Ol pd 2lie 9 3250393 338 aleo
i) ket (033 = (il Slodd g (S i gl BRI
(YYAY g0 ped) TYZ 2 TYY slrasiio ' (50, lond cp2d, k0 (50,90

LOT g gamme 9 ol 4 oS 593 Cod D (50358 led 3G
943 gardlhae ibls o 5o (B gaKw Gy kS L e S0

bl,gs.x.,;g

Hooo??

Yoo . e v . . L o . \ .
3358 O3md S8 ¢ (gm0 bl () S S0 ¢ (e (oS e SIS0 ¢ Glay sola

Sy pole slaily « Sy geuSanls (¥ @bl (S asle sl&aals ¢ plole 5 (55l 5y (82l ¢ o padily SlE88aT (g4iaaS ()
5 3200909 998 pole souSina o5 (P ol (S asle sl&ialy ¢ elaial Sy, slacuw] 3 (5K olbay 3K e (V olas)
S epaas Sl G len «Sare Ghase @bl 1] gheus (souin 93 (sauilSo (AL (S wagd (S asle o&zaly e 5250

rnEs?

e b (1558 IS peldial il Lol 5 o8y oligas
e-mail: sayehmiri@razi.tums.ac.ir

e S

b ol agn Asb (8 GuSaoig 4 (Fop = (B lagslen oSl Sle s elge dear 5 (Sl taeie
S ilaiay g olse 238 pluil Ol e 55 (B S 5w te 53 LOT CS 5 5 WHR BMI sawylis S
sgb 4 a5 Loy s, (LYV/0) L& VY08 1, ded 5 A5 gandliae 5o Lo ¥0 51 VL e b 8 OVAY ¢ gemme
e 2 b e fids 1l Jle 5 4 WHR BMI s ls 53 ks g 485 515 68 0 2550 Jle PV KL
H5 8 o 5 4558 COX pnd Dl s O gon B 5 51 oaliial b baesls 5 8 iy a5 (Z i) o s 5 LS
Y U e Wl 5y Ol 45 Ming odd b A s LE OF (g 5590 3,0 YT 31 ilaaily
4 L35 WHR 5 BMI p g S5l 51 5Y0 & Sl 55 (I8 i (RR) (oo o i3 8 3,50 S5 Veves
Gl b COX s Sl jlas O gos S5 (P</0Y) Wings Il Syl 3 45 399 1o 0 3l s o ¥/A 5 YV i
Sl Ols 50 55 B gaSu ot oo g 53 BMI 4 s (5 20 a3l WHR sl 0L e (g0 iS5 gddes e
S Wlg e 6 i B3 b WHR BMI jasls g3 oS 5) Z piie 3l 0L COX o Ol ot O g S5 Jike
o 54 59 il Z Ol el dly p 1B L S sk 4 kil e 1 Ols e s (8 St 5
25 4 BMI ; WHR & o s 5L BMI g WHR 2o 55 oS 5 g S amd b Sl 7T8

el (M g R e 3

COX L’)J:.“"";J (u‘JJ—ﬂ ‘GA.‘:Q Gilg.n.u l‘)-l-ul—‘ “ ‘).og B Cla:h-u:ﬁ ‘U‘A:’ CSQJJ: CSL’.,LA:’ 64:5.‘5 OLSS"
A /VY/YY alli (bl - AV YAV ram ol eilpo 4+ V)Y callis el

<

390 5 ol o€ 5eT @IS Slusba Jolge Gl Lo ol doude

So0 o9 iypdheal 5 hal sha bole Glsie 4 1) Sls
aule Slusba Jolse sl SIS 5o (Bose - (0B goles
sasad (Brre (sa (mor YA 5 YL saslad el

Y.Cu-u‘

- @B sbagolan 5 Slplbe aonin (Il g

Gl (2132 a5, 5 SadaS S S glos b (Booe
o8 Lomsaa (A Ol Ho 5 G s slassdS o
o023 8 ) g RILLE 5 lulis el Gl s

Ohusas ol Dliw cuaal 31 (Fooe - o8 slaglas



YYV 0l o s s 5 Sy slapasls

ISCs 5 Iy (cola

- o slasban 55 sba L WC 5 WHR Ll
Soge YooV Jla o € lbThe (hags S Lo Suoe
Gl 4 wasad (IS 5 sad @l anl u)se @i S
Lol slagslen Lba 70 WHR aaly +/+\ Gill

