@ rcg.ssion analysB to cla'ify the

relaliorship belw€cn BMI and/ot wC and belel nur chewing-y.ars (Table 4) Log

transfomation for mean ancrial pr€ssurc, fasling glucose, and lriacylSlycerol were done for

normal disribution. The dislriburion aboul cumulalive b€lel nulchcwin& !mokina, and alcohol

drinting was nor norInal, so we dividcd rhem inro two dummy vatiables (high vs. nonc and

low vs none). An.radjusting for polcntial confoundcE, we found that BMland WC were

sEongly associated wilh cumulativc b€tcl nur exposure (bdcl nut chewinB'yeaE) (Tabl.4).
Smoking is another risk factor ofBcneral and cnml obcsity. To funher cldiry $e effed of
smoking and betel nur chewing on ob€siry, wc aralyzed lhc relalionship b€lween b€tel nul

chewing and gcneraland/or cerlral obcsiiy in never smokcrs. l'igure I compares lhole who

neversmoked ro ncvo chewers. Usin8 muhiple logislic re8rcssion analys€s wirh ad.iushenr
for poremial confouders, rhe adjustcd ORs ofgendal obesity (Figure la) and cenlral ob€siry

(Figure lb) among the lowerconsumption ofb€El nul cheweB were 1.64 (0.71, lE 6) aM 1.57
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(0.40,6.22), respeltively, and2.97 l0.50, t7.9\ 
^nd 

6.32 (1.00,19.7), respectively, among
high.r coDsumprion chewe6. 1 he adjLisied ORs for the presen.e of8€neratod centlalob€sity
iD rclarionto b€t€l nutchewingwere high€r among nev€r sdokers rhan among allsubjects
(Fisure l).

DISCUSSION

We havedemonstEred rhal bolh generalobesiry and c€nrral ob€sity c closely Bsociated 1o

cumulaliv. belel nul chewing-years in a popu lation'based nudy. Dose response effecis werc
ako found. Funhcm]ore, th€tffecls of betel nul chewing on obesity arc remdkably increased
in ncve! smoker\. Our find'ng ha rmpondnr rmpl,cdrrons becdu,eihere n d ld8e poputariun
in the world who is obese and ch€\rs belelnuls. A grea! challenge in public heallh in Taiwan,
as well as in olher coun$cs wilh a hi8h prevalencc ofbel€lnut chewi.g. is ro dev€lop useful
nraregies for rhe c€ssatioi ofibelelnut chewing.

new studies have addressed rhe assdiaiio. between ob€sity and b€rel nur chewing. Previous
animal studies have shown inconsislel1l resulls. For example,2-wcek old hmsterswhich u€re
fed belelquid or ece nur for l8 months showed dccreased body weighr(28). On rhe conlrary,
younsaduh CDI mice which were led b€lelnul;n slandard feed lor 2 { daysdeveloped cenrnl
obcsity laler(29).Tso epidemiological huma. studies suppon our Buh.1n one, Yen e/ o/
found berel-quid chewing to be associaled wiih cenrral obesiry in a populalion-based study
(16)- In aother, Mannan er oI found lhal Asian belel nut chewers in Easl London increscd
their WC (23). Chang er dl ako found b€rcl nur chewi.g associaled wirh eeneral obcsity in
Taiwan (22). However, rhere are no popularion baed studies which invexiaated the
relario.ship b€twen belel nui chewing and borh general and cenrEl obesity. Our popularion
-b6ed study demonsEates that both generaland centralobesiry (usin8 eithermulliple loSisric
regression or multiple linear regression analyses) are strongly ssociated with belel nul
chewing. Although our study is a cross-secrional one, ourpopulation is la-rge€nough ro allow
us to adjust for m y potential corfounders, such as lifestyle factors, diaberes. hyperrension,
and lipid prcfile,which have been sho*n ro increase ihe risk of ob€sity, l:inally, we also have
found the adjusled ORr for scne€l dd central obesity increared with the iDcre6e of
cumulalive belel nul chewing-years dose, wh;ch supporrs lhe possibility ofa causal assoc ialion
beI*ee,) belelrur chewinadd ob€sity. Thc doscrcsponse relationship existsnumcrically, bur
did nol reach statistical siBnific&cc bcruccn the hish a.d low doses ofb.lcl nur ch€wing

There de two possible mechanisms linking obesiiy and berel nur chewing- first, lhe main
componenl ofbetel nul(areca altaloids) is an inhibirorofGABA receptor ( l2).l he inhibirory
effecls ofbel€l nut on the GABA receplor may resull in an increase ofappeiile wirh evenrual
fat accumulatio,l (l2). Second, the areca nitrosamines dcrived 6om aieca alkaloids are
diabeiogenic (12,29). Tuns?ral have foundlhar belelnulchewinB indepe,denrly conlribulcs

. lo lhc risk of hyp€rBlycem ia and iype 2 diabercs in Taiwanese men ( I 9). Hyperglycemia and
type 2 diabetes aie closely relaled lo insulin resislance. Belel nut chewing lnay inducc the
developmenl ofinsulin resishrce, which is Asocialed wirh an increas€ in obesiry over lime
(30).lhe cxact mechanism li,kingbetelrur dd obesiiy is unlnoM md this merirs funher
study.

Cigarenesmokerstend 1o havc alowcr BMI lhu nonshokers (31). Howcver,cigaJene smokers
accumulare sianificantty mo.e abdominal adiposity than nonsmokers ofa similar BMI €2
31). Alrhough quilring smoking leadslo wcight gain,less upperbody fat deposirion occurs lhan
would be expected (14).ln oursrudy, we found thar subjecrs wnh ccnlalobesiry had a hisher
percenr ofcurenrfomer smokers than subjecls with r)oncenrral obes ity, bul lhis trzls not 1rue
for fi€ gen€ral obesily Eroup (Tablc I ). 1 n Table 4. even though rh€re w6 no nalistica lly
s;gnificant d iJlerence berwecn BMI/WC Md smokinB slatus, the relal ionsh ip be$veeo WC an d
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smokingslatus trcads posilive ad for BMt, n rcnds Dcgaiiv.. This is sim;1a to othc' srudics
(32J1). Borh bcrct 

'lut 
ch€*ing d smokins arc iDdcpcndcndy ass&iatcd wid, @,ttr.t ob.sity

in fiis nudy- Wc also matyzrd rhe effecr of bdet nul ch.wiog dd smoking o, obesiry. tn
Figurc I , t{€ fol,nd that the adiusled oRs aE hi8h6 in ncv.r smor.6 rhe in .I subj;c6. rr
secms thal bclcl Dur charinB is morc imponanr $an smoting or incEasing ob6ny. ;p.ciafly
in clnl,al obcsity. Funhcrmorc, rh€ .djusred ORs for ccmrat obcsity incrca*a uirh an incrcasc
ofcumrlativc bctel nur chewi,rs dosc, revejing a dosc respons..ffccr. Dwetoping usetut
slraicgics for $c ccss.rion ofborh smoki,B dd b.l.t nur chcwing are imponani frirure
initialivcs ro pr.veni ccnrral obesiry. In ou. previous rcpon, wc found rhat 8j and 64% of
clEcn! bctel nut ch..,cE dc{oncEenr smot.rs and atcohot drint.rs, respe.rively (2 t ). From
Table 2, we foud rhat subje€ls wir} a highcr cumutaliv. crposr:re ofUereinurch*insrended
ro hav. a hiah.r cuD ulative exposure ofsmokins md.tc!hol_ h is tirelyfiar sB6;fut
smok;Dt ccsrarion willredue rhe Ele of bdetnut ctlcuing in arcas *.irh a hith pr.vat.nccof
borh sDoking and bcr.l nu chcwins. I

Smotin8 rare is increasir8 in mosl davetopin8 counrriis" 6p.cialty in China, tndia, and
lndoncsia *hich also havc ahi8h prcvat e ofbdetnur chering(jr). Successtut sn,okinr
cesetion slrat.Bics have bcen daetop€d in thc Unilcd Sratcs. AccordinA b $. Cenrcrs for-
Diseasc Control ard Prcvenrim, ciga'ene smoting has b.Gn dropping saeadity aDong
Amcri@ adutrs from 42.4ol. in I q65 to 2E.E% h t9E7, ed t9.8"a,; 2007 I i6r AD;tvinn
similar smo*irg c.sralion straregies devetoped ,n Unirea Sur* on *r"r 

^r ".s*rion 
moi

rcsulr in dnmatically lowerin8 the prevalence ofcigarcn. shoking and b€ret ntrl chewin;in
Asia,Pacifi c countri.s.

we also found that physicat iMclivity, Iow incom. lcv.t, and low edu€tion tw.t w.re
associat.d wilh cumulalive bet€t llut chwjng iD lhis poputarion-bas€d nudy. This is similar
ro prcvious studi.s ( I6.2 I ).

Ahhouth w. hav. shown rh berel nul chryin8 is.toscty r.ld.d ro obesity, rhft ar sveht
linitalions to rhis study. FiR! this snjdy is a cro.s-scctionat onc, so ausatiry cmnor be
demonsmted. l_ulurc prospeclive cohon studies are ncc€s$ry. Sccond, rh. erpo6ur. ro b€tet
nu chewinB was from s€tf-rcpon quesrionnaires, lhe poienrial mis.tassificarion ofihe exposure
is possibie*hich would probabty have biased the rcsutl roward the nu _ How€v€r, usi;gthe
cumulative €xposure ofbeletnur che*ins ro asscss rhc retalionship lo ob€sny can mini;iz!
lhe residual confoundina. Funhemore, we show dose responsc effecrs b€rwen beict nut
chewing and obcsity. Thus, jl is ;mpossible ro cause a biascd r.sutl bui lhe rrue nreDAlh of
eiociation may b€ wcatened.

ln conclus,on, we havc demonsrraled thar betetnut chlwing isclosely asscial€d *ilhtenerat
and c€nhl ob.siry. IncreasinS cumutarive dos.s of bel.t nul ch.vin8 retare lo genemiand
cerEal obesily, rdcaljng a dosFresponse cffEl. As lh. prevalencc of obcsjry has increas.d
dEmaticnlly worldwid€ in lhe pasl decades, n is imporlanr ro idcnliry differ.;fiisk facroE in
vdied reSions, so us.ful tocat nnr.gies can be devctop.d. tn $is srudy, we have idenlificd
lhal b€tcl tul chcwing is a risk fador for ob.siry. Us.fut slrarcgies for Llel nul chewing
cessarion should bc iniriared ro prevent funher jrcrca!'s in chronic diseases which rnaibe

Ths sxny B suprrrl.d by strs 6@ Nalml Sc'.E cowrt oiIlw (NSC 9!21r a.B{19{25, NSc 94-2t ta.
B oj9{2a) onl fim US Nan@t tNnM6 or lreald ( DK 02668 7) w. rr"* or O. *n *r,, *rfJ,n oJoolkciM rn Cnrm M.iral Unr.6[y

Ob.tD lllb.t SpaaSt Auhor .menF, aBrl.bt. n pMC 2OtO ,m I
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T.ble 2

Dcmogmphic ud laboratory chdaclcrhtics nccordin8 ro diflcrcnt c.rcgori.6 ofha.t rut ure
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Increascd lvaist size and weight in relation to consumption of
Areca cslechu (betel-nut); a risk factor for increased

glycaemia in Asians in East London

N. Maonanr, B. i Boucherr* and S. J. W. Evans2t
t{.ad.Dic 

Medrcot U,tt and Cc uttu Mechansh, Reseorch GMp ant)
, l D"pdn t of Epid"notoRj ohd Med,cot StatrtLs St Ba,tholontu.\ onl

Ihe rtosol tnndon Schal ol tredrche ond QearLrty, eneeh Mary ttestfietd CotteEe.lrndon Et lBB. UK

161

lRe.iEd lt, D...ikt l99i . Rda.d t 5 J@ tg99 1...ptaj t1AIABI 1999)

TyDc 2 diab.tcs is comoocr io Asians lhe C.uc.sians Many nrlrcemin6 de di,b.losmic,
ca6i,s boh rn 2 .nd tW. I di.bcl6. Of CDI mice fed w,rh b.l.l iur or s;arc;
nirosamin.s 8 5% dcv.to? glcosc inlotcBrce wilh m&t.d ob.siry. Oty.amia aod atrrltropo
netnc nst mak.ls forr}?.2 diabacs wtr rhe.efore .raBincd in rctatio; lo b.tcl Ne. in i9l'Icalthy Beshdcshis by oft bilinsuat r€grch,votur (N.M.). Of rh.s., 12% ha; bowr
d,abets. A fuih.r t45 of rE7 subJes.ar .isl'ordiab.r.s (spor Slucore >6.rmo!4 <2h afi.r
food, or >4 5 mol, >2lt ahq tood) had r s.@d blood gtucoic smprc urcn; ;xtvorc *.,c
co^nrm.d s lr-risl , .nd hld & onl srEo* rol.6Ec rsi: n-. n* ai.U,i* -*t*un.O.Mulr,D!. EsBion .rllris rlDw.d 0Er spor btood gtucor. vatuc, drrEs.d *ilh rm atu,
ar,D8(P- 0 0005) rnd,mn!s.d DdeFndody Mrh wrNt su. tp-O 0005) lttd,se tp_ 0.000,
w,rholr rlarionshiF o otho ,sp.-is of6. di.! s.,s d smolmg. waii sii *6 sEongli
rcl.red ro b.Ll esc ird.p.td.nt ofo6.r f.crm Mh c a8.. e.r"t * ioro.Er"a *iU Ji
rclatinB ro iDdasin8 Slycr.Dia only in temt6_ Sirc eaisr ard agc wcrc tlE maio turrcs oiinor4r.B etrc..mii y. tlB8ir rhrr beretch.*rns.. h.b -*-,o"Uo* rOi."r,r,...r,a
rDpularbn (mrc ds 2m n,lt,on peop'.I may cohbur. ro rh. orr oi de.topDg ryF l

( cnrr!l ob€sirt: Bet.l-nut: l)irhd.s: a\i!ns

British Asians have a 4 5-fold grealer prevalence oftype 2
(non-insulin-deper ent) diaberes mcllirus and devetop rhe
disease earlia than BnIish Caucasians (Malhcr & Keen,
1985i world lleal$ Organizrrion, l98J; McKcigue e, a/.
I 992 ). 

'l hc causes oflhe grar.r numbcrs of foregut cancels,
rumours of the oro- and nasopharyru(. o€sophagus and
ronguc secn ir Asians conpared wirh Cau€asians rnctude
rhe chewin8 of berel-nur, t^\t of the Areco cotechu patm
imponcd by expatriare Asian communnics and earen by
100/. of rhe world population (Prokopczk s/ a/. 1987;
Johnson, I99l; Encyclopaedia Bstannica, I996i) Acrive
carcioosens include specific arecal nirrosamines fomed
dunng curing and drying of rhe nut and D !i'a. afier
a dificarion of decal alkalo,ds by gasric juices {tnrer
narional ASen€y for Resarch on Cancer, 1992i N6bika$a
et ol 1992\. Many nirroso-compounds, inctudins rhose
prcvrously found rn smolcd curcd teetandrc munon
(llelgason e, a/ 1c8., and torrns such 3s lhe rat por.on

Vacor..and sreptozolocin, arc draL,ebgenrc both c\p€n.
menlauy and in man (KaGm., a/. t980. Okamoro./ u/
Iq88) ,ry nilroso compounds ee commonty thought ofa.
rnducrng r}?e I dratEres. However, whrtsr Vacor produccd
t}?e I diabcres in $iny human survivors of roxic doses,
only 20 % of 250 survivors of smaler dos6 deve toPed ry?eI d'abctes,50% devctopina ryrE 2 draberes tKaram er d/
1980) Low-dose strcprozotoon mrty rn trfe can atso rnduce
a non.rnsuhn.requrring fom of d'iaberes (ponha ., a/
lq8q, Wd havc sho*n rhat drabete\ dfletoDs In ti !,, or
aduk mrcc fed wrth belet-nur The draber.s ,s non-rnsutrn-
dep€ndenr, associared wilh neked intra-abdominat flr
deposlron and enlarSed and tacrotdred rstcrs a: sccn rn
human type 2 diaberes (Boucher er a/. t99t. t994). we
(ugferled rh bcrel.nur consumnlron mr8hr contnburc ro
ure d(lelopmenr otdiabere\ in man eirhct drrecrly or b) an
cfecr oo body bu'ld The prc.€nr study, a cross-sccl,onat
survcy of aduh Bnrrsh As'ds of AanBtadesh, ontsrn. *r,

Abbr.vn.ion: 06-rT. ml AlucN bl.'u. r.sr.Corrdp.od.r.rrh.r:olaJ,b56i&r(hd,tu.{rortrrr-?.6!6.F4.Brtsou(h.,rothd!oeuri!
I P..r.trt rdd.6r: Ih. Qu'nnlc,. Ihnlc,l ry Susr. 1,l\.!l Olt
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carricd oul ro deremine wherh€r there was a rclattonship
b{w.en gl}raem;a o, c.n'Et obBrty (as a m.rrer ot risi
Ior rype 2 diabrtes. McKe,gL,e./ at t992) and bd.t-nut
coosumFron srnc. qtam,n D is requ,r.d for nomal Nutin
sccrrtron and rctcas., vrtrmin D deficicrcy is nr safl in
UK Asuns d utamin D slatG aff.cls nsulin r.sponsc ro
plucosc^borl exFnmcnra y and rn man (Barsater;/ t9?5;
Ccdik q Aralm, t0E6. aouch.relat 1995). rhc consump
rion ol" foods on whrci rhrs polularron depeDds for v,larin
D was atso rnvesnAat.d as a Fossibtc cmfounder

M.rhods

The study w.s approved by rhc District Erhicat Conmiaec
and details *rft agrced w h panicipatinS famrty pBcti
rioners Brirish As'an adutrs of Batrstad;shi e;,B(rion(, l00O), restdenl in Tower Hanleis, Easl l_ondon were(onr.cred landomly as .*c . anerdeB at lhetr f.mity
pmclrtroners' surgenes Of dlese, g,aj subrccB 8,hn;rnformed consenr wse rnreprwed by a si;gh ;o,I";
O.,lM.). A queeioms,rc rvas adminisr.red on d,era,y
habits. rncludinS thc usc of brtct.nut (ptarn ot s.rapped rn
pipcr betelvine leav6 as pan-quds), age offirs, u$Ee and
whethc, either f,arcnr had chrycd betet (sre Appendix). A
pelsonal ard patoral hr'lory of drab€res was laj\en and
measurcmnls mad€ ofhc'ghr (wirh a srnrk nr.€d scate).
werghr (wilh a smsleBogh'ng sr.ate) and *;i$ and h,p si;
usina standard i€chniques (McKeigue e, ar 1992). Blood
Blucosc corcentrarrcn *s m@surcd on a spor fin8eaip
cap'llary blood sample usrng tsM t.zt4 srr)( and a Reflolux
merer (Boehrin8cr Mmnheim tJx, Lewes, Susser, UK, Cv\ l0 0/o). validared_ usin8 glucose-oxrdasc spcrifl c spccro
mex.y IAectm Technrcat tn$rtu'e. pato iilo, CA: USA,
Cv . I o/o). A roral of I I 6 subjccrs ( I 2 qD) ,crDned knour
,lirbcres SubJecls {, tE7) nor prelrou\ty knowD ro have
diabercs, and defrred as ar-nsl of drab€ks by cap, ary
blood glucose concenrrations of >6.5rfftroll less lha. 2tr
afier food, or >4 5mmol/tmorethrn 2h aner food (s$een-
rnB levels found lo br eftectrvc for delecrron ot drabcreJ in
orher UK Asians; Siinmonds €, ai lgel), were inviEd ro
rerrcnd for r.pear sl\or emtlng Srrry.onc ot" rhe t4s
rea cndcts wcre $iil ar-nst and tory-tour agreed ro
underBo a standad oml gtuco:e rolempce tesr {OC TI),

whrch rewaled nrne of thes. $brc.rs ro have dEbeGs
{worid-llstrh Organi/ar,on, t98ji. Onc lcsr was aban-

19,"d. f*:l|. of vonirine Fofty-rwo of rhe rorty-rour'at-nst srbic.rs ud.r8oitr8 an OGTT were virarnrn

3...i::::1 (:T 25.hydroxychorccaroferor < r I nsn)
r wenry-Mo ot rh.s. subj..r acccptcd rreatment wilhv rmm 1,. and. were re srudr.d as r.poned etsewhcre
Ittoucher. ., ?l t995) Sbrisricat anatys€s inctuded
o(ammatron or mcans and rheir dirT.r.nccs by , rests, andrrc use ot muxrpte ESressioo (to p<0-O5) Tlle skewed
orlrnDul,on ot spot btood gtucose concemErrcn wascomcted by ,nvels( ransfomation ( tm - l008tucose,
m,not4) for anatyss, rcducins dle dependeDcy ot 6e findD8r on vatues al thc cxrrcm.s ofobs€rv{,on rsee Fr8 2)rnrs method achicvcd nomalzt,on ot rhe disrributi;n ;frhe 

.dara 
more eff.crivety than tog rransformarron and

in fie sam. drrcclron as lhoscproduced by anatyses made !t1rh dl. unMnsformed daraInc comput.r.p,oSEm sTArA, vcrsron 4.0. (srah( orporaton, (-otteg. Sl!fion, I X, USA) was u*d fo, 6c
analyses on an tBM.compntrbt€ computcr.

.:.Uuesir:marre 
aidmc€of brrel-nur usa8e and ofdrerary

vrramh u rntat:e was vatr.jated as fotjows: 0 ) by measurc-
menr or mnary ar<at nruosamrnes (camed or:r by Dr J.Polocr, Pot]Gt &.poot plc, Red,ng, Bdks.. UK) rnruenry panrh.wcu and Ncnry .nonrhcwcrs, 

as rdentF
ned rom respoflses to thc qu.sl,oma[el (2) by examlnallonor s.rum 15 hydrcxychotc(zlofdol concentElon (mej.
sured ly ndio'mmunoassry: tncsrar. Seante, MN. USA)
at OGTT n retation rc shred dierary intal. of6sh and.Bgsi
and (J) bv eraminanon ofcircutating scrum 6sh-oii c;;po.cnB al OCT] rtr rtarron ro lrlamrn D sbrus and r,srsrcd lrh {Dsumptron on qu€strorDairc as rcponed elsc.wher. (Mam.n, 1992)

Restrtrs

lable I \howsrle weB 6ndin8\ for age. herghr. wershr.
e-atrr, n,p. 8Ml..waisl-h'p rarn and spal btooc gt}.lsr
::11.1111,.' rn rhe e88 men and wom.n who .omprere,r
rne quest,onn rc. had sc.een,ng btood t.s(s) and under.
wcnt anttuotometrir measurements. Sp€ci6c arecal n rusamlne\ were dcEct.d ,n nine ofrw.nry spot unne sampje.

r.bb l. ,€o. Fart tcignt ELt or@mt€,en e. nio .-'u6dd,co6e-*;ffi;;;;'ff?1ffr.:*ffi"[*.1#fiH#;Hb,ooderco6.o6naiooaid
(Mea var6, stan ad (bvlaooos ard ra,E6)

waisr cir@mr6r.r (m)
H'od@dd6@lhl

Spol blood olu@se (mmouD
3lo.d ql@se (@r&red to

2 h aner ,ood ) (hmou)

660
164A

61.0
911
213
095
63

1{9
ro8
0 061

105
67
36
007
32
32

15-83
35 5-1120
r 46- r 83

6t-118
72-116

16.-35 3
0 70- 1 1A
21271
2't 2t 1

370
56,r
15ta

300

216
oa/
5t
58

106
0 oa9

109
83

007
25

15-/O
2r s 950
1.35 t 67

5t 113
69 122

1O8-a? 9
o70 110
23 22A
23-22A

rl qJ



Ceni6l obeny m berel chew{s

from slaled pan or betcl chewers and in none of
rwenry samplcs from staled non chcwels. Bolh sel]ln
2)-hydrcrlcholecnlcrtutol and \Prum'1.?.10.11.16,19_
decanoic hexarnoic a.rd of liih onsrn h.d earlier b€en

shoM ro be rela@d ro slared fish inlake jn lhe subjsts
undereoina a tull OOT'I in rhc prrsen}rudv (Mannan.

lee2ispor blood slucose concenrrar.n (.oft.red io 2h
afrer food) conelated siSnificanrly wnh 2h OGTT p!6ma

Alucose,n lhc forty loDt -ar n(l .uhJsr.(/011.P 00ll
i,n consumprion *t rcponed,r 7i 7 q0 of .ublecls al I -22
qurdr'd and plarn berel sa\ uscd b) a tunhe, 7 oo of'ubjecrs
iis. I .lrows dt pre",len.e ol, on'umtrroD ofa,eca Oerel
nut) and of previously known diabetes in.elation lo age and

I

Analy.es of $arv v/( and wer8hl e pan con\umflion
showed rrs usa8e ro bc rndependenrly &s"ocialcd qilh

incrcases in waisr circumfe.encc oI 2llm in men and

women and with increases of wei8hr averaging 2 8kg i,

both men and women (0 8kg after correction tor incrcases
ia waisl siz!) as shoM in Tables 2 anJ l. lhere was no
scasonal variatio$ in coneclcC scrcenina blood Slucose
con\ enrJarion before o alie! Loneclicn ,br ,8., wtriv.
wejgbt sex and heiahl. Reponed pan usaBe was grealer
for parents of men rhan of qomen (95% of molhers and
90% of fathers v. 84% of nothds and 71 9i, ol' ra$ers
respecrivcty). lhese dilTerences could be accou.ted for by
the facr that the men su eyed wcre 7 8 years older t{an the

aomen and betel-nut usage iacresses up to the agc ofaboul
55 yeaE (see Fig. 1) Ihere was no indepcnde.l elTecl ca
parenialpan usige on rhe pre"en.c ofd;aheres. on qih' o,
h,p size. waisl:hip ratio, we'8hl or height.

_ Multiple regression was aiso uscd to examin. rhdasso
tialio, of spor blood sluco* concentralion wnh pln usagr
adjustitrg for recognized confounding vanables. Regressron
models which allowcd for time ftom lasl neal, hei8hr-
uerghr. warsr \,/e. asc dnC 'ex cs well as pdn consumnl'cn

roo 
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Ccnual ob.sty ii b.iel cho6

T.bh 2. llrtjpb,e9r6i'. aEryes ol r,andonn d (in@) spol blood !au@ @@dra
dms' v 

'r€atn. 
*aisr ci'.elec@, i.EMl aner earhg, age, e!. pan d beiel @Gumption

and qxpa. anreEcrion an 988 sb,€ds o, 8€.9r.d6hi o,Ein

GefEihls *in heir standard errors, I a.d P yarues and 95 % codfidenc€ interyals)

7',11

Chanq€ in invee glu@se pe. unil vadable

-o.14, -O 023
o 11.O21

,! 52, -O 24

005.011
-266,019
-2 8, -O 5A
0.53, 3 67

67.4,13.15

+041

-o 33

0@
123

-1.69
21',1

70 29

o 029
003
007

015
073
05/
08

15

216
559

,526

-r69
-2 98
263

47.86

0.006
0 @05
0 0005

0 @05
0 09t
0m3
0 009

0 o0o5

rm lmltlldoill@* (mftrr,

(yes o' no) or for numbcE ofpan quids used per day (0-22)
were us€d. Lineanty was checked and inreraclions of ser
and olher vriabl.s wcre rested. the best finina mod.l(sce
Tables 2 ed 3) includ€d iDrcrval a ller eadng, waisr sizr and
age. Spot blood Blucose coDcentralions were irdepe €nrly
rcnuced with lime aftcr caring (P=00005) bur incr@sed
with a8e (P=0 0005) and waii size (P=0 0005). No addi
rional contriburio, was made by height, hip si7i, waisl:hip
rario, fisI and egg intake orsmoking in men orwomen. Spor
glucos€ concenEation wa! found to b€ somewhat lower wilh
incr€asin8 weig.hr, bur whcrc waisl and weighl are highly
conelaled as in thrs populalDn. Ihen. for a Brven warsr ,/c,
rhe hiSher th€ w.igit thc lower thc slucc.. These fiDdingt
werc nor altered by the exclusion of al1 sDbj.cE srth
diaberG (i.c. known diabelics plus ftose diagnosed rn rh.
s(udy). Neither s€x nor pan consumpnon had a sigtrificanr
effcd on blood glucose on its oM. There was, howcvcr, a

srsnificaDr irleraction b€lwee. the effec6 ofpan usage and
sex, wirh some reduclion in glurose conc€ntrarions in malc
pan chewcrs but sigrificant increases in glucose concenra
rions in female pan chewers, analyses havinB ben made

afier adlustmenl for all olh.r variables under consideration
(s.e Table 2) Table 3 showi rhe samc 6nd,ngs u(rng
unmnsformed blood glucos! values. ln order lo d.mon-
strale lhar va.ialion of magnirude of this effefl becomes
more m&ked at inoeasinS l€vcls of glycaemia (see Fi8.2b).

Dl..nsllon

Tle number of subjects studicd repres€nred 2.7 % of Asians
residcnl in Tower llamlcts as .srimlred by the t99t census
(Omce of Population Ccnsus.s and Surveys, l99t)- S,nce
50%ofthis comunity is under l6yals old aDd our subjecls
*cre all older tlE 16 ycars, approrimarely 4 5 % of tocat
aduk Asiatr were surv€yed. Thc l2% preval.nce of kDo$n
drabcles (which bgether w'th rhc 2 % flryly found diaberics
gave a minimum pr.valcnce of diaberB of l4%) was
\rmilar lo lhar tound rn olh Br i\h Aian communrlre:
lhe \uNev {mple was lher.tore ILely lo br renresenlafivc
of lle local Bangladeshi commlniry (Marher & Kccn. I 9tt5 r

World Health Organizalion, 1985; McKeiBUe.r a/. l99Z).
The 2 % prevale.ce ofundiaSnosed diab€res was a sma €r

T.ble 5. Munrpre eg.sis anarsE or unr6nslorEd spot brood gto@ @lEelrarc
(mmorr) , *'9h1. ffiisl cinmldene. mretuar aner eathg, ag€, $r, pan d betet @nsump{ion' and *r x pan inleracio. rn 984 sbieds or aangtadGhi o.9'n

(C@tfioenls wiln their slandad etrqs r.nd Pval@sard 9s% @nfid6e intstoats)

Chanqe . nvee glu@se per un( vanable

Ceflicienl P 95% Cr

-0076, -019
0.06,012

-0.2, !06
003.0 05

-r 34. -0 05
-r 26. 015
-005.1sl

-045.2 42

0 047

-013
004
!66
071
073

098

015
015

0@7
036
028
039

073

324
56r

312
546
143
251
ta3

135

0 00r
0 0005

0 0005
0 0oo5
0.068
0 0r2
0 064

0178
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proponion of rolll dilt lcs pr.yalcncc dl,an rhal found on
screenitra white Fpuiarions in the UK (avnasing 50%)_ tr
is, howcver, companblc with earticr findinss ;n Asians
(Mather & Kc€n, 1985t Simmordi e, al l99t), who lnay
b. mo,. s)mpbmarrc, ancnd dEr doclcs .artid or anmct
earlier scrftring as a k o!.,D high,n* group.

CoDfdence iD the quesdodrairc dala is enhanced by $e
facr $ar rr was obhincd by a Sythen-sp€:Iine mcmber ot

_rhe local commuDry and by $. quandratrve asssmen(
made The ncgalive rel.rionshp ofispor' br,)od gtuco6e
measurements lo quesoonrairensivd intedat afi$ dring
Drolides usctul confir,narion ofdle v.tjdiry ofthese find;ngs,
as d(rs rhe posilive relarionship oflhc .spot btood stucose
,values wirh 2 h vmous plasru glucos{ ar OCTT.

Th. pEvalcne of pa, usase incrcasd wi$ a8e. More
women ihan men chewcd pa, al all ag.s ad women ate
more quids daily than m€r, wlich coutd account for lhe
finding $at p3n consumprion r€lares lo increases in Ety-
ca€mia in womo bur not in men. 'lhc lesser pd, uste
repon€d for pdcnrs of the women studj.n compared witr
lhosc of rhe m5 reflecls tle fact rhat rhc womcn suNcyed
were younS€r lhm tle mcn. srnce u$8e in youn8er  nans
i! belieled ro be fallins rn rhe LJK (ts€dr .ral tgeit. ftre
r.duclion in pa,l usa8e in men over 5J years was modcsl but
raiscs rhc possibility lhar bcrel usge,lnowr lo b€ carcinc
8enic (lnlemarional Agcncy for Rcsea'ch on Cancer,
1992; Ntshika!,a e, al. 1992), may bc associaled wirh rh€
increas€d deatl rarB sccn in rhis popularion which arc
largely Fom lHD, a well-Bogniad probtcm in pcopte
*!rh diabcrcs (Bal@jan, l99l). Alrmaavety otd€r bcret-
nut useB may bc more lik.ly than non-use6 ro rerum lo
IlanBladesh, or rhe prevalence could bc fallins wirh catendar
year of binh d all ages, a cohon cffed fiat cannor be
srudied in a single cmss-seclional study. The fall rn pre-
valcnce of diabctes in nen over 64 ycars a.d women ovcr
54 years was nol signjficanr bur is in keeping wirh tbe
geneElly acc€pl€d viep thar diabcres is associalcd with
early dsth in Asids cv.n more metedly than in whnes,
alrhouSh aaain,l,\is could rcnEct a r€ndency forolder pcopt€
wirh diaberes rc leave Brirain.