A o fesf
b Gl (e

m sdlal, INTERHEART (hasss 4Scnl asas U
BL Le;a.u‘:): uA.ALA..Z Qﬂ\)}.@.} d‘JSL@‘\)WHRJQJ‘J
Sl 53 558 B Ll wussd ome ol o0 ik
sela 5ol oae 5 wdl caren 5 e S SRS
JJC)TL)UL.L"‘):\JKMJJ‘\);‘S‘):SL#QAS‘JJ@J;:JJJA
50 sl s Linghy o 1, BMI 5 WHR ails
‘A[A_J QSLAL)I.AJ:}& el 4:\.4;.: IR YO RPRY-X) Jb; (54.“-3‘5.&
S92 8 Sl slageald G LIS sl Olea 5o sud
S 5155 BMI 5 WHR adld 5o oS5 Gulool
.@A‘&ﬁ&)\wt%mﬁ&“}wﬁ

WHR slageils stmlio publa (hays 3 ciaa
S oba Augie so pedld o Gl ) S5 s BMI
el Gla e o alf S

Lagdigy 9 419

B paye S 58104+ 0 (G5 anl 5 08 gaalllas 5o
YY-F sud ub comea 5 .ai88 S 13 cs i u e Ol
Jls PIV (S5l 5ol 4 4S wugs Jlew Yo YL Glase B
2138 S 518 oS @ dsse
e8s b s 505 5 saliind b b pusedl 05
Ak g oSe )l (Sas Guldd (RS 5 GBS G @ SN -
5 6ol sie 5 soliieal b o 5 ¢ s sulicwl il L 48
oS oIl wadls 58 b alla 5o Laals il
52 008 paed Ol saliial b us seu s sule S
Golas posesie cuun B Hsdae 5 a SIS s
B Lbu_s.}j.a:).‘- (HC) u.A.uL:: BXEIR) (WC) ).Ag 099 J.._:J‘)g
soliioal b iy 53 5 1 oSas ol cp 350 & il
Y @B b phes e 5LES G 5 olss e S5
Ol 4 (WHR) 5aS 5 50 cnd ool (5586 51000 i Bl

Sla O Al oS3 Sla b bSse Jodl slba
BMI oo soos tles sty & 45 ol i
L oobigine ook ¢ oS Bl Tosde goSe)lal
Jol Laggslaials ol ol badi o (Sl e slags s laals
ol 5 osa Galsed) (RNl sl 4 e lie
500 O3 e A s 4 S adbipe il s
ousile cubs s P3SSK Jaad oA Tosa L
L g0

8 i 5 (poSHLS Cuua ) s paed 51 < BMI
e adsers O (o wa S e wlas (msesie crus )
Ol 3 om (Bl @oSeilal [l 4 S el alaghy,
2l o salin s So3lal Gy ol 1) a sl o saliio
O3 ol u) 00 50k sl smean) slaws s o
b bl sSIbse s LIkl S plsie o @ S
s 3 salans Lol swa K slgidny s sl
i o3 sage Lol | WHRH g WHIRY b
T les pal slgiiy 5555 Buse slaslas

Sl slageald uad Gselim b slagiass
5 WE Some Faoe - B slagolas Lo Lse
els @ 5eS Lo S Byl Ol (Sha lagT slaal
s slageals nle s BMI L 4wslie ;0 (WHR)
Ll Ve Sase - ol slagslan uchu s
53 SOl slaghassy ol eSw b gl bl G selsn
T el e yiess

siasls o WS oo S glagws s e
5 (WC) 58 559 0:Sike Mool 5 a8 seallins
soagne 5w S GBS L) O Sidw lise 5o WHR
Glias Slasbd Jolse inoha oskie 4 WHR s BMI
o2 pSOS YO-YA LSS 4 Base - B slagsley
oolie VineT s 4 Glase glys /AP /AY toreie
5 S oo 4 INTERHEART ias3y Lo WHR
Olsse 4 A =+/A0 (s J 98 BB (o0 sumn (lsie 4 /4
5 wlin geugane Glsie 4 - /A0-Y/ Hha oS g0 gane
oba Gl 5o sha sy (sesgaae Glsie 4V 5 b
el sk ae als g

i- Body mass index
ii - The waist-to-height ratio
iii - Waist hip ratio

iv- Tehran lipid and glucose study



PV g o (oslad ool (00,50 iyl panglostin ¢ juyi19s3 32£ galan YYA

craliie (5e3] ok soliie) COX Lud ol (s S,
Glagiss 3 saliind b LS Jae s abhd Gay
o Nas alasl time-varying covariates (iy, 5 a8l S
oS s alhhba Jao (551 o cwlie Hslie
oo omts (gl Tass K sulin Cox Snell residuals
Martingale residuals 31 J&ice slajuiie 51 ol ass
Oaaad XDBF lo sa3 U Influential observations g casliiol
s w33 a,90 STAT 3R Hl330a 55 ) saliie) b Lasals o

38 S 5158 gkl Jalas

Ladasly

(MI) 5,18 510 GusiSHW goldla S50 s oo
YA ldle L8 5158 on 58 5 was oo Lis 4SSy +/+ YA
alal o 58 MI Juds a4 58

& SSLS YAIY0 £ YIAY  BMI lae Glyadl 5 (:Sikia
w8 4 BMI e 0 s 5 (o AaS o oo S3e
rosie 5o a SIS YVYY 5 mosesie 5 a SHLS VF/AD
2 pSsS YO 5 iay BMI Ladisas ) ZYF/0 o
AN a ye yio

S s +/AFE /o8 WHR jlae Glail g Sk
INYIS 5 VYO 5 +/0F 555 4 WHR Slaiie oy i
idle ) ) 5ide WHR po 0 0550 o e

shls &€ ol Al s ol Sl aead 58 Ol
o S Sosem 5o wss YA Sass YV/O 51 3L BMI
7Y Soss YV/O 3 518 BMI (shls 48 gulbil sl oloue
Gl S ol 3l o (@l (g8 gaaad S (e 0
oS galydl s Olise ol s AF/A Buss ) 5 L3YL WHR
(Y Jsaa) 0ss ZVY s e V 5 5ieS WHR (6l 510

bl o (ol (gaiSes a3 WMo ol B1 (Sl gl 8 -V Jgua

BMI s WHR sla aili
s b M8 ety
2o 49 alaas o y9 alaas
WHR
YAV FEA AYAS ) <./A.
JANY oA YAYA% q /A= /40
7av/¥ 5.5 VATlZ \# TV
VAYA YVY VATAN \\ >\
BMI
JANY¥ Yo AV i <vy
7AV/A AAv VATA YY YY-YV/¥
/AVIY VV¥ VAT YY >yv/o

Sl obole slasbas pulad 5 BMI gunadil
Sose 058 Sl & bl slacuean sl ot
Sleie G YAO-YY/A G oY olsie 4 VA/D 51 SiaS 1ed S
9 Oos Wlal pleie 4 YY-YV/Y o anls (gougaas
WHR M.sas a8 8 Ll e gle Olsie 4 YV/0 5l sid
& +/4+ 31 ;i) INTERHEART _fash b gwan 3u
Olsie 4 A=/ G Jed BB eagane (lsie
5 mlin geugane Glsie 4 - /A0-Y/ Hha oS ge0 gane
T K sudials (Sha 5 s89gans Glsie 4 V- 3] S
LSl phe Gl el G s
Jls s adle -V glagaals 51 (S 5 B plasdion
s -F (S5l sk Q slaa Y W) s Sl (51
sl s Cpl oo ik suls endis ST (gaalss
soSe sl Cladal 51 5 sus LB we o8 e
NUVI PR KN
WHR 5 BMI slagaals 5 o pdle ysla Giasss 5o
saa gl (Jly geaddals glagedls glsie o
5253 gb 53 0sSE & (Z) WHR 5 BMI S5
8l 3BT 5 s oo 3 3B SS HIL3 saliil 5
BMI slasuls S 55wy oo 3 4 aSepl @ da s Lo
S o Sk Ha Lauate S5 S5 ) Wil s yigs WHR
b s S ke suile 59 S senl wal S ol
dac! WHR psolie 5 S5 (galae) BMI aolie 4l
waligal llie yule 59 ool pen o s S5 S
Jless 4 Joass Lasals il (JSutie Gl a8 Hsbiie 45 Gl sl
L Lyl ouite gu Gusad ,lulicd 5 sas wiad ol
NIV PARTREQETE PR IRV PENPN
9 BMI Sl Glpasl 5 S0l Il Z (paans [ slaie 4
3135 58 WHR s BMI ulie Guses s S oaas WHR
e Lag] Sl Sall 5 oS Ladisas S Sike
L b il 59 ol pmpe (025 Jsend ol ) s S
S g wan Pl pedla S plsie 45 B S pea aa
w28 S 108 Jalal 5 aha3 0 e gy (oS adie
Z BMI= (BMI - ;&) / 5lans 3l 5a!
Z WHR= (WHR - ;&ls) / b C515a)
7Z=7 BMI+Z WHR
slassiie 31 Ssa (RR) (oo Sha syl 5 Hobie 4

3y (gOUNS B gdhe Lakis 3ia L Z s WHR BMI

i- World health organization



YA Ol o e s 5 By sla el

ISCs 5 Iy (cola

Y0 51 it BMI (hls € alol sl aie ol 5 (740
cuua=+ [FE-Y\F P<-[/Y0) wo L saaline Y/V a0 e
(7 dsaa) (720 labs!