Our 6.din8s confirm rhal incrcased waisl size is a bcner
risl ma,I€r for hypsglyca.mia lhan hip circumfcreDce,
hei8hr or wrisr:hip ,ntio in B 8l.dcsha Asrans l}le
reduction in Slycaemia warh increasiog weiBhr musr bc
rnlcrprered wrth caulmn srncc. as rn any analyrr. usinE
mulriple regression, this r€laiionship is calculalcd for con-
stanr yalus offte olher facrors (such 6 w.ist, a8e and l,me
afier eaiins) us€d i. the analys€s, atrd havier pcople are
llely io be lall€r for a 8iv.n wai$ rhan laghrer people
lleighr is gcnemlly re8arded as a protective factor for
diab€res ahhough it w6s nol iDd.?endenrly rclated ro
glycacmia in the prese srudy

The speci6c atd independenr relatronships found for pa.
consumption *ith anthropomerric martcrs ofdiabercs nsk,
and wirh Blycaemia, de of inreresl sincc lh€ non,b.tel,fed
fl F4 descendanB of shon-lem betel-f€d CDI mr.r $ar
de\clop Slucose inlolemnce arc ma*cdly obcs. lh,\ is
csp(crally obvjous intm-abdom,.ally. srrh enlarscd lslers
sho*,.C abnormalires snrnldr rlr appcarancc io rhos. lbund
in human type 2 diabeles {l}ou.hel ., .1 1994) Since
cxrnmental bctel feedrng rr.sso.rtrrrd srrh oh!rous

damagc to sperm heds rDd io lhe ova of ber€t-f.d animals
on lignr mrcros.opy. n is cle3r rhar aEc.l lAmls rag.t rhe
Bmer6 (Dave e, al t992, Mur-,leDcc er ai t993) 

-These

6ndinSs suta6t rhat n.nhd cross-s.ction.l no; srngte
g.n@rronal studEs woutd bc capabte of dcrecring iy
8m.nc !ff(r of briel us. in rncEasrng susccptrbrtiry t;
t}?e 2 diabeGs rn m!n, b.i.t nur haunB been ,n ;id.sp;ead
us€ in many .ommuorri.s tor ov., 5mO yea^. The impacr
ol as yer unlnoM beELinduced g.ncrtc chanees s'lll
rhcr.for. Equrr. elucidrtton forthrs aspc(t oflhc proposed
hyporhcsrs o! rhe diabqog.tricry of belet nut consumprron
ro be plrsued The snuarion rs tunher comptiercd bi lhc
possrbrliry rh sus.cprrbiliry to ber.t.nur diab€roS.ntciry
could rr*ll be genericaily d.rem'D€d in man as rs rle case
for lhc diabetog€Dic nitrosorompound strepozotocin in the
moN wherc sus.efl tbil!ry depends on the H2 rceion of rhe
major hrstocompahbilrty complex tKi.sl p, d/. t989;
Tan.Ia e, d/. 1990)

Therc are sevenl possibl€ confoundrog faclors thal
require fi'nher snrdy. [_or exrmpte ihc lales uscd as
wmps for pan quids coitain psror.nc (Dr J po ock,
pcrsonal communicarioo) which inhibirs nirroso_compound

':ircino8enicny and diabaoscniciry in animats. These
lcaves also conrain hyd'oxy-chavicot, which, tike the
b.t.lrut allalord daa,n., is . hlToglycamic agenr
(Stitch e, al l99l). Ir is also impossibtc to a ow for;ny
unidcntified marmal diab.res, or gesralional diaber6, fo;
c.rly dearh in rhose w h diabet.s (and perhaps atso ot
thos€ w}lo che* berel-nul) or fot rhe 

'nab,tiry 
io ,d.n,rry

normoglycacmrc subJeds who wltt tatd develop disberes.
w}lihr wc havc repon.d effecl\ ot v amin b sbtus on

insulin secrdion and Blycaemia in a subs€r ofou subjects,
bolh in $ose at-rist' ard 'not-ar-rist' ot diab€les, $e
.bs€nce of independcnr effers of sson or of fish and
cgg irlake on Blycaenia (o$d than in ihe virami. I)
deficienr subgroup already reponed; Boucher./ o/. 1995),
sugBesrr rhar vrumrn D sbrus wa\ nor trtetv lo bc con
rnburrnS ro dciemrn.lrotr of qlycaemra (o; ro bc coD-
founditrs $. 6ndinss) in rhe sroup as a whote. T}tc major
confounder rsofcou* I'[ely ro be pan usage rn parenrsand
earlre, progennoB wh,ch could hav€ increased sustcp-
libiliry lo diabere\ by rs y.r un,denltfied generrc mecha
n'sms. (-ross-scctional slud,6 shoutd prove more powerfirl
for rhe invesligalon of the diabetogcnjcity of rcccnrl)
inrroduced di€lary nirroso-compounds lhan for rhose use.l
ovd generations in man such as bercl-nut.

'Ihe dir€ct .ssociation b.rween wai$ sizc and pan usa8c
u. however, of(peciat rnteresr stnce we found $.arsr s,/e ro
be the besl prcdrcto, ofhyp.rgtycaemra afler aee and sex iD
ihe present sfudy, as in p.evious studies (Sheligar ./ .1.
loql) Ihc pdn.s(r rnrcraclion Erlh
bctwen bctel usage and ancrcased elycaemra h women
but wirh reduccd Slycaemia rn men, whrl$ associatcd wirh
tsrea'e' pan uiage tn women, coutd rcftecr drfTetcnce\ in
susceprihrlty to diabcloSenic n,rroso-compounds betwcen
rh! :exes \4c sugSesr that rhe ure ot bclet-nur rn pan qur.i,
ddJ\ ro rhe n'l of rne : drabcre\ hr,turh rncredseJ ccnuJt
uh<\irr In rLldiron ,r ,\ Ll,!, lhrr.r'trtr(. on lhe n.*.rbh
dtabdogenrctty of nilroso,compounds used jn the drcl are
less Iikely lo rclealany associ^tions uh.rc rhe mechanisnls

'r!ul\ed 
ma! b< Hener,c. and rhe a((nr hd. b<en In L.e

]LqTL



for genemtjoff, lhan arc studi6 oD compounds reccnlly
inl.oduced into lhe dicl.
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Akact

Ains,4rypothesis. The aim of fiis srudy was ro assess
whether thc diaberogeniciry of arcca nut (Areca cote-
c,ill,l or'betel,nul'), which has previously bccn demon-
straled experimcntally in mice, indepcndently con-
tributes to the risk of hypeBlycaemk or Typc 2 diabe
res in men in Taiwan, wherc ihe habit has become es
tablished relatively recently.
Methods. We used data from a population,bas€d
cross-sectional survey and a muhiple-discase-screen-
ing programme that lesred for hypcrglycacmia, Type 2
diabetes and risl factors relaled lo Typc 2 diabeles.
Data on habitual arcca nut chewing were available for
I4.816 men. Muhiple logistic regression models were
used to determine wh€ther areca nul chewing was an
indefrndent risk factor for Type 2 diabercs.
Rerullj. Comparcd with non-chewers, areca nut chew-
ers had higher age-adjusled prevalence ratcs for hy-
pergiycaemia (ll.4Ea vs 8.7%) and Type 2 diabeks
(lO.3Va vs'7.EEo). Arcca nur chcwing indepcndenlly

in.rcas€d lhe nsk oi hypergtyca.mia (adiu\led odds
rario lORl I. 19, 95% Cl 0.9?. 1.45) and Tipe 2 diab€-
tcs ladjusred OR 1.29,95% Ct t.Oa- t.oO). ttre ;nOe-
pendent effecb of duration of chewing were dose d€-
pendcnt for Typr 2 diabeles (adjusred OR I 12 for lhc
durauon of l0 19 yeaB and | 4t for the duralron ot
>20 years), as wer€ lhe effccrs of increased rales of
areca nut chewing (adjusled OR t.t4 for <10
picces./day, 1.30 for lO 19 pieces/day and 2.O2 for
>2O 

.pieces/day)i simitar findings wer€ noted for hy_
perglycaemia.
('onclutnn!/int?rytctafi or. The habil of chcwing ar.
ca nul indep€ndently contibutes to the risk oaboth
hyperglycaemia and Type 2 diabeles in Taiwanese
men. This associarion is dosc-dependenl wirh respcct
io the duration of areca nu! us€ and lhe quantiri of
arcca nut chewcd per day.

Xcrrods Areca nut Betel . Hypcrglycaemra
Typc 2 diaberes

R.ceivcd: 7 Jarut y 2m{ ,/ Acccpr.d: I lunc 2m4
Publilh.d orlinc: 27 Oclobcr 2m4
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^Dr,.rdrDrr: 
BUN, blood ure!.irog.n KCIS. Xcclung

Comunity-bas.d lnl.tratcd ScreeniDS. LRT, likelihood rarn)
r€(in-q OR, odds ratio

hbodl|ctbr

ln Taiwan. afeca nut chewing has bccome one of rhe
most popular lifcstyle habits over the lasr 40 years.
Thc habit of chcwing rhe nur of the Areca carechu
paim is commonly rcferred lo in English as .b€tel
chewing', a rerm arising from $e usc of leaves from
lhe 

_creeping vine Piper rsrl" to u/rap up chopp€d nuls
ro form quids. Areca carechu is currenrty- used by
aboul 2 mrllon Taiwarles€ people (ap oximareli
i07 ol lh. population), panrcutarly rhc mate .htuc
(,rlar' $orler\ and lho\e wilh Io\} l(vel: ot edu(alron
ll i. Th€ main varieries of chcws used in Taiwan are
rhosc prepared by combining unripe areca fruir with a
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piece ol the inflorescence (flower head) of the Piper
hett. linc and red lrme pasre. oI hy wrapprnS unripe

areca fruit in leaves of the P?er ber, vinc with whrte

lime paste [2]. ll should bc noted that no tobacco is
added to thc chews used in Taiwan-

Chewing areca nut has been found lo si8nificanlly
conrribute lo the development of oral cancer [3, 4],
primary hepatocellular cancer [5, 6] and oesophageal

carcrnoma [7i ln sddilion. lhe areca] nrtro'amrnes
lormed from lhc specilic arecal alkaioids [8, 9] have

been shown 10 bc carcinogenic eipe.imcntally. Many
nitrosamines are diabetogenic, and it has been sug_

Ecsred rhat arecal nitto\Jmjnr. may be diabeloScnrc tn

man uol. llowever, no population-based sludies in'
vestigaling thc djrecl relalionship b€iween areca ,ut
chcwing and Tyrje 2 diabetes have b€en per{ormed to
dale. The habil of areca nut chewing is now common

among Taiwanese meD but, like TyPe 2 diabeles, $is
has only occurred over lhe lasl 20+ years This rc
duces rhc risk of confounding due to the possible in'
herirability of the djabetogenic cffects of areca nul (as

prevruu\ly r(poned in erpenmcntal anrmalt l9llor uf
;arenral djabrtc( IIll in Ihis rropula(ron Thi' is ol

oanrcular rmponancc \rncc the hdbil ha\ bccn com'
mon for 2O00 yeals or mole rn virtually all olher

countries where ai:eca nul is used. Based on this lacl,
the aim of the present study was to invesiigate fie
dose'dependenl effecls of areca nut on the dcvelop-
menr of Type 2 diabeles in thc Taiwanese Population

Subiec'ts and methods

SruJ\ ruhta^ All dat sc,c Jenv.d l,om rhe KeclunB Com
mxn \ bd,ed InrePrarcd Sc,ecntDP (KCIS) proetamm( 'lhi\
was a multiple-discaseicreenjng lrognmme thll wa caried
our in Keelung.lhe nonhemmosl couDty of Taiwd, beNcen I

Iinus 1999aod3l December 2001. Delails oltE srudy de'

.rn,,a 'o." prelimnary,c'ul' ha\e bren J(r'nbed el\c
whe,. ll2l. ttn.fl). r IorJl oi,1' 187 subJe(l\ I'n.ludinB
15.097 ,ren and 27,290 women) werc cnroilcd it lhe KCIS

D'osr. rine rnd rrrcnJcJ " \'recn,ng lo! lyp. 2 Jrcbrrc' suh

ic.r' *'rn trvpcrslr,."r", ur llN l diaber6 s.r. d,!dnu'ed
;c.ordisc to the criiena of the Amcrican Diabenc Asscialion
(ADA) a-s defised in 1999 Illl. Subjecls with fast,n8 plasma
plu.ose levels of >6 I mmol,4 wete defined as having hvPcl
!rv.aemu ana rh6e w,rh r"\r,nr ola\md Eluro* level' or
:i 0 nn,ol-4 $erc definc,l ". hav,nP Iyp< 2 Jiahere. t.rEnr'
$.rh n,ev,ut.l! du[nu..d'l!|r 2 d,Jbcres were rden'rficd b)

,,.,r;"",,* A. only 2{l $umrn errlrr reponeu lhe u'e ol

",".. ",' ., 
*.'" c\ chcqe,'. rhe prerenr nud) l,'.uled on

male! .loDe. A iler the exclusion ol ! lunher 28 I nralc subled s

w,rh ,ncomnlerr d,,a ro' a,ec. nut u.c. rh( final rud) puPU'r'

r,on.. "nr.n 
l]rc prc\enr r|dly.e' qe,e bd'ed (unsr\rcJ ul

ta.Eth \ubr(,rs. lhr. rrole. ! sa' JPprute,i by rhe l&rl hcdlr\
commrnee. w\rch r. run bt the 'i3,wan CoIMunrrv ba'ed lnre'

runr C.oLD rl2l sLbl.l r' 8r\r rhc,r con\enr t, P.'ntr,pJrr
:,, rh.',n, rr( KCls \r rr,'.' Jr..', hc,r! rLl'y ,n,^mc l -' ,u,

rhe surey bv prblic health nurse! w,th,i)mald&umcnlal!)n

Datd coltection Dara on behavioural nsk fa.lors (smokine, al
cohol inrate and areca nul ch€wing) werc collccted at one to
on. rnrcnres. u!ng a \rtucrurcd queir,onndrre T1. marn llp<
of&eca nut chews lsed in Keeldn!.ily ue rhe so called l-ao
Hwa , which are prepded by combining ponions of un.ipe
&eca nur *nh a piee oflhe inflorescence (fiower head) of rhe
Piper betl. ein and rcd lim. pane t2l Subjects were divided
into rhree .ateSories accordin8 tD aieca nur usei (i) curent
chewers; (ii) non chcwers (never): and (iii) ex chewers. The
duraaon of areca trut use and $e nlmber ol porlions oi areca
nur chewed each day were al!o re.orded

lo- rnvenrSa,c $he,i.r d.mograpn,c d1d \crH.onomrc
facros (ccuparion and educarion) ditf€red bel}!@n $e arcca
Dur cheweB and rhe Don chereF. $ee d.Ia werc also collecr
.d Ckcuparion was classiiled as in rhe nudy by Hashibe er al
II4l. Dala on biolosical facrore assGiared wilh lhe risk ol
Typc ? diab€res eere also colleded, in luding syslolic blo(xi
pressure, Liiasrolic blood pressure, BMl. total .holcsterol. tri
slycende, b1@d urca nilrosen, setum crearinine, uric acid and
cenml obesiry (.s waist circumference). The univariarc d,sm
buttun ofthese factoG is sumn ired in T.ble I.

Statistical analysn. The prcvalerces of byFr8lycaemia aid
Typc 2 d;beles iD chewen and nonrhewcrs weie compued us-
iDg rhe chi squ e resr SubjeIs werc class'fied inro five soups
according to age (<40,40-49,50 59,60{9 and >70 yea6)
Mulliple loSislic rcgressioD modelling was rhen used to invcsli
gate wherher areca nut chewing had an independenl effen on rhe
nsk of hyp€rglycaenia or of Typ. 2 diabctes after adjushent
for age, nst factols asvxined with TWe 2 diabetes and socio-

The modeh u*d were tho'en ro minimit( rc
sidual confoundins 05, 16l. Condnrous conrounden were ad-
justed eihcr as lined t€ms or by quinrile disEibulion. The
choice of which adjushcnl to use fo. ea.h continuous vanable
was detemjred by lestin8 fo. departure from liD@ily between
rwo nodeh. one includinB dumy v{iables and rhe orher as

sumin8 linediry for the vdiablcs ofinreresr usinS likelihood ra
tio resrinS (LRT). t hcn th€ resDlr of rhc LRT was sigDificant,
the confounder in quesion wrs included aner slnliticaion inlo
quinnlcs, oth.Nis the Iineu dala lor lhe .onfoundcr was !\ed
Trend malysis. bed on l-R]-, was ale used to defiDe the nDd
els foi the lsessment of dose rcspons relltionships of areca
nur ur $,rir ,e.p&r ro rhe dudr'on dnd rhe qud,r,r\ or rnreniry
(duration i quoiry) ofeaa nut chewed ll7l. r\ p vahe oi less

rhan 0.05 sas considered siBnificanl

Results

Tablc I shows the disrriburion of demographic and
biochemicirl data according to areca nut use. fable 2

shows the prevalence of areca nul use according io
agc- The average overall usage rale was l4-4'lo 1_a-

ble 3 shows that rhc unadjustcd prcvalcncc ra(e for hy'
perglycaemia lvas 9-l% in chewers and 10.77. iir non-
chewers (p=0 046). However, when djvided inlo livc
groups according to a8e (see Subjects and methotts
secrion), chewers aged 50 69 years had sratislically
higher prevalence rates for hyper8lycaefiria than non-
chewcrs (age 50 59 years p=0.032. agc 6(H)9 years

/=0.001). As regards subjccts lgcd lcs\ than 50 year\,
the pre!Lrlcnce ftrtes for hlp.r!llcacmia in chelvcrs
wcre nill higher than those in non chcwcrs. This drl-
lerencc lva\ not stalisricall! signiiicanr lor rhe group

It5 \
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Trbh !- UriEi . disrribur;or ot d.moAnohrc and
Pr.mmc- 1999-2ml I

T_-H. Tune d al.:

bioch.niol vaiabt.s carcSoriz.d by araa nu clr.rring in Dcn (KCIS pro

Curenr or cx cheweB (a=2120) Non chewers (,=t2,696) Tot.l (E14.616)
Dcnornphic v.rirbl.s

Physical *tivny (% y.s)

Coucgc or abovc
senir high school
Junior hagh school or b.low

R.tired

T.achs, offic. hod.r, mrriraa
Bus.6s, prcf6eonal
S.ryicc rm&. othcB

Eich.mical vuiables
BMI (Kt/D)
waisr circunfercncc (cm)
sysrolic BP (mm Hg)
Distolic BP (tm H8)
Tolal cholestercl (mmol/l)
TriSlycqid€ (nunoyl)
aUN (dnoyl)

54.1a14.0
_2

tE.7
28.9

35.3 t

5.5
2r.8
t2_?
t7_5
7.1

25.0a1.5
85.4a9.4

ll l-O:t2O.8
82.6:tll.6
5.05at _08
l-57at.39
OJErO.t9

98.52i36. !7
0.l8a0.to

45.1110.3
82.1

9.8
41.4
48.8

2t.8
t.7

35_3
I t.2
19.6
to.4

25.5a3.6
85.719.6

t28.2r2O.0
E3.(h n.9
5.02a l.Ol
1.9912.13
o.541o. t6

95.28128.35
0.3ErO.l0

55.6i13.9
E6.9

20-2b
26.a
53.0

17.6r
6.1

t9,5
12.4
t7_2

'I _3

24.913.5.
85.419.3

l3l.4rm.9
82-511I.6
5.05i1.09
l.50ll.2t.
0.59iO-20.

99jX!31]r.
0-l8a{- I0

3f ,1ltrfl:.1,:?;:fffiff8,1";:5ri:g d :::'lhan 0-05 ro'r rhc 
'|wo 

vm,'" '"0";;;;;;;**o "*"--abr.r , _._- -. .. ." .hdn 0 05 ro, rhe (h, \qua,c re(\ wa. *^io".a 
"c";;"iii", ;;;:;".;i"J:X.

T.bh 2 Prevatcmc of ar..a ,lut chcwint with a8c in men ( KC|S proSramm.. t 999 2m I )

4049
50-59
60-69

>70

2107
3737
2522
303t
28 r9

r48t6

J98
12t
205
105
l9

ll48

14.7
It.3
It. t

3.5
o.1
7.8

33r
365
r6l
9t
24

912

t2_2

6.:r
l-0
0.9
6.6

lo78
2951
2t56
2815
2116

r2696

13_t
789
E5.5
91.5
94.4
85.6

<0.ix)ol

'SE Subj@ts and mdhods secrio. fo. der2its ofpopohrion ercened

aged 4H9 years (p=0.18) and of bordertinc statistical

"8llir"c.e in subjecrs youngcr rhJn 40 ycar\ o, Jge
(/,=0.09) ln subjecrs aged 70 years or'otder, non-
chcwers had only a mar8rnaly higher prcvrtcnce rare
rhan chewers._Thesc findrnE\ \u8ge\ted lhrl alc \aJ\ r
Lonfound'ng factor and \houU bc adru,rcd r,,r The
i,vcrdll aBe-ad,usted prevatence ol h1p.16lye .nrr,
wr\ ll.47o in chcwers rnd 8.7., i; ,r(,n.hr$.:1

(p<^0-00(,t ) The agc al whrch the prevatence of hvFrr-grycaemrr rosc above t5% was younger rn ctiwcrs
rhan rn non-chcwers. Similar findings-wcrc noted l.,rrype 2 drabetes (Table 3).

-..Afk.r 
JJjustrn-g tor agc, s(xro-economrc status, dndotnr.r hx't.,Sk Jt tr(tor\, the rdtu\leJ uJds rario\ IOR\lror,the u\socrarion between areca nut use alld lhe nskol nyp.r.!'l)(.i!cmra and T) p. 2 rlabetc\ werc I l9
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A populadon ba*d study otth. assciation belween ar.ca nul chewing aDd Typ€ 2 diab.tes m.llilus in men

..i<i..invjia

l7;9

T.bl.4. Adjusred odds .arios fo. si8nifica faclo6 of hyp.Bly-
caemia or Type 2 diabercs in ar..a'noI clEwing m€n using mul,
tipl. losislic EgEssior modcl! (XCIS prcgl.rtu'E, l999,lmt)

llyp.rtlycaemi. Typc 2 diab.rcs

oR 95% Cl OR

!

e

=,

E

a

E

Arca nut ch.w.rs (,=2120) vs f,otr-chcw.c (,=12,696)jHy.
p.rllycacftia was d.fin.d as. LstinS plasna Slncos conccn-
Irarion >6 I mmol/l . Ate was divid.d inlo five Sroups: <40.
4019, 50-59. 60-69 and >1O ycar: b olhe. contound.B
includ.d obcsily (tevoo). hyp.netrsion (ycvno), physical ac.
rivny (higMow). €ducarion ud Gcupation carcaodsed /s ilr
Table l. rolal cholcsrerol (quinril.s), lnglycerid€ (quiDriles),
crcatinitr. (quinriler. uric .cid (quiniles). BMI (quinrites).
and lo8 lransfomcd BUN (lincai rerm); c confoundcrs .oij
rh.ir chdacteislics wer. similar ro thoe in t'@inore b cx.cpr
toral cholesrerol was adjusr.d as a lin.ar rerm ah.r loS-llins-

(95% Cto.91-t.4s) and 1.29 (95% Ct 1.04 t.60) re
spectively (Table 4).

After controllinS for rel€vant factors, significant
dose respons€ relaiionships were noted with respecl
lo $e duration of chcwing and quantity of nuls
chewed (Table 5). All trend resrs wer€ statistically sig-
nificant (p<0.05). Compared with non-cbewers, the
risk ofType 2 diabetes was l.4l times higher (95% CI
l-08 l-86) in those who had chewed areca nr:r tor
more than 20 years and 2.02 iimes higher (95% Cl
l-ll-3.09) in those who had chewed more lhan 20
pieces of arcca nul pcr day. Similar findings, lhouBh
of smaller maSnitud€, werc noled for hyperglycacmia.
Table 5 also shows lhe cornbined effect of usage rates
and duralion of use exprcssed as iniensiry (duration x
quanlity). Trend tesls for lhc inrensiry values dividcd
iolo quaniles were starisrically significant for hypcr.
glycacmia (pd)-o1) and Type 2 diaberes (p<O.o1).

Dhcussiol

The presenl sludy used a popularion-based design lo
invcsli8ate the associalion bctween the use of arcca
nut chews (the type prepared by combining areca nur,
Piper betle vine leaf and lime pastc) and hyp€rgly-
caemia and Type 2 diabeles. 'l'hree major tindings of
this \ludy are in agrecmcnl wrth previour expcnmun
lal work showing rhat feeding arec. nul ro young adulr
mrce can rnduce pcrmancnl glucose inlolerance in a
significant proponion of animals l9l.

Firslly. rhe ass(^-iation\ between areca nut u:,: arrd
rhe risk of hyperSlycncmin or Typ€ 2 di:rhclc\ rc.
mained afler adtu\rmcnr h{ agc. cocio.economi( ,l!
rus :rnd potentiall). conlonndrng lilisryle and biologi

Adjust.d for age. l19 Ll7-1.64 l.4l Lt8.-t.68
Adiustedrorage l.l9b 0-97-l 45 I-29. i.04-t.60
aDd othe. confouDde6

Li156
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T.bl. 5. Multiplc logislic ESrcssion mod.h on Ihc nsk fectoc for rhe developftnr of hylEr8lyca.mia ..d TyF 2 diab.Gr i, metr
(XCIS programmc, 199-2mI)

Hypcrglycaemia

OR OR 95% Ct

Durarionof ch.wins .ca,urs
t.m
o.74
t.26
t.35

I0-19 yean

<t.3
t.l 1.5
3-5 9-3
>9.3

orr ,.no
0.E7 l.Et
1.05 1i75

oas 
'.reo.80-!r8

o.95 2.27

0.62-1.6
o.67-t.62
0.E4 t.E5
I_14 2.11

\nl=5-62
r=0 0l E

P=O.010

t.m
0.75
t -\2
l3t.

o.:z-t.so
0.E9-t.94
t.08-t-E6

0.83 r.56
o85-r.98
r_l l-3.09

0.64 r 80
0_? t- t.80
0.75-t.80
I _312.7 t

FO.ol0

p4.Oo2

p=0.m2

Qunrny of atra ruts clEw.d (pcrday)

t.m
t.tE
t-20
1.47

&r'?=105 t_m
t. t4
L30
2.O2

t.m
l.08
r.r3
l.l6
r.93

lnGns,ry ofchcwint (quaDlity x durarion)h

1.00
I0t
I t),1

t2a
t.62

Hypergly.acmia sas d€fincd as a faei.g plarma Sluco* tevel >6.1 mmoln fie rcsuhs for 14 Et6 subj.cB w.rc anatyscd. I Thc
confourders adjuslcd for in lhis mod.lare idenrical ro thos Ijsred in Table 4; b values rc erprcssld as rlOa pie€-days

cal facrors. This su8gesls an indep€ndenl effecl ofthis
panicular habil. Our findings, together wilh more re'
ccnr populadon survey dala from Papua New Guinea,
srrengthen the argument for the diabetogenicity of are-
ca nur usc ll8l.

In rhe present sludy, the younger age of onset of
Type 2 diabete.s in chcwers comparcd with non-chewers
is consistent with the fact that a study conducted in
Covenlry (UK) rcvcaled that Soutr Asian subjccls dc-
veloped Type 2 diabctes at an earlier age than thc Euro
pean subjects [9]. Funhermorc, these individuals rc'
quirEd \upplemenLal hypoglycaemrc medrcatron more
frcquendy and al a younSer a8e lhan rhe Europcans

Il9l The youngcr agc of onsel observed in our study
also paralleled rhe increased prevalence oflhe areca nur
habir in younger people, rcflsrin8 $e compararivcly
recenr uptale ofOc habil over lhc last 40 years.

The finding of siSnificanl dose rcsponse relation
ships betwecn areca nut use (both in terms of quantity
and duralion) and hyperglycaenria and Type 2 diabetes
suBgests that an aclive arecal aSeot is direclly loxic 1o

bera cells- It is possiblc lhat lhe diabcloScnicity of are

cal chews might be due to lhe lime paslc used ralher
rhan the arcca nul. However. lherc havc been no re
pons lo dale Io suggest lhal lime prslc is eilher diabe-
rogenic or carcinogenic, thou8h il app€ars lo have a
l(rcal inflammalory effect in thc mou$ 1201. ln addi
lion. rh€ hyper8lycacnria rcponcd crperinlenlaliy in
mice followed thc fccdinS ol arcca nul withoul other
chew componcnls l9l.

In contrast wirh a prcvious sludy conducted in rhe
UX l2ll, significanl dirccr associalions werc observcd
berween arcca nul us€ ard chnicatly darnaging rncreases
in glycaemia. This discrcparcy may reflecl thc much
larger population examincd in lh€ prEseni sludy. Aher
nativel),, it may be due lo rhe facl thal lhe Bangladeshi
Asians who took pan in rhe UK study werc from com-
munities that have chewed bctel,quids (areca nut) for
thousands of y€ars l2ll. wh€reas $e currenl lcvels of
aJeca nut usc in Taiwancse men have only U:cn reached
over $e lasl 40 years. ln view of rhe degrer of inhen,
ubilrry of increas€d glycaemia (wirh isler darnage) rhar
has been demonsratcd experimeorally in mice fed q,irh
arlca nuts, the au$on of the UK study speculared lhat
fic failure to find drr€ct assocrahons in areca.u.rng
communir;es whcr€ the habil was lonS sundina nray re
flccl confoundin8 by the similar inherirabitily of diabe
logenic effects in man. Funhermore, i! was poslulaled
fial any ass(riation ofenvironmental exposurc to diabc,
togenrc ruEosecompounds wilh diabetes would bc
more casily detected in populations wherc this panicular
n\k faclor had only recently bccn inrroduced 12t I. Thus,
rhe relationships found between Type 2 diabetes and
decal use in the prcscnl sludy arc panicularly pcnrncnl,
since the recent uptake of areca nur chewing by rhis
population has provided a unique opponunity ro resl the
posrulaled diabetoEelogeniciry ofrhis habit in man

In con(lu\ion. $e hnvc dcmon{lralcd !n r\\r\ rirrr(,n
h(lt\(en Jrc.J nur (hcwrnS !lnd Iipc 2 dr.rh..rcs rr.rng
a populalion based study in a communily in which rhe
habir is ol rcccnt origrn.

&sT a



A popular;otr-bas.d sludy of tic association beN..n areca nur ch.winS and'fyp.2 diab.rcs ln.llnus in n€n t78 t

A.laovl.d9e .tts- w. 4 aid.hcd 1o Y D. Chcn, P, E. Wang,

T.T. wars, Y L- Stuh, H. L. Kuo, H.-C. lE. S. Y Hu, C L
wu, Y.F. Huans, H.{. Chc, and M- S. Churg fmn $e Hcalth
BuE.! of Kceluns Cny who *se iDvolv.d in oryanisiry alxl
o!€M.int rhe KCIS proSramrnc, ard lo C.-H. Chen and B.V
No.rh from dE ClEnc'Gun8 Menonai Hospital of Xc.lunr tor
advic on Oc Epo.tirg of tr. sntistical mcrhodology.

Refere[ces

1 Ko YC, Chia,8 TA, Ch.ng SJ. Hsich S.F (1s92) Pt valcnc.
of b.rel quid ch.witS h.bil in Tai*an and rcl.red sociod.
nosraphic factoB. .l Oral Pathol Mcn 21261 264

2. YanB YIl, l-.e HY, Tung S. Shi.h TY (2ml) EpidemioloS

. rcal :uNey of oral submucous fibrcss and l€uroplatia tn
' aLorigrnes ofTdwan J Onl ParholM.d 30'213-219
3 lnremational A8.trcy for R.emh on Cancer (1985) IARC

mono8mphs on th. .valuation of catcimS.tic risk of
chemicals lo homus, vol. 17. Tobacco hrbits oth.r lhaD

rmo*,n8: belelquid and da nur ch.win8r and em. t..
Iarcd nnro\artums. IDtcmaronal ABeDCy fot R.r ch on
Canccr, Lyon PP l4l-202

4. Xo YC, lluang YL. t4 CH. Chen M.l. Lin LM, Tsai CC
(1995) Betel quid chcwing, ogaierc smokinS dd alcohol
consumprion rclar.d ro oral clEer i! Tajwan- J Or.t Pathol

Med 24:45H53
5. sun CA, wu DM, Lin CC d al. (2003) lncidcnce and .o-

facrors of hepa th C virus .el.ted h€patoc€llular carcino
ma: a prosp.ctiv. sludy of l2,0OE m.n in Taj*an. An,
F,idcmrol l5:674 6E2

6 T;a, JF. Chuang LY J.n8 IE.r al. r20ol) B.r.l qu'd .h.*
in8 as a rtsk facror for hcpatc.uular carcinona: a cas-
conuol rrudY. Bt J Canc.r 8a 709-7ll

10. B@cher B.l, Mannan N (2002) Merabolic €ffecs of rhe
consumption ofAEca.aleci,. Addict Biol 7:103-l l0

tl Chcn KT, Ch.n Cl, Crcgg Ew, EnSclSau MM, Narayan
KM (2001) Prevalenc. ol TytE 2 diabeles meuitus in Tai
wd: .thnic vuialion and nsl faclors Drab.I.s Re! Clin
Prac 5l:59 66

!2- Chen fiH, Chiu YH, Luh DL .r al (2ma) Comnunny,
bd.d mulliplc sreening mod€l: design, inplcmenlatior.
.nd aralysis of42,3E7 pa iciFnls Canccr Im:I734-1743

Il. Amedcan Diabetes Assiation (1999) Am.rican DiabeGs
Asscialion: clinical podic. r@omm.ndarions 1999. Dia-
ber.s Carc 22lSuppl ll:Sl-Sl la

14. Hashib. M, JacotE Br, Thoors G ct al (2m3) Scicco
Domjc starus, lii.stylc facrcr. and oml premal'gnanr le,
sions- OBI Oncol 39:664 671

15. Ausdn rc, Brunn.r U (2m4) Inflarjon of rh€ rype I eror
rar. wh.n a contiruolr corfoundinS vanabi. is categorized
in loAistic rcgresion analyes. Slat Med 2l:I159-l173

16. Becher H (1992) The conc./ ol residurl conroundirs in
rcgresion modcls and $me aptlications. Sur Med lli
I t47-t l5E

17. Claylon D, Hill M (1993) Stalislical Dodels in epidemjolo
8y. Orford ljnive6ity Prcss, Oxtord

18. Benjamin ra-L (2001) ConDUnny sr@nin8 for diabetes in
rh. Naiional Capiral Disrrtct, Papua New Cuinc.: is beret-
rut chcwing a nsk f.cror for dtab€t.s? P N G Mcd .l

44: l0l- 107
lg.Siffinons D. Powell MI (1991) Metabol. and clinic.t

chamdoinics of $urh Asians aDd Europ.ans in Covenrry.
Diabet Mcd 10:751 75E

20.L. MJ. Hsu JD. Lin Cl-. Lin MH, Yuan SC. WanS CJ
(2m2) Inductior of .pi&rmal prclifention and expr.s-
sions of PKC and NF-kappaB by b.t.l quid exlEcts nr
mous.: rhc role of limc-pipcr additiv.s in b.rcl quid- Chcm
Biol ltrtcract l40398

7. wu MT,lae YC, Chen CJd al. (2ml) Risk ofbetel chewint l Mannan N Bou.hcr Bt r:vens stw (2ooo) Inc.easc.t w.isr
for octuphageal cm_ 

.rD 

-l 
aiwan Br J Clncer 8! 6i8 t*)o {/eand w.i8hr m rcrairen r...on"umprrcn ntArAototr

8 l.nr JII. Chug MC, lhhn U (20oll Rol. ot dc.a Nt in .ru (b.rel n;): a .isk facror tor incrcasd 8lycaemia ,n
b.rel qu'd..ssiartd chemical cucinotcn.sts: cMenr Asians in casr tandon. Br J Nutr 83:267 275
awarmss and futurc perspecuves. OralOmol lT'477_aq2 .::.warcrhous.t.t4un(S.Cofteap,pose t(loi6!Can,c,

9. Bou.hcr B.l. Ew.n S\Y8. Stow.6 ]M (199a) B.rel nur rnc,d.nc. rn tive conunenrs. Vol t- |ARC Scienrir,c pubti-
\A,cca .arc.hut con'lmptror ard rhc rnlucuon oI 8luc6. Lrr'on\ Lvon
rnrolcran(e rn ddulr CDI mice and 

'n 
rhctr Fl and F2 olf

spring. Diab.bloSia 37:49 55

L/l<8



/1..*-1,717, ! ' S

P N G Med J 2005 Sep-Dec;q(3-4):124.A2.