S Gaa Lol plas COX pws alpba & saw S,
31 Y0 o] WHR a€sol 8l o (souiiS b gada ke
YIAY Lagl s alf S S sha we psw Sols
il Jsl Sl 5l sonl WHR & s ol il il
(F Joan) (/A0 oliabsl uosuss =\/F-—VV/YD P=2/:1)
Sba WHR o le (alsdl bosls las sy, §sed]
(P=e/e ) @by Gl 33l o8 s 595

BMI L)l 5 o oS 5500 on sibls
(/80 linals) cuydm [FF-Y/VF P<-/Y0) sswi Lo sne
(¥ doa)

5502 L WHR 5 BMI (s sl steslie ke o
o Gy (oS Sope G osad ol pdte 5o (B8 S
BMI  WHR (5 s45u 55 Ll fpas it 455 L

s S sl (e saile (S IS o b

h(t) — ho (t)e0.04 age +0.63 BMI +3.915 WHR

3 Gree wiie WHR sy olis € s )3
soolel wdloo Glase 5 (2l GBS 555 shd ussTn
WHR ols glas 50 sad ob uiie 59 4 b ye Wald
B S o sha b 568 il BMI 4 s
(Waldyye =3.26, Waldgy =2.61) 5,05 Gloe oo
WHR ulie 4 e BMI st €00 4 4a s b
5 Joas woluliad Jlosd 4o sad als Hadle 5o o S50
(o @ oISaL Z yuate ol sie @al &) Bua S pas a2 b
cBo bowas aite ol plas COX s ) G
LoGlise oo B @S Ho sba Wlgee (st

eosie Ol (Sara S5 sdaly wuls GG
h(t) — hO (t)eo.04age +0.25 72

Sl 4 aaly 5o Gl bl Glas 5 ws K syl
e GINIZYA Al g 55 Jlaal Z

polear L sl slas,la 5o (ol (i caaaS S0
S L €S 55 U¥/A 5 7YIE SNV o JA o5« WHR
Soba YL S b8l 5o (@B S aaas 5 Ol
Jsl Sobs o) Sl (0l 81 1l E/A i s 6 g
G Uyl slas,le o (ol (oS aand 558 Oloae -aiiiua
Ole 4SS ZYIV o 7% SNY Y w53 w BMI o len
S Lag I BMI &S (gul 31 o (ol (s paaa 55
48 a0 S sualiis (a3 s VYO gy a s Sola 3

(Y Jsas) wase Js! Sole 5SS BMI 6l

bl g3 (oalS (SeiSi dy Mo 0l 81 (3l 91 3 Y J g

S slas,ls
a3 ot B sais
s s alaad s y3 alaad
WHR
744/Y o-¥ 7o IA ¥ Jol Suls
ZANY 0-# YAYAS q s Sola
YANYid Fo¥ VATA# \O po Sola
VAYZA oYy VATA) Yy ool Sols
BMI
7AA oYY AT N Jol Suls
YAYIAY oy AYAt v pos Ssla
AN O¥A AL \\ po Ssla
YANZAX O¥¥ YATAG \0 ol Sols

L solae 5 558 sl G < Sl G a5 L
531 COX &S 5 sl Ly oty alf o4
O (508 D gdds adie Bda S ams ol Bda s yudle
stallloe Lol cal s s su sy, &) WHR o
sl (B s8S 55— ba L (ITERHEART
S50m >d Sgosb 4 (P</0Y) madls s gola e
w335 Y 5 YL WHR (gl S gulsil o i 4
Y Jsia 055 /A 51 1S WHR oS a5 LS sl YV
B O S0 sba WHR (51530 b aas ge oLt
320 01 (i a4 s e Ty Gl 381 (5 5ls Sas sk
(P=2/ ) 55 Slagine
s BMI (glls & (sul5l 5o i (s 5 b
BMI (gl s «S 055 (sal58) 5als ¥ sgaa &ises YY-YV/0
Oluabl o ua=V/VV-Y/F4 P<-/-Y) Lo YY 5 A8