Eetelnut chewing: a contributing factor lo the poor glycaemic control in
diabetic patients attending port Moresby General Hospital, papua New
Guinea-

aeniamrn AL. Marcis D.

Sdod ol Medijne and Healh Scieflces, UniveGiry of papua Nel Guriea. port Moresby.
t'

Abstract

Th's descriptive sludv ,"as co.lducred in the Diaberes crinic of rhe porl Moresby Gene,.r HosFtar tor 6 modhs, hom

Juy to trecember 2002. The ailn was to doorme he usage and e,ects of betetnut c,l€*irE in dEbeta fratienls. 2tO

palients were raftkxnty seteded troni the tist of patie,flts an Ete appointment bool. ujng a ran(bm number tabte.

Eelelnd chewing caured hyPrgtcaemia and diab€les rrl€tlatus h animat rnodets. tt was *lnificanuy assoctated with

high fasting cadrary btood gtucos€ ard was an irx,ependenl dsk tactor for lype 2 diabetes meflilus. h thas sludy. the

majorny of palients wilh diab€tes were in lhe dder age group (> o( : 45 y€ls) and ,nany ot them vrere ove.weight or

obese The maF y of patie'nrs had rrved in rie city ot pon Moresby tor many yeals before then diagnosis. 74% of

diab€tic parients d*wed beternur before lheir diagnosis and hacr conlinued the habil whire undergoirE rrearment for

diabetes. The mairity (8o%) or pariears had poor gryc€emic conlrot as indicated by rhe high mean of lheir ,nosl

recent bbod g',cose. wtrich was 13 O n,moul in mate and 13 1 mmo, in femate parients; rhese tevets were not much

lo$/er than those al diagnosis The mean foltow-up ot patients in the ctinicwas 6.2 years on lhe balanc€ of evid€nce,

beletnur is a contributing faclor to the poor gtycaemic controt in diabelic patienrc aflending pon Moresby cenerat

Hospilal.
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_ Abstraqt /

BACKGROUT{D: The crronogenic effect of betelnul .iewing leading lo oral cancer is well knovrn Eetelnut chewing

- may atso affect lhe autonomicneruous syslem. ln lhis reporl, we presenl anolher potenlialhazard of beielnuls, milk-

alkali syndrcme.

- CASE REPORT: Two patienls who had chewed a l6rge quantily ofbetelnuts developed hypercalc€mia, metabolic

alkabsis, and renal insutficierEy. They ingesled a larg€ amounl ol caloum carbo,rale lrom a local special pasle used

_ 
lor beLtnul preparalion, lhe main ingredient of whici is ground oFter shell. The symptoms and melabolac

abnormalities disappeared promplly afler abslinence from belehd chewing and administraton ol $line solution.

lmpmvement of renal function l/fas observed in bolh palants. Analysis of lhe calcium cor enl of the paste suggested

_ lhat lhe patients might have ingesled I g and 6 g olc€loum carbonate per day. respectivelv.

co[c|-usto : This is the first report ot milt-alkali syndrome not caus€d iatrogenically. bul by recreataonai usage of

ovster shell olerlarations of tlelelnuls.

The milk-alkali syncjrome caused by betelnuts in oyster shell paste.

- wu KD. Chuano RB. WllL rcglryA, JadS. Ig3irc.

- D€pa.tnenl of Laboralo{y Medicine, Nalional Tairan University Hospital. Taipei, Taiwan
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Vitamin D Metabolism in Peripheral Blood Mononuclear
Cells Is Inlluenced by Chewing "Betel Nut" (Areco

William B. Ogunkol;de,t Barbara J. Boucher,' Stepho.r A. Bustin, Jacky M- Burrin, lGte Noonan,
Nasima Mannan, and Craham A- Hitman

Centei for Didbetes o^d Metabolic MediiE and Acodemi. Str4err, lnstitut2 of Ce ann Moleculor Sci2 @ AV.B O., B.J.B ,
S.A.B., N.M., G.A.H.), aad Ctinial6nd Moleculn Endsnnobs!, Williom Hode! lanitute Q.M-g.), Qu@n Ma,rrt .Sch@l

ol Medicne aad De^tistry, Ltntue6ty ol Lndoa dad Depddneat of Cliai.al Ch2mist.! (X-N-), Bods aad The landon
Natto(al Health S.tut.c Ttust, RoFl lindon Hospitol, london El lBB, Un cd Kmedom

cotechu) and Vitamin D Status

Con&n: Vitamin D dcGcicncy. 6mon iD Sout} A!i&i i6 ! rGk
faccor fo. metabouc s)Ddron., llTe 2 diabetes, Md ischedic }4rt
di*as€. Vitami. D rept r (VDR) mtiv.tio depcn.ls o. a.tivai€d
v'l3din D ll,2snihydrcxyvitaDi, D (1,25(oll),D)l oDeDtarion.
r.[.{ting oDposiDg acrions of 2S hydrcryvirartu D rd },}drcrvlas
I r -.(OH)as;l for fo@ation Dd 25(OH )D 2! hyiborrlas 124(OII )a*l
ior caraboli66. We PBiously roF,t€d thll cimlslins 1,25(OE)2D

conr-r'but€d to dettrubaiion of vDR Pmt iD levels dd vDR seDo_

ryp. w6 r det€mindt 6f both VDR ERNA dd VDR_prctlin i.

Obielivq We hlTor}er.n $!t ctrsDg be@l nuq d add'cv.
h"b 6mEon ihFushout $uU A!,e oDdutr6, dnEibub 10

hypovitsDDosis.D by 6odula(hs th. cnzvDes rcCdDtiDs ciml6!ng
1,251 OH,"D @r.entrstron

D€sixn: PenpbcBl bl@d mo^o.ul.d ell lPBMC) l d{Ott 
'a* 

od
%,oit,"* -nla.oo*usllms werc osD,.d snd exgJM.i r
relation to o6s sectional data on lhe vilmin D.x$, diet, smoki.s

a.d ber.l usase. in.ludins PBMC \'DR RNA ud VDR p'or.n sn
Ent in a piloi sildy of33 healthJ Bndsh Beslad.shis.

Ee$lts PBMC 2a(OH)e mRNA orelateil pasiliv.ly and s€tum
r,2s{Oll):D res.tively wit} bct.lquids F day(r -.o.49, P. 0 0()6
md r 0.48€, / . 0.006, re6p.cl]yely). Independ.nr det..mine6
1o. 24(Oll )6e included bet l qDids Der day lP < 0-000 1 ) snd srrum
2tOHL (P . 0024). Ind.penden! det€tui.uts for s.tuh
r.25lOlI)2D *erc geDaer, sDoling, dd bet l qoids pc. day. PBMC
r "(OH)as bRNA .mlat d inverely with \iDR mnNA (r 0.a4;
P = 0 013): its ind.FDdent det ru;eis vere .etum 1,25(OH)2D
md vDR ?dsl ed Arhl ,.lyEorphis@ (P = 0.03 O.oool )

CoDcluiio.s: Bet l ch.wing i6 r oore po"€r6rl ind€t*ndert derer
oin@i of ino€ascd 24(OH)!s. erpEssio! ed of decesscd s€tum
.ahiinol thd *tuE 25 OHD, BxprDrtihg ih. hr?oGesis rha! this
habit @utd agiglava& rhe erecis of vitsdn D dehcichcv lJ Cli,
Ea.txihol M.tab Ct. 2612-2617, z0o6t

\ /t ravt".t u, wHeruER DIE IARY or formcd D the s|h
V bv Uv radralion. is hydro\yldred lo ?+hydroryvi'a

rlM D (25OHD) o rhe I'vcr and, once bound ro croldhnE
vitamin D binding Proteins, has a halllife of several weeks
(1, 2). Scrum levcl\ ol 25 OllD atr a.(cPrd a. rcflectins,

virrmm L, "slatus" (3, 4l A(livanon ol 5 OllD by 5 hy

dro\wrlamrn D-lo-hyd('\yla\e Il ,(OH,.rscl lo rorm ho'

rno"it ";tu-- D 11.25-d,}lydror)ryrrdmrn D. calcrtnol
(1,25(OH):D)1 was firsr lhought to takc Pli(e solely in thc

tidnev bur r\ now rNoBnrzPd in many.\lrarcnal rissu(' (5)

rssu6s sucir a. (rr(ulat,nts mon(ryr* lPtriPheDl blood

mononuclea r cel ls (PBMCs) l, panocatic islels, ! ascular wall,
b.ain, colon, md b.east exPressboth the lr(Oll)aseenzvme
rnd the vitamm D r(ePror (VDR) and, n addition, th. en

zyme 25(OH)L>24-hydroxylase 124(OH)a*l lh.t inachvat6

FiEt Plblith.d Onlin. M.Y 2,2006
. wao. dd 0lB &€ iont r,^l aulhd6
a[*,rpvEtto$, l-d(Ol0d. 2tHvdretvvnamrn Dln hvdrorylas';

24lOHd*, 25{O}i)O'7{_hydm'yl.*j 6OHD 25 h}dros .lM D.

i.&oitt.O, :.x.:,rya-'].,rrlM D (cdl.'hol) PBVC. PcnPh'arl
blmd mun nu.lcar..11. vDR. \rramn n 

'e!.Frur
ILLll ,s DublFhed monthlv bv rh. !ndo( rin' \d!'ty lhllP://wR*'
.ndcni.iy.od, lh. rorch6l Pdld'onrl r&''rl eedina rh' 

'n_

l,2s(olt),D and probably also 25OHD (5, 6). Cir.ulatnS
l'Ill coniributes to lhe up-reSulation ot renal 1r(OH)ase
activity, and its secretion it!€lf is suppress€d by 1 ,25(OH ):D,
providin8 a fcdback mcchannm, rcducing ihe risl of vita
min D loxicily (1,2). Howeve., i( is not believed lhat PTH
affds I d(OH)as€ expression dir€ttly in oth.r lissues such
as fic PBMC, cven thgu8h macrophages produce homon'
ally active vilamin D. Furthermore, locally produced
1,25(Olt)rD will r(ruit monryies into the differcntiation
prGss, leading lo increased macroph.gc production, as
demonskated in monoryte cllrure (7), ;lthouBh the m(h-
anisms rcgulatinS thes€ exirarenal proccsses are yet to bc
undersrood tully (8).

The "classical" achons ol vitamin D ensure th. malntc-
nancc of calcium and phosphatc homeostasis and of ade
quate bone ossification (1, 2), blt the "nomlassical" adions
ol viramb D afled many other tissu€s in humans The*
includc p creatic islel insulin etretion, insulin rcsisiancc,
ihe immue syslem, d the induction of.ellular differen_
rialion (9 l4). Such nonclassical achoN may explain why
vitamtn D deficicnry is linked to increased can.cr risks in
nrany organs wher. the VDR isexpressed (e.S. br(nsr,.olon,
olary. and prostale) .s s'('ll a! aivxialions $'tth olher con
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i)ru&or'd. d ar . Bd.l cb.'i.c ud vihin D .bh.lisn

V,lamrn D deliciency is also assoda ted with increased risk,
and s€verity, of .hrcnic inflarnrnatory disorders includinS
Iuber@losis d leprosy (15, 16) and, in ea.ly life, with in-
oeas.s in auloimmlm€ disorders su.h as t}?e r diab€tes in
childhood and early .duli Iife (17-20). I'ese phenorneha
may reflecl reductions in the mono.yte activation and dil
ferentia tion into ma.rophaS6 and d6driii. els induc€d by
activared vilamin D as foud in ,ilro (6 8) Durins this
differ€ntiation VDR €xpression fallr whereas ihal o, rhe
I -a(OH)ase rncreases (4, $Bgeslmg that vDR expression n
healthy PBL,tCs should be inv€rs€ly relared to exprGsion of
ihe l-d(OH)ar whcn examined in subj(ts of varying vita

V'ramm D derioenry .emaire .onunon h tndian Aslan
im m i8rmrs dd their des.ehders. bu I rs a lso s€en m h.a lthy
Sourh Asians living in sl,my climaies (9-1-t 21,22)- M.Et
studies atrribule ihe hi8h prevalenceof viramin D deficichcy
to oltural and dictary habits. ln addiiion, aherarion in
vitamin D metabolisrn has been postulated renrly in South
AsiaN alter the finding of inaeascd 2t(OH)ase adiviry in
skin fibmblasts in Amen.e South Asians compared wirh
Amcr,can wh;le subjds (23). 'rhs incrca* in 24(OH)as.
would be expecd to lead to increasd carabolism of rhe
active metabolite 1,25{OH),D and perhaps of 2lOH D, wors.
ening rhc eff(ts of h),povitaminosis D- Failure of British
Sou(h Asians to r6pond fully to supplementation (24) may
be explaincd by this findinS. r/ve havc previously shown, in
British South Asians, thai circulatihS levels of calcftriol lhor
monal vitaDin D 125(OH)rDl contnbule ro rhe derermina.
tion of \,DR protein laels ,, ,t?o ed, in addition, thar VDR
Senotype is a si8nifi(ant determinanl of borh VDR mRNA
and proteu leveis in PBMCS (25). P{rause pmducbon 01
a.hvated vitamin D is increased in vitamm D deficiency (1,
2,26), il is l,kcly lhat vDR Aenoiwe contributB to the leed
ba.k conirol me.hanism deteminin8 vitamin D aciivarion.
Therefore, we have hypothGiz€d that thc (linical efrecis of
thrs defidpnry .ould bc u uenced by g(nchc. environmen.
ral. or dreldry faclor specific lo tlus populalon

An obvious cand idale istheaddictive hab of b€tetchow
in8. Nuts of thc ,4rerr.,t.cn! pal,n are wrapped in leaves oI
ihe Prp./ beilz vinc, usually spread wrrh limc pasre, to lom
quid\, or 'i h.ws" (somelmes cJ lcd "pan ' o' 'pad') In
5ome (ommunilics 0n.ludinA our l(r.!l BanSlade^,hr pupLr
Iarion livrg m F:a, lnndonr tobacco rsrl$ added. This i\ rhr
fourth m6t common .ddictive habit worldwide afrcr smok
in& caffeine, and al(ohol, md is ctiharcd to be us€d by 600
million peoplc wo.ldwjde (24. Th.'eff(ts ofbetel.hewinS

TABLE l. Foroultc for foHard (F).nd revcBc (R) pdms ond pmhes dr) us.d tor ih€ measnftmenr of$e exprsssion oftbe.ars.r
Cen.s for the r*o wiirmin D metabolic .nzyncs srudied ud for rh. vitaDin D Eeplor

Tdr lbr [nan!, b€E-n rtusldd
rldn! Rfi^op, tu - rr'. s.v -,i" r-.*r, L*

Subjecr6 ed Merhods

jorty.@ hr.lthy Bnnsh B.ngtideh subFls, aA.d 3t 6svr. tNhE
DE 5t L6d6. hrc o, on8oha rlB,didmml;B rm med,ot,o;
B,v. mfla u'r.m.d c(Mr ro prM ot . bto.d !dpt. ,or
mbedd€d G*r(rur +udy ot th. v,trtu Das dlm8: srudy or
hram D BUI6d.e m Ft.tim to Bt t*ro6 tor typ.2 dlab.ta;nd
'rnm'. h.dn di*e {29, lot Thtr studi6 wR apprcv.d by rhe
app,opnar.^Drid Erlu, rt c6mhr rhlrty{r psd;i or rh. $qsh
weF I:g. urt. irch, prNiosly v.bd.rrd qu6b(,rue werc.v.it-
,ble on smtr& b.r.l nut (p.; qu,d) uss;, od rtp i^r.rc ot hsh(w.r, sp66 ol hported f'6hp.t.r fEh rhat e vnmm D nch bd
rlh benS drm d.nv by -40% or sq6ts, .w,te 55 rim6 pa wFt),
eEEs t.vadging 60 U efth n $e U !.<, Kinsdonl BourlEi, B ,, NV/Jru, ed t Nm. upubllsrlcd d.u),;!sun (bmtu6 rofr.
6ed D r}f Urured XuBdom,, &d lBR.l* {,i,;h€d by ,lJbte 6 thrU rpd KrSdm) I I0,2c, vDR afrotyF (Ap,t, ant, L4t, dnd lor t) Lid
atro ben JdhD.d. as pflD6lv Fponed, D $is jibAr,,up (io,

RNA gttuctioa aid rcdI time q^dntitdti@ RT-pcR

Ttrl rclular RNA was erE..red hom uE at.n pBMCs, .i to, rhe
VDR, a pn!'oulv r.p.n.d. hoh t0 paMcsu\nArh RNea(y n^
RN  r$ldhm lu! (ot^Crirl Lr, ( ,dpt.r. un &\e qual,rv *a, rs
j5:fd 6a8 RNA t b(_}xF 6 d AS mr 2l0) BrM;ly*r t^9rmr
r ftnnori,8r6. w.ldbm. c*,]lbv) and quuru,ed n rni,Lr.r..;s.nrItbogim qustirr.hon brs (n,otmt., proa,G. rf,de lhe Ndhe;lrd5) PBMCvDR mRNAand vDR pror.m tcvcls,n th*\ub!.\,swpie
med\utsd h.rrracr( Dom rU (eus.\,cport.d pFv,ou.ty (ii)

I d(OH)a* mRN .nd 24(OHE*miNn -Jrc mea,uiea Uy,t"rn
hrrhve rpr.hc polymer.* LIDD 'f.d'e {qRt rcR) ,r pBMa! J\
rurrowr :qrufteFdhr pm6dd p,obe\ (t.bte l) w.n.Ll*,8nnl
bo8 P.iha E pr* (Applpd ArGv{cN. w.rin8h, Ur l. Md irr.
rhB,z.d bv Appl.d B'Gyslefu o hoh8o lr,tu, fff) nr. IJqtvian
p,o5e wa" Lb(lcd elh a mpoder dye (r..drbory. n uu mrn) Jr rj\. (.

J Orn D.d6iml M&b,.Jut, 200G, 9(7'1612_2617 1613

on vitamin D metabolism or .alcium hom.lstasis are un,
tnoM. alihouSh thcre i: one.ase rcport ot hyper.dtccmtc
altalosis alter IonS.term darly .onsu mpr ion ot 40 betetquids
(containinS lime paste rich i. calcium hydroxide) (28)_ pilor
stldies were set up toddeffihewhelher ra ,,Do crpression
of I d(OHhse and 2a(oH)ase Benes r€lare ro vDR acne ex-
prrssion, ushg crrolatin8 IBttcs lrom he.lthy subjecrt ns
, renefhon of th. ,nduclion ot d'llerenharion of macrc
phages from mon(yres (4 We also aimed ro derermine
whether vrGDiin Dstatus (lerum ZTOHD), circuldting rfH,
or vDR pollmo?hisms affccr l-o(OH)asc or 24(Ot Das€
8me e\prsion n the PBVC or, m particuhr, whc*rer vts
lalM D mctabolism in the PBMC is affcded by dieury habirs
common n South AsraBsu.h ds.heinS "beiel nqr:.(,ars@
etechu\ Qn

vDR,R
\'DR P

.lcTATTGCCGGGTCI\;C^C
cacccaAcaca'rcafrc ca
ccc^rc CIG(GTCTTECACICCG
GAqCACT qTT(cfl?sqsT .\rs
ccaTAcqccaasTqTAccAlT

ATC,ICCATCCTCTCCCCA6,\:

^GCCCATCTACCrclECAGNC.c,\Tr.caccccArccaccAccc.

R' = 0.9055

iJ.6,

{

{

J
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6d and . qumchfl dF (kdtbory lcrEmrhyl-rh.lal11e) rr $e r
end atrT PCR w.5 Perlomed {th 50nt (6 duphulP),L96tror RNA.
trom rh. emc .eU' drar hid P,siobly ben u*d ro qudbty VDR
nRNA dd trDR prct.in leve& (25),6h6 a ABI Pris 77@*gutrc
derdor ( Appued B,6Fleru, Wdlmtlm. Ch6h@. t X). ot straba.n.
MXaom 6Ea l.B6e, Ll Jolla, CA), d s.lylad krrh th. .frBpmdinS
melr,.tursilpplj.d ettsar.. mRNA .oPy nmb€6 w d.ld-
mbcd &oh a sp<i6. ,add (rN. obl.ined by si.lly duhry a

syntleri. sinal€-strade.i FE ol8onldstjdt sPftilymg 6e
l:a(Oll)a* or 24(oH)& mP[@n (31) Indera a str@t liftar,.
l.rio6tua beiwFn rlP thr6hold rydr md rlr l ol th. sl.rtn8 RNA
(opy numb.r m.U l@ (, , ocq,l.bf. !) A! *n.l dlual@ we,.
(r;,crl our n duplure. sra'ld.rd otu6 6 trrFl,(.'. wm EF!'.d
rwi.e wiG d!pli.,r. nctemPl.l. onEols u.luded * h every RT.PCR

,u Copy nunrb.r\ -@ nom,!,ed relanve 
'o 

toral RNA oncnl,.'
ton, il rtrc hvpl\ woe 6per*d a trJNA rop, nMb?6 pa mr
<xrd of rohl RNA (32)

Scls S{)IID I<20 nElr'l (<so Mol/lile, definina vitamir D
iBurhcrry (4)l dd 125(OH),D Inml rrSe lorudults 20-46 P6l
hot Ia{, lto Dmol/Lr6)lsd tu sud rTH (6.mtrrton lmm.l
rdse {lo-l0io pBlrJ (18 I19 pmol/Ll.r)Iw.rc mrdurcd by imru_
n@;ar h \ingle d$'a (lD6 Ltd, eoUon, ]rf, dd Wca,, Ur: d'
tr.asei.Glho6l oI v&iadon 7!6),s PrMocly ePorl.d t29, ln'
lom.tio on usulir s.ftlory Pmf,l6 md Ely(mE .l oal alue
bl.r,ne tesr within ihf Puml study w.s also avan.bh tot rlPr wilh
..hnared -iButn retim inda- denv.d Lom d.t. .l 7ta or.l 8lu_
ce rolerd.. r6trE {33).

Stotistidl analt3,s
smole d D.rri"l (omEbm drir.,6c sd v.rhm or trEG

*irh iDR rlvmo.phm wft emF€d usrB peMd. d n.F
o.raFeh( iFls asaPPrcPnal€ dd srePh M multjPP r.trNon arul
i/sEwa.med our (roP. 0 05,,ahq,lfrEl2b6or.Lu dlslnburDn
;herc BBlary, sint SPSS v6@ I I R6ulB aF Eivm e med ' tD
in rhc l€rl d l.bl6.rd a mea ' tr m FiE I

Besulis

Table 2 shows the main demograPhi. detaits and data lor
dierarv i.crors etamirted ln the study subJcris. Table3sSow5

rhe m;an (sD) and rdges for lerum 2c OHD, I25(OHLD,
and ,o' PBMC content of l-o(OH)as€ mRNA and 2a(OH)as.

mRNA. Thcdaia rePort€d {oTVDRmRNA and VDR-Protein
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TABE 2. Ase, body EN indd IBMI), sdoki.g h.biB, rara ot
ch€wins pau (h.tll !ui) quids, p.dnb€. of chdeE .dding
chsing r.ba@ lo tI. quiilr, sd dat! fo. lhe consDhption ol rhe
d!jo, UDjt€d Kinedob Solih Asis dietlry &urcs of liilmin D
(eeg6, ierorhd neh wate. 63h, ed the !€renlrge of subjets
Ein€ eugan&) tor rbe 4l $birt.9 iD tL emb€dded tu'

BMI
Ck rei!€ smli4 (ro/d)

No. of b€t l chew. usd }€. d./
% P.u dlseE u3iog added tobtdo

a8.3219.903)
26.2a (3.93)
3.36(7.58)

42.9
4.8(4.?6)

61.2
l.t3 {1.,r9)
5.38(2.19)

47,6

31 65-
17.4J3.2

0-30

o-22

o-or).7-o /
0.25 ?.0

t

,

Fi6h e.r.tl lhEcs p.r rel)
% U*E of mrgdin.'

" B.tel clews m defmed as quid. @nkining chopped A'e.o e?.
&ru nul3 Eapped i. Ap€' 6.1/. vin.l6re-

'P.rmt cE ol D.rsarine L*6 .t apprcnm&t€ly t5 s/d as a

in these PBMC preparaliorE (25) are lho!€ for the subieds in
whom sarnple volumes were adequate for measurement of
PBMC l-a(oH)ase nRNA (n = 33 of 41) md 24(OH)a*
mRNA (n = 3l ol al)

There were more women rh rnen in Ihe study group, but
there was no va riation in 24(OH)ase exprestion w ith Sender
ln addition, men srnokd more ciSarettes per day the
women, but smokmg rates did noi vary with rates ol bet.l
chewing.

Simple correlation ar,alysis showed that the expression o{
I o(OH)ase mRNA was inversely correlated with that of
VDR nRNA (n - 33, r = -0.44; P . 0.013)

The indepcndent determinanrs of 1 d(OH)as€ rnRNA cx.
pr.ssion, by multiplc .eSression &alysis (Table 4), were
circulatin8 1,25(OH) to8ether with VDR (Taql and Bsnl)
polymorPhisms bul not scrum PTH or any of lhc other fac-
tors examined. When 24(OH)asemRNA concentrations werc
incllded in lhis analysis, the independent determinants of
1-o(Oll)asemRNA were the VDR (Lql ad Apal) polymor
phisms (I, < 0.0001 ud 0.006, r6p61iv.ly) and setln 25-
OHD (P = 0.tX8) as well as lhe PBMC content of 24(OH)as('
mRNA (P = 0.001). althouth thii was nol the best'fil nodel
(P for lhe.onstant <0ml); becausc VDR genotpe con
lributes tothe delcrminahon ot VDR message and Protcn in
thesc subjects (25), this an!lysis was repeatcd omilting VDR
nRNA contcnt but the findhSs were nol.han8ed; ornitting
vDR-proiein contenl rcveal€i betel quids per day as $esole
dererminant oI I o(OH)asc mRNA expression, and no de
terminants of I'o(Oll)ase mRNA wercidentificd whenboth
VDR mRNA and VDR protein concentrrtions were omitted

Thc exprGs,on levelof 24(OH)aa'mRNA in l'BMCs was
higher, although nol significantty, in (hewers (n = 25) lhan
in neverrhewe.s (n = 6) lmean(sD) = 40 5 x 1o5 (24.3 \ ]0)
(ompar.d w h 55.2 x rO' (43.2 x r0r); P = 0.43i, bul was
dirNllv correlar(l s'ith th.' number ol paan (betel) qurds
.attndailylr- 049iP=0006and071,/rr00o0l byParliil
correlation, allowin8 for serum 25 OHD and 1,25(OliLDl.s
illusir.l.d bv th. rnt! data in fig 1. Scrum Ls OtlD was nor

tL6\ e-
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TABIJ 3, Co.@tErioE of 25,OHD ud 1,2AOr ,D i, et1D and PBMC @DetrrEtioB of \rDR DRfid VDR protei.. l-o{OH).*
DRNA, dd 24(OHl* ltiN ir $liarl irctud€d b i[. plE6! study I

%1OH)D (nglElr

1,25<OH),D \Delil}r

vDn IRNA (@py Do.&s rd.l nNAr
VDR pmr€iD (,rElDg of tod eird pto!€i!)d
l. OIIte oBNA (@,y no,L* brllRNA)

23_2110.9)
33.4 (11.3)(n = 3r)
N.r t27 2\
355 (l?5)(n 39,
39.0(r9_2)
1.1!Io3 x 103(0.,!-0 x tosl
r?.ag (9.63) (n = 38)
l-15? (0.34) i 106(n . 33)
5.22 (4.02) x 106 (n = 3rr

t.6-26.8
4-6t.5
38-8-150.1
93-3@.0
l3o-Ioa0
11.2-tt.
ofl x 105 r.2.a3 x rd
r-0,38_?3
5.89x rotbl.l9t7x 106
0.99 , 106 b rt.9 x ro5

9.3 (,r-,1) (n = 39)

I
j

251OH)D 2.iOHE* mRNA (copy !o"/,41 bral PNA)

The DuDber olsed6 (D, .vsn.bh lor.rE {ulv isliv@ sh€Ilwr t* $& ar (.l@ sDpl6 lm iD.d.qute in votu6€).
, " D.r, pBioud, pubtsh€d (25) bur ,@,ty4d io, th-. tuts-;;i",-tj."; il; p-*.;i,fi, " ' -' I

I
related loberel quids per day Sen m l2s(OH)lD corerared
negntNcly with the numbcr orpdan (bcrot) qurds e cn dair)
(. = 0-43, P = 0.06; FLB-Z)-

The indeFndeni deiermimts ,o. 24(OH)asc mRNA (Ta-
blc 4) included b€lel quidsperdayand s4nm 25 OHD wherl
l a(OH)as€ washcluded in analysis, bur betetquids pcr day
alonc when l-d(OH)asc raas excludcd. Eeret quids pcr dai
was a less powertul determiMnr of serum 125(OH):D lha;
gend.r or ciSareti6 smoked per day (dara nor shown)j rhc
latier \das inversely (orrelated to yn m PTH oh Spcamm
an}.in8 (r - 0.28, P < 0.m01 for thc pam, group and .

0 3, P - 0 &9 in ttE current study subgroup). the inctusion
of dara un the addition of <hewmB tobacco to paan quidr did
not alfed lhe signifrc.nce ol by ol the findDBs.

Di&ussioD

We have foud a dir.<r correlarion b.tween 2s.Ori[}
2a(Otl),s€ expression and thc rares oI use of bctet quid
(paan) chews containing az@ rr,.ri! nur in rhe preint
aos! s€dional study. The findinS of dos{ffecrs ior ihjs
rehhonshipsd rlEr thc relahor6}trp s hdependcntor orh.r
la(ron tnown ro reEulare 24(oll)as4 crprsron 5ua86rs
that, dGpite the cro6s-s&tional naturc of rhe srudy, berel
chewing may explain the increasts in iissDe aciiviiy of

2a{OH)a*, the ratelimiing enzyme ror deSradahon o(
1,25(OH)]D. repoded in Sourh Asians, .vcn rhouSh rhey
wqe viramD D dc,icimr (2J) Th's is a surprisinStndma
D€cause rndu.hon ot rh.24(OIt)ay Sene in thc pres€nrc or
incrca\pd vitamh D availabilirv b . NoFn'zcd part ot rh^
feedbacl nechanisms preveniinE viiamin D intoricarion.
This eMyme is ca tabolic for boih acrivated vitamin D and iG
immediate precursor 25-OHD. Thc biologicat effecrs of vi
r,m'n D inadequ.ry could, rherehre, beaggravared by b€ret
chcwmS in vitamh D dchciency

Compard wrrh wh'te Cau(;srarB, South As,aru in thc
W6l and Northem world havc a h,gher prevalence of vi-
tamin D deficiency rhm whiie Caucasians (tO, 12, tS, Z3).
This deticimcy has b€en impticar.d as a risk f.cror ror var
ious di*as6 including diabet6, ischemic hearr dise.se, and
ruberrulo6is W. havc previousty shown, lJl rhc subie \ of
lhe present study, ihat lhe.tr.utatrnB levet ot .r(rrvdlm vi
ram,n D 11.25(Oll))Dl is a predicror ot VDR prorein D rhe
PBM('and rhdr Vl)x fiRNA Md vDR prcicin l6ets in
circularinS PBMC5.!lso Fredr.t vanrhols in mrutD se( rctrcn
mder, D -@, ^ ars\ted dr orat Blucu5e tot.,ane tst (25,
3O). We now ob*^( that I r(O ).!* hRNA (on.entrarron
in I,BMCS is inverscty .orretat.d to thar o{ VDR mRNA, i,
,iro. Because PBMC differentiation in uiilo has been shown

T .BLE a. MulriplE rEgr.6j6 @lr6G for lhc d.{drinur! ofsDne expE*io. for r.he enzF6 2s(oH)D-l.o,hydturyte rrctivalinsYitrbin D) md 25(OH)D'2a-hrdExyle l.rrlbolizins r.Z_ttOH 161 ; PIUC

Irdep.ndcnt dpEminsnc.
IrBMC I -{OHhse DBNA onenrlri.n

PBMC 2a(OHEs. 6RNA @henrradon

tBG( fir nodel. R? O.6t tp . O.OO2, p 6;;;;;i 005r)
VD& (?agl)j (6 - 0.a5)
vDR (B!aI): (8 - 0.46)
SGruD l,25lOHlzD (0 = -0.46)

. 0 98)

0031
0.0r6
0 006

<0.000r
oou

-0.0O2
0.00?t
0.031

Wrlh p.," (bekaq,;ds Fr d.r, uudllskd rRr 0.24))(861 6r mod.l R, . 0.6,t rp , Oooollpfo,o.ser
Adjusr.d for other variables

Pasn lbckl) qDds pe. ds! liJ = 063)
&ruo 25 OHDIE - 0 44,
Mareannc u$ (6 = 0.29)

VDR lo?l (fl = 0-2,!)

Th. v.ri.bl6 er@inrd as Do*ibl€ d€btuinanrs ecrc Ftuh hom*lshoc. crcdun,ne, ra*,ng p-*.ti. ro ;""1;. ...;", rut..", i,*,u
;T,"I"?"::#t:,T"#il'T.:L:qf:'i:lm**:l-11.1': :Jq 

cttrr-eiT.::ce sj"a" u"ai ui'ia. eiv*-*,vDR (Apar. a6ar. rdar. and,or,) ac.orj"e; sene prri,25.oHD. and r.2s(oH,:o Nuk,rha, von-rap.t';Ii41i gi-,i.if;#;;;;"":ifi5.1;::;":Itffi;,::
d€r.minanrsorPBMc r'droH)ss€ D&\A mcasutu-e;rs, and th *^E r,23(oH)2D, ron g-"".,,1;€-;';r, r,er, a".r. ""ai,iri"iJi;r"liir'a(orl)asc EFniA @n@nrraiions s.r. er.rldcd as demlnuls D.pBMc 2a(oH;sc bnri -,i.!"oiu1,, ry -,r"ple ro€BioD anal\sis" rndeBnd.trrdelmirorsweEdenu6.d bv huriipte rcsE$ion.n tysE (p < o os) p is rrt;;;;;;-d J;i.il;;;;;;;;,";iii;
tor thc (tst,onoreaci sulcd deemmor o rh.i-.,suren"ot "r*r"*t it", "a; 

*r.",i i"iil i"il.-. *iea r..r-,usi,s spss v.Eion 11,
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correlalion 0.72 Ds. 0.3) suSgesis that this effect should be
turther invBtigated betause slch la.3e ProPortions of the
wo d populahon chew belel nul and arc liable lo vitamin D
deficiency (4, 2r. 22, 27, 2a, 37). An assdiation bet{'en
consumption of belel nut and hferElycemia h.s ben .e'
porcd erperimentally (38) and similar ass@dtions have r.-
cently b,een rcponed lrt hmaN (3c, 40), irEludm8 do*
responlc elle(ts in a large poPulat'on based study (4(l)

Susg6ted methanisms rBponslblc lor the assialion ol lhe
chewing of .4rec" cqtec-iu Oetel) nul with disease in.ludc
Blulathione depletion, Seneration of ,r€e radicals, nito(hon
arial dysfunction, disturbanc oi the ceiicycle, indu.tion of
apoplcis, and DNA dariage (27) Thc actions o{ ,4r..al zl
kaloids, including raminobutyric a(id recePlor blo.kaC€,
have been widelv sfudied, and ,qrecn/ nitrosan,irc deriva-
hv.s are ac(epti as being carcino8enic m the human by the
lnr€mational Agency for Rerarch on Cancer (27). Fudhe,
more, druBs known to induce vitamin D deficiency such as

rifampicin and carbcmanPine Kentty have been shown to
up regul.le expression of the 24(Ol-i)ase Sene throu8h acti
vahon ofthe nuclearp.egnane X rccePlor both in the hu'ran
hep.tocytc ed, erperimcntall), rtr uir,o, wilh mcreas€5 in
orculatinq ?4,2Hihydrotyvrl.min D (41). Thcretore. rt rt
poslible thdt the inaestton of,4,e(ol alkalo'ds, niltorahon
;dducis, or other cohPonents or bclcl .hews miShl h;ve a

In con(lusion, thes€ prelimmary data demonstrate thai
I-a(Olt)ase Sene cxPreasion in (ncuhting PBMCS relals
nvers€ly io VDR epression in humans, rrratchint Previous
i, alru obs.ruations thal hormonal vitamin D increases

1 a(OH)as! gene exPression in PaMCs This suPPorts Pr.
vrous iutBcshoB as to how monoclle actrvaho,! (ed lhus
LEcrophape elhcacy) may bc reducFd m vitan '.t D dcn'
(i.ncy (4. The.e preltminary findmts dt u suPPo'r rhe hv

oothftis that rhe habir of chewrn8 bclel (Paa'r qurd- con

io-'ne,a'cc,.a,..,I nut) could 'cduce 
lhe avatldbihrv of

Jchve \ rumin D by .ios€ dePendcnt Fc'ea*s in crPtcssrot'
ol rhc 24(OH)ase enzyme catabolic for activated vilamin l)
Further investi8ation of the Phenomena would be useful
bccause, if confimed, ihcy Provide mecheisms that could

contribult to the exPlana tion of the increased risk o{ chroni.
injlarnmaiory and auioimmune disordersJoud rn hyPovi_

taminosis D md also to the incr.as€d 24(Oll)ase cnzrym.
activily rcpor!.d n South A\rans and lhus lo lh( Panicx:ar
srverity ,,1 vitamin I) deficiency ,n 9ruth A''an PoPrlal,ons
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the PBM c @ntlnt or 2'rr o H re DRNA)

to be assrxiated with decreasinS erPression of VDR mRNA

,"j ,".r""ri^e .rpro.ion ot l-o(OH)ase mRNA (4, rh(*e

n"a.rt .r**""", ti,, ,tt" biolotical Process6 of PBMC dif
i"*"ri""t1".'7,;," r.".i^lar to lhos' idmiilted '' rrr'o This

i. '"oooaea 
bv ou, tindinS that orculathg hormoMl vila-

- i" ijt*",- i.zStOn),o concentrationl ra&er than vttamrn

ij 'iinl' r*ru- zsoHn concenrrurion) contribured !o thr

i"iermination o, PBMC t o(oll)ase crPrNion on mulhPlc

Forgsron analvsis
iirr,,',el' rhe resulation ol lhc :-doH)ase and 24(oH)a>e

,"""" in FaVCr ii ^o,ytr 
tuliy dehned (34-3o1, dcf'trs rn

X**"',l,tio" or.".,.phase I o{oH)ase e:Prc5ston rn re'

J-^i ,n i-^,-".t,rn"h have ben shown lo (onlribuk to

ii.a",aor-.", ot ryp" I draberesD auroimune nonobe*

.lirb.tic mrce (36). Such defe(ls, whe'her tnh'rc^l or a\ a

-."r,,,f "it"-i. O a"rl.ie'cy, will reduc€ theavailabilitv of

acii.arcd ,iramin D in tar8el rrssucs leadinS ro detr'd* rn

h.rh macioohn(e dil,erenrirhon d recruitmcnl I'om (rr'

-,r.rino minoc"vres tn. T}le increascd roL! of chron'c in

n"-miro.v disor,t.r', metaboltc syndrom( rnd auroim

-"".: at-la"* rcporred in Sourh Asrdls an.i othe.\ with

,i"iin O a"ri.i"niv .""1d well be aSsravared bv thecfr'ds

"it.,"i.r,"-i"e o^in-(oH)dse,4d rhc rducttuns rn rsk of

*" iat"t r""i.p"a."t "flere.rlv 
lit.suPPlercnrarron wrrh

,'il"-," rr i,' *t'it" c",'a$ans could 
'lso 

bc dmnished rn

betel .hewers (18-20)_-Bcrcl 
chcwing r\ common 

'amon8 
\outh A'"in PoPula'

,,,-. ,r ,. rr,. ior"n mo5l corunon hdbrt JItcr smolinB'

.r..,t ri.,.a -t";"", -a is crrunar'd to be Prd(tr'(d bv 600

-,iii.n o.orl. *rou"lty r2A.lhc mutage t' Ecnotu\ic' and

.",ii""i*il o'""p"""'.r b(rel nur ('4"'a 
'ar'd't) 

e\!r''cr'
.,,. ".ri"'i"tiri'ri.a,z, 

rh. r"r firr h( hr!' hrund b{r(i

-,'." "' 
r'., mor( l.'h""ul tndcPcndLnr 'i' rr''min'sr ('t

.,r'tlilrr...'o."ttu'n tt"n !rlJmn D \taru\ rn lnN \ubl(l\
;.;;,.;i; ,i'r,."',,'" ,nJi!''5 (\rdrdardr/('I "i rrr' 

'Pnt 
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Hypothesis

Hypercalcaemia and metabolic alkalosis with betel nut chewing:

emphasis on its integrative pathophysiology

Shih-Hua Linr, Yuh-FeDg Linr, Surind€r Che€.r_onrat,', Mogamal Razeen Davidsl

and Milchcll L. l{alPerin'

,Divirion or Ncphrology, Depaflmnt ot Mcd,onc, Tri,s.rl,@ ceftBt Hosprlat, Nationat Detcn$ ycdiol ccDrer.

i","i. i*l,l'll;""i';vision. sL Michacls Hospitar. uDivc.ir) or ro.onro. rorcmo, caoada and 'N'PhroroEv unir

anj neganmnr of lnrcrnal Medicioc, Univc6irv ol Sr.ll.'bo*h Capc Town South A[rica

Brclrourd. Evenls in the Saslroinlesltnal trad lhal
mishi contribule to a hrgh absorPtron ofcalcium were

.i;lated ,, ,rrru ro ev.luale why only a small.Pro
Donion of rnd,lrduals who ingesr alkaline cals'um salls

ievelop hypercalcaemra hvpokalaemla and rmrabolrc

alkalosis.
Merhods. A Parienl who chewed and swallowed

around 40 beGl nuls dailv developed hypercalcaemia'

metabolic alkalosis. hvpokalaemia i'vrth renal potas'

srum wastrog. aDd rcnal rnsumciency The quantilics

of calcium and allali per belel nui pr€pararion were

measured. Factors lhat mighl increas€ inlesrinal

absorr,lion of calcium were evaluated
Rauhs. Ilvr,er(alcacmia in llc index case was accom

oanierl bv'i hr8h da'lv calcrum excrerion (248m8

1.2 mmoli Ci' ctla I ins levtls ot I .2 5-d ihvd loxvvitami n

Dr an'l paralh)'o,d hormone wete low Hvpokalaemia

wrh a il,sh lranslubulal K' concentration gla'lienl
metabolr'slkalosr' a low excrelion of pho!r'harc and

a very low glornrrulrr lillratron ralc $(re prominenl

Cooclusions. Possible explanarions for De pathoPhv'

\rololv of merabolr allaloir and hvpokaldcmia drc

.,,*iJ.a. w" irrr'ulare rhal d relalrlelv gr€are'

lvarlahrlur of ron'7cd calcrum rhan 
'notBanrc 

nhus'

"rto",n 
ir," lumcn of rhe inre'rrn.rl rtaur could havc

lnhanucd drcrarv calcrum absorption'

Kevpords: bicarbonatei calciumi hypokalaemia; milk'
alk'ali syndromel PhosPhate

cEMo a,ad olFat P,!,. n' shrh'Hd' l rn MD Orvu'rr
l.ii."i..'1"^ o--i**, tn'Mi. M.Jtr 'nr I 

'r 
s(^'eo(n''dl

ii",ii"i. r.i,.*i'll s..,.n,. chds Kune Rsd' N''hu l14'

ra'n ' ra'"an Lm4l I121Ilsandml ndmdsgh 
'du 

rw

lntroduction

The triad of hypercalcaemia, melabolic alkalosis, and
renal insufficiency characterizes thc milk-alkali syn-
drome lll In lh. past. rls mosl common ptes€nlalion
was in patients wilh p€ptic ulctr dis€as€ l,ho took large
amounts of milk aod calcium carbonate (CaCOr)
Wiih the adveni of bcttcr antacid thcrapy such as H,
b,ockcrs and gastric H * pump inhibitors, the incidencc
of lhis syndrome has d€creased. Recently, featur€s
of rhc milk-alkali syndrome have been described in
Darrenrs who take alkalnecal('ium salls and vitamin D
lupplemenr, ro rreat osreoporosis l:1. Another prcdi\
posing uause. belel nur chewing. is an under eslimrrtd
\uurc€ of oral altaltnc caloum lals lll. Bercl nuts arc
lhe main ingr€dicnl of a masdcatory drug us€d in thc
tar F!sl, Asra, and the Soulh Pacihc by an eslimalcd
600 million r€oph [a] To overcome their bitter
tasre. atkaline calcium salts are included in rhe oral

To understand why only a few of the many
indrviduals who ingesl alkaline calcium salls develop
hlpercalcaem,a. hypokataem'a and mdabohc alkato
n,. sc srmulale.l ev.n15 ,n lhc taslroinleslirral trrcl
rhal could conlribul€ lo exc€ssive inteslinal absorplion
oi calcium. This involves an inErplav between the
proJuctr ol bactcri.rl femenlalion and rhc rclal_
i!c nronoflrons of alkat,ne calcium salrs and inorBa'rh
nho"Fhale rn s€gmenls of lhe rnleslrnal lracl wher(
t'asrve. parac€tlular, non Iegulaied absotplron o,
ronrzed calcium occurs l5l.

Subiects and methods

A (l) lcarold malc p ticnr who dct(lop.d h)-p<rulc,rc ria.
mcl.,h,"r( "'laln'N hllolaldemrn rrlh 'errl |.'1.r.{un'
(K ) {rsnng, and r.Drl rnsumctnc) arscralcd (rlh a

hc.!) conslmprion ofb.cl nurs sas cramioed.

, l0l): Lu'oPean Rcnil As(f,kno LumFa' D€l!rs 
'nd 

lranslhnr '\s'erdi'n



HyErek @i. .nd rEltboli .lt.l6it

Anatysb oJ betel tut Posle

samolB ot b.rcl nor paslc w.E oblarncd trom rtndoB in

T.';nro. Canada, aDd in TatFr. larwan, to der.minc thc

amounB mo oaruE of irs €lciun compound! Singl'
*E€rionr $tE wcitb.d .nd add.d ro l0 hl of di$ilLd
;i.r (,- 6) or 0.9/" sli* (, ' t). Pnor ro Blnrutrtion.
lhe mirlur. us vonqcd liSorously ar r@m rEnFBrurt
Mr rh. oH of lh. supemahnr b@tu onsla (_ l2'4)

Tr'..lerr;qu€ob Phr!. Ms asved for ionu.d @loum To
iiraln an isrrnarc or its roral @lcium @nror. rh' cnrirc

;;;,.,,,.. ""r dB$lv.d in I N llcl Prior ro arev for-
i:tJium e oorrion of rhc aquou\ HCl dlEct vas nlr'r'd
rect ro lh. onsirtl pH wirh 0.1 N NaOH lo det miD(
*t'"rt er p'rr of rtrc attati ,n rhar oluuon was CaCO, Bth'r
rhan @lcium hydrcld.(C,(OH,r) o, calcium oti& IIf .I
H' ions *rc io rcrtrarn rn tolur'on alrd HCI addirion rhir J

would rndrcat. that em ot rhc anlons .@mPanvins cal
.n,m w.r. bicarborarc a nd,or @rbonarc{co'l )(aloralCO:
;nalvs,s by rtrlrl'on I6D. Th. qu,nnrv orchbridc lCl ) aDd

r.!.t';m rNa') tdd.d wat ve.ifr.d bv dnar assv'- 
A olurion containinB I Dmol ol CaCOr and 2 , mol ol

iholDharc buffcr (pll ? 4, wa5 iffub.rcd tor up ro 12 h 'r;-; k.D..ar,.. Tlr 7 t told .165 or phcphar' orcr
aloum w;t elelcd ro Epr.s.nr . rvPEl di.rarv @mpo$'

i.. t . n. rqN6 phae *a ,,tav.d lot calntrh 
'ndpr,".i,t'".. "ro 

rh€ quantirv or prir ak s( al{

CaCO, ll mmol) *as dPord lo imastns amount! of
r.rcr rr"ut volumc adlusr.d to l0 ml Mrh dBuUld *at.r.

"l zd. Conuot olurronr (, 6) consrr.d ot I mnol CaCO.

in a roralvolumcof lO mtHp Thc .lar aqumus Phe was

asDifted and rsr.d for ront,.d calcium. TIE quDr'rv ol
Hir addcd was v.nfrcd bv dner m.asu,.mdr of o '

A alytical tethniques

calcium was measured by an ron's.lecnv. .ldrrode {Mod.l
6r :o orion Rc*arctr Inc., B.rerlcv MA. LsA) and pll
ss mcasur.d by.n OrioD pH ml.r(PcrpHer Log R mdcr'
Model 170, Orioo R6arch lnc ) Thc co,eorBtion ofcl
was measur.d by a CI firEtor (Radiohder. Mod.l
CMT'10) and Na' and K* w.rc m@surcd b! 

'lam'pholom.try as prcviouslv dsribdl lEl.

Resurts

The 60 vear.old male soughl mcdrcal altenlton b<cause

of anorex,a and conslipallon lhal ecre more markcJ

over rh€ pasr sevcral weels. He hld lorl 7 kg ol werght

in rhr! D€Lo.l. The'e was no olhcr pen'nenl p sr

med,(al hislory. He den,ed anv consumPltun t'l
viramin D supplemenrs. Bv habil. he €h€wed appror'
imarelv 40 belel nurs from .4re.a ..?rs./tu on a darlt
hasis.;nd had done so for more rhan 40 vears' The*
nurs were wrapp€d in lhe leaves of PiPe. betle alonq

wirh a calcium-containing pasle. llc had detclopcd a
Ds!.holosicat and physicJl J(P.nJ(nc( on rhN 'rrnru'
iu", rvli."ttl. hc "wrllou'cJ rh( \alrva JrJ Ih(
remaindcr of the betel nur prePararton the c'tlcrunr

conlenr ofsampl6 thal $crc esliinated to represenl lhc

amounl o[ Ddsl. us€d 
'n 

one prePatalron (0 I g dr]
weishll was I 410.06 rnmol. T}flefor€. he consum'd

aooiorimatelv 50 mmol of calc,um PeI day in lhe
qbLrel n ur.. 

'BacL-r 
itratron whh Naoll confirmed lhat

rhe alkali was Ca(OH), r.lhet ihan CaCOr. fie solu'
bihv of the Ca(OH), paste al room remp€mture
was I1.3:t0.64 nunoln in warcr (,,=6) and 125t
0 5? hmom iD 0.9/, saline ('= 5); the pll oI the latler
sotulion \ras 12.4. ln contrast, CaCO] was verv sPaI-

Inetl solubt. rn waret so ils cllcium and alkali lord
would have dcpnded almolr exclusivelv on swallowtng
if ir had bc€n lhc oral alkalin€ sall.

On physical examinalion, lhc patient was con
s.ious and alcn wilh a supine blood prEssure of
IIa/70 mmHg. hean Iate of 80 b.ars/min. resptraror)
rale ol 14 br€aths/min, and his My lemperairrre was

16.6"C. ln rh€ upight posilion, his blood Pres-
sure fell to 102/fi mmHB and his Puls€ rate ros to
94 beatsimin. Thcjusular teins wEr€ flat and there was
nu perrpheral ocdema. Card,opulmonary and abdom-
,nal examinations w€rc unremarlable. There wete no
tocai neuroloSical dcficits .xc€pr for bilat.ral hvp.-
rcfleiia. His ronguc, oral mucosa and lhc anglcs ofhis
mouth were sraincd brict red by the b.rcl nut juice.

The mosr strikin8 li:alures revealed by the laboral
ory examination were hypercalcae'nia (12.8 mg/dl,
3.2 mmolr4), mclabolic alkalosis (plasma pH 7.47,
bicarbonate 36 mmol/), and a very high plasma creat
inine and BUN l€v€l (calculated creaiinine clearancc
was 8.1 ml/miE) Crabh l). s€rum intact parathyroid
hormone (PTH) (2 7 psml) and I,2s-drhydrox)ryiramin
D. (1,25-(OH)rD]) l€v€ls (s.2 pgml) $'cre below the
Bormal ranse (mH, 10 65 p&/ml; 1,25-(OH),Dr,
164 42.4 psml). Hypokalaemia (1.2 mmol.'l) $a'
Drc\ent dnd accompanred by a urinc K' concrnlralron
;t 2l mmoll. a urinc K'Tcrcar,nrne rario ot ) .r and
a rranstubular K* conceniralion Eradienr (TTKG)
ol 7. Th€ urinary excr€tion of calcium was high
(248 ms,/day, 6.2 mmoliday, calcium/creatinine 0 64 vr

T.bl.l. vdlues on admNion in rh. ind.r @

pll

Bt N (u'd) (m8/dl (moln))
cEarinin. (68/dl (rrDt/l))
Gluco* (m8,dt (mnoli))
CaloDm (ms, dl (mmol,i))
Pho5phac (ms/dl (mol,4)

TTKG
Ca,cr.atin,n. (omoli.frol)

111

lo
t31

t2
9l
l0
11lt1l

9.,7 (8aa)
88 (5 0)
ra8 (r.2)
t.? o.8.)

3.9

'15

lo8 (9rr{)01

0
234 (59)
59 (2 1)
tt

2I
42
4l

j.tt
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Brr.Elaan .nd ft t.hotr.ll.t6i3
calcium salts in co[juoction wilh a tol{ absorption of
inorganic phosphate.

Caldum is absorbcd 
'n thc duodenum by a highty

regolated traoscellular roure, and downsrr;am,n d,e
inresrinal lracr bolh by a regutaled and by a passivc

c{on},

r&i-:

}.i8. a CdEErion.nd ab$.r{'6 ot Dnual eloun m rh. upFinr6rinal.rEd Al*rin._6toum ex! (Cr(OI): and caCOJ;r.
p@rly elubk 

'n 
*,r.r. ThO ar..on,.nd lo ;nzcd €hDh hv

Bznn, BCl Thcr aE rhr posrbk IaB tor ionz.d o r,uh k,vihllh( noEch Fidly. n..n bc Emor.r, by pEp,rauon qril
'noiSa 

c ph6p!.r. tbut,.or wirh o,8!D( phcphzrr) sondrr,
whrk 

'h 'l onr toD, ebuh qi lE absrb.d rn rh. ddcn;
Thtrdty, whrn ruii.i6r NaH('O! tr lodrd iolo thc <tuodmu,
'o.,z!d 

6louE ,iU b. pEp :r.n c:CO, LIB c.cor * t n.r@d ,udn, qtb mor8rnr phdptuk Fodued by d,g6nM otorlin* ?h6phrB Hde ('z(O. .nrl ,norB,m pL"sphak akrl.r'v.rd d(Ms6rl in rh. 'nsnnat r,ar tc; r,E"i,- ,r

7Il
non retulated paracelular route, prolidcd rhat cai
clum rs rn rls ronized form l5l The maJo, reSuta,or ot
,nt€st,nat rcnized calcium absorprion is t.::-iOXr,Or:
,onrzed calcium.is formcd when Ca(OHt, or Cailo,
:a:ts w,th HCI s.crercd in $c lroma(h (riBure ?i.(alcrum remarns ionizcd until suttrcient sod,um
bicarbonare_is secrered into rhe.luodenum ro fonn a
rumrnar La(ur precrPtarc

. The aim ot lhe 6rst ,, yir.a erpenments was rudct.mrne the mrximum concenlrarbn of;on,zed ot.
c,um rn yalerorisotonic salinc sotu(ions rhat repr€senr
rhc.p$sibte eltremes of salivary Na. carcentratron
ll0j wflh 3-ry"rcatsatNary flow;fO s ntrn,n for t2 hper day lloJ and an ion,red catcrum concenrrrrron
or_app,o\rmatet) t) mrhotr4. a max,mum ot abour4 ) mmdr I'l (,leium coutd b€ dissotved ,n satrva and
swal,owed daily In conlrasl, if lhe enrire b€let nulpasreand 

'rlrya were swa owed. the inlake ofcntcium
w^ourd bc close lo 52 rl|mot/day (t.4 mmotlsampte\
au samples). Thes€ vatues for cahium rng6tion shoutd
0e compared wrth a typical inlatc of 20 mmo! ot.cat.
oum p€r da),and.with.thc normat ner absorptron ofupro ) mmor day J7l. HiSher ih"orprion ral$ caus.hypeElcruna ll lj

If lhc CaCOr precipirare formed in lhe duodenum
wcrc to remain inbcl downstr.am rn lhe intesrrnal
lrad, rherc mi8hr be li(le funher absorpr,on of cal.crum Howevtr ('aCOr c_an bc convefled lo ionrTedcitcrum rn the tumen of lhe lower rnleslinal lracl rfrncre a a rolat sourcr ot lt. (t.,Bu,e l) l5l. Bactenat
r€rmEnlatron ot und'ges.rd carbohydrates crn providclm mmololH' per day tt2l. ontv a fcw;oiof lt.would br netded ro dissotve cnouph CaCO, ro ),eld arumrnal ronved catcjum conclnrrarron excu:arn! tnrror prdsma. I hrs woutd trrmir passve ok ium ai,orp
tron rr anronr. uch as rnorganic phosphat.. lhat coulJrcmovc 

'onLed 
catcrum by prarprialon wcrc ror

cHo

3 Ca@3

[ou-.*-l
Ir ru"' . xr I

| .2oa. 
I

+
! HCO3

fl*r*.-l
ld p,"dd,- 

I

H2O + @2

ng. l. Abcorprio, oa@kiun do* nsr@m i,lh. inl6ro

r$-,?il#1*.r,,1#r#fu[i]:r#:"1':fi"-;jii+!!'i',','.','rffi};x;HElfffi.'i::;ffis,:ffi
dd^(norHmi *h",r,-i.,,,iJ,,,'p rl;:t:f1',")'::,,"i*:'..,"'"ff:"r'.:::'jil":f,lif.,,Y"[j:fll*tl*:ilil;br.,bo*,c ro.d ro,s.ni dnDn. (o^. ), 
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presenl in rhe lumeo of thc intestinal tract, as shown
by Equalion l:

3cacor +2(HPO: +2(K' or Na+))-Ca](Po.),

+a(K' or Na.)+2COi +H2O+COl (l)

The interplay b€tween inorganic phosphaG and ion-
ized calc'um is compl€r FIrslly, lhe bulk of inorganic
phosphate is formed afi€r thcdigestion oforganic phos_

phates larer rn lhe upper inl€stinal tracl In quanlil_
atrve lerrns, a lyprcaldrl supplEs mor€ rhan twrce as

much phosphalc as calcium {71- Neverth€less, as shown
bv our rcsults, mii'ns insoluble CaCOr rv'rh lhe
eiDecred 2.5 tou e\c.ss ol 

'no,sanic 
phosphare ar

r,[i ? 4 removed 60/. of lhe calcium trom CaCO] over
a l2 h pcriod. wirhoul ronized calc'um b€'ng measur'
able 

'n 
solurion. once eadPO.), rs tormed, il should

remain inract in lhe resl of lhe inlcsliDal lract becaus€

rhe luminal pH distal lo the slomach is not low e outh
ro reiissolve this PreciPitate. Secondly,lo haE a la.gc
enou8h quanlily of ion'zed calcium in th€ lum€D of
downitream inleslinal sites. CaCO] would need lo bc

Dre\enr in quanltlrcr rn e\c6s of inotgan,c phosPhale

Th,s could oc.ur rf thc soulcc ofdierary calcrum w.ls

an intake ofalkaline calcium sahs, rath€r than sourc€s

ofanimal o, vegetabl€ origin (which ne€d a low phos-

nhare cont€nt). Moreovtt, once inrlialed. hpercalcae_
mra can cluse a v'cious cycle by lead,ng to anorexra

such that lhe inrake of alkalire calcium salts in bel€l

nur DreDaralion, or asCaCOr. mighl fuahe' exc€€d lhe
a,erirv rnrate ot pho(phale The nel result would bc

iDcreas€d calcrum, bul low phosphale absorplron
due to the prec|prlalron of Car(POr)r rn rhe lumen
6f rh. rnleslrndl lrdcl. ds wds suggesled by lhr low

excrction of Phosphare (2 mmol/dav vr the nomal
20 l0 mmol,dall tn our cait (Table I). The soluble

;;J;.i. "i thi. p,ec'pitarion t.acrioD are col-
ioions, yicldrng an rhsorbable.lkali ioad {Figure I

bnc should also conrder lhe properues of rhc

anions nro,-luced by batlerial fcmentation whcn rhere

rs les" itrospharc Ihan caLrum rn rhe drslal rnresrinal

lumcn lf some o[ rhLsc an'ons had propefl,es simila'

to oxalare. ionized calcium would bc removed bv prc-

","i,^ri., ,, lhe lumen of lhe intesl,nJl rracr.'Hence'
IAs ronued cal(rum would bt ava,lrble for absorption
bv lhe Ddracellulal Ioule A low 

'ntake 
of mrlk could

"inrriburc 
ro lh( dt!.lopmcnl of lhe fealures in our

oarrcnr llJl. Be(aut milk rs rrch rn fhosphare. r lo"
lr'"."t'jr" lnuke could drmrnrsh rhe prccrprlarron of
i-,,rio"r, do"n'r.e". in rhc tntsrinal lrael. allowrnS

hreiicr lNal ionra,.l .allium lrvels (F'sute J). On rhc

orircr rrand. mrlL pr,,vtdes lacrose rhJt is satd to

dulmenr lhe rnresrrnal absorplton rt calcium Ila]
seieral mcchanr'ms hr!e hc(n Iroposcd Io crplain
whv a h'eh orat la(l()5( rnrake mrghl rncrcas€ intcslrnal

.,li,um iUsorprr"n l-,rsrly. rhe numbct of owoles tn
rhe lumen could rise when lacbsc is hvdrolvscd inlo ils
comoonenl mor)o'JjLhaflLl(\ lflu(,^c Plu' Baldrros)
or inr, rr,larrlr lJll\ J,rrl nroJu'l\ h) bdcler,.ri

firmenration (lacrrc, buryrie and propionrc acid). As a

S. H. Lin.r ol

resuh ofrhis osmole load, waler might €nter the lumen
and cru* rl lo datend. Th,r dxtention could rncrcd.e
lhe p€rrn.ability of lh€ junclions betwe€n enterocytes
and allow more ionized calcium to be absorb€d by
solvent drag 05,161. In lactasc dcficienr subjects. therc
is an addirional mrchanism io consid€r. The very
largc Hr load from bact.rial f€rmenlation world
increas€ the concentration of ionizcd calcium
(l-igure l), rhereby 

'ncreasrnS 
irs pol.nr,al absorprron

tt7. r8l

M ahohr JLolost!

Thc ingestion of CnCOr €ould provide an absorbable
form of alkali if orsanic acids were produccd in the
Iumen of rl.e rireurnal rract. provdcd lhal their coq.
jugare basA lacetate, proprionate and buryr.le) weic
absorbed and melabolized lo yield neutral metabolic
end products plus bicarbooare ions [9] (Fieure 3). In
facr, hypercalcnemia might augment the formation of
organic acids and enhance the absorplion of ionized
@lciunr by slowing GI motilily. One can obtain a

crude estimare ofhow much alkali *as absorbed alonB
wnh cakium in our index €as€ by examining the rate
of cxcrction o[ calcium. at leasl in oDe 24 h urinc
colle.tion rrriod [7j. tsor lhe alkali acLompanying cal-
c,um to remain as a bicarbonate in rhe body, calcium
must remain in an ionic form or b€ excrcted with an
anion olher lhan bicarbonal. (e.g- Cl fron NaCl).
Thereforc the alkali load attributed lo thc net absorp-
tion ofCa(Olr), is cqual lo lhe daily renal eicrelion ol'
ronized calclum (12 mEq/day). Becaue out parienr
was excrering more than 12 mEq of bicarbonate pcr
day in his urin€ (ptl 7.5, volume i.l l/day), anothcr
sou,(l ol alkal woutd b( n€eded ro trc in posilr!c
alkaline balaoce. Given his urine pH and GFR, the
alkaline sourca was likely lo have b€.n a non-renal
onc because low excrction of ammonium means litllc
addition of Dew bicarbonate to rhe body 1201. As
shown in Figure I and Equation I, rhe patient could, rn
theory, convert two-thirds of the alkali (carbonate)
from the poorly absorbable CaCOr inlo absorbable
alkal, by precipilation resclions in the inlestinal iracl.

Neverthelers. rngerl'ng alkalne subslaDce\. ever) in
larSe amounrs, rs nol sumq€nl lo cause the dcvelop
menl ofchronic metabolic alkalosis in normal subjecrs

[21] In subrccts with marked rcnal insuffici€ncy, thc
intake of NaHCOT could lead 1() the development o[
mcrabolic alkalosis. lf rhis were lhe sole cause. lhe
E(lF volume should be erpand€d. ln contrasl. rf
vomirinS providcd the bicarbonate load, thc ECF
volume would remain near its normal value. Given our
parient's very low Gl'R. thc metabolic alkalosis coiild
be due in part to lhe inpul ofbicarbonal€, and due to a

low rare of bicarbonare cxcrelion because of lhe low
6hercd l,)ad for this ion Therefore, the prescncc of
calcium in the alkali load or lhe abs€nce of a lrrge
inrake ol Na* (in NaIICo, miSht play a crilical
rolc rn rhc n)elabolic alkalosrs in our index cas. HeDcc
rcnal ,rcchrnisms wcre souBhr lo explain why chronrc
mcrJb,,ltr alkrlosrs tr'd\ pre\(nr rn Ihi\ Iuri(nr

L



llyF.6ka@ia..d trubda.lkal63

Hvercalcaemia and suppress-"d le!et of PTH enhanc€

rh; 
'enal 

reabsorDtron of b,calbondre (lcfr porrion ol
Frsurc 4) l22l by slimularrn8 rhe Na'41 ' exchan8er

1231. lfenhanced proximal 
'enbsorpuon 

of bicarbonare
*.ie rhe sote mechanrsm involv.d rn rhis procest, one

would anticrpal€ an erFrded talhd than a @nlracled
ECF volumi. as was s€€n in our case Therefo'e we

looled for a link between hyFrcalcaemia. mcrabolic

alkalosis and a low ECF voluln€.
There were lwo imponanl stimulalors of pro\imal

bicarbonate reabsorption in our cas€. angiolensin lI
(A,r) l2al aod hypokalacmia I2rl Hvnrrcal"Pmi'

-,itr Loa ro h'gtr levels of Ar and hyPolalaemrd bv

Droduc,ng a Batllct'sJrkc effecl lR'*ause ol o(upancy

"f r* *1",u. replor on lhe basol4teral arped o[
cclls of the medutlary rh,ck ascandtng [,mb ot rhc l@p
of Henlc (LOH) 1261. when occupied bv calcium. rhe

ROM-K ion chantrelin als luminalmembrane bcomes
inhtbiied, and the lumen Iacks Kt and its usual

oosrrive voltaAe. As a tr\ull. lhere 
^ 

le\s reab'ornlion
of Na ' and Cl as well as ioni/cd caloum in rh. LOH.
The coDs.ouenc.! of lh,s reabsorprivc dc,ecl could
lejd ro 6nJines akrn ro rhe ROM-K defccr subryF of
Ba' rrer's synd;omc, wirh wasr,ns of Nd ,(l . K' lnd
calcium in the urine and lhe subsequenr develoP
ment ot mctabolic alkalosis I27l A deficir of Na' and
Cl low€rs thc ECF volume, and leads to the release of
renin and the fomafon of A|| I28]. Bolh hvpotai-
aemia and hrgh lev.ls ol Arr augmenl lhe reabsorplron
ofbicarbonateinihcproximalconvoluled rubulc(ri8hr
side of [:isurc 4) [2a]. H€ncc, rhere could b€ direcr and
indirccr roles for calcium in causinB an augm€nr€d

PROXtrIAL TL'AULE
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Droxrmal reabsorDlion of bicatbonale. fiis form ot
met2tnlic alkalosis can bc disrinquish.d froh rhar o[
vomrrrns becaus. rher€ rs an abundanl ercrelDn of Cl
in rhe u;n. in thc abs(n(f, oIa d'urclic Oables I and 2).