1P g ‘rd"./u ‘/*‘“JQ-? sess°  Olpl punlelio 9 jyL9)3 32£ ignlao Yy -

u..;.uuuL.;.MJ_ao.\_;.ue.\;sa_\COXug.u.uJSJJloJM|thS@MSMJ3JJJh;hBM13WHR‘54JaJ|J =Y Jeuaa
(cacilage Sl Lo jlew Jowu g5 ouddi algiidian suss 09,8 9 ITERHEAR (sdaadlas ulidl yo ouidi (sais0 g S)

s Olisebl s pd Gbd s Wald Syl B
P 740 Sl
AR YRRYR YR a/f /e ey e
*WHR
o8, <./
I8N < J¥-Y/ V/YY NF - J¥V -\ ETRLYA
-IY¥ V=YV \/5¥ \/YV - /¥Y -/¥ -/40-3
oY \\-F[¥ YV o/ - J¥¥ -/a >\
e V/+=\/- V¥ ) N ¥ e
SBMI
o <vy
ofeY \/A-Y/F \R o/YY <Y <V YY-YV/¥
oy \/=FIA i ¥IYA -/¥ -/a >YV/o

ITERHEART (saallis s 4a 53 b WHR (suisaiis § WHR 5 BMI (5155 b pumaad (pow giesd sl Trcuaal line (sl s 31 P<4 /-0 liie *

el Sl pladla b s s slgiiy sy S € 425 L BMI gl §

Ot bl ys ouihi e S COX (g gauu j8 ) 5 ouldical b (2l (saiSiu 59,9 slod LBMI g WHR (gakosl ) -¥ Jgua
(BMI s WHR slas jla (bl 3 sl (su3a0 9 53)

LRI Olalsl s yd s Wald e sl e B
YA

ofee YRRy v/ext \ /5 A ey oy
WHR

L8 Jol Sols

A4 CIPV-VNY /N4 VIV N W s Sols

R < JANV=A/YA Y/VV Y/vs . JoF Y& oo Ssls

s YARER YA Y/A 0/a 100 VIYE soles Sols
e YRRV V¥ WY/ A ¥ e
BMI

EEEE) Jol Sols

¥ NN NN 1Py -[¥A — /YA s Sols

<Y R Yai \/o$ - IYA - J¥A b Ssls

<Y TR \/¥Y <IN < /¥a SIYV soler Sols

WHRJBMI 61,;@@1@@&@““#’}‘ @‘)‘J@M‘SJLATJLJJ‘P<~/O J‘J:i.o*

Llagis, Cpl o od samios ABAL 5 S5, Dla b (2B Gaany

4 425 L BMI 5 WHR iy bl Sus S 4owlie aa '

S ad L laoT sy 5 i 8 slatiagsy Al slaoedla LS ows Gas b sole gy

G booad ol slagadls (pinas wd ssatu o8 Soge O b e (2B Sl kA Jugiy 9

¢4 L BMI 5 WHR glagoals oo el od S



VYN Ol o e s 5 By sla el

ISCs 5 Iy (cola

WHR s BMI aald su ya o),Kaa 5 Rexrode (i35,
Seosk @ ws by Gy so @ oS ki b
(s sine b 4 iidls /A4 5 idus WHR oS sl
S il /A ) 53eS WHR oS 3lase 5 i
sidas BMI &€ glaye 5 oP<+/+Y) wugs sud Hlau 88
YY/A 5) 53eS BMI «S hise Jolis Lo caiisls YV/& 5
O Wig, € wiog sad Hlas ali GO i wildls
S om daly ool Ll (P<fee)) a0
L Slaska Jolse b Gulad s lad s (5l
BMI (gl P<+/+ 1) asa S saaliie s ine BMI (sl
sola Guags b Ll Gl ) S (WHR (gl P<-/VA
S50 Curen (590 Oy LAGEA 95 Ho adls Slsaaa
39 Ol 4 1, WHR 5 BMI odls 5o 58 " gy
@3B laslen So sha SAugiy 5o (Sl e paald
(59 58 glos P<e/e ) W sl 518 (B goe -

sl glayite oS5 ol olas Wald (ge el
S508 shA S0 aBs b WIS e BMI s WHR (ssu
L Seosk @ wld augin Ol so 1 o oS
YA ol eSS Jlaial Z ol sl 4 aaly 58 Gllsdl
@B S oo s slagha sy mle o s b abe Gl
oba Gagiy ssbie 4 wlad (ol B oA 5 gaa (5SE
el 80 gad suliio) ol8 gaS