Ilypercalc?emia can caus€ arleriolar vasoconstriclion
within th. Iidncv. a rcdud'on it lh. uhrafiltralion
co€6cicnt. a rciuoion rn rubular Na' rcabsorP
tion, acute lubulrr necrosis, nephrocalcinosis, and
lubuloinrcrstilial fibrosis. all of which c.n r.sult in
renal dysfunciion via decreas€d GFR o, direcl tubular
damase l29.lll fie coexstencc of hyperphosphar
acmia, hyFcalcaemia, ECF volum. redu.rion and
mcrabolrc.ltalosdcould promole rmal ps,enchymat
calcificalion, an imporlanl pathological asPcct of the
syndrome lhar contribuies to the develoPmenl ofrenal
dysfunction-

Paticnls who may b€ ar risk of developing hyper-
calcaemia and se.ondary meiatolic alkalosis include
rhose individuals given CaCOI and yitamin D supple-
ments to d€lay the d€vclopment ofostcoporosis. Risk
faclors, such as lou phosphate inlak€ ar faclors that
mighl affd the process of badmal fermcntation.
should also b€ consid€red. Thes€ paticnts may be recog-
nizcd initially by finding hypcrcalciuna, sublle symr}
toms attriburablc to h!?crcal(acmia, an unexplained
fall in G FR, or by the prEs€Dce ofclectrolyle abnom)al
ities such as hypercalcacmra, hypokalaemia and meta-
bohc alkalosrs. A h,gh urrne cakium:cr.alininc rario
ina random urine sanplc mi8ht b€ a reasonable s.reen-
ing lesr for rh€ d.tection of a population at risk of
rhese complications.

Parienls wilh renal failu.c arc ofren lreated with
CaCOr ro ensure thar some of rheir dietary phosphale
is convsred ro a non-absorbablc form This therapy
shoutd nor lead lo harmful effecrs related to exesstve
calcium absorption as long as their intestinal lumen
conuins more inorganic phosphate plus oxalare rhrn
ronr/ed c.ldum. NotwtthsrandinS. should a rare patienr
lakc too much CaCOr, ingesl too liltle dietary phos'
phare, and/or hav€ an altcred brcterial flora thal
decreasrs the avarlabrhty of lum'ndl oxalate, ex*ss've
ah\urpron of calcium could occur In this srtuation.
hypcrcalca.nia and/or mcrastatic c.alcifietion might

Q)a.laling rcmotks

Our inrerpreurion of rhe parhophysioloBy of hyp€r-
calcaemia, hypokalaernia and netabolic alkalosis in
ihc casc prcsented includes roles for ihe conversion ol
oral alkrtine calcium salls to aD absorbable lbrm of
()n'7ed calcium due ro bacrcnal production of lI - in
rht GI rrac. Key ro thrs bcrog a polential chn;..r|
problem is lhe pres€nce of a low phosphate intake

co.
H?O

Fir, .. P6'bl. ehanDd 'o 
.rpLrn mrrbolh .lL,lo\a rnd a

6;raddj ECF voluR TlE,. rr rso pos'bl. atu nol murualh

.rclsive wrvs rnar mlaboln alkalosii could Nur as a 6uh of
hEr@ls.;B tu rnou on rh( k,I rJ. ol rh. hsLrc bulh h\rrr'
;L.rM.nd. 

'upp,6ed 
PrH kv.l un /ussn' rh. rotrarFrcn

orllcoi in th. rcT. lf thew.E fi. onlv adio$ oE mSh.rPar

'onndr.rtund.dI'Cl 
volm. A sunJ.fl.!rothvp€rul,'d.mb

tr dJc ro tl@p d'Jfl'c.lrt. .n(r ,hdr n';Ja\ Nd I ( l dnd

X *a{,np Ttr Guhinr }dgh Ar' l.t.h rnd htPt\dl,(md .oJld
borh dcr rn .oncrt ro {'nulirc rh. '."F-{F'un "l btrdrti'nrc ,

rh. rcT (nshud. o, ih. l.frhrnd Do ron ol rh. 63ur.) Tha
mdhinss ofaciion n as6nl.d *ith a conkaccd ECF lolumc

iT+fr t



and/or thc prcs€nce ofphosphate binders in the lumen.
Anorher risk faclor is thc consumplioD of the
prccursors of 1,2s-(OlI)iDr lhal could slimulale
calcium absorption in thc intcstinal tract. Al lhe
r€nal level, hypercalcaemia could cause a Barttcr's-
Ike syndromeduc loa loop diureticlike effectcontrib'
ulina to the dcvclopment of hypokalacmia, a Kt
dcfic'r, a conlraclcd ECF volum€ and an €nhared
rcabsorption of bicarbonatc in rhe proximal corvo-
luted rubule.
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Areca nut, energy metabolism and hunger in Asian men,
Stri*land SS, V€rena GV, Hotxrhlon pJ, Stanford SC. Kupad AV
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Abstract

- BACXG ROUND: The nut oI rhe Areca caleclu palm has tong be€n artributed effecis on hrnger and the digestive

OAJECTTVES: Th€ obje<rives were to assess expe.amenla,y e,{ec1s of areca nut on fasting and postpranctiat energy
merabol,sm. substrale ditization a.xr hunger.

'suBJEcrs aND lrETHoos: Two randomizeo. tacebo{o.rrrored, do,bre br,no 
"ruo,"" 

,1,"," ,no",rur"n rn"ruoyl eighr rndian rnen received bioadhesive gers derivenng 0, 5. i o or 20 m9 arecorine ro lhe buccar surcls aiter an
ovemighl fasl 'Resting energv expendture ancl substraie urilzatlon were derermin€d by ventitated hood cato.imetry
over 6 h during which hunger was rated on ,ive occasions tn study 2. t 5 lndian men rec€ived gets detivering O or 1 0
mg arecotirE alter consuming a 2 5 MJ meat. and the same p.otocotwas theo apptiert as in study 1.
RESULTS: Fasling resling energy exp€ndnures exceeded basat me(abolic rate (BMR) by 5 4+/-O By, (Meanr-SE)
after pracebo. and 5.1+/'0.7% arrer 20 mg arecorine. bur bv 0 9+/,0.8% and 0.7+10.504 folor /ing 5 mg and 1o ms
arecotane. rEp€€rivety Catohydrate (CHO) uljtization rates rose afier are\ca nd compared to ptacebo (F(3,252)=
7 3, p< 0 O01) Hunger varied across doses (chi(2) = 10.5. p < O O2). being towest afrer 10 mg and highest after 20
m9, and rvas iafuienced by inreraction of dos€ with dera resting energv exp€nditure. rn srudy 2, areca dose inreracred
wilh fal free mass (FFM) to lower by 5.4+t11.2% lhe thermic eflect of a meat (F(1.28) = 4.9. p = o o5), and rerarded
p€ak 'digeslive'phase' lhermogenesis by 60 min (F(1.58) = 5 7. p = O 02) postprandEt crefia CHo utitizaUon was
grealer(F(1,28)=4.5,p=0.05),andhungerwastower(chr:(2)=3.8,p=005),afterarecanut_Thearecanutalered
relalionships of hungerro lhermic effecG of the meat. and lo detra substrare u ization. in ways consElent with
appelile suppressbn.
CONCLUS'OI,I: Areca nut consrituents modutate merabot. srgnats .egutating appetite in man Ihas concurs walh

tL75 s



Am J Oruo AlcoholAbuse 2010 Jan;36(l):73'7

Prevalence of tobacco use among young adult males in lndia: a community-
based epidemiological study.

SaddlEblia:9. Khess CR

Narional lnslilule ot Menlal H€alth and Neurosclenc€s. Eangalo.e, lodia saddrchha@gmaii com

Abstract t

AACKGROUTID: Prevalenc€ of lobacao use in lnd€ is reaching alaming propodions clesprle elfotls bv bolh Wodd

Health Organlz?lion (WHO) and Govetnment ol lndia (GOl) in clnlrolling il Parl of the problem has been lack of

avaitabte dala on lobacco use io various groups. Although Global Youth I obacco suruey (GYTS) and Nalional Family

Heatth Survey (NFHS) lll have foorsed on adoieic€nls and adults, respeclively. data on use among young adulls is

lackingAnolhe'limilatonhasbeenlheUs€oflhequestionnanemelhodlodelerminetobaccousewhichmaynot

reveal exaci prevalenc€. This sludy aimed to etplote th€ prevalenc€ of lobacco use among young adul males in

Ranchi, as confimed by serum colinane levels.

METHoDS:Five-hundfedmalesludenlswereselectedthroughsystematicrandornizedp'oc€sstorepresent5

u niversnies in Rarrchi Aller infonnecl consenl, the sludents were adminrstered Tobacco and Other Substance Use

queslronnaire and lhen subiected lo urine Rapid ltlcotine Tesl to imptove sensilivity and biologimllv connrm

prevalenceAlllot,accoUsersthenwereadminisleredFagerslrom,sscaleforSev€rilyofNrcotineDependence

RESULTSANDcoNcLUsIoN:Biologicallyconlirmedprevalenceollobaccouseamongmalesludentswas556T0,

revea[ng high degree of prevalence in lhls age group Predomrnant {orm of tobacco use was cigarenes O8%)

iotlowed by l(llaini(20%) and gutkha (2%), shonng rhal mosl voung a;ults useogaletles poss6ly due to lhe'cool

lmage.associaledwilhilsevenly.sevenpercenlolall|obaccoUselswanlloqLril.thercbygivlnqastronqopporlunily

to carry od cessation services in lhis group. There was higher mean Fagerslro'n's Scale fo' Sevenly of Nrotine

Dependence(FTND)scoreinsmokers(6.7+12.2)comparedlochewers(4'6+/_25)'revealingh€herseverityoi

dependencs among smokers lhan chewers
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Does areca nut use lead to dependence?

BeneoalV. Raikumar RP. Mu.alirharan K

Deaddililo Cenlre. Deparlinenl of Psycniary, Nat,onal lnsliule ol Mental Heahh and Neuos.ierEet, Bangabre,

lndla vbenega@gma,l com <vbenega@gma com,

Abstract

BACKGROUIO: Th€ areca rxrl is consumed by approxamalely l0% oI the wodd s popolation. and hs consumplion is

associated wilh bng-lerm heanh ,isks, wilh or wlthoul lobacco addiiives Holvever. it is not kno\ m whether ils use is

assooated with a dependence syndrome, as is seen wnh other psychoaclive subslances.

OBJECTIVE: To examine $hether areca nrn rrsagE (with or wilhorrt lobacco addilives) could lead lo the developmenl

of a dependance syndro.ne

METHOoS: Th.ee groups: lal persons using areca nutprepa€lions ulhoui tobacco addilives In=Sali lbl persons

usang areca nul preparalions wilh tobacco actdtves In=441: and [c] Non-usels' were systemalically assessed using a

checktisl for lhe use ol aaeca o. areca+lobac4o p.oducts. pallems ol use, presence ofa deper^Jence syndrome in

users. features ol sl mulanl wilhdrawal and desared/beneficial effecls

RESULTS: 38 8% and 4O 8% ol lhe 'areca' g.oup satislied definilions ol ornenl substance{ependence according lo

DSM,IVand ICD-10 crilena ,espedively. 79 5% o,lhe areca+tobacco group salisfied oileria for crrnent dependent

use according lo both DSM-lVand ICD-10 criteria. Both lhe groups reponed a wellielinealed withdrawal syndrome

and simitar annbdions for desirable eflecls of use

CONCLUSIOII: Areca nui use by ilselfand more so wilh lobacco addilives. as assocjated warh the devetopmenl of a

dependence syndrome n a subslantial numbers ofusers
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Effects of chewing betel nut (Areco cotechu)

on the symptoms of people with schizophrenia

in Palau, Micronesia
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.116!" (G .ls rtudiB on qhc, mu
...in'c ,B.nB b, Btr,n r .t dl l199al
.id Shr,n.n d,/ (lrr9))

&rrl nur :rrolin. m:y h2v. rmih,
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- Asso"iations between betel nut (Areca catechu) and symptoms of
schizophrenia among patients in Nepal: A longitudjnal study.

BqhS .ll. PeleGon MJ. oiia-j!. Uoadhaya K. Adhikan B. Barrett B

Universrly of Wsconsin-Madison, USA. alioabales@gmail.com

Abstract

_ Belet nut is one otthe mostly$/idely used subslances io the $orld, paniculariy across Asia- Arecoline, a partiat

muscarinic agpnisl, has been hypothesized lo have benelicial effecls on both positive and negalive symptoms of

- schizophrenia Thrs sludy aims to tu(her explore assooalions belween belel use and symptoms of schizophrenra rn a

4-month longitudinal study an Nepal. Sixly Nepali palpnts wlh scnDophrenia w€re recruited from regional oulpatienl

- clinics The Posilive and Negative Syndome Scale (PANSS) and lhe Social Adaptation Selt-Evalualion Scale were

usecl lo assess symptoms and social lunclioning in regular betel users and non_users No signifrcant gtoup

- difleren""s or dose,response relaionships were noted on e(her inilial or follo^/-up assesstnents Stratrtang by set

atso faited to reveal an $sooalion between symptoms and tEtel use, whid , -.ands in conttasl with previously

- ,"*n"o Oala trom Midonesia There were no differonc€s seen m social functionang other than a signilicanily higher

propodron of beletusers hotding iobs. lt was alsonoled thal srgnilicanily fewer betelchewers were taking ant'

chotinergic medication, which maytentalively indicale a polenlially lherapeutic role in lhe future for patual muscaflnic

agonisls in lhe treatmenl of medical on_induced movemenl drsorders'

)?t1



The Effects of an lndigenous Muscarinic Drug, Betel N d(keco cotechu), on
the Symptorm of Schizophrenia: A tongitudinal Study in palau, Micronesia

m..rur6 dnian Mlmm. dilord.r w... arsBrd wnh th€
Abnormal rnvolu.t.ry M@m.nt S(at. and Srmpe..^nAU,
Ran^a 5.a1.. Gto6atheahh rndqd tumio.ina lrre.rse.t
,nh rhe Medict our(om6 study 12 il.h.nd 36irem 5hon.
fo,m He.hh trturF, r6r'.<riE .

Relt': Male hiAh<o.rumplion betet (hewerr had siAnitr.
(anily mild.r potitiE rymproBthah t@ (onempro4 <hew_
e6 ow. I 
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a€rct <h.wing w.r not askiat.d snh atobat

herlrh. w'al lund'oninA. o. movem.nr d,srde4 rkr.t(hes
'na Eds atq'ared r h rob&(o u* bur nor w{h <rnnah,s or

(on.luriod: Ihee lirdinSt haE (t,nj.at !8nil(ao(e,n bei.l(htuina .eaion! .nd broder imptiotionrlo. rheor) ot mu<a..i.i @roghysioloAy in <hizooh.di..
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!h. PoririE and Nea.rG Sy.drohc qate w.re (ompared b€.
rweFn h 

'ah 
and l@ I onumpr ,on b.ret ( hcFA ,n . r.p.rrcd

l^n J Ptr.hi.ttr 2oo); 161:670 67l')

ttet nnt l4reca catechu) is ubiqunously chewed by
millons of people fiom East Afiica lo rhe pacific and is rl)e
fourth mosr Bidely used drug wortdwide afier caffeiae,
nicotine, and alcohol ( I ). &ecolinc, rhe principal berct al
taloid (2),is a porenr norsclErive ,ruscainjc a8oDisr (3,
4) S€voal associalions have been drawtr bcrwcen rhc
parhophysiology ol schizophr.nia rnd huscarnic nou
rorransmission. including evideo.e for parhology ofmus.
.arinic receprors in people wirh schizophrenia (s). .vj
dcne thar muscarinic agonisrs arc efficacous in an,mal
bebavjoral modcls ofshnophrenia (6) and human .tihi
cal srudics (7), and.videncc oI neurochcmicat inrcrar
rions berween dopaminerticand mus.arinic ncural svs
rcms (6r llle r6ulrs from 

" 
p,""",.ty,orau.,"a.,",,

sectionalpilot nudy in palau. MicroDesi., are su&icsrjvc
of a $.rapua. rela rionship berw&n consumprionol bc
relnur and rhe symptoms of schizophr.nja (8,9). t.he aim
ofrhe orrenr rcsarh was ro rcsr $e pilor siudy imdioSs
Mth a longitudinal rescarch desjSn rn rhe same srxinS

Merhdd

. IhcnudyMstuiedouar rh.B€havioBlHcalrhDisjon.&r
lau Natjost ltospital, bcrEen D..€hb.! 2m2 sd February zo(x
Intom.d @n*nr msobGjncd tom 69 lhJauan ouipaDenrs,.T
m.tr &d 22 smen, sirh. osv t\.drFno,s ot $h,;phrnra or
rhizoaficoive di$d6 {wi!h harnty rhizoph,cn i. .our*). I hepdu.ip rsmrc.nro!.d ad hD. ar rhr um. of rhen nhed ut.{
ourpaaenr conrds wi6 the B€haEorat ltcdth Drvirion.

R inginsmnen8wEasll.tupon subsrdce u* sren d.
\igned for t}|e {udy, rhe r,o,r^. Jnd Ncg4v0 syndrome s(!tr
lPANsS, (t0r rh. Medicat our,,,hc\ \,,,dr t2 .m ShnI I nh
Hraiu surv.y rwrDn 2r rl tj, ,t 

" 
*, *, t.,",,,on,re.,h*A.,,

fi. \lli(!r oukomBlr,dr \tn{' I u . e-t,r,:\u;!.} r'rr\.,,,.

7) ll2r, rh.Abnorm.l lnEtunrary Meh.nr Scitc n, and rhe
slmpsn ArSus R.r'ns sole u,r).

Tn.srudy patu.ip.nts @rc Et.d in rhE asBsment cytrB:
h-inal _ba!nnr- a$snenr, rh.n ar o.wEEeor { month3

ana B monrn! or tonN up The fi.td r.r.r Be d pallu.n tru,sc
rEined in th..dfiinisEriotr of rlp rear.h insirumenrs al lnenmralX6reh od R6oure C.nc, Auclland. Ne,ltatand.rff rushttu.rwsof Fm rE rEipds tto di ot.ompter.rn
ar Dqlne.nd sr pankipanr\ t9 2% ot.omprd.rsr rn rhc lclondaNr .,rtrwseMddap.dlorqrcm.l,nrharr,,ex
e ry 

'sb& ceicdod b, a rehof ctinrat R.*.trh and Rerour. Crnll. d,nicDns. Mean rnr.rrarrr (ocfiiclcnr! tur rh.
PANSS ranrre and n.tdne siL, h rhe No ksmrnr iYl:e!rda.d trcm o 75 ro ogs

sdi:Iot hnj w.khptumn subj6Bana:y{,otva .nr.,Hrh P NSSadorhfl *at. ra,,n8s as d.p.ndhr u.ndbtcs andBmie do.b.lct mNuDpiroD sroups.i indepcndcnr fa(!oB
lnnp3nr b.rer nu' mcunpr,on E, rhe aFrascor rhc rhrcc
l:l*T-,.-"t.ri rnc drc.uon orrh. pan,c,pa;B,n,n chuxr8rtrd nomnuin8 Bmupswdsd,ssuc rn Gar rhr marorryof
D_!ntpanh werc b.r.t rhewert, inctudrnB. tdgc propof,ron o,

rr8 Dddg,oupmg( ound rhe medED ol.onsumnDn Ihscrn,e. non. and te onrmpuon b.r.t chd.,s R,; rho$ hcie
Iberel.onsumfl &n arnonsucc,l rnrnc group und.r .on \iderar ion, .nd hiah r onstrmnR bcrrr < hs.nwereUm pani.iparsab@crhcSrouphGd, 

.

Results

Ihe69enrotled pa icipanrs hada mean aEpcr 4t.9
vea6 rsD 2.6). a mean a8c ar ohser of22.9 year;t,iD.s.2).
a nrean ate ar,iBr admisron oI24.3 ycars rSD=9.0), and a
trFan du,dtron of r nes of r9 o ye \tSD:/.9t.0n.xroup
had avcragcd 7 3 dmrssions rrnc. onrcr tsD: i. r ). r hc
nrean chlorpromaine equ:valcnr dosaEc amonS rh.60
panrcrpaDrs (87.0%) receiving anrjps!,choric me.tj..!i.n

t2c;
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ARIEF R'FORIS

Ourp.ri.^rs wirh s.hizophrc^i. or 5<hizo.lt.<tivc Oitordcr. bv Bor.t Nr,

va,,,!hl./th.w.3 sr:rusa

Poeir,v..nd n.aarir syndrm. kale

fb v. and rl.9rliE 9Yndrom. kale

Mednal Ont(o66 5rudy r2 n.m Srro.r
Form Heahh Survey iol.l rore

Medr.l Oul(on6 9udy lGn.h Shon.
rorm H€tlth SurEy qEl (or.

Abnornal ln€lunlary Movcnenr kalc

!rmpen.angur Rarine kal.

Bei.l .hM (wnok aurrdrv)

(hlorpromzi...quiv.l..rt

1,
50

la r{l
69 1a5

56 1r.9 ,9

01? r.43

00f 1.41

ll 21
72

21
5l

22
20

2.6
6l
1.1
2.2

1.4
15

15.1

;.5

o.5
39

10

6.5

tt
2.1

31 20

t1 )2

3r ,tl2 1

60 r, r 4.5
,a 7.7

521.9 196.7 47A.1
402 5 390 I 126 5

2l ll

20 19
2.6 15

95.4a 1,41 <0.m01

27 09
21 22

3t 29
. H'ah (onsmDrio: s.dE n i 5 *hol. b.t.l nut day: l@ .on$ontD. < m.dEn 7

was 438.4 m8/day {SD=368.6} Forty-nine patienrs (75.4%)

werc leceiving a r,can dosa8c ofbenztmpine 2 7 mt/day
(SD- r.3) anticholinergic medication.

Fo!r paricnls did not .omplere rhe sludy orwere ex

ciudcd because of.cule phascs of illness durinr rhe as

sessmenr cy.lcs. Arnong rhc 65 complerers, 49 (7s.4%)

wcrc berel chcwers.63 (96.9%)smoked md/or chewcd ro-

bacco, 22 (33.8%) diank alcohol, and 29 (44.69d smoked

cann.b's during thc coursc ofthc srudl Borh mcn.nd
\omen corsumed bctel and robacco, but consumption of
alcoholor cannabis was predominanilya male phcnome
non: 66.7% (N=30) of the men verlus 20% {N=4) ot Lhe

women (12:12.09, dt:1, P=0.001)-
In r.pearcd-measurcs analyses.lhere wcre no sitnifi

canr r.ladonshrps hrreen bclel chcwint and po\|liv. or
neSauvc symproms lor thc enrLe cohon. Howcvcr. dn rm

ponanr findinsoIthe l998pilot srudywas significar ten
derditf$encct insymptomsand respones lo bet cl chcw
in8 n) Palauans wirh $hizopluenia l9).when thedara for
men w.rc ana\zed !'pararcl): mal( hiSh con\umpno[
berel chewcrs (> mcdian 7.5 berel nuts/day) h.d sjBnili
candy lower fnsitivc symproms than did low .onsump.
rion or nonbelelchewers {< 7.s belelnurs/day) (F=5.8s,

di=t. 43. p:0.02) (Table l) ln comparisons be[vecD rhe

male high cotrsumplton and low.consumprion 8()ups.
rh.rc wfir nosigniil.!nr dill.( nccs in PANSS rarcd neBa

Am 1t\r.hiottt 164 I /\t't )Ot),'

liE symplorDs, global healrh and$oll.beinsas measured
by lhc Medical Ourcomes Sludy t2 iiem Shon-Form
Health Survey, social funcrioninS as n,easured by rhe 36
irem Shorr lorm Hcrlrh Su^'ey. tarilivc dv..tinc5io .\
rared by theAbnormal lnvoluntary Movemenr Scalc, and
partinsonrsm as rated by ihe Sinrpsor:-4n8us ttarinS
Scale; theretereaiso no siSnific r diiferenccs in dosaEes
of antipsychoricorantichoUnersic nredicarion ('lable l)

ln malyss berween berel nDl consumprion md rhc use
ofolherdrutss. therc were no rclarionships bcrwecn malc
berel chewi ns a.d cannabis or.lcoholuse. bur rhere was
sisniU.antly reduced roral robaco consumprion amont
lhe high-belol-chcwin8 group lli:7.05, df=1, 42, p<0.02j.
whcn orher dru8s wcn.a*.!ed a trdepcnd.nr (ovariare\
in rclatjon ro male posiriE symptomsand bctelconsump
!on, there were no significant inrerac,ions wi$ mean ralnl
lobacco consLmption lf:1.79,df=1, 42. p=0.19). menn.o-
nabi\ consumpuon (li=0.87, dr t.4-t, p:0.35,. ur mcdn ai
coholconsu rption (F=0.55. df=1,42. p=0.46).

There were no significanr relarionships bcrween belcl
.hcwirg and posnivc or neSalive srnproms amoog rhe fc.
malc parric,paDrs. ttowcver, when we compared rhc
women ro lhc men as a 8roup, rhc womcn sltowc.t a rcn.
dency toward lowei PANSS.rarcd potirire slmproms (F.
J.l/,dl l,6l p.0OT.,srsnrtr.anrlvBrenlcrron{'rnpro,,
oflrclel nur (f=8.20, df=t, 63, p=0.00tj). and siSnitica.rll

671



reduced roral consumprion ofrobacco {F=7.9s, df=1,63,
p=0.0q5)-

Discussion

The resulls of lhis prospecrive narumJistic srudy @ sug-
gesrive ofa therapeutic relationship betueen berelche*-
int and posrlive schiaphrenia symproms amont netr.
.onfirming simrat findinSs in thc 1998 pilor srudy (8; scc
reference 9 for Sender differencesl. aandon and Grcden

{15; se€ also r.feEnce l6) cmpheize $eimportoceola
modulatirs relationshlp berwen dopamincrsic and.ho-
lincrgic neurorransmission in lhe neu.ophysiology ot
s.hrrophreni., prouding one possible theoret'.,1 ,ario
nalc for rhe.urrcnr srLdy Indings. ']tey propose rhar
murcarinic aSonisrs eren a rhe6peunc efrtrr by rncrar.
ing.hohn.rBic a.r,uly whilc damp.nrng dopamrncrSrc
acliviry. The ancliorarion ofposirive symproms amonB
male hiAh'consumprion betel chewcrs in rhecurrenr
srudy is somewhar consisrenr wirh this model, alrhou8h
pr€dicred concomitanr acure extrapyrmidal symptoms
and clevarcd negatire symproms arc ab*nt. A *cond pe.
spdrive;s pmvided by Bymaslerand coleatus (6),who
nored Ihar "many of the ncurochemical effecrs ofmuscar
ini. a8onisls such as neurorasmilrs relea* and Fos et-
pression ale simila. ro those olalypical anripsychoti.
aScnrs-'In this view, $ere.reas yel poorly undersrood
similariri6 berween the a.rion of muscarinic atonisrs dd
arypical utipsychodsthar Eayuoderlie pmllels in an.
ripsychotic efficacy,

The absence of a relalionship berwcen movemcnr disoi
deB and betel consuoption is couni criniuilivc 8iven rh.
cholinergic aclion of berel nur d mayerlecr rolerance to
rhecholinergic sidc eflecrs of belel consumprion anront
chronic uscrs and/or documenred Bender and cross cul
rural variability in the exprcssion oflardive dyskincsia
(17). thcaender difleren.cs nr berelnur consumprio. a.d
relared symploms @ ale cunous ar fir$ Slancc. bur borh
mimd(la)andhum ll9)srudieshavenorcdsignificanr
Sender ditlerenccs rn b.havioral d ph.rma(oIxr.rrc m.
sPonses ro choljnerSi. aSenrs.

Prcvious rescarch ha\ su&r'red rhar bcrcl .ons u mpr ion
may beassocialed wirh a more tavo.able cousc or illness
becausc chewing is a socialactiviry puBued by relarively
weli individuals (20). Althou8h results trom rhe rwo irem
social scale fmm lhe Medi.al outcomes Srudy 36 irem
Shon.lbrm Health Survey should be treared wilh cnuliotr,
ouranalysis rer€aied no relar ionship berween bcrelchew
inSdd social functioninS. or dobalhealrh andscU bein8
asmeasured by t}c l2 nem Shon rbm H€ahh Surv.v

l hcrc wee no sranJrcanr r.t.nonshrp\ bcr!!ren pnr
ti!€symproms iD mcn and the useofalcohot, canDabis, or
loba..o in belween.subiects factor analys.s or $hco
thesc olher dru8s were a\scsscd as rndepcndcnr coldri
ar.s Howcver, bcrel consunprion is hot indcprDdcDr oI
robacco consumpr ron rn d).r mosr bcrclchc$c6 rn l,alau

also.hew or smoke toba.co and b€caus€ both 
'nen 

and
womcn hid, bctel us€rs consumed appronmarely hall as
much lobacco as non orlow betel usc6. The absence ot a
sraiistical reladonship bctwE€n schizophrenic symptoms
dd robacco consumprion in rhe study cohon suggesls
thar rhe ere.n of b€rel and tobacco use de iDdependen!
bur tunherr*a.ch ina populaton thal does not simulta
n@usly u* robacco md baelis rc.ommended.

Mus.a.inic aSenrs arc recognized as polential rrear-
menlj for cotnniE delicirs associated with schiz.phmia
and orhei mental disord.6 (6). Fulure studiesshould in
cl'rde a suirabl. .oBnnivc- functionitrt instrument ro as.
sessth. relationshipberwe€n betel consumplion and cog,
niriverd.t, 

"s 
a$dra'cd w'lhschizophenia. Tc darp, bodr

otrh. srudH inv6r€aung Ue relaoonshipb.iwccn bcr.r
consumprion and schjDphrenia have been carricd our in
lhe Rrpublic ofl,alau, and tunier research is iequired lo
16( rhes nndni8s in a differenl ph)sic.l seting and cul.
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carrilhro zmr T|na r rnrtr ..'H','l#'

ln lhe Seneral populdtron rn'laiwan, thc provalcnce rate r,i betel q$d
chewrn8 is approximat(,ly l0o/o irregp(.( trve ol gendcr or age; however, in
lhe abori8ine popul,rtr('n rhe rate of lrt'rel qurd < hewrng is ;s h'Rh as 42%
(Ko el al., 1995). ludhcr, (hewinS b(,lel quid is assot-iared wrih alcohol
drinkinB or cigarene smoking- The association belween adverse binh out-

Rdc'ved 24 Janu.ry 200r. a...pr.d I M.y 2ool
lhc.urho6 cxpr* rh.r rha.k5 ro dn(lorAmy Kao and lh. st.ft oi the no6r.E d.p.nmmi ,. 5r.

Mary'r Hotpnll Ior thetr help 
'n 

(olld,nS lh€ dara lr rhE nldy rh6 nud, wa, ,urfnn(i by 8raot,
i,om N.lion.l5.'o.c Codn.rllNsC) (86 2rt 4-bol7-Or9)ind rn pan t6 Eranl NHRI C,'.txsip-Ooll.

Addrert (or6ponde.(c ro Dr yi.BCh'n (o Schooi olMdr.ine,nd Mdtrat tnsrnrne_
Xaohr'u.B Medr..l Un've,! rf. I oo shrh Chu.n Iu Red. KrohrunS ao7oa, r.rBa.. t.mlrt: y.&oo

BEITI- QUID CHEwlNC AND RISK OF ADVTRST EIRTH
OUTCOMES AMONC ABORIGINTS IN EASTIRN TAIWAN

Mei-Sen8 Y.nt
S{hool o{ Nursin& X.aoheiunB Medical UnrveBiry, Kaohsiun& Taiwan

Ti€h-Chi Chun6

Iaitund tiolpitrlof Heahh Depanment, txecuiive yuan, Taalr,an

Min&len YanB

Chang CUnB Univerrity and Depadmenr of Psychiarry, ChanB Cung
Memorial Hospilal, Kaohsiun& Taawan

Te-Yao Hsu

D€pa ment ol Obsletrics and Cync-cology, Kaohsiung Chang Cung
Memorial Hospilal, Kaohsaun& Taiwan

Yint{hin xo

School of Medicane and Medical lnsrirure, Kaohsiung Mcdicat
University, Kaohsaun& Taiwan

I it troyo that tubs6n.e ab@ durihS preghtt 6 as*iatd wnh ttreas.d irk ot
advde bidh out.@6 lhe ain ot thh nrd/ wat to .t rsnt the &, o! akohol, rya
rctt6. bctcl .luil. nnd d'uBs an6A pngnant .botBkal *on6 and to as$s the irt ct
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comes and ciSaretle smokin8 or alcohol use has becn widely studied
(Larroque el al., 1993; Brown et al.. 1996; Hulse et al., 1997; Bennett,
1999). However, few studies have examined the relationship belween
betel quid chewing and adverse ef{ects on reproduction. Previously, Yang
et al- (1999) found adverse preBnancy outcomes, incl{rding spontaneous
aborlion, premallre labol and st'llbrnh, rn women whd had chewed betel
quid durinB their pre8nancy,

Betel quid is a known cocarcinogen implicaled in oral cancer (Ko et al--
l9g5; lu et al, 19961. Eetel qurd consr<ts o[three rn8redicn6 bdol nui,
slaked lime, andJa pie(e of unrpe lrurl from piper bel6l. ( onsumptron of
belel nul is known lo produce various nulonomic nervous system efrects in
cluding feeling warm, sweatin8i cardioacaeleration, salivation, and en-
hanced alerlness- The cylotoxic;ty and carcino8enic effecb of belel nuts are
well known (Dave el al., 1992; JenB ct al., 1999). The uoripe piper betel
fruit contains safrole. which is suspectcd to be a possible human carcino-
gen (Vainio & Wilbourn, 1992). ln Taiwan, it has been found that 21.7ol" of
abori8inal women chewed betel quid durinB their pregnancy, as compared
lo 0.7870 of nonaboriginal women in eastern Taiwan (Lua et al., ) 995). Due
lo the hi8h prevalence of betel quid chewing in female aborigines (Yang
el al., 1996), lhe negative heahh effecls on pre8nant mothers and develop-
ing children are of the greatest public health concern. Howevet little is
known of the relationship between betel quid chewing and adverse birth
outcomes. The purpose of lhis sludy was (1) to estimale lhe exposure rate of
psychoactive subslance use amon8 aboriSinal pre8nanl women, especially
beiel quid chewin& and (2) lo assess lhe extent of adversc effccb of betel
quid chewing on birlh outcomcs.