S euliiul ane yala Liagly slacusgans des 3
s boan o o Wl S glageals sl
a5 05 gaallas Lo ile slagaald 5l AL 450yl
S (gabaly 00 S ge algiduy wilsads g S5l o)l
s sl o9 S S sligeals LB
g (o 3

el 5l S LS,y el 52 WHR gunadil
5 BMI guidids 5 INTERHEART (seallias ulls
ool 5wl 5l e WHO ganaad bl
wlad o St Glaye sl a8 il A Sl

oba Gwoiy 59 BMI 4 cuds s 3 sl WHR
On @oldre Al e Glase Lo ol gaeS
@l S sha Sy 59 BMI Gl 536 glas)ls
Sl 5o WHR Luliad 5 <S alol Lol oty o 5m g
L gy sad ey ol US4 Sl a8 S e L3 YL

a3 alas 5o Bla oy ooy Bl Bl oSk S
Sipd pala Jla o s wabioe oullas 5 Jlowl 550!

L lag] sl 5 wad guis 05 8 55 Z alad 5 LSy
w288 518 e 30 (28 (s sl

51 sidias WHR &S (gl 5o i s45eu aaad
As 5 5iS WHR S s SlaS sl Y/VF il S
YO 3 sida BMI «S gulyil sl oliae ool il
AL YY1 i BMI 4 555 LS sl V/VO ciils
GYL S a8l 5o Bl Sl aead G (Gainpaa
25 €S us S il FA Wapm WHR asm Sls
YU € ol @l Gl ol s ciidls L8 Jol Sola
25 €S s Shose by VYD Sug BMI ase Sla
COX ot obbi s S, afidls L5 Jo) Sls
» Sl slageald gundil 5 oS3 Bia b ols plis
59 e ol BMI & cuws WHR das s qolol
el Glo yo (8 g Hlad Su B

Lo iassy Ao o8 @ Saw S5 on il
L Gl 5 bpuos A o9 o LS,y Gulal s
bl Ghassy oo Ll wad samie WHO soad Ciy e
ool BMI 5 S le golad o WHR sundiids
35 LSS e o8 i sols WHO (guisdiads

LSO Oselom 50k slagus s sal sladle (b o
Sose @B slagsley Jun b Bl slageals on
G osla o st b byl glaast « Vs g
sl o e b Sldas o
ol i S jha BMI (il U INTERHEART
Sag Syl YL Lo Sy Sk il g
Sola S Somly 53 4Slase sl VFE (YA/S 31 sidu)
P<efevy) @dl Ghalsdl gl o ol S Jba wis gy
S om il ol (A0 Gliabl upsm\/YY-NV OV
SAYY) el il WHR (bl adisei )byl
oubeal 33 3Ll 51 Gy 5 (/A0 lisabl iy =/ Y
5 om 3 INTERHEART (i 535 Shasla Jol e (sian
L ol e Jlad Lol (/A0 &lisals) o yudm+ /A=Y/+4)
L s luy GBI solgae Lsk 4 WHR ulsil
plas (S 9 BMI Gulad s 5lagless 3 oy Sisosb
Slaska Jole Sy (lsie 4 Olapa Olujsba Jolse
L € (P<t/een)) v bibse off oS b Jow
ol il saan (gle3lal B 30 susla e ssy

L1, Soliie glacsl Vol Kaa 5 Rexrode ooy
53 s las INTERHEART iassy 5 sdla e



PV g o (oslad ool (00,50 iyl panglostin ¢ juyi19s3 32£ galan YYY

10.

11.

12.

Ls_t;t.“..l ‘5‘.&4_\3[.&.:» BE M K ‘_,lS..i.;g JJ;u.a ..SL@.L.’Z&:

< il ials 4a s WHR 5 BMI Gaali g0 58 4 ssa

oha (ame 5o € gl SILsE G WS e el ol
ol UL S i 8 s

References

Mokdad AH, Serdula MK, Dietz WH, Bowman BA,
Marks JS, Koplan JP. The continuing epidemic of obes-
ity in the United States. JAMA 2000; 284: 1650-1.
Smith SC Jr, Blair SN, Bonow RO, Brass LM, Cerqu-
eira MD, Dracup K, et al. AHA/ACC Guidelines for
Preventing Heart Attack and Death in Patients With
Atherosclerotic Cardiovascular Disease: 2001 update. A
statement for healthcare professionals from the Amer-
ican Heart Association and the American College of
Cardiology. J] Am Coll Cardiol 2001; 38: 1581-3.

Yusuf S, Hawken S, Ounpuu S, Bautista L, Franzosi
MG, Commerford P, et al. Obesity and the risk of myoc-
ardial infarction in 27,000 participants from 52 cou-
ntries: a case-control study. Lancet 2005; 366: 1640-9.
Folsom AR, Prineas RJ, Kaye SA, Munger RG. Incid-
ence of hypertension and stroke in relation to body fat
distribution and other risk factors in older women. Str-
oke 1990; 21: 701-6.

Despres JP, Moorjani S, Lupien PJ, Tremblay A, Nad-
cau A, Bouchard C. Regional distribution of body fat,
plasma lipoproteins, and cardiovascular disease. Arteri-
osclerosis 1990; 10: 497-511.

Carey VJ, Walters EE, Colditz GA, Solomon CG, Wi-
llett WC, Rosner BA, et al. Body fat distribution and
risk of non-insulin-dependent diabetes mellitus in wo-
men. The Nurses' Health Study. Am J Epidemiol 1997,
145: 614-9.

Cornier MA, Despres JP, Davis N, Grossniklaus DA,
Klein S, Lamarche B, et al. Assessing adiposity: a scie-
ntific statement from the american heart association.
Circulation 2011; 124: 1996-2019.

National Institutes of Health. The Practical Guide to the
Identification, Evaluation, and Treatment of Overweight
and Obesity in Adults. Bethesda, MD: US Department
of Health and Human Services, Public Health Service,
National Institutes of Health, National Heart, Lung, and
Blood Institute; 2000. NIH publication No. 00-4084.
Barzi F, Woodward M, Czernichow S, Lee CM, Kang
JH, Janus E, et al. The discrimination of dyslipidaemia
using anthropometric measures in ethnically diverse po-
pulations of the Asia-Pacific Region: the Obesity in Asia
Collaboration. Obes Rev 2010; 11: 127-36.

Page JH, Rexrode KM, Hu F, Albert CM, Chae CU, Ma-
nson JE. Waist-height ratio as a predictor of coronary
heart disease among women. Epidemiology 2009; 20:
361-6.

Canoy D, Boekholdt SM, Wareham N, Luben R, Welch
A, Bingham S, et al. Body fat distribution and risk of
coronary heart disease in men and women in the Eu-
ropean Prospective Investigation Into Cancer and Nutr-
ition in Norfolk cohort: a population-based prospective
study. Circulation 2007; 116: 2933-43.

Gelber RP, Gaziano JM, Orav EJ, Manson JE, Buring
JE, Kurth T. Measures of obesity and cardiovascular risk

15.

17.

18.

20.

21.

22.

23.

24.

25.

26.

ras Glae Galine gY@ wldl alad gl ga o 3
S90S Soade Sl gy Side Bas Gewl Gilnly
Ol o9 a8 Gals) 5 aiens Sha (a5ae 5o G ssles Bl il
Yozl 8580 ol ol ol
BMI s WHR 3l j3igs BMI s WHR adls 50 oS5

WSS oo Gt Gl oo 1) ol Sl Hha el @

among men and women. J Am Coll Cardiol 2008; 52:
605-15.

Lin WY, Lee LT, Chen CY, Lo H, Hsia HH, Liu IL, et
al. Optimal cut-off values for obesity: using simple ant-
hropometric indices to predict cardiovascular risk
factors in Taiwan. Int J Obes Relat Metab Disord 2002;
26: 1232-8.

Hara M, Saitou E, Iwata F, Okada T, Harada K. Waist-
to-height ratio is the best predictor of cardiovascular
disease risk factors in Japanese schoolchildren. J Ather-
oscler Thromb 2002; 9: 127-32.

Hsieh SD, Muto T. The superiority of waist-to-height
ratio as an anthropometric index to evaluate clustering
of coronary risk factors among non-obese men and
women. Prev Med 2005; 40: 216-20.

Mirmiran P, Esmaillzadeh A, Azizi F. Detection of
cardiovascular risk factors by anthropometric measures
in Tehranian adults: receiver operating characteristic
(ROC) curve analysis. Eur J Clin Nutr 2004; 58: 1110-8.
Dagenais GR, Yi Q, Mann JF, Bosch J, Pogue J, Yusuf
S. Prognostic impact of body weight and abdominal
obesity in women and men with cardiovascular disease.
Am Heart J 2005; 149: 54-60.

Litaker D, Watts B, Samaan R, Ober S, Lawrence RH.
Are provider self-efficacy and attitudes related to card-
iovascular prevention associated with better treatment
outcomes? Transl Res 2007; 149: 165-72.

WHO Expert Consultation. Appropriate body-mass ind-
ex for Asian populations and its implications for policy
and intervention strategies. Lancet 2004; 363: 157-63.
French JK, White HD. Clinical implications of the new
definition of myocardial infarction. Heart 2004; 90: 99-
106.