METHODS

Study Population

trom February lo Seplember 1998, 229 aboriSinal women who gavc
birth during lhat period were recruiled irom a reBional hospital in easlern
Taiwan tor this case-control sludy. Thc responsc rate was 70.1"/". AmonS
lhe parlicipanls, those had given birlh to.r child wilh (1) low birth wciShl
at full term (t)inh \rei8hl less than 2500I and wilh Beslation ol morc than
37 wk), 12) prelerm delivery (delivery before f7 wk), or (l) any malforma-
lion were considcred as the case group. Thirly-two participanls were
recruiled as lhe c.isc group, rvhich included 10 of low birth weiEht wrth
full term,20 preterm, and 2 wilh mal{ormalion. Participants whose habies
wcre wilhoul any of lhesc condilions constiluied lhe (onl()l group (n =
I97). The averaSc a8L' of lhe molher in the casc Broup was 29.1 yr (SD =
7.0 yr), averaSe body weight before pregnancy was 57-0 kg (SD = 9-0 kg),
weiShl afler prcSnancy was 70.0 kB (SD = 11.5 kB,), averagc boriy height
wis l55.Ocm (SD - 4.8 cm), avera8e husband body ht:ighl \t'as 1(,tl.l cm
(SD = 5-l cm), and .rvera8e husirand body weight was 70.1 kg (SD = 9.2
kg). ln the control Broup the avera8e maternal aBe was 25-B yr (SD = 5 6
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yr, avera8e body weight before pregnancy was 57.0 kg (SD = to.s kg)
weighr alter pregnancy was 71.3 lg iSD = I t.4 k0, aveiage body heighr
was 157.1 cm (SlJ - 5.2 crn), avcrage husband body height was I t)9.4 (m
(SD - 5.6 cm), and rverage husband body weighl was /l .9 kg (SD - (t. t
k&). There were no significant diflerences betr,r,een the case ;nd control
rnolhers with the cxcepti6n of average age, whrch was signifrtanrly higher
in betel qurd chewers.

Data Collection
The parlicipanls, whd were admirred into the hospital (lCngrh of sray

approximatel.v 3 5 d) for delivery were intcrviewed by trained in.€rviewers
using a queslionnaire developed and evaluated by the aulhors. The ques-
lionnaire was desrgned to collect rnformation about (l) so( iodemoeraohi(
background, (2) substdnce use tbetel quid chewrng ak ohot consuirpiion,
smokin& dru8,rse) during pregnan< y, and (l) ohatelri( dara such ai parr
obsletnc history, parity, and birrh ourcomes in( ludinB hirth weiqht, body
lenglh, APCAR score,.rnd mrlformalion ol ncwborn. hrt J was cornpletej
a(cordin8 to the hospirall chart rotords. The maror'ty of the participants
completed the que$ionnaire within 72 h after rheir delivery.

Validity and Reliability
Five public health and two obstctric experts were called on to analyze

lhc ilems of thrs questionnare and ovcrsee content coverage and adequ;( y.
Reliability (oetli( ienls lor thc (onlrnuous or ordinary vjriables were re-
poned in the rangc ol 0.78 to 0.8c wilh'n the aboriginal w.omen sample;
lhc inlernal con(rstency In (rteBofilcd vanables wai rn lh. ranBe of 0.85
lo 0.91, respeclively.

Stalistical Analy$is

Crude odds ralios (ORs) with 95% confidence lntervals (Cts) or Sludenr,r
l-iesl was used Io examine the relalionship betwern the birlh out(.()me
and the variables such as usage of betel quid, cigarettes, and alcohol.
Similar pro( cdurcs were applred t(, (.ramrnc the relitionrh;p between ad-
verse brrlh out( ome and thc sor rorlemographic or ()bstelri( charr( terigli( s
(a8e, education, sex of the infanl, maternal body weighl, blood relalion,
martial status, prenalal care, gravidily), and then subsequently examinei
usinB mulliplc logrsti( reSressron to .r\\r*s lhc odds ratro (OR; ol lhr srp-
nificanl variahlcs in relatron to th.,r(lvcr\{, brrth out(ome whilc at the
same time conlrolling for other variables.

RESULTS

The rJt('of sul,stan(. usc rlr,rirrg pregnanry in the iase qrouo was
found !o be as followc: 65.6y" Ior aLohol dnnl{in8 (moro thai I brinLc
per occasion: J4.4%), 37.5% cigarclle smokinB, 61i.8% for beiel chow,
in8, 757" (igarctto smoking l)y hushrnd. ln lhc conlrol qrouD there we.e
48-73Vo ak<'h.,l drrnking tmore thdn I drinks pcr .r, , 

".,,.rn, 
:i.q96t, ZZ. iZ
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cigarene smokin& 48.7% belel chewin& and 75.60l" cigarere smoking by
husband. Bivariate analyses between case and conrol by maternal age,
level of education, o((r.rpdlion, rnafltal stalus, number o[ prenalal (;rc
(prenalal OPD visii: number of visils), gravidity, blood relalions, maternal
body weighr and body hei8hr, husband's body weighr :nd body height,
husband's smoking habit,-and husband's occupalional exposu16 were per
Iormed. The partaal resulls are shown in Table l. There were no signifi-
canl dilferences between the adverse birlh oulcome and maternal para-
melers excepl for aBe. Fhe correlation between adverse birth outcome
such as low binh *Eight o. p,ut"rrn binh and substance abus6 is shown
in Table 2. A significant ass(xiation was found between low bi.th weighl,
prelerm birlh, and maternal betel quid chewing. The mean bi(h wcighl
for lhe rnlants ol betel quid chrwprs and those ol belel nonchewer( was
3030 and 1200 & respeclively, which was si8nificant. Comparisons of lhe
demographia variables, rnaternal .lcohol drinking, cigarctte smoking, and
betel quid chewing durinS preBnancy between lhe'case group and con,
lrol Broup are shown in Tablc 3. The estimated odds ratio of adverse bi(h
outcome was siSni[icantly hi8her in women who were betel qujd chewers
durinB lheir pregnancy. Aher controlling for malernal age, ciSarette snrok-
ing, and alcohol consumplion, a significantly higher rale of adverse binh
outcome occurred in women who chewed betel quid during preSnancy
(adjusted odds ratio, AOR = 5.0, 95% Cl = 1.1 23.0). There also appeared
lo be an additile effed of ci8arette smokinB and alcohol consumption, as
betel quid chewers who were exposed to these other known leratoSeng
had a higher prevalence o[ advcrse birth outcome lhan belel quid .hewers
who did not drink or smoke {AOR = S.7, 95o/o Cl = I .6-2o.1) iTable 4).

DISCUSSION

The genotoxicily and carcinogenicity of tobacco and alcohol are well
establishe(j. There is abundant evidencc l() indicate that there are aLlversc
effecrs of alcohol drinkinB .nd cigarelte smokinB on birth outcome, in-

lABtt l, Demo8raphi( aod 5ek{l€d Oh(clrr rearurc. ol Abonarns wilh and wilho!t Adve.s.

Sody 6c,8hr afie, p,eSnancy (kg)

6odv weiAhr b€ior. preAnanq lkB)

Sody w.r8hr incrca* durintpr.Bnan.y (kB)

25.4 (5 6'
7r l(u 4)

56 9 (rO t)
r57 I (t 2)

69.9 {l r 5)

57 019 0r
t 55.014.3)

7 9l2r 3)

5i8n'i,.nnr waus noadvd* b'nh our.ome(p< 05)
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cluding low birth weiShl, prclerm delivery, and malformations (lillle el

al., l9-86; Ahlborg & Bodin, l99l; larroque el al., 1993; Brown el al.,
l995; Hulse et al., 1gg7: Bennett, 1999). A similar kend was found in
lhis sludy, bul due to lhe limilcd numbel of races slalislical siSnificance
was not;eached. The h.hil of belel quid chewin& logether wilh loba(co
chewing or smoking, has hecn atso(idled wilh an increased rr(k of olal
canceri(IARC, 198-). Dala rn lhis sludy al\o demonslrdled an addrlive
adverse effecl ol betel quid chewinS and smoking or alcohol on adversc
birth oulcome-

The feloloxic polenlial ol belcl nuts has been invesliStted in rodenls.
lt was found thal arecoline, a (omponenl of betel nuts, is mula8enic
(Shirname el al., 1983) and carcinogenic to rats (Nishikawa el al., 1992).
Eetel nuts also inhabit lhc synlhesis of nucleic acid5 dnd prolein in mouse
fetuses (Sinha & Rao, 1985a). The mean wciShl of live mouse feluses was
found to bc reduced by cxposure lo bclel nuls in a dose-responsc manner
(Sinha & Rao, 1985b). In humans a simalrr resull was found in lh.rl the
birth wcight of babies born to preSnanl belol nul chewers was siSnilicanlly
lowcr than thaf of infanls born lo women of similar a8e and provincc of
birth but who had never chewcd belel quid (t)e & Criew, t 982). Chr:winB
betel quid was found to si8nificanlly reduce rnfanl birlh weiBht, confirm'
ing previous findin8s. ll is of inlerest thal malernal ciEarctte smokinB also
lowercd infant birlh weighl.

ln Taiwan, mosl betel quids arc prepar('d with a piece of unripc piper
belel fruil, which contains about 17" safrok,, which is both genotoxic and
muragenic (Darroudi & Nataraian, l99l: Di.rmon el al., 1998). Our pre'
vious sludy found that the prevalence o[ adverse pre8nancy oulccme
(such .ls abortion) was si8nificanlly hi8hcr among betel quid chewanB
r,,yomen (YanB et al., 1999). Similar rcsulls were found in lhis study (dala
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not shown). The variables lhat were probably associaled with low birth
weight and premature delivery were examined. but no significanl differ-
ences were found in malernal educalaon, paternal smokin& previous Preg-
nancies number, or paternal occupational exposure in this siudy. The mech-
anisms underlying fetal growth retardalion and premature delivery due to
exposure from maternal belel quid chewing remain poorly understood. As
shown in rodents, betel quid componenls may inhrbit the synthesis of nu-
cleic acads and p.olein in feluses (Sinha & Rao, I9B5a).

lhere are a numbcr ol reasons (iled for betel qurd rhewing during
pregnanry: 20. I7" for candy subslrlute, I /.506 as d (avor, and l0o/o lor dh
alertness effecl. ln tests lo find oul how belel quid chewing affects the
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fetus, only 457o of thc panicipants recognized lhe harmful effects. tt is con-
sidered lhat a lack of knowledge may conlribule to the sigoificant hi8her
rale of betel use drrring pregnancy in aborigines. Strategies of prevenlion
or control of betel quid chewing among aboflginal women should include
(l ) cesgalion of substance use habitq, (2) removal ol carcinogenic compo-
ncnts (pjper belcl fruil) andlor change to a safe substilute, and (:) empha-
sis on the undesirable effects of substance use on rep.oduction io the
health-promotion eide of prenatal care. Ihis study is limiied by lhe selecled
nature of the population examined and the heierogeneous population of
adverse birlh outcomes. Clearly, further research is needed.
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Prenotol exposure to orecoline (oreco nut olkoloid) ond birth
outcomes
O Gorcio-Algor, O Voll, F AlomeJo, C Puig, M Pellegrini, R Porifki, S pichini

!Fhe b.Glnur, (onpoFd ol rh. rli(fd nul ofrh.ar(d prtn
I (d,R. nur), th.l..l of rhe b.l.l FpF, (It .r r.r,.,, and
! Imc G a dru8 .omor y tonrum.d by a$n lopuh.

r,ont and Arian communiris liviDg in lurcD. aDd Nonh

Some aurlD6 have r.pon.d a signiti(andy hjglEr pr.,
val.n.e ol adv.D. p.csn.n.y ourom€s, itrcludin8 tponr,.
ntuur abo ior l@ bnrh w.rdr..nd F.r.m bdh.'amonB
w(ffn whoc}kwt(i b.r.l qu'd dunDg g6orio dEnhmn.
consumcb. Ilowd.., nonc hypothdis€d (hronjc €rtDsDr. oI
rhc terus lo armlin. {rh. pri(ipal.&roid oI rhe ar..a nlt)
,! . possibl. IlKh.niem.

'lo invdlilrk it(tuoni..xBBUr. ro aKolir€ (an lrad lo
rdwrse bnrh ourom.!- !,m. Dor y.r Kosnird, w. kr upa
<linj.,l obe.narional nudy on rir nvboms fiom As]rn
morh.rs who admiued b bcr.l nur .onrMprion durn{r

Prcgnad! womco, KDrltd wirh,. rbe ,ramso,t oI lhc
Mc.onium Prcj.d ar rl'. llospnnl d.l Mar in llarcclona
span, had a ompl€r. (lini(al craminaion and w.,(
inrcMecd abour rh.n ,a. ol .ignr.[6 and lrir dnr,l!
durin8 pre8nanry Al Ih. lrmc ol d.liv.ry, n.wbo emaro.
m.rry and.lioi(al riSnt tr'.r. Gord.d

tr.\ D;r O;H fdi t rix)td E.l Xb5frI276-r277. &t: lO t jy/& 2@a (br325

Aioli& .o;.[arion w.! dd.miD.d in m@nium ro
atss t hl.rpo.ut. o .hrt ilt.loid.nd in fi. pt.cnE, ro
b< ars'ar.d w'th ,udF\ on rh. moAhoto8v of pla(.nl.t
rBrk nom (onruhd mrh.r\' M(onjum rdmptA w..c
.ls.Mh*d lor [r phlp.l dru81olbu* and (or'nin. to
.r.lu.k prcnaral.rpotw ro dro8s orh.r lhan aKotin..

Two adv.r* bnrh obs.N.d in lh. ,ix
.rpos.d ndbom! t$6t. II In borh (a6..irt fado6 orh.r
rhan chDni. b.i.l quid ontuhprion otd b. .r.tud.d from
mar.mal ,(ords, and lrd.ral brain uhG$nograpl,y was
incondutiv.. F(al inll.lrDbry <h.trs6 in fi. ami(hor.
ial mdbEn.s e.L obrftd in rh. pla<.trlas in bo& Grs
(labl. I ),.nd in cas€ L ddrcar.d m.di.n diam.r. ot rh.(r*lt in borh marm.l .nd f<6t rr.(. vili w.s alb

AlrhouAh $€.fi..rs oI b.r.t.hoinB ar. w.lt 6lablishcd
rn.d'n!\. r.hros.tu( .lI<" ol prm.'.] b(rcl.,FAur. h.vc
only b..n rh(M m.tum,l mod(h,.,nd dau tor humdn! arc

lo dr srudr, a.(otin. war dd.qimd in biotoaical
marrict .(ouminE Ior aol. and (hmi( fdal .rFsDrc lo
thje subsl.D(., .rposur asni.l.d wirh plac€mat al,nom.
aliri6,.nd nerur.l oukomc, ntuddB ltrreut qrh.
draEll syndromc. d\ an.refl'oMl adv.B. bdh oukomc
nor y.r dc5qrbfli in rh. ln..irurc. rh. i(oanisd bieh.nr
i(al .ffdt oI .r(oDn. on lh. auronmn n.tuNs sy,r.m and
ihc rftoSnird rmbryooiicuy in animatr, ro8erio wirh our
fudingt, .llow.d u\ ro i'w.rlEriF a nnmbn or (ff(rs on
rhr f.rrsrclat€d lorbnoro,lni€s ot fi€ Lropla.clrat or.u,a
rion, timilar ro rhor obxr(d wilh Ncotin( or (6am.

There pr.limidary findinS! did nol aUow ,ny drfinjdv.
ton.luson on rh. (on.t.Uon bosFn h1,t upo\u,( tr,
are(o[n..^d rhnxil ou!(um6 Inforhalon o^ drfl(r€n(6
in pancrfu ot drug uk tanD,t, ritu8, .nd duralion oI
druB .xF6ur().,.lai.d ro .l@c.t
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Pr.notol .,poru'. ro 6rk.lan. o.d bnlh oukom.r

available flM rh. trud/ qu.niom.ir.. no, .ould n b.
d.du,.d lim lh. ar.(olrn..on.otrarron ur rh. mAotuurL
as n rh€ ca'. for oth., li.ir dru85. ruirh.mor.. at thjt was

dre Iu,l rim.lhar ar(ol'n. hdd b..n dct(r.d rr m.ronrum
and placcnti, no @nc.nralio, ,an85 w.r. availabl., wtlch
may hav. ail@.d sPt(ulatio

Our obrdation\ r.qur. suppon lrom tu,th.r inv.!i8a
rions, addr6sir8 th. abo( i$u6ad including .n .I.ndcd
Iollow up ot ptnat.lly t4os.d tr.wboms it .r.at wirh a

lDah prdaL!.. of b.t.l nur ontlmPrion
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The effect of maternal betel quid exposure during pregnancy on adverse birth
outcomes among aborigines in Taiwan.

Yano MS. lqqgE, Chano SJ, Chuno TC, Tsai EM, Ko AM. Ko yC

College ot Nursing. Kaohsiung Medical University. No 1OO Shih Chuan 1sl Road, Kaohsiung 807, Taiwan

Ab3lract

ln considering doo.,m€nled developm€ntat toxtrty and teratogen€rry found in eartler research, matemat belet quid

chewing may very wellbe ljnkedlo a higher risk of adverse birth outcomes. The aim ofthis study was to investuate

ihe significince of b€lel quu dErirE, together with lhe use ot c{arefles or atcohot, either indepndeotv or

combined, on Ltirth-rclated ouicoftes. A totat of 1264 aboriginatwomen who hed jusl given birth in 10 hosdtats in

Southem and Easlem Tai$/an were recruited. lnformation on then maternat and newborn characteristics was -
obl,ained from medical dlarts and by rErfoming personat hte.viesrs using a va,irated questionrEire_ Malernat areca

nut drewing dunng pregnartct u/as found lo be sonifcanlty assocjared with both birth weight toss ( 89.54 9) and birth

length reductioo ({.43crn). Asignficantty lo\r/er mate newtorn late (aOR=0.62) was obseNed among aboriginat

women wilh e hatit ol betel quid c$ewing dunng pregnancl. The use of this s,ubslance conveyed a 2.4O and 3 67,

fold independenl nsk of low birth weight end tutt term tow birth w€ight, respectivety. An enhanced nsk (aOR=3 26_

5 99) of low birlh weighl was obseNed among women concomiranfly using b€tetquid, clgarete and alcoholduring

gestation. Our findangs swgen lhat belet qud chewang duflng pegnancy has a substantat efled on a number of

bi(h odcomes. inducling ser ratio ai bi(h. lo^/er barth werght and rcduced Bnh brtgth.

| 1qq
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Betel nut chewing during pregnancy, Madang province, Papua New Guinea

Senn!!, Aaiwoa F. WinmaiJ, Mueller l. Rooe6on S, SSEN

- -PNC lnstilule or Medical Research, PO Box 378. Madang, MP 511, Papua New Guirea Mdele senn@gmail.com

- 
Abslract 

,
11
INTRODLTT|ON: ln Papua New Guinea. belel nul chewinq is very common in the general population and in

- pregnanl women. ll has similaities jn terms ofuse and complications ofuse to chewing tobacco (=smokeless

tobacco), as its active agenl, arecoline is similarlo nicotine. The p.esent study investigales the habits ofbetel nut

- chewing and possibl€ impacton pregnancy

METHODS: ln a cross'seclional survey 310 pegnanlwomen altending Alexishafen Healrh Cenrre (Madang

_ Province) were inlerviewed with a survey measuring: delailed demographic data. bel€lnul chewing habils, oiher

potential addiclions (smoking, alcohol and drug use) and a medical examjnation (weight, height, blood prcssure and

hemoglobin levelwere recorded) Thek babies have been assessed lor birlh weighl and signs of premalurily.

RESULTS: Among pregnantwomen. 9.% regularly cllew belel nut, 9% smoke and 1% used alcohol. 31% are heavy

chewers (>10 nuts/day). The principal reasons for pregnanl women to chew are: to prevent moming sickness (28%),

_ io prevent having a smelly mouth (26%), the habit of chewing (20ol.). being addicled (10%) Pl|migravidily, bereinur

chewing and low BMI had a statstically signilicant impact on brdh weighl reduclion of 467 g (p<0.001), 238 g

_ (p.0.02) and 1 75 g (p=0.005) respeclively 80% of the women lhoughl thal chewing would not have any effect on lhe

fetus.

- DTSCUSSION: Gven lhe hagh use of"pure" betel nul among pregnant women, a significanr impacl on birth weight

reduclton and a poor knowledge aboul the ?dverse health effects olthis substance. prevention programs in preqnanr

- women should include betel nul chewing as a sk lador for poor pregnancy outcome

Jz c.
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Habitual Betel Quid Chewing as a Risk Factor for Cirrhosis
A Cox-Control Study

Jung-Fa Tsai, MD, PhD, Jen-Eing Jeng, MD, l,ee Yeo Chuang, PhD. Mei-Shang Ho, MD,
yin-Chin Ko, MD, PhD, Zu-Yau Lin, MD, MS, Min-yih Hsieh, MD, Shin-Chem Chcn, MD, PhD,

Wah-Lung Chuang. MD, PhD. Liang-yen Wane, MD, Ming-Lung Yu, MD, PhD.

' Chio-Yen Dai,tMD, MS. and Chen Ho. MD t

Ab.rn.t: R.Gl quid ch.ein& p.d ol trad'lidal -ftix dcs.uli!rc.
is conmd in l0'l-20t2 of lhc hunan popll.lion rc d$& ln
lhis esronrd study *. &sd lh. rn.LFn Lnl .d i .Eaiv.
rclc of habiturl bdcl goi, clE,irS ,,n .hMic hcP.dn B v'or
(HBv) and h.parnN C viNs {IICV) rnfeno on nst ofcirhosrs
Subjars .nrclled includ.d 210 pai6 of er- .nd ag.-tut.h.d
.irhoric paricnts ard h.llthy cmrolt InfoDalion on nsl faclc
% ol.ain.d $rcugh @lo8ic d.miEton of h.p.lilis B sufacc

. i8o (HBsAs) md .nr'bodi.s ro h.garnn C virus (a i'HcV).
ard a sr.rdardizaj Fl!@l inlcEi.w slh t sErErud qEn'on.
nair.. Urivari.t. aMlysis indior.d thar bcr.l qlid ch.Mns,
HBSAB-, anri-Hcv+, akohol drinLng and motr.8 are significanr

risr f.croE for ciEhons Muhivanare analysrs indicarcd thar bcrci

qudchcwins (oddt nuo IORI, L6). HasAs (Ok 20lr), ud.nn
HCV iOR ll.4l) ac ln&p.dcnt a* fa.roR for cirfions Moi
bd.l quid chcsds h.rtu:lly {Litl al.ohol  hhough our rlysrr

rdicarcs ihar b.r.l qud ch.einB acs indct ndmtly fiom llcobol !s
a risl f.cror ro' cirhons, rhc confolndms .fIccr ofal@hol .annor

b€.xclDdcd cnliEly by ou, sxrdy Thcc war atr addiliv. crlid oi
lh. inrcracrior tEMftn b.rcl qu.d .h€r'nB and $c pB*Nt o,

c'tncr llBS B or anli-llCV. MoEover,a hiSlEr nsr ofcinnosn wai

Miarcd wirh longcr dohlion oib€r.l qu'd ch.vina.nd starc,
amu ol b.t.l qud cdsmcd (ach I for tund <0.0001) li
cdcllsron, betl quid chcsrn8 appeaA k, bc an rMcp.ndcnr n\l

tlm rb. ltp.rffir of l .Bl M.drut. Cl'tu .1 L.bont6r, Aixhcmbrr)
!d Plbli. fldnl! (-hnuB M.dt.l Ut,y6try colle. of M.dr'...
.nl d,. ld!d. or asn d..1 S.E'E. A..danu SoEa T.*

Slp?otudt!,.nt,.stutnm .N{;Mls.Er.cMi,of ln.R.p.b
hc ofctrB (NSC 3t 23ll.8-037 034Ml.l)

Acdlbl.orlin.d*rr mdJdml.m To*eh tdM.dt rm.nicl6r
purM.4 u$rh.)otrml Bm M.d(,ft lralhmoR ' ( iNludc quobnm

Add,.s .ol6pdtd.E rrd r.pnDt rcqxis b Pnf.s lu'!.Fr ls,.
Ixp.ffii of LE rl M.dt!E, Kans'ms M.drc.l Uni6n, Collclc
of Mcdr,E, Kr.Sliua 307. T.u& fur 3367'il2l95; c@,1

rfie(4cs knu .du N
Copynghr O 2O0l by L'pptmn wnhm! & wrltrns
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frdor for .i osn Thcr.
quid chcwrng and chro"ic

i( .n rddnive inrcBcrio b.Nc.n bcicl

(M?4.r,. 20(,1,82:-r6t 7l)

Abi.ai.rtolt: .n.iHCV - dtb.d6 ro b.p6lnn C nq llBsAs -
h.pdnn A rqf@ dtig{r, HBV = h(,ritn B viB, HCV - hcDadn C
viiu,OR = odd5Ettu, CI = @f'&@ il{qul

INTRODUCTION
frnhosis ir the end srase or,ll chronrc d,sea\c
\-orrecring rhe l,!er('I'''r'r,\' lr F a nrl rrcro, to,
hcpateellular car.inoma, although yith a veiable penc-
rdrcc6,r1.r5.2r2eirj6!e 16.13,9.6r+r About 6U/, ay/o o{
heparGcl!ular carcinoma is asso.iated wrth und.r;ying
c nnosis'6 4 t"6 6i 6t, vhale rhe prevalcnce of hcpar&c tlu
lar carciDoma complicaling crnhosis is bcrwccn 2 2% and
7l%rr'rt'6n't66t Alft@Bh cluonic hepatiris B vitus (HBv)
sd hepaiilis C virus (HCV) infectioo have bcen implcatcd
s rhc maror nst tacros tbr crrrhos'sr'r'rr'
crf,hosis occurs in pari.nrs wrthoul sroloSrc cv'dencc of
HAV/H( V rnfccronrJ'o su8Besr,nS rh
other vituss, envnonmcnial factors, or diffcrcrc.s iD lifc
sryle habirs are ale in,ponanr. To prcvcnr cinhosis-asso
ctaled monality a.d morbidiry, bxploraiion of risk faclon
orhei fian IiBV/HCV is urgcnl.

Betcl quid cheqng is common in l0ol'-209,o of rhe
human popularion'r, and ls pan of hdnional Taiwanee
culrurer'. The esnmared number of habnual bclel quid
chevers is abdut onercnlh of thc 22 million inhabiranrs of
Taiwanro Thc betelquid prcparcd iD Tai*.n rsquirc dillerenr
tiom rhar rn orher paru of thc world. lt conssls of2 hal.r€s ot'
a fEsh arec! nur. endwichcd wnh a pidc ofrhe bdel lcai
and rcd slaled Ime paste. B€rel quid chcw€N Sencrally
sw.llow lhc salla .olnplctcly, lhus bathrng thc .pnhelial
linrng ol rhc uppei digcsrilc rracr wilh lhc k,rtos.eleascd

irnaurrrolTea reprooucr'on ol thls arrcLe ls prohb(ed

irci
CopyrqhlO L pp,.cori w/ amsE Wrk.s
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dunns chewins. Iljis increases thepossibil,ty ofs.vcrc loxic
effecrs ofbelel quid at sit.s olher lhan lhe ohl cavity.

Chrof,ic inflahmation of rh€ liver app€ars to bc a

risk facror for cirhosis rcsardl.s of rhc underlyi.g
eliology'o't5,'!r'q6r'6'?. Exp€;mental study has indicated
rhal pcrsistent hcpato.cllul d.ma8€ o.crrs aRer chronic
feedina wirh b€tcl qurd5ot'. Thaeforc, habitual bcrel quid
chewing may-play . rol. in causinA cirhosis- Howcver, thi
rolc of belel quid ch.wiog in rhe d.velopmcnr ofcirhosis,
and its inrcraction wilh oiher knoM rist faclols forcinnosis,
havc newr b€er explorcd adeqlalely. ln lhis cas.-conrrol
sludy *e add{ess the independent and ini€racrivc roies oi/
habitual betel quid chewing and olher Inown;sI faciors for

SUBIECTS AND METHODS

Study Population
A tolal of 210 conscutile newly diagnoscd cinhotic

paticnts were cnroll€d as ca$s Thes€ palients wcre hos'
pitalircd or visited oulpalicot clinics at Kaohsiung Mcdical
Univcrsity Hospilal from January 1996 lo Deccmbcr 1997.

Thcr. were 170 malcs and 40 f.mal.s. During lhc same

srudy pcriod, 210 heallhy colmuniiy .esidenls who ctrr@d
rhe h6pilal for rouiin. physicals, marched on agc (15 yr)
and sex, were entolled as the conlrol group- Therc was no
djfference in the median age b€tw€en cases 157 yr; range,

16 82 )r) and controls (5E yr; ra,8e, lG82 )r). Cirhosis
was d;a8nosed by liv€r biopsy, abdominal sonography, aod

biochemical evidcnce of parenchymal damage plus endo-

scopic esophageat or gasinc varices6''6':. Palicnls wilh
cirrhosis were claisificd rnto rhe I Child-Pu8h gradcs based

on rhcir clinical sratus'!. all healrhy conrrol! had nomal
scrum amiDotmnsfms. levels and nomal abdoninal enos
raphy. lnfomed conscnt was obraired from cach subJecr

srudied. The sludy was approvcd by lhe lnvcsli8alion and

lllhics Committce of lhe hosPnsl

Structured QueJtionnaire and
Standardized lnt€rview

we desigred a struclurcd queslionnaire to obtain

rolbmlrion on age, scx, cducarional level, habns ofsmokrng
(rhe quanrily of ciSareltcs smokcd pcr day and lhe du.alron

ot smokins), alcohol dnnkins (rh€ qu rity and duralron of
drinling, tpes of alcohol,. he!c.aee), and tlercl quid

chcwins pmcricc ohc durarion of habn, daily amounr

consumed, r)?c of trcrcl qurd coosumed). A habiNal bctcl

qurd chewcrwas d€fined as chcwrns I quid or morc darly ror

al lcasr I ycar A habilual ciSarcne smkcr was dcfined as

smoking I ciaarctle or morc p$ day for ar least I ycar. A
hahrru.l rllohol dn cr $!\ drtn'ld as driDlinB an akohol
he\crJlc for mor€ rhiro 4 {lJ}\ ! seel for a rotal ol ar 1.!v

-r66

1 year. All c,rholic cases and marched conrrols were
inleryi.wcd bv intervieweG traiD.d in study derails and
qEsrioDair. contents. All intcNicws wcre conducred in
PeMn using ftc structurcd qu.srionnaire

Serologi( Examination
Heparir's B surfacc anria€n (HBsAs) and anribodis ro

h.paliris C virus (anli-Hcv) w.r. derccrea by Ausna-ti and
$cond gcnerarion. ABBOTT HCV EIA (Abbon Laborab-
.ies, Nonh ChicaSo, IL), respeclively. For anra-HCV, re-
aclive specimens were ret€sled. Only repeatedly reacrivc
sp€cimcns wcle inlerpreled a anri,Hcv bos,riv€. Convcn
rional livcr lunction tesls werc lcslcd bv rn auo.nalvzcr
(Hrlachi, Model 716, .lapan)

Statistical Analysis
The Mann-Whihey U test was us.d ro compare rhe

difference belween medians of continuous vanables The
chr-squarc resr wirh rhe Yal€s cotrcclion or rh(. F,sher e\acl
lesr was us€d lo compar€ differcnces bcrwecn proporrions
wh.n appropriate Manlel extension lcsr for trcDd was uscd
lo exMrne lhe do6e{espon$ rclaaonshrp for the risk
esimales of various combinalioos of rist facrors Odds mlio
(OR) with 95% confideDce inGrval (95% Cl) was used ro
estimat. causal rclatio.s b€iw.cn nsk facrors and erposure
A condilional lo8inic .egession analysrs was used for
muhivanab analysis about risk fa.lors for cishosis Un-
conditional slcpwise loa'itic rcSression an lFis was used for
.isk facloG for habitual berel quad chcwins in cirhoric
paiienrs Adjusrcd odds ntios and 95% (ll wcre denvcd liom
log'siic regression coemcienrs 1o providc an esliorare ofthc
safistical assiarion b€twc.n a givcn variable and rhe
di$a* (cinhosrs) wilh lhc other vanables hetd consrant.
Syner8y indur eas ued ro estimale lhc intemctivc effecr
among nsk facroB for cirhosis'e.

Tocalculalc rhe popularion-axnburablc risk for faclors
significanlly ass*ialed wilh cirhosis dcvclopmenr i. mul
iivariatc analy$is. rhc liequcncy disinburron of rhese risk
factore in lhc conrrol group warj u*d to rcprescnr thc
proponDn ol persons exposed |o thc facror in lhe gen€ral
popularon l*o.la'led p valu.s and e5co ('l wee givcn
whcn appropn.rc An alpha of 0.05 tras considcred s thc
indicator of narsrical signilicancc.