Shimozato M, Nakayama T, Yokoyama T, Yoshi-ike N,
Yamaguchi M, Date C. A 15.5-year cohort study on risk
factors for possible myocardial infarction and sudden
death within 24 hours in a rural Japanese community. J
Epidemiol 1996; 6: 15-22.

Orbe J, Ferreira E, Nunez-Anton V. Comparing propor-
ional hazards and accelerated failure time models for
survival analysis. Stat Med 2002; 21: 3493-510.

Ajani UA, Lotufo PA, Gaziano JM, Lee IM, Spelsberg
A, Buring JE, et al. Body mass index and mortality am-
ong US male physicians. Ann Epidemiol 2004; 14: 731-
9.

Baik I, Ascherio A, Rimm EB, Giovannucci E, Spieg-
elman D, Stampfer MJ, et al. Adiposity and mortality in
men. Am J Epidemiol 2000; 152: 264-71.

Ounpuu S, Negassa A, Yusuf S. INTER-HEART: A glo-
bal study of risk factors for acute myocardial infarction.
Am Heart J 2001; 141: 711-21.

Pais P, Pogue J, Gerstein H, Zachariah E, Savitha D, Ja-
yprakash S, et al. Risk factors for acute myocardial
infarction in Indians: a case-control study. Lancet 1996;
348: 358-63.



VYV Oy ol aia s 5 Bl sl pasls

ISCas 5 Doy (ola

27.

28.

29.

Rexrode KM, Buring JE, Manson JE. Abdominal and
total adiposity and risk of coronary heart disease in men.
Int J Obes Relat Metab Disord 2001; 25: 1047-56.
Rexrode KM, Carey VJ, Hennekens CH, Walters EE,
Colditz GA, Stampfer MJ, et al. Abdominal adiposity
and coronary heart disease in women. JAMA 1998; 280:
1843-8.

Widlansky ME, Sesso HD, Rexrode KM, Manson JE,
Gaziano JM. Body mass index and total and cardi-
ovascular mortality in men with a history of cardio-
vascular disease. Arch Intern Med 2004; 164: 2326-32.

30.

31.

Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, La-
nas F, et al. Effect of potentially modifiable risk factors
associated with myocardial infarction in 52 countries
(the INTERHEART study): case-control study. Lancet
2004; 364: 937-52.

Hadaegh F, Zabetian A, Sarbakhsh P, Khalili D, James
WP, Azizi F. Appropriate cutoff values of anthro-
pometric variables to predict cardiovascular outcomes:
7.6 years follow-up in an Iranian population. Int J Obes
(Lond) 2009; 33: 1437-45.



Vol 14 No.3 September 2012 Iramian Journal of Endocrinology and Metabolism | 302

Original Article

Comparing the Predictability of BMI and WHR, both
Independently and Combined, for Occurence of MI in Males:
TLGS

Peyman H', Motedayen M2, Sayehmiri K3, Azizi F4

Student Research Committee, Faculty of Nursing and Midwifery, llam University of Medical Sciences, 2Faculty of
Medicine, Zanjan University of Medical Sciences, 3Psychosocial Injuries Research Center, llam University of
Medical Sciences, Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti

University of Medical Sciences, Tehran, |.R. Iran

e-mail: sayehmiri@razi.tums.ac.ir
Received: 12/10/2011 Accepted: 11/03/2012

Abstract

Introduction: Obesity is one of the major risk factors for cardiovascular diseases and
myocardial infarction (Ml). The current study aimed to compare BMI, WHR, both independently and
combined, in predicting risk of Ml in men. Materials and Methods: Of 5183 TLGS participants, aged
over 30 years, 2206 (45.5%) were men. Mean follow up time was 6.7 years. WHR and BMI were
converted to standard normal distribution and then combined and a new variable (Z score) was
defined. Data analyzed by using Cox proportional hazard regression. Results: Ml occurred in 53
participants during follow up. The incidence rate of Ml was 390 in 100000 people. Relative risk (RR)
of Ml for men with BMI and WHR above the third quartile were 2.7 and 3.9 times higher than those
with BMI and WHR in first quartile (P<0.01). Cox proportional hazard regression showed that WHR
adjusted for age is a better index than BMI in predicting risk of Ml amongst men. Combination of
BMI and WHR could predict risk of Ml in men with more accuracy compared to each of the BMI and
WHR variables alone. Cox proportional hazard regression showed that with each increasing unit of
Z score, the risk of Ml increases 29%. Conclusion: A combination of WHR and BMI has higher
predictability for Ml risk than either WHR or BMI per se.
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