RESULTS

Demographi( Charaateristi(s of Cases
and Controls

Thc frcqucncy distribution of $r. age. srarus of
HB!Ag and anrlHcv, and Child-l)u8h 8iades oa thc srudy
populanoo N rho$r in Tablc I Morc rhan U)9o ofcasei and
lonrrol\ s.,! lrrsern 10 and 69 y.aA olJ Ar lcasr I nrrrl.r

!-,2l1l)l It rntnth\litr \& ll'ilktr\

unaurhorlzed.eprocucr on oi rhls a.tEle ls p.oh]bLiod
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TABLE l. Ch.ra.teristks ol2l0 Malched Pani oI Cirrhoti(
Cai€r and ttalthy Communily Conlrols

and sotins. Th6r. was no signilicanr diflerence anoog
me{lia a8c ofbcrimina bercl quid chewirc (nedian, 14 }',
rangc, ll 60 yr), alcohol dnrkins (mcdian, l3 yr; ranec,
16 6l yr), and smoting (medim, 34 yti range, I | 56 yr)

 mont conllols, th.r. was a siBnifica differenc. rn
rhe frequcncy of hab,lual alcohol drin*crs bcrwe.n rhosc
chewing bcrcl qu,d (5/l I, 45.450lo) and tho$ nor chcwin8
trer€l quid (19/199;9.54%; p = 0.001). The ftcquency of
habitual smokcrs rn berel quid ch€wes (10/l l,9O.91%) was
alehigher rhan rhar in betelquid non-us€rs (66,/199;31. t6%t
P = 0.0002)
11

Univariate and Multivariate Analyses of Risk
Fado6 for Cirrhoris

The prcvalmce of habitual bctcl quid chcwing, I I BsAg,
and anri HCv in cases fl6.l9lo, 6619n/o, 

^nd 
28 571A.

res?erively) was siSnifimily higkr rhe thai in conrrols
lS 23%, tE-57%, and 4.2E%, respcclavely; each p < 0.00t)
As shown in Table 2, univa.iare anatylis indicaled rhar bctcl
quid chcwin8, l{RsAB pocirivity. antlHCv,posirivrty, alco
hol dnnkin8, and smokiDs *cre signrnc.nr risk facroB for
canho,s, whcrcas old.r .se (>50 yr), low edEation levcl
(<10 yr), and history of prcvious surgcry and blood rraDs
tusion werc nor ns* factoB for ciEhosis By a condirional
logistic rc8rcsion amlysis, only betel quid chewin8, Hlls^t-
posnavny, and anri'Hcv-pGitivity pere signifi cant ind€Pcn-
deni risk rado6 for cirrncis (Tablc l). The esrimarcd
populalion'an;burable risks for subjccts wnh anri,llCV
alone, subjecis wirh HBsAg alone, sublccrs posrrive for bortl
anli-HCV .nd IIBsAg, and all b€tcl qurd chcwers wcr.
2O.57y", 5l a$y".4 53%, and I L60%, rcspecrively

lnteractive Effect of Betel Quid Chewing and
Chronic HBV/HCV lntection on Risk of Cirrhosis

By using tlBsAg-negat,ve. ann,Hcv-negarivc iElct
quid non-uscni as a refeEnce group, rhe nsk fo' clrhosrs

50 t9
60 69

>10

HBs^g/.ni-HCV

B

c

r?0 {80.95)
40 (r9.04)

? (1.13)
42 (20.m)
't4 o5.2ll
59 (2E.09)

2E (r3.ll)

2l (r0.95)

121 l&.41)
48 (22.85)

r2 (5 7r)

I70 (80.95)

40 (t9.M)

5 (2.18)

i9 (t8 t,
78 (17.14)

6! (t0.47)
2a (t0.90)

165 (78 J?)
16 (17 r4)
6 (28r)
I (r 42)

r24 (59.04)

46 (2r.90)
40 (r9.04)

ADLainiE H&]{A = h.Fh3 S &6.. &bA6; di.Iicv

of HBsAg or anli-HCV was found in E9.05% of cirhonc
paiienrs. 'lhe fr€quency distribulions of C-hild'Pugh gndcs
A, B, and C in cinhotic paticnls wer. S9-O1o^,2l 90'lc, and

19.0a%, rcsp.cl ivcly.
AmonSp.ticnls wiih ciEhosis. wc compared thc aScs of

besinnins rhc habit ofcheping bctcl quid, alcohol dnnking,

TABtt 2. Univariate Analyti5 ol Multiple niik Ia.106Ior Cnrhoti!

OR
(95% Ct)

IlasAB
l4 ( l6 l9)

60 (28.57)

57 (27.14)

l2 ( t5 2t)
65 (1095)

t62111 t4)
r t4 {512r)

r t (5.21)

l9 (rE.Jr)
9 (4.2E)

?6 (16 t9)
24 (r l4l)
22 (tO47l
74 (15 2t)

165 (7E J?)
97 (46 t9)

5.94 (1.0t I t.79)
E 58 (5.47 11.46)

E.9l (4.29 r8.57)
r 5r (r.02.2.2r)
2.EE (r ?l 4.87)
ttl(0E6274)
0.E2 (0.t4 !.21)
0.92 {0.58 t.45)
r lE {0.94 2.01)

Ahbrc\'2nons lIB5Ag bcp.tui B sudn(. rnfilgn. anr HcV rtrthdr! io h.p.!u: C r,tus. OR oddr ano;

t 2aal Lipptn o wlh.^ & Itilktn\
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TABLE l. MultNanare A.dtyjir ot RBk ta.to6 tor (trrhors. IAatt 5. lnte,a(l'on Betwe€n Hepar,i,s C Virus tn{Htron dnd
8erel Qud Chewinq on R',t ot CrfiorisV.ri.bles Cemdeni oR (95% CD

IIBsAg

1.21

).04 t21

7l
II

I9I
8

l0
I

0.4? 0007 1.56 (1.4t E.96)

02E 00@l 20.17( ,67 lJ55)
0.42 0.0@t ll.4l ([.70 72l0)

a.l.l Qoarl Crt.' Corrrok oR.
(n - rl0) (i = ,t0) (9S7D Ct)

L0
9,21 (4.01 2t.El.)
1.45 (l 50 8 08)

t6.54 (2.17 89.01)

Abbr.v,.r6ns H&AG _ h.p.m! a surl&. rnsa. .nri HCv _
utrbodr.1 ro [.F R c viru, oR . odds nlq ct onId.'r ,nfrL

rDFnd.d vm.bk F.k ot c,nho$ tnd.r..r,. r&.brq ,r.iB. 50 !t, llBt^g. .nh H( v, bd.t qud .tffl8. .tcohot,( dnnr,o&
snoking, .dE.uoBl kv.l <10,r, hBr.,y ot3uS.ry.nd btood hnsfr{io;.

.nnbol'6 b lEp.mr C v'r. OR - odd.AhbEr',ros: sr ltCV
Eho: Cl cmndcE int fr.t

'SF.G)id.r=t45

;.c.eased s;gnificandy io subJecE wirh HBsAt atonc or
sublects with anli-HCV alonc, or i, patierr! coinfectcd wirh
HBV/HCV infcctio. (Table 4) h is noiewonhy Uat beret
quid ch.w'ng alcne also corfsred a significanrty hjghq nst
for developing cirhosis (OR 5.45 95% Ct t36 2t23).
Among habitual bcrel quid chcwers, rhe nsk for ciEhosis in
subjecls with I{BsAs alone was hi8her rhan in lho* withour
HBv/H(lV infecrioD (OR t4.4;95yo Ct r 82-95.69) Beret
quid chcweE wirh anri-Hcv alore atso had a hishcr risk for
developinB cirhosis compared wirh $blecls withour HBV/
HCv infecrion (p = 0.024, Fishers cxacr tes0.

Table 5 displays $e inleractive effccr beN.en b€rel
quid chewing and HCV infecrion. Ily using.nri-HCV
.egalive bctcl quid noD users as a reference group, eirler
beiel quid chcwing or p.cscnce of anri HCV was a! irde,
F-ndent nsl facror for cirhosis t hc highesr OR was found in
anti-HCV posit ive berel qutd chcwc.s Catcularjon ofsyner$,
indei indicared thar rhere was afla.tdiiivc inler?ction bclween
berel quid chcwing and ctuonic ltCv infe.non. Simjlarty, rhe
;sk for dcvclopinS cirhosis was slrorgly associalcd wirh

rh! prcsrce of HBSAB and chewing bclc! quid (-t.abte 6)
Morcover, IIBsAS-positivc trrct quid chcec.s had the
hiShcn OR, aM a synergy index of 2 ?6. Thcse resuhs

'idlc:'e 
il :!!lrv( ln'crac[on bcrwecn b.rct qu,d chcwrnr

and chrooK HBV/H( V rnfecrron on nst otcrEhoris

Chara(terisli(s of Betel euid Chewino in
Patienls and Controk

All b€lel quid chcw.6 chewed arcca nut. Chewin8
wirh b.t.1 leaf or unrip. berel fruir was stronsty associatcd
with increased nsk for cirhosjs (Table 7). Chewing b€rel
quidfora duratDn of morc than 20yean was ao iDdep.ndent
risl facror for d.velopjnS cirhosis (OR 6.2Ii 95% Cl r 97
lr23). Momver, rlc lonSer thc duration of beret qui.t
chewing, rhc high€r ihe risk for devetopilg (inhosis (r for
trend <0.0001; *c Table 7)

The h(dr numbcr of robt hetel qurds (onsum(J rn
cirho c pdlenrs t2O4,400 qurd\. rjn8c.2l,qoo 8-to.uUo
qurd\) war hrgher than that rn conrot. {54.750 qurds. rano(.
10.050 548.m0 qu,dsr {p . 0.000t ) t}c,c uas an rn(,ca\rtt

TABLT 4- Rtrl ol Crlhorn Mod/rd by B.let euid Chew,ng,
ParEnB Compared wirh Mai(hed Co;tlotl

srarur ol Anri-HCV and HBs/r€ in

llBrAS (r - 210) (n = 210)
OR

(9s% ct)
l8

109

5

l8
8

l

157

l,t
5

l
8

2

I

t0
27.t9 (14.m 5l_41)
'lt 52l2tol 21a79)
2) 2514.95 ir14)

5.45 (1.i6 21 2lr I

78 50 (i5 47 2 l7.26rr
69 11 t1 ea 21? 28)l

Abb6'rm\ lIarAB h.prtrrtr B surf.a rn.o, dtr.H( v
.p 0ml lFrh.rriaci6orp ooz4 trnhd. .r r..r)

..trbod,6 b h.D.|itr a ntu: (rR = od& r.nc

r6ll
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TABI-I 6. lnteraction B€tween Hepa(itir B virur Inlection and
Berel Quid Ch@ing on Riik ol Cirhoti5

IAB!€ 8. Characterirli(' ol Palienti with Cid,osit by Eetel
Quid Chrying Statur

(n = 210)
oR'

(95% CD

(n = l?6)
56

I t8
t}
2t

t62 l-0
l7 8 90 (r.19-t4 77)

9 l7l (r t7 10.20)

2 29 12 (614 8695)

Ciild-Pu8n Brct

2{ (70 t8) Il8 (78.40) NS
AhtrFidi@ llB.lr = l4.r B a sf-G uh3q OR = od& dior

'SYm* 'tda 2.75 ,

risk for developing cirrhosis in subjccts who consumed more

rhan I00.00O quids (OR 6-10;95% Cl 2.17 IE.4E). There
was a posnive liDear trend bel*e€n bcrei quids corsumed
and lhe rsk for cirhosis G, for rend <0.0001; *! Tabl. 7).

Chara.teristics of Cirrhotic Patient' by Betel
Quid Chewing Status

A. shoM in Table 8, cinholic paticnls who chcwed

bdelquid wcr€ pEdominanlly male (OR 9.39;95%Cl L24
70.88; p = 0.004) and tendcn ro be Child-Pugh sndc ts or C
(OR 5.23;95% Cl 230 ll.92i p = 0.m01). Belel quid

che*crs frequetrlly had habils of sfrok'n8 (oR 16 02t 95%

CI 4,t4 44.12i p = o.0ool) and alcohol drinkinS (OR E 7l;
95% CI 1.88 I9.61; p = 0.0001) lt is norcwonly thar amon8
ihe 5 bcrcl quid chcwcE who had cinhosis without hepalitis,

-,aBtE 7. Rirk of Carlhoris Bared on Chara(rerini(s o, Berel

Quid Chsing
C.s Conlrolr OR (r57. Cl)

HBsAg . h.?arir'r B !ud,e dl8dr . i'tlcv = .nnbod,6 b h.p.rnB
C v,u: OR - odds D&: Cl = .mf'd.rc. i@.li NS = @siEnrtic.nrrTn chi.{uE rd *rh Y.r.s .d@ih

IMuhiyer. dlFR 'id'acd dd $ding (OR tl52)..tcohot
&inlin! (OR a.29), rnd Cfiild PxSh Srn B 6 C (OR 551) w.E
nd.Fd.nr .nl f.tu for h.bibzl t r.l quid chcvirA.

I werc habirul alcohol dnnkcrs aod 4 wer! babitual sot
ers Mulrivariate analy$s qrh sl.pwis. loSrstic regre\sion
indicar.d thrt habnul smokinB (OR 13.52; 95% Cl 1.57
5 l. l6r p - o.mol), alcohol dnnting (OR 4.29; 9s% Cl I 6l
I 1.29; p = 0 ml), ard Ch ld-Pugh gnde B or C (OR 5 5]:
95r/o ct 2.14 14.25i p = 0.0001) wer. independcnr rist
facIoB fo, habitual bclel quid ch.wing.

DrscusstoN
To our Inowlcd8c, this is rhe ii.st casrontrol snrdy

ro show rhe asso.ration bcrw.en berel quid chcwing and nsk
tor cifthosis (se Tablcs 2 nfld l) Howevcr, the nst for
cirhons in berel quid cheweG is srilltisnificanrty lo*cr rh
rhar for subjects *irh single llBV or HCV infection atone (scc
Table 4) The esl,mared population annbulablc nsk rlso
shows rhrs lrend. Bascd on thts obswation and our prevrcus
srudyo''d. alrhough bctel qurd chewinS is a nst facror for
cirrhosis. chrcnic llBv/tlcv infccrion is srill rhc nosr
mponant nsk facrcr for cinhoss in lhis arca hypcrcndemrc
for heparorropic viruses (scc I!bI.4) ln bclel quid chcwcrs
witholl lIBV/HCV rnfccnoD, lhc Miation b€rwccn &lcl
qu,d chewingand cirhosis mraht nor be strong. Ahhol8h the
odds r.rio was grenrcr rhan I, rhe small numbcr of subrects
(5 paticnc and E conrols) reduc.s thc ceflainlv of rhis
asocralion (s Tablc 4)

Srncc bctelquid chesinS ha\ n.ver bcfo.e bccn shos
lo b. a nsl faclor for crrhosis. rr ,s imponanr ro val'd . rhnr

ll {9?.05)
2r (61 76)

r (91 r7)
2l (67.6.r)

li (?l i2)
2r (6! 7'r)

I I (12ll)
l0 (29 4)
4(ir8)

t11 (17_44\ 0.004

er (s2 27) Nl
66 (17.50) u.000r
l:r (t9.t!) 0 oi)ot
6r {x.65) 0 ooot

lrE (67.04) NS
49127.841 NS

55 (3!.2s) NS
26 (r5_9r) NS

T}?. of b.r.l quid rngr.dimts

Ar@ n sth ba.l laf
Area nur Pirh b.l.l fiuil

<2O yr

20 10 ta
,10 y

1.0

5.91(t.87 t6.65)
4 t4 (l.05 16l0)
0 56 (0.0t 1.6,

1.0

L9t (0.6S 5.58)

J0l (t.19 t8.19)
904 (l tl 67.2t)

Toul dnou coMcd (quids r 1.000)'

Nor-uer 176 199 l0
<r@ 1 6 rlr(0.1E452)
r0o-20o l0 2 56J (1.14-2662)
>2m ll I 640 (l.71 20.82)

t76 t99
2t4

tt

24

t2 1

t4 l
8l

.p fo, tr.nd <ooml (Mer.l.ir.'io r.n nx kndr

e 2001 l.tpp,n.ot lYilhMs & t,/llhn\
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our finding is ool duc toconfoundinSbi6 Bclclquid chewing

is an island-*rd., populalhabn ofTaiwarcse. Th€ prcvalencc

ofbctel quid chewing in our conrrcls was J% (sc. Table 2).

Bas.d otr data eslimated fiom 1,299 subj.cls .ollsled ftom
lhe same community 6 our siudy, rhc prcva lcncc of betel quid

chewers was 6% (95olo Cl4.G7 lt ,n lusivc ofallages and

sexes)ro Ano$er repon frcm lhc sme conmuniry irdicated
rhar rhcre was a prevaleltce ratc of6 5% for daily chew€rs

among 5l I men, whereas nonr of65l womcn chewed quid

dailya. The prevalcnce ofbcbl quid chewing in our control

group fell wi$in rhc 95% Cl values ofrhesc 2 rcpons. TIc
prevale'ce of HBsAs (18.6%) ,nd +Ii llCV (4.1%) in our

healihy controls showcd no sigIiicanl ditrcrence fDm rhose

in 
"olunreer 

blood donorG or communiry controh in lhc

samc area6r a 6'. Thercfore, our conrols might b€ rcpr.s€n-

tarive of rhe sencra, population in this communrty On lhe

o$cr hand, previous repons havc indicaled thal mal€ gendet

and older ase w.re associaled wilh a higher prevaleDce ot
bercl quid chewing3ro. To conlrol for lh€ possible confound-

irg cficcr of aA. and s€x, s'. enrcll.d study suticcrs by
marchins andadjuslcdourresultsbymuhivariareanalysis. ln
rhe curenr sludy, cirhotic palicnts *ho chcwcd belel quid
were male predominal. Monover, there was a closc

associarion betwe.n habihDl b€l€l quid ch€wingand }abitual
smoking, alcohol &inkiry, and morc sverc livcr dmas. in
paricnts wrrh cirrfiosis (see Tabl. E).

OuBulls indicalc lhal a pcnon phochcwcd bet€l quid

was usually also , habitwl smokcr and alcohol dnnker (s.e

Iable E) It is reasonrble thal bclcl quid chewinS nighl in-
deed be mercly a marler for grcdrcr alcohol or cigarctre

Berel quid chcwinsis popular rslaod widc in Taiwan]0.

Th€ habrr oJ bercl quid chcwins appe,rs ro bc acqu;ed
Dsually ar,irnior h,gh school belseen thc lgcs of 12 and

15 ycan3 tn fie cMenl study, our parienrs usually b€gan

chewing bcrel quid many years before ciohosis dcvclopcd
'1h€y bcgan chc\ring bcrel qurd ar n medran age ofl4 years

llangc. i: 60 yr) Moreorcr. alrhuugh non( ('tour paoenrs

b.8an chcwinS bclel quid afier lhc draSnosu of cirrlosis
ldara nol shown), il may be lhal .rtihoric paltcDls are morc

Iitely ro.hew bcicl quid
ln lhe curenl siudy,lhere va no si8r,ficanl diff€tcnce

amonS rhc ages 1,hen paiienls wilh cirhosrs bcSan chewrng

bercl qu,d. drinkinS alcohol, or smoking. A .cpon from
Taiwane ind,carcd $at belel qurd chcwcrs were morc likcly
rhan orhcb roengagc in high .isk bchaviors lhal could lead lo
HBV/HCv infection. lt ispossiblc lherc de rlherconfoundcrs
for cinhosrs lhal *c drd nor sludy

Ahhou8h lhcrc was a significanl diliirencc in rhe roral

amoum ol tetel quid chewing rn cirhooc parients and in
conrols. thcrc was a largc overlap bcrse.nrhcm As showD in

lablc 7- the rype ol betel qurd rnrr.dr.nrr. lh. Jurat:oo or

bcrcl quxj .he*inB. rnd probxblr !n(lrri\rn! lMr dr\eaic.r
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genetic predisposition mighr erplain why h.allhy pcople and
cirrhotic patienls could consume varyinB quantities of betel
quids wilh such dillercnt oulcomes

Thc p.thogenic ncchanisms for lhe asseiation be-
rween habilualbetel quid che.xioSand lhc.isk ofcrrhosis are
largely unloown Areca nut consumplron may modulatc the
tunclion oflhc hepalic deroxificarion syslcm and increase rhe

risk of roxic heftiitistor'". Chronrc berel quid fccdins in
arimals causcspcnisl.nl heparocyl. necroinflamarionso tn
lhis study, hlbitul bet.l quid cheweB had more seve't liver
danaSc, a.videnced by rhen signifi.antly hiahcr frequcncy
or: beins Chiid Plugh grade B or C ($c Table 8) This
observarion confims thar cp,sodic nccroinflammation wirh
suhsequenl persistenl lver inJurv is imporunr in inducing
cirhosisr6 Ahemarivety. rhc immunosupprcssive actio. of
areca nut may facililate plogression of IIBV/HCV-assG,ared
chronic liver diseaer'r' !r On the othcr hand, fibrosis is an
almosl invariable pan ofchro,ic liv.r disease r€gardless of
etiologyta". h is thc fibrous s.arinS rhar ieads lo architec
tunl disronion and cirhosis Concurrent hepalic insutl by
mor€ ftan I a8ent, suchas ilCV and alcoholaq or coin fecrio.
wiih othcr virusesre, is syner8islic for ihe progr.ssion of
fibrosis. Morcover, oxygcnicnv.d frce radicals and orhcr
reaclivc orygen specics have be.n rmplEated as rmponanr
mcdrarors of heparic fibrogencs'i 

'n 
liv.r iniury:roR rte"c

compounds ca, b€ found in inflammntory byproducts dcrived
from habilual betel quid chewingTrsrer, alcohoti. liver
diseale, or chroDic HBvrrCV infecrionrt' Talien roSelher,
pqsinent ncroinflammatror and progrEssive hep.irc fibrc
Sencsis may corlriburc, al lcast in pad, ro thc addiriv.
intcraclion beiween habitual betcl quid chc$inE and ch.onic
HBV/ HCV infeclion. 1l soulC be ,nnrudile ro know holv
lonB th. bcrel quid chewe$ had been irf€cred w'rh ltBV/HCV
befor. dcvclopin8 ctrhoss h i FDssible $al bcret qutd
accelemt€s pr,)gressron of cirhosrs

AflatoriDs are mycoroxins produced by rhc t_un8us
A s pery i I I u! I aws. This frnSus conraminarcs inappropriatety
prNcss€d and slored food, such as com, p€anuts, and nc.,
whtch a.c sto.ed for prolonged p€nods under hor, hrmid
condilions. Ihis is a srgn,ficanr problcm in lc$-dc!ctoped
countries wirhin rhe boundaries of rhc tropicat tatitudcs
includinS Taiwhn'7. Anaroxin Bt is rhe mosr lommoo
aflaro:an contamiMnr rnd has bccn found to bc rhc mosr
hcparoloxicl,''7 h was obscwcd fiat 17.5"/. ot trrct nnl
emples were infeftd wirh ,-lyerSil/rr /av!rr6. tiabituai
bdelquid chewinS may bc I sourcc ofanatcxin tlt rnscsrion
in humans. Srnce the recognnion ofrhe heparoloric l'olcnriai
ofaflatoxrns, rnirtallv in poulry and other anrmal5 rn 1960
afialoxinshave bcen rmpltcated i, rhe gcncsis ot !an o!s foms
olhvc njury Acure !auy trvel?and loxrc heparirrs: "'3 arc
soDe of the more acurc vananrs of prc*ntaron. rtrercas
crrhosis and hcpato..llular rnor. ch.onic
nJn,l(.!a!'on, AIlJr,.r,',Ir. ,nJJ. Lr r!ur( t(n,,.r,,\,.,r! rn

t :O|J Ltl,t,n(n llr/,,,i,,( ,iiltn.
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hlmans has followd lhc ing€sio of conlamimt.d foods
Cirrhosis has been induc€d in sonE animts anc, rcpeaied
.xposure to aflarorirE 'i. Th. nl. of.tlarorin in dE pro,
detio ofcinhosis in humrG .ermirs i,tcorEtusivc, aXh@Bh
sspected itr sme scnings. Uncrptrincd cryb8.ni. cirrfie
sis and childhood cirrhosis in devctopiDg courries may be
auributed in pan loaflrtoriir toxici#e.

Bascd on thc abovc dis.ussion,l,c htpothcsiu ttut
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both berel quid chcwins and ckooic HBV/HCV infcrion arc
indcpendent risk facloB for cirrhosis. t},€rc is a. addiiive
i €racrion betw.m bctcl quid cheeing.nd chronic IBv/
IJCV irfection on thc risl ofcirrbosis Whelh.r absrinem.
of iEtel quid chewi4 in subjEb wirh ch.onic HBv/HCv
infeclioo d.crcaes fi. risk for cinnosis warran$ tunher
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Risk of betel quid chewing on the development of liver cirrhosis: a community-
based caserontrol study.

Hsiao TJ. Li4Bry. Hsieh PS, wono RH

Departrnent ol Publa Herfih. College of HeaIh Care and Managemenl. Chung Shan Medical University, Tak,lung.
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Abstract

PURPOSE: Ihe role oI belel quad oo lie devebprnenl ol liver cinhosis is undeai we lhus designed a cD.nrnunity,

based cas€-conlrol slrrdy to evaluale lhe association bel' €en belel quad cnewing and liver cjr osis

I,IETHODS: A lotal ol42 cas€s of liver cinhosas and 165 ,rElctEd cootrols were irduded ro. analysis. Ouesti\rnnaares

were a.lminislered to obtain histori€s of belel quid dewing, alcohol clnsumplion, smoking. and family hislory of liver

dis€ase. Hepaliljs B surface antigen and anti-hepatitis C anlibody were also determined by immunoassay.

RESULTS: lndividuals wth ntore betel quid chewing (more lhan 55 quid-years vs. less tlan 55 quid-yeals and neveF

ct|ewers, matded odds ralio IOR(m)l = 2.2i 95% confdence inlerval [Cl]: 1.0-5 0) had higher nsts lor lrer cirhosis

The combined ettects oo liver cirrhosis by b€tel quid che ing and lhe number ol other nsk hctors, induding hepalilis

a varus (HB\4 infeclion, smokirE. and alcohol drinking, were also observed When individuals wilh less belelquid

chewng (less lhan 55 quid-years and never-chewers) and wilh no olher risk fadors used as a reference. betelquid

chewers expressiog greale, belelquid chewing (more lhan 55 quid'years) and morc rist faclors of l-lBV infedaon.

cigarene srnoking. and habdualaEonol drinking e4ressed a gtealer nsk ollivet cinhosis (OR(m).7O.8:95% Cl

4 G1260.1).

CONCLUSIOIS: Our resuhs suggesl lhal b€lelquid cnewng may play an imponanl role an lhe development of

hepalic cirrhosis Larger study and cohon sludies would be necessary io provide further evidence regatdng lhis

,lnding

l2cf
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Associotion between belel-nut chewing ond chronic kiCney
diseose in men

CheYi Chour, Shi-Yonn Cheng2, Jiung.Hsiun Lrur, Wen€hun Cheng3 *, lMin Kong.,
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Abslrocl
Aa.@round: Lkteln!] r* is a*riared wnh mel,tDli( svndrcme .n.t o!-F!!v
Howcvq. the assiarion berwcen bacl nur chewins and ;sk for ch.onic kiC.ey
d*a{ (CKD) 6 unl'msn Thr prc*nr *udy qa\.on,lu(rd lo d.1.m,nc rt,;
ai* iarion berseen lf,lel.nu ( hsurn8 and CKr ' rn men.
Metbo<ls. \ye rerrospeoively rev,cwed heakh-.h(k rc.ords of 3264 me. in a
hGpitelba-d doss-e.rionrl rrening proa.amme trom 2mj ro 20(x) CXD
w.s delined a5 esimled alomcrular fitrf,rion Ere lcs thao 6omt/miD t.7lnt2
calculared ty rhe Modficarion of Dier m Renal Disry fomut.. Rjsk facrols f,r
CKD including diabercs, hypenersbfl, RMt, smok,ns, alcohot .onsumprion and
aae we.c also coNidced
Relts A trel ol6n Qo.7%) men werc ftund ro h.ve CKD and ,t27 (r3.19,i,)
panicipams reponed 2 hisory of tElet,nur use. The prevale.ce (24.a%) ofCKD
in tErel-nur_usrs was sigDi6.2nrly hiSher rhan rhlr (lt.3%) of panicipans
wirhour berel,nur ur (p= 0 026) ln ftulnvariare loa$lr rcsresion a;.tysi;s1rh
.d,uslmeots for age, hrpenmion, diatEr6 and hvperliDrdaemia. tqet,nu: ue
a?s indeFndendy assG iarcd wirh CxD (f < 0-0Ol ) TI( adiusred oddr rruo for
berel nur u* was 2 572 (95% Ct 1.917,3.45r)
6or./rs,or!5: Aerelnur uk' 6 assGirred wnh CKD ,i mc. The asw-iarlh
berween b€(el,nur u!, and Cxt) is independe of aq.. IrMr. smokinA. at.ohot
consumpuon, hyp.nension. diatErcs and hyp€rtipid2emE

The incidcnc of cnd-sa8e reml d&a{' (F^SRD) is hi8h
and arowina mpidly rn adulli youn8er lhan 6; years of
age in latwan") Ourcomes of !:SftD rcarmenr rend n) he
p{xr. however,lhc (o5r ofUeatmenr 

's 
telaUvcty hiahr.r)

rrny d.r(r'on of fxr$ible risk f..r()F rnd carlyftearmenr
of.lyonic kidncy dN.?r (CKI)) m.y nor (hly sloq. rhr
de.linc ol .enal lunclrcn, bur also pr€vcr rhe devetop-
mcnr of severe crrdiovanlrr complrrarions('). aprn
fm,n $.(ll LnoNn nsl, lJ(ro^ fu, ( KD ,n(tudmg ,E(.
hyFnens,on. diatErcs, obesry and mer2rrr,. syodrcme.
rhe idc.rrficarion of orher possiblc nsk fa(rs.seciarcd
wnh CKI) i5 a key for early dcrc.r,on .nd ke.tmo, !s
w€ll Th. p(1',lcn(( of bcr.l dur uw s alxnn t0%. srh
abour 6{x) million ura all orcr n:e yondrtr,r. and moq
bciel nur (hcwe6,n Taiwan arc nrale Tljc prevatenc. of
lrtlel nu' u* F ,i\ rE a'Jdurllf In t;tr\dn. (\p.,ull) ,n
rurJ r,rJ.,' r!,1ll1 c hrj \hu\,r rr.rr rfl(t ,,, , h(slnr
is rsso( 1.,r.d \!irh o'xl .in.r1''. h\ri..!r\. rrnjrr ,)ix.\rr\

mrubok syndrom'a'ai(t n.m* n unnrrv a[rumm
.xc<ron'o' Eeretn,r (hewma Ina' tr a nsk tacror to,
CKI). llowe!€r,.rhe aswi.mn t)e(ween bael_our chcwina
and CKD,s unlnoM vt conCuded d,e prerm ((N
*(rk'nJl rdlospr.lrve cudr ro ddemnc rhe a\lcmon
berwtn berel nur (hsin8 and CKD in Tais.anese mcn.

A x,(al or ftc27 (3264 men and 4761women) .ecords ,n l
seneral hekh check programm( i. chioa Medicat LJni
vr.yr\ Dciaana llosprlzl. \'unl:d counry, Taiwa,t, Nur
revicwed lrom 2m3 ro 20(r) 11)c prcvalence of tEretru!
u{'(as chews of fresh ,ara catecbu 

^trrs -irh pilL"r tptte
I..!rs and Iime) w.s t,3-8q/o in hen and 0.E% in wor,eo
ln \r(s of rhe loq,er pr..lztcne t bcret ru, uy. rn
\o n n. dar. rnalysb s.s tronred ro j26i m(n cKl) sas
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defined ,s e$imated 8lometul.r finrarion nte (6FR) of
les rhan 6oml/min/1 73m? (rl.tlrred by rhe Modi6o-

rion of Dicl in Rmal Diss,r fomul2(') B2sic dat. on the

pani.ipanrs i..ludd age, bocly heirhr. tDdy weiSht,

sys.olic blocd plt$re (SBP) and diasolic blood Pressurc
(rBP) Hb, plar.ld (u.t, blood ure, nnogd (Bt $,
creaanine, uric acid, e$anare aminouansfense (A5T).

alanire ami.o@nsf@se (ALr. albumrn, slobulin, .hG
le'r.s|, TAG and fasr,nS blod s!8ar wm mer$rcd
srrndard au@mated re.hnolosy Pani(ipan6 fa$ed lbr

t2h ovem'8h b€lor blood smphnS 
'n 

fic llllhn8
llara on litesryle fa.lots rnd tBttls Ere otn ined osina a

oEsionne're bavd m the Nrr,onrl Hrahh lninure of
T.rmr sandrr,l hetth chr(k lnmrr'ro' HyPenetrsion

was dqfined t5 b&n prcsuR of at lca$ 140l90mmH8

or rhe use of anrihpeneBive medicar,o.rrr). Diabetd

melhc.was dcfined as fa$ina bln alu(c level ot
l4omr/dl, non_fasting Sluco* of 2mmS./dl or a hisro.v

6f rElmeot fo. di.ber6('". Smokina *as defined es .
hisrory of smokinS fo. rce tlDn 2 Pa.k yea6'r') Alohol
coNmp(bn ms dcfimd in $c prcPlc Jrinun8 ar l@sl

on. dnnk &dyt'r' Htprd'Pidam. M' tnined fi ytn
chole$erol level z20m8/dl, stum TAG >2mm8/dlor
if lipid'lowerina agems were trina used B€tel .hcwinS

C-Y Chq' .r al

ks (rteaci:ed 4 oever, s@dim.s or frcgu.ntly in rh.

9aisrica, aralyt.s
tlira aa reponed .s tiPn md s2rtdard dclizft'o o.
taqucncy and pcr.tnt!8E, r appop.iale B.sclinc (ha.
.deisrils and anrhropomdric facroE w<re s)mpr,.d
tf,Nls p2uems wi cE) rrd the witkNt h'y $td6rr's
r tes or fie MrcvhirrEy l./ r€ (s tpprop.iale) Io

. shrinuN vadaHe ad by rhe I tca fo' .al.€oncat
r"dt 6 lrtirx rgNM ,nodeb wc uscd t6 es'm'e
tlc odds 6rio6 for CKD l'o deLrmrne as'alrE\
t'€Becn tEr.l-nur use and CiiD. a mulriv.riare knisl'(
,isns,on 6Ddel wrrh alrusmnl5 for 2a., sx. hlf\I
!!,Ebn rnd d,abee wa\ urd Pi c'05 w:\ (Jn!.t(I, J
v isri.ally stgni8Q All Glcuiarions were (-!nied olt
u:in8 rhc SP5-S fo \vindoss szrisic.l stware pa.ka3c
ve6ro. 12 (SPSS Inc., Chica86, lL. USA)

A rotal of 677 (m'7%) Pan(iPan(. vee found k)
h.,\ ( cKr, and 427 I lJ'l oi') panrlnants hzd a hNro:v ul

T,rrr. r o6mdraphE and tdtEm@l dala ol sludv panoFnls bv chrqf kdnev dis$ (cxD) stal6' rettospedive r6vi* ol heallh

;; ;k-;r ir6. .- ,. a r6pdar'ba*d c'oa serrd $,edine prcora@ Yunrin ce v. r&4.21b:r i6 2006

cKo( )
lh 2547)

cKo(+)
o 6n\

oGFF (mudrrl 73m')

SAP (nmHq)
oBP {mmHg)
Hb (qr'd)

ASr {rtM)
ALI (IU/I)
sUN (mdd)

FEmq ;bod 9l,rco6. {mg/dll

Abord @sumdd

74.5
248

664
r34
T8
146

r99
3,r
35
1A
11.
65
4.0
3.2

18
113

r 1.6
19.6

23
i3

56
29
49

1.5
0.3
o5

39
138

627
a1 0
216

1@
7A

2(h
3]l
36

ro
63

4.2

129
113

116
t6.o

22

56
31
53

5

03
05

,t6

24.?
163I
66.0'

79
14.0.

191

I
24'

1.6.

39'

195
l2s
M

a?

3-2
59

100

1T
55
22
33
10

16

05

62

***.*o.,*,,r.nn-abDvrJtd,uroorh.R€rEitrs*h'86:sB''svs'do'd9'..M'0€Pdl'r&bb'd,.6s':^sr
L--"ir"..,o;*ta* aut' rld uc' ni6e'^
;:;d; ; iioa-, ,; ;6",.d , En Mdrwtq u t.s d r' D,

127

455
956

124
39

262

131

194

3.9

306
286
124

2.4
t@
26

166

r06

50r

792

321

36 6'

33

!tti



Bcrcl nur and cKD i. men

rabb 2 Oemograpnb and btuhemi, data ot panripants by
hisrory ol b€lelntn use .etosDeclive .eview ot healh{lEck
rdr.rs ol 3264 ren in a rDsprrat-bas€d qB.s€.tio.lat se.nq
p.ogfamme, Yunl,n cornry, Taiwan,2m3 to 2006
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Tabl.3 Unadlcted odds 6lios &d 35% contdence rnte(ats lor
aswialon ol cho.i. kklney dise..e oth vaitus risk tado.s in
un amle b96ic €g,e.s6 arBtylis: rercpedre ie\@ ot tEtrr!
.h&i rords ol 3?64 h6 in a hosptat.has€d cros-s€ctiEl
$re.hg 9,opiamne, Yu.ti. cqr.t, ra@n,2oo3 b 2m6

95% C@ 2a3t) (n 1271

eGFR (mu!n,/r 4m2)

asT (Lr4)

auN (hgr'dD

Globllan (gr'd)

F6rin9 blood glt6e (mg/d)

Cho.ic lidmy d's4se

A,cohol consLmplih

Hype.lercbn + belel-nli u*
Diabel6s + betel-nd !s€

2.407 2 @2, 2 894 <0.@1
1.332 t.Oa6,1.697 0.020
0 736 0 606, 0 694 O m2o47i 0 379,0 59t <o.m1
r.3r0 1 033, 1.663 0.026
2.766 1 781,4 297 -:o@1
1.993 1 104,3 60l o o22

65.2 r1 3
75.0 19 0
21-l 3.3

164 0 6.0
66.5 10.3

r:14 23
78 13

rga 55
33 30
35 52
t8 5

55 15
40 03
32 0.5

194 39
123 99
1t2 a5

se-a' 12.2
710 21.O
5.3. 3.2
1650 6 0
64.8' r0.,r

131 22
7a 13

m1 59
37' 21
3a 34
199
11 07
64 15

32 05
19r 41
166' 259
114' 43

95% Cl

Table 4 Odds Btiosand 95%@nriderce interuats ior/assc,auon
otchonE kid.ey drsease wilh van@s ist tactoG h mutNanate
logisr< reg,ess'd and,yss aher adpsrmer I to. aqe hvpen.N,on
and 6ab.res rerosrcnve ree ot hesnn<h4k ,.co,ds or 3264n.n 

'n-a 
hGpdal.b.s€d cr6 s&r@at {re.,.g p.ogrtue.

vu.l,n c@ntv Tean 2 Lt r.2rY6

tr'3 to6

8.4 A5
125 50
4.0 14

23.3 N7
22.O 231

24 6'

19.9
11.7
3t

69.6'
5,11'

.c, F effi.rr gdn r a ir'!b 6le by r/hdneb .r o€ . e.@ioea* b.huE, sBP. syror. r'5.a p,&F. oap. o&d. bld p.6
$e. ASI. arp.dr. eidr,E c
auN. bbod ud ntro!@
.P< o 05 e bod d( )hnd.esl4it er, M.m_yvri'ty l./En dl kc

berel nur u5€ The prealeo.e ,)t CKD was signifcanrly
higher in paflicipanb wnh bcrci rur us $an in rho*
wirhour (24.8% , 11.30^, P= 0-026\ The demographi(
data 2nd biffhcmical (hrtuncri$ics of the e.rne mrt{.
srudy aroup are shown in-Iable I As (.D be {.cn, par
Lc,p.nts wnh CXD qer. s,Enficmlv older and h.d
hi8hcr 5BB setum BUN, (re.dni.e and uri( acid lcvels
rhan paflicipanB wnhour CKD The pturalence (}I
hvFnensron. drab.iB,nd lrrel-nur ch(w,n8 \,\ j8
,ificand), hiSher 

'n 
CKD prnicipa.& than roo CXD par

ricl)arts. tlb, AI-T and alhurnn levcls wcrc sianifren(tI
lower in panicrpanrs wIh CKD rha. in rhlN wirhour

lhc p.evalenct of CKD was 2{.8% ( 106/427) in b.'lct
our urrs, whi(h was srSnificaorlv hlgher rhao 0Dr
( | t.) %.32 | /Uj7 ) ot non us.r As showD in Table 2. rhe
prrr.rprms wnh bc(cl ou u*- were younaer and hid
lowcr SBP rhar rh€ wrrhour Setum TAC a.d [ayina
Ir,x,J slu(ox lctel\ wr,< lxn'fi(anrty tugher,n Fnk,
prnr\ wnh bael ror ur rhrn rho{ wirhour tn r(ldirnh
p.,fltrip.nrs *{h bcrel Dur !{ ils, hrd h'Bhcr prcutrnr.
,)t in,)k,na Jnd il.oh(n r\J!t 'ttr unad,us(d ()R ,,

aMl'

'oA 6r.'r.r.d rer r rrn, E.Err

cKD for rEdnional risk ladors in univa.iare logisric
,.Srcrsion analy5e< arc shown ir Tabte J Hypeflens,on
rnd diabers seE ass,ared wrh ncreascd CKD rist
OR = 2..107 (5% d 2.m2, 2.894, p< O.0Ol) 6nd OR =
1 ll2 (95% cr r.Vt6, t-6.)7. p=O.O2O). rsprcrilcly. For
$e individuals wlth hypefleNion 2nd berel,aur us., rhe
OR for CKD rncroased ro 2-766 (95% Ct t."iit.4.29,-.
P<0.m1) For pani(ipanE wlih diatErs xn(t bctet nur
u*. rhe OR for CXD w2s r-991 (95% Cr l-lr}1. l.6ot,
P- 0-022). Ther tindmas suggesr rhc synerar( .-ft(r of
betel'nur us on Cl(D .isk in parieoB wkh dial)eres or

Risk tafloG for CKD inctudina smoking. atcohol .ci.
sumprbn. RMI and hypcrliprdaemia w.re raken ioro
consdcrrrion in muhivariare toSisti( rearesron anaty-s
!{h adtustmenlt lor a8e, hypenension and dialEles As
show. in Table 4. berel nur usc, independcfl of Rnl,

sisnihGndy zsyxbrcd wnh CKD (p<0.;Ot) The
adjusred oR fo! bcrclnur u* e.as 2.172 a95% (:r l.?17.
3'451). su8a.$ins rlur berel,out us may be a morc
imponanr r xO ihl la(ro, rhan altuho, .ons,mfln,n.
sftokira. RMt or hyperlipidaemia

\i! f(n,n(l rhrr c\lx'{rc ro berel nur Nas indcpcn(n-nrly
trsrdHr((] \ h (.til) rn men bard on (trc (hri ot a

I 055

061

o a27

1.917,3451
0 979. 1.037
0799,',t.2?O
0 651, I 709
0 609, 1 015321

356
t13

66r
624

L)31
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hGpitat-br*d helth<he.k prc8mtnm.. This p(Nul'te

w.s suppond by lhrE€ hndinSs (i) panicip2nls wnh '
hicory of bctel nu ute h2d , hlSher prcvalmcr ol CliD

rhan rhose wrrhoul. (i,) belrl_nur us€ w25 indeFndenrlv

asso.i.t d wih . 2 6fold itrt sd ritt< of cxD 
'.fts

.diusftenr fd .8e. hyPefler$ion rnd di.t,16, td rhe

a@rion w^ independenr of BMI smoknS, ,kohol

.m$mFion .nd hypetliPidadia; and (iii) the uF of

bcrel ni increa*d funher the nsk for cxD in individuals

wirh di2bet6 or hyPen€Bio!
Berel-nu use, .n €$abliffi ri* fadd f(r doPh2

rvnEel rnelgn rtcr' it aso ircd with hvper8lr?m'z'
,+,i,r, and meuhlr svndrcm'"). o.,r 6ndn8 rtuv br

exDLrrd hy rvfilhvFxhefs Fu! rhe aquu' cxod
of trrcl nur on induce bmk' n DNA of kidnry Glls D 2n

animal rxrdelrtt) 
^ 

deresd eGFR has lEen rePn'\t foi

, -O*" ** -*r,"r, .-t-trrd ,bor 40 lxlel nu& d'ro

second. Darudpanls with bnel nut M hzve a hial' prc

,rr."* 
"f ".t-f,irret 

"' , r"l alohol torr*mpuon"3r rhrr I e
rherelv6 dsk fa<im fq CKD. Thc cul of m!liv2n3!e

losier eraress'on aMtvsis lTabl( 4' {SlRcied dur rh(

rji,* "r 
x.a nd mv odpo*g the inflr'efte ot

smokmS and al.ohol con$m[,ioo Th'd, beielnurrF
,s rsrarerl wllh trrutrr( svnJrome and obcsirv *

whj.h zre imponant rist fzctds fq clo' ll is possble thar

rhe uf, ol betel nu a assrBrd *'$ CKD thR-sh dte

ihn,,m ol rner.bok srnddnc or ot'6'rv'a'" lrerrl nur

use6 h.d hiSher srum TAG aod fer'n8 bkrn $8"
Oable 2) than n@'llss; howwcr, fie d'ra on HDL and

*," .ir-"tf.....o -... n.{ av:ilable in ou( srulv ln

vlew oI rlE elled of CKt on ak)lut tEalth dr findin8

had an impom ePidemiolo8'il imPliction

The prszld(t ot CKD wA 2o'?% n our sudv (r8c

rud.(ed oletalmoe llSh). tu8hd En $c Prs"u:
rumneJ Drdlerre ol cKD 

'mmg 
the smeml IEPUIJU(n

,n ra,*rn' ,,. paruopanr. n t( pril(nr vudY $.,c (,ld.r

rr',, tnc ccnenl populrun $ rh'v m8h tf,mrn n$\
t.r cxD N*nhcls.ltk P(uk'n( e ol lalel'nul (hcw'n8

,n cu, ,r",-tv s cl.e ro fr(a'ds (rmun'rv lsY'J rchon

;@'"'". r; .dd,to" PJrui rPJnL' s'ith lHelnrr rr+ lkd

s $lP rlnn rhe *ir,rot. wh(h Mv lE exPlin'i] b'
rne pcnprreal (holoerB( c{iR1 t'f b(rrl our rn'! Ltr tl('

!rl/u!.ly ywnxet aAe of bdcl nur chewc6

r.."n.r".i"o, our sudv d'flodsrEres a srSnrndnr

r\sxialion berwcen bcrct_'ur us' atd CKD in m 
^ 

and

rhh a'vxi.o,,n i( rnd(t{'nJcnr ot J8(' hlrf,n' n'n'n'

Jiat"re., nur, s'nol'ins alohol consunp '}n 
ao(l

i'*'u..r..*, Moe {utlcs Jt' nccdeJ !o ("nirm ('r

6n.t.e. ""4 
p."6p"("" 

"u'jles 
Jr( n"Jil to rnvr'{'xitr'

rrr cric .,r.svrron of n*tel rrur u* In cv'D

^ckrowleda.mcors
\i. I'rre no (,,nnnr' t"r rr'r 'rL"'\ \" r( '1t'"' rr'
t!nd,nl. for (hts $udy

C_Y Ctd e, ar.

Author .onhbutiot s C.'YC - cnln texlr S-YC,

J. H L .nd \v'C C _ @aulho6 ol texlM 
'dn6'i2l

rdision: I -M X ,nd C _M S - data .dlccri,n 2nd ,Mry!is:
v1C ard Y.-H.T- - supeNitoo of the sudy and w'itin8

I Kuo Hu/, Tei s\, ]i& MM a Yma c1 (200, Epidcmio
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46-rt
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776 gelelnut and CKD. Kang el at

he incidence of end-stage renal dis,
ease (ESRD) is high and is gmwing
Bpidly in aduhs younger than 65 in
Taiwan.r Outcomes of ESRD rrenl,
mcnr lend ro bc poor: howcver, lhe
cosr of rreatmenl is relarivcly high.r !

hrly dercction of possible risk fac-
rors and carly rcatmcnl o[ chronic
lidney discasc (CKD) may nol only
slow rhc declineofrenal function but
also prevcnt $e devclopmcnt of sc'
lcrc cardiovasculat e-omplicalions.l
ln addition to well-lno*.n risk factors
of CKD, including age. hypencn-
sion, diabcrcs, obesily, and metabolic
syndmme. idmtifying possiblc risk
factors associated with CKD is a kcy
to early detection and treatment. 1he
prevalencc of belclnui usc is ak)ut
l0%. 240 million, in Taiwan and ir is
rising gradually, in lhe counrry irca
in panicutar.' Fllidence has shown
lhar belelnut chewing is associatld
wnh oral canccr,6 hypcrglyccmia.
obesiry. merabolic syndrome.r and
increas€ of urinary albumin cxcrc
lion.r Thcreforc, betclnul chcwi0g
rmShr be a risk faclor for CKI).
How€lcr. rhe association betwccn
betelnur chewing and CKD is un
lnown- We conducted this rclro
.:ipecli!c srudy to dercrminc rhe
assmiarron belwen belclour chcw.
ing and CK.D in adults.

Malerials and Melhods

Wc relie$'cd the records of Ls52
panicipanrs (1418 men and 213,1
women) ot a Seneral hcalth-chccl
program, who wcre younSer than 65
ycars ol.l in China Mcdical Univcr'
sity Bciglng tbspital lrcm 2fi):1 ro
2006. ('KD was defued .!s an rstr
n ted rlomcrular fihrarion rari: o,

i{

Association Between Betelnut Chewing
and Chronic Kidney Disease in Adults

t-Min Kang, MD
Che-Yi Chou, MD
Yu-Hsiung Tseng, MD

Chiu-Chang Huang, MD

wen-Yu Ho
Chuen-Ming Shih, MD
Walter Chen, MD
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less rhan 60 mumirrl.?l m: calcu-

larcd by the Modification of Diel rn

Rcnal l)iseasc fonnula-' Basic data

of $e paniciPants includinS a8€.

gender, body height. body wcighl.
systolic blood pressure (SBP). dia-
srolic blood pressurc (DBP), hemo-
globin, platelel counl. blood urea

nrrogen (BUN), cr€alinine, uric
acid, rspa ate aminotransferase

- (AST). alanine aminotransfcrasc
(AL'r), albumin, globulin, choles-
tcrol, tnSlycende, and fastin8 blood
glucose were measured. Panicipants

/ fasred for 12 hours ovemight beforc

blood samples were collecled in lhe

momins- Hypenension was defined
as a blood pressure of al leasl 140D0

mm Ha or fte use of andhypcnen_
srve mcdicarion." Diabctes mell;tus

w:ls detincd as a fasting blood glLr

cose lcvel of 140 m8/dl, non-fasiinS

Blucosc of 200 mg/dl. or a hisrory oa

rrcatmcnt Ior draberes ro smokrng
was defined as a hislory of smoking

for more than 2 Pack_years." AIco-
hol consumpiion vras defined as

drinldnS at least onc dnnk a day.r':

Hyperlipidemia was defined as a sc-

rum cholesterol lcvel =2m mg/dl, a

serum rriglycende level >200 m8/
dL. or if lipidlowerin8 agents wer€

being used.

Statistical Analysis

Data are reponed as mean I SD.
medidn. or perccnl frequency, as ap

propriale. The bascline characlcris'
lics and androPomctnc lactors werc

comparc.l beaween. patients \rilh
CKD and lhos€ without by indepcn-

denr I rcsr or Mann-Whitney U test

for continuous tariablcs and by x:
tcst for carcSoncal variables. LoSis-

lic rcgrcssion models were used t()

cstimarc rhe odds rarios (OR, lor
CKD. To dercrninc associations bc-

tween possible risk facrors and CKI),
a multrvariale logislrc re8rcssion
model lvirh adiustmenl for age, sei.
hyp€ncnsion, and diabeles was used.

A P.. 0.05 was considercd stalisli

call] srgnifrcanr. All calcuialions
w.rc cnrricd out using a slandard

sratrsrrc.!1 packag. (SI'SS lor \\'rn
dow\. \.rsbn l:, Chica8o. II-)

Besulls

A roral of 198 (5.6%) panicipants
were found ro have CKD and 287
(8.1%) panicipana reponcd a hislolv
of betelnur use. The prevalence of
CKD was significanlly higher in
berelnur users rhan in non-belelflut
usels (9.4% and 5.2%. P = 0.003).
Tl|e demographic dala and biochem-

_ 
ical characteristics of the cntiresludy
group, paricipanrs by CKD, and by
be(elnur use are shown in Table l.
Tbe incidence ol CKD was signifi-

/canrly higher in mcn than in women

f7 l% versus 45%. P = 0.001).
Panicipanrs wirh CKD w€re signifi-
canlly oldcr and had a higher BMI.
The prevalence of hypcnension, dia-
beres, hyp€rlipidenja. and betelnur
usc was significanrl, higher in CKD
panicipanls. The blood urea nilroSen,
creatinine, unc aaid, choleslerol, lri-
glyc€ridc, and fasdng blood Blucose
werc significantly highcr ard plarel€t

count, scrum albumin levels werc sig-
mllcantly lower in panicipanB with
CKD $an in rhose wrrhouL

The panicipanls with bcl€lnut use
were younger a hnd lower eGFR,
globulin, and cholesrcrol levels. Thc
prcvalcncc of CKD, snroking. and
alcohol €onsumption was signifi-
carirly hiSher in panit'panrs with
berelnur use lhan in rhos€ withour
(P = 0.003. P < 0.q)1. and P <
0.001). The berelnur uscrs had higher
body weighr, SBP, hemoglobin,
AST, ALl'. creatininc, uric acid, tri-
glyccride. and tastinS hlood glucosc
lhan non-b€telnur uscrs did.

The OR of CKD risk factors, rn,
cluding hypcncnsion. diabcles, hy-' perlipidemia. b€telnul, snroking, and
alcohol consumprion. arc shown in
Table 2. Thc OR (95% confidenc.
rnterval lCll) of hypenension, diabc-
res, and bctelnut war 2.083 (i.49O
2.913). t.822 (1.18:1-2.805), and
1.8?9 (l.221t 2.874). rcspecrively
The associalions bctwccn risk factors
or CKD werc analyzcd wnh muhivar-
iarc k)gistic regression wnh adjust-
menl for a8e. gender, hypcncnsbn.
and drabcrcs As sho$n rD Tablc :l
body mass index and bcrclnut usc
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were indep€ndently associated with
CKD (P - 0.0i8 aod P 0.026)
Thc adjusred ORs of bctelnul uri€
r'€rc I8l2(95%CI = 1.072 l0f.l,
P = 0.016). The adjusted ORs 3nd
th.ir 95% Cl of possible risk lactors
are shown in Table 3-

Discussion

Background

Berelnur fAreca nuo, a seed cf ihe
Ber€l Palm {Areca catechu), is ofi.n
chewed for i15 stimuladne effecrs on
lhd .en,r.l nervous syslcnr. Bcielnu!
chewing, thc founh most addicrive
habit rn thc world aitcr Dicorine,
elhanol. and cafleioe usc. mcurs in
>lOE ol the world popularion.s
Betclnut rs usually chewed in rom,
b,narion wilh plp€r b€tel leaf and
limc, and arecalalkaloid (belel quid).
Betelnur chcwinS is an ancicnr prac-
tice commonly found in man).coun
lnes of Asia and among migmied
communirics in Atnca, Europc, and
Nonh America.rr The prcvatence of
betelnut chewing is incrcasing in
Tai*an, cspcially in adolcsccnl slu
dents bccause of a transgenerarional
cffect E Belclnur use. an cslablished
nsk faclcr tor oropharyngca) malig-
:rancy,6 has also been found to be
associaLed witb h}}erglyccmia, ob.-
sity,rr and metabolic syndrome''o ir:

Data Rasults

we found thal cxposure ro
betelnur wes associalcd wirh chronic
kidney dis€ase in adulrs younger
rhrn 65. I}lis posulalc was sup,
poned by lwo findings: I) pMici,
pants with a hislory of bclel nut ulc
had a hi8hcr prevalencc ofCKD than
did those withour (9.4% versus 5.2%,
P = 0.003). 2) 'I-he rclalive nsk ol
CKD in participanG wirh bcrelnur
use was higher lhan rhat in paflici-
panrs with al.ohol consumFrion or
smokjng (Tablc 2). As rhc ,esuh of
mullivariarc logrslic regression (Ta,
ble 3) showcd, smoking and alcohol
.onsuNprion wcrc nor signilicanri)
r5\o(iared with (-KI) *,h.n her.lnur
$'a\ in.iudcd in rhe anllys;s Thesc
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IABLI 1

C[nrcal Characledstics
Oerall c|(D{-} Ct(D(+) B€rchrn { ) B€ter.rrt {+tD=355C 

'=335a ,=16 ,=tb5 n=a,
53.6.73 53317.3 58.6159. s37:7.3 51.8i7.4-

G€.ds(rold'eEb) '111812134 t317t2@l 1Ot/97. lt5o/2115 266/19-

cKD n (%)

saP {mm Hs)
oBP (m H9)

85.41 18.r 87.a I 16.5 51.9:9_4' a6 . 1a A3 I 1A.

Hypen4r6, n (%) 5r804.q .68(1.) 50 t2sl). !78(1J.6) .O(13.e)
b€beres. n (%) 2s31s) t2sltt-i 26Oa-1)' 26218l z1t7.3l
FrtD€rlipir€.tia . lX) l28p.q 115(3..) 13 (6_6)' ti8F.q IOF.S)

smoking, n (%) 6o7(17.D 565(16.8) 42Q1-4 490 (15) rS9 (69.3)..

251 1 3.7 2a31 32
25.1 t 3.7 25.1 .3.1 26 : 3.6' 15&6 : 7.a t65.t : 6.5,.
rsg: 7.9 159.1 I 79 160.r . 7.6 633 : to.g 69.1 : 107-63.8:rr -636:11 666:10.8- 124:21 128:21..
125 t 2't 124.21 r3O : 20 tA . 12 79 : t378.12 7A.12 a2. t2 1716a i?pal.

689(19.1) 6,11(19.r) 4Ae12) 3a7ltt9 22O t67.6)-287(8.0 26or/.q 27 03.6)'

217 .51 217 | 5t 209 I 63. 2t8 . s7 211 : 5a
31 :25 31 :26 33.22 3t:26 37 -25..3:lia7 33r.8 3,1 r35 3:4a 39::,2..
16:5 15i1.2 23.8' 16:5 16:s

4.0:0.3 4:0.3 3.910-4' a10.3 4:0.3
3210,1 3.210.4 3310_5 3.2 . O.1 3.1 1 O.t.

r93 (5 6)

Hriogbbn {g./du 13911.5 13-9:1.4 13.A.1.7 13.8.1.4 1.i.911.3-

ASI (ru^)
aLI (ru/t)
AUN (ngldl)
Cr€ilidie (mgr'dU 0910.3 O.A:0.2 14:08' o.9io2 t:o6..
rrb -td (rEr'dD 5.711.5 5.7 11.4 6911.7' 51 .1-1 6.4:1.5-

CtEle$ed (,r'ddQ 20, I 39 200 I 38 210 : 43' 2O1 : 3a 192 - 43-
Lpryedde (tlg/dL) 124 - 132 123: 13! r42 : 99' i19 r 90 187 : 316-

106 i 4tr 1@. 12 116 I 64. 108 I 43 r13 : an

Osra is exFoss€d 6 ltB& I SO d numbd (pec6l), 6 appop.Bt.
'P . O 05 n tdepar'd r 16! ll/tdn-Wtr{i.y U l6t. d x2 i6l bet$€n pahopanls wiltr c(l) ald llse eitbt.
'?. 0 05 in indepeidqn I t6l. Man.-wh rey u lesr. d x'7 resr berws beld.ul ch4s 4d M-b€t.lnul ch€wd.
eGFA indicat.s 6timied dqs!,{a lillratid rale loumidt .73 m1; BMl, bo<,y mass i,x,ex: SBP, sFrolE L'rood pressore: DBP. diasrolic

btood p.NGa a,sI, 6p.rlale amrtulbslda*: Af-r. abnrre ammrraslre: BuN, uooo l@ nl.Dg€n

findings suSgcsled lhal Ihe influ' when adjusrcd for agc, ser, hyp€r roxiciiy. The aqueous cxrracr of
encc ofbetelnul may overpower lhc tension. and diabcles. bcrel.ur was found to induce DNA _
inllucnce of smoking and alcohol ^ breals in kidncy cells in animal
consumprion. 3) Ecrclnur usc was Possible Mechanism modelr? and b€lelnur chewinB is as-
independently associaled wilh a Our finding may bc crplaiDed by socialed with increasinS urine atbu-
l.8-fold increascd risk of CKD scveral hyporhcscs (lablc a). Firsl, min ercretion in rype ? diabclic -

b€lelnul may have a direcr nephro- patients.3 Second, bcr€lnul was e\so-

TABTT 2
C}dd Ralios ol Chron,c Kdney
Diseae (CKD) Alsk Faclo6

9s% Odd Ratios (OFs) of Chrcnic Kidney Disease (CKD) Bisk Factors Adiusted for
O<Lrs Conf'derce ,€e, Gender. Hyr€rieosion, and Dabetes
Batio lnter.l 95% Coiriderce

TABLI 3

hyp€.rtrson 2 083 1 490-2 913
OEb6t6 1-aZ2 1.143-2.805 Addtut
Hrpdip'dma 1 979 I 095-3 s7s BMI
adehur 1.419 1-224-2 574 HypedipideoB
Smokng 1329 0$4-r 891 Smokng

r.812 1.072-3.061 0.(D6
r.043 1_@2-1_085 0 03e
1 74,3 0.952-3 266 0 O71
1.0J4 0.639-1.610 0.953

acohol 1 35. 0.964-1.896 a.ohor consumpt@n r.r95 0.786-r.81a 0.405

aMl indrares body mass nder (rye.y r -k9,76'? 
'ncrcmen0

a | ;r-
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ciatcd with CKD throu8h the arsoci-

ated lifeslylc factors. Panicipanls
with berelnul use havc a high Prev_
alence of smoking's and alcohol
consumption,re which are risk fac_

rors of CKD. Third, betelnul use may

be associaEd wilh CKD 0uough lhe

Drecu$rs of CKD such a diabel6,

metabolc syndrome. arrd obcsiry.'6D
BeElnur uscrs werc found lo have a

highcr SIIP, serum tnglyceride. and

fasring blood glucose (Table l) in our

studyi howcvcr. lh€ data of high_

dcnsiry hpoprorcir cholesrcrol and

waisr .ircumfercnces werc nol avail_

ablc ln licw of the effecl ot CKD on

global hrlln, our finding had an im-
ponnnl cp,dcmiological implrcatioo.

Thc pcak age oI belelnul us€ was

rcported lo b€ 30 to 40r howcvcr'
oni! l-r nJJt'cipanls enrullld in our

srud) $crc younger rhan ag.''''''"
whr(h rxpllinld th. lo*er Prc!alen({
of belllndr usc rn our study Irr 'the

prevdcocc of CKD is 5.6% in $is
study, srxlar ro prcvious rcPoned in

cid€ruls of CKD rn adult-r Youngcr
fian 65 in Taiwan.' ':2 Thc incrdcnce

of CKI) rncredses raptdly in Mulls
youngerrhar 65 year-old'l ficrcfore, it
is cntical lo identify trrssiblc nsk tac'

rorc oi( KI) in adulli youngcr lh,rn 65

to d&rca\c lic incidenct ol CKD. Our

sludy dcmonsraEd that b.tclnut us€

mlty bc a morc imponint nsk lactor of
CKI) rlrln nrc smokinE .tnd ;tlcohol in

rndividurls )ounger rh.rn 65 l:unher

study is o(cded todcrenntnr $c quan-

0r) anil durauon of c(l.lnu ue nt

association ro fte dccaEast of rDrlal

function.
In conclusion. our sludy demon'

slrales a significanl associalion
betwccn betelnul usc and chronic
kidncy disease in adults'{ith an

8. | % prevalence of bctelnul usc. The
association b€rw€en betelnul use and

CKD is independenr of body m3ss

index, smoking, alcohol consump
tion, and hyperlipidenia. More slud-
ies ar€ nccdcd to conlirm our finding
and to invesligale the cffecl of
b€telnur ctssation in redu€ing the

prcvalence of CIKD-
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.rl1ll?l:,1-"f,.9:retr:.:ry.kins, atcohot drinkins and betet quid chewins on
rhe nsK ol c:ltoum urolithiasis_

Liu Cc. Huano SP, wu wJ, Chou yH, JlarSE, Isaty. Hueno CH, Ulu_UI.

Depadrn€nl of Urobgy, r\aortstung Medicat Universty frospnar, Xaorrs,ung. AOr. rairan

Abstracl/

PURP'OSE: To evatuate lhe independenl and combined efrects of atcohot ddnking. cjgarete smoking and betetquid

chewing ofl lhe ,isk of catcium uroJithiasis.

LETHOOST A iora' of 3tr cases diagr,sed wilh c€rcium urd.hiasis and 354 age. and ser-maiched heallhy contrors
yvere recrujled fro.n Ksohsiuns Medjcat University Hospital between June 2m3 and February 2007. Alls,Lrbjects

comprel"d a detaaled queslihnaire survey and provided brood a,ts urine sampres tor t&dEmicar evaruarim.

RESULTS: Cunenl cigarene srnokjng (odds ratio lORl, 1.66;950/6 contidence inleruatlgs%Ctl, t.t1_2 SO; p=0.O14)

and cur.enl Iretelquicl ciellving (oR. 1.37:95%ct, I oe3.6zt, p=0.g32;. 5r, no, rnent atcohotddnking, were found to

be independenr risk tactors for rhe deveropmenr or carctum u.orirhiasis. rhe joinr dsk of currenl cigareae smoking and

current betelquid chewing was increased 3 7}totd (OR, 3 73; gS%Ct. 1 8t_7.70, p<O.mt) compared to those who

had rEither hetnt

COXCLUSIO S: Both cigare,e smoking and beretquid chelving are independenl dst,actors torlhe devetopmenl of

carcaum urorilhiasas The risk eflect is even srengrhened when subjects have boih hards These [ndmgs suggesr

users can gleally reduce the n* ot catcjum urotithias,s if they quauhese t$o habits.

..\:o
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The increased risk of urinary stone disease in betel quid chewers.

Allen SE,sllgLs, Robertson WG

Cenlre for lhe Prevenlion and Treatftent of trinary Slones. tnslitute of Urotogy and Nephrotogy. University Co ege

London.48 Rding House Streel. London. WlW 7EY. UK sianalten@gmaitcom

Abstract

rhe cnewing ol berer quid is a common pracri:e in many counlries of the worrd, parriclbrry in southeast Asia. The

quid consisis of a prepaGtion of areca nur, betelleaf aod carcium hydroxide 'rrme pasre ("chuna). For rhe first rime,

li/e present a sludy that links its use to urinary slone dasease. Eighl patients (seven rnate and one temate)who

presenled lo our Slone Unil with reorne unnary stones were inctuded in the study. Alt were from the tndian

subconrinenl and were found !o regularry ciew beler rhe parients underwent merabolic scJeening including blood,

random urine and 24 h udne lests, quantitalive chemical analysis of their cahuli (where possibte) anct eactt

comprered a Tiav Dier Diary on his/her rree. home diel The srudy demonslrated a high incidenc€ or hyperc€rciuna,

a tendency to pass an alkatine urine and low urinary citrate excfetion arnong the patients. Together these urinary risk

faclors increase rhe probabiritv ot deveroping borh carcium phosphare-conraining and calcium oxarate-conlaining

stones ln sLrpporl ol this hypothesis, lhe pelients were found lo form stones coosisling marniy ol catcium phosphate

bul mixed wirh c€roum oxarae. n is concruded rhat rh€ use ofcarcrum hydroxide ,thuna, 
in the betelquid is the major

contributor to the c3use of urinary stones in ats useG Moreover, lhe developmenl ol uanary tilhiasis in such patienls

may be a precursor to milk'atkati syndrome an ihose individuats whose chewing habil is rnore exlensive than in the

palienls rn lhis sludy and who do nol seek to decrease their habit ove. the tong tem

l3n"


