[ Downloaded from tumj.tums.ac.ir on 2026-04-06 ]

PIP=FY e YAV g F olacde 55 8550 5logs (Sibi i psle o1l o Sty 0uStiily ahao

Sl 0Uj 52 09 GHW8 0 (295 S (o o (B ad Ls lams i oLl

LXELEN

. %

slagban Jhst Jslye sl cmbe 6 S S i o5 ool Latls o 2 sleld ids 5 4
S o St laslie oLl Gua b aallles (pl s o B w6505 Slamelr 2 5o (e
FeoPr 058V (55 pol alaie adlllas sy p gy 23S Spe Sl 065 00 0 L 25Ky
Sy geo g ol Ol O, g ed Sl 5l bala [ sbas glad s 6, Shsel s LaS g dle

Gk ol 33 5 S 53 05 B als o o5 glaastl 5 S (g sTaer SIS as SNl b S
A5 S 553 5 (WHPR) (b oS 553 «(BMD) Ok 035 el 5 (580310 5,16kl (gls Jasll) 20
A5 4 S 50 s el eS8 0 Cad BMI aS )00 6l ealital 5550 (55 0 250 s dcsloee (WHIR)
0 GolEb 5 b 8 ) g skl hss 0 Lis oLl /0 5 /A YOkg/m® Arvem S S
S 55 Sl 5 Sl YAVED/S aadllas 5550 O oo oSl sloatil Ao (i 125 INC VI (sla jlms 3.1
33 8 3 .55 /00 /08 5 o /AVE/ 8 YA/ FEF/Ske/m? AD/\E4/Aem 5S4 LT WHER s WHpR BMI
Lls O (ool 058in g ) 8 5 (S amlor p i oS 55 Jle 00=Fr 5 ¥4 s,
VL o 5o a8 0 e b e a8 503 4 3l ge pled 53 IROC owis ) mhaes o 20 0
S e 5 Ll i 5 et il b aslie 53 0 (L 4l e I e 2SNy

.J.;p@of@u:_éﬁ6J§JQ,AL;lf.L;,:eu&u,‘.s,y@l,@ou,-wl,f)us,um_,«guuali

OL3 055 (Golid S 5o O o wlad (Sl T gdS olals

Aﬁc,éji_,_: J= s s,y S mrﬁjijwji.ﬁ: sla, s
3l e aS G sban cad Gl a5, gladeae B sba

T 0315 Japloms] dax|

Y el U

Gl oAl o diS 0 g,S =)

i 5 e el s 550 T

Olgiol Sy psle oKD

S50 g lm Oblt —0lghost 1 s ei
wdad 0g,8 il eSSl —Olghol Sy 2
STAVN-VAYYVAY il

email: esmaillzadeh@hlth.mui.ac.ir

-

douso

e s p Sl Sl S (Hypertension) & s (g ,Lab

Sl s, s e b eyl S Ol 4 OF 51 Sl palons
5t B el «uls @0l s g L 5 2l
Jlse 5 Bl g Ol 55 01l 53 ™ ks a0l e 5
o as w2 T EVL B e B slaler Sl e
Cildg Olesle L i (Bl ol aro 5 2t Ol 4 Ok o3
e e Lol Pl Ja e bl ot Jale LT e
2 NS el B Ok 3 i 38 S S s e 0L
s sbls S ool Sl Tl ol st e lilis

L;\ﬁéjVL{j_k}dbﬂ):MM?Uﬁ&ﬁ%

VIAY (s oF 0ylas o 55 0,30 3l oSy sl oSty o gy 0aCiils atlono

BIRTE) o ¢ S ol odd o | ans s (g3lasl elaxs
35 05 Golid dha Sl 50 B Glags by sl kol se
L3S 53 O gt Olpee L aelin WG o3, ol o8 'S e
s Slallas s el S3 sl "ol ol O (gl i
Lf:ﬁ.)\gf:'.:d])UTQ}'&J’:K;?'.C’?‘““JSJJ}":SJQ°M¢L>U]

3 5 Sl g 25 S b ol T A el 3 ASG 5


https://tumj.tums.ac.ir/article-1-587-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-06 ]

OblSan 5 sul frclace] san Y

=S ST bl yo Sl 5l e 5 Slelid L5 5,50 OB can]
i 4o oo by ot sba aalllas e 513l T S
e O b 5 B Oy 4 bsamlas .S a-las
(e ey SOl ) (8 8 ) s aslidins 5l eslizal U
e S sl 8l 5l S el 40 by e Slsle 5 EMass Ol s
S35 So el nl b S O 5 hdsy Bl L 0 A
22 ol e heslinad Lyl 0l 5 5 p S Ve s b Jleas
@3l Ll s LacaS &S b 5 AdS O 5 eslis) Conss
(¢SS ) 055 aaly 51 0 0355 wled s (g Se3lil il 13
DSl 53 eS s A Al (1 %0 ) L sdaes
355 b 033l LBl 3 33 S us L) (A s o b
U1 o3 o e ol 593 (6 S0 g 2y 3
S Sleslial b sl 533 5 08 535 (5,503l s S asie
2,3 O oL 6 n e oty gl BB 8 )l e
b 033 4 aS 553 e 513 S Dy pe el /) B L
4 0L S Al WHIR 5 WHPR (sladaus o5 5 & A5
A el L8 Sl g (6803 e (955 sllax Bl sl
International Obesity Task Force (IOTF) slow - Bl iy 23
G A0S 533 3550 53258 Doy BMEET Y &y
U S5 ol 533 & a8 553 S S ealinal 0L 3 2Aem
23 oSS Pl e pn Sl e A Ol 0L D A b
/0 Sslea b ;S5 olie 55 WHIR 3,50 3 s 4 S LS
S 5105 5Lid oS el G T eslinad (65,0 o Ol sie
O S ol il 4333 V0 Ddeas B A a5 anlllas 3 50
Aol a e e aw sl 3l (653 S andd DI s O LS
S 5 lnl (o g Lid S Sl oslinad L 5l Ve J3l
33 S b 3y oate 331 3L s 4 anen OF sl o1l
Olse a5 dalons L 1 So3I (0 Slin . (g S o311 o s
L S gt 055 L e a3 k5 sl 31 ol 0L
o L S smels 0 Ls 5 ST S sl sl O e
WO lid 6, Seslul 5l sl o (sS5S 0 56) e oy,
5 e (b b o L sl s 3550 55 35 )
S Gl Lol e i o A o Jl s alie O35

O L3 4 D sl Bl IS Cd Sy g0 4 o o5 el

Ny oL

S B Slaslen 5 0 ol el 4 oy
aee 5 dly b BBl jem oS ol J sl agls 18
533 ol bl Sllllae iy &S W a3 s WSS Sl
WHPR 5 0y 0355 apled & ol 5 Gastls S Ol a0 1y a8
B slaolan sl b Lalse 5 oS3 S plubs ¢l
T les S ety By e

VASYV-Y4

bl Loy siS 53 gl i Ll
St kS Sy S Bl el e s
)ad_gkéij\ch@a)y b B ,e L slassbe
b S Sldlas LN Sos G b il edis ol Of 55
o b Lles S s L Bl L las e il CSlpe
Lo ) UJ»‘); L;«SQLPW‘) J...lrl.;j L}J_lg.)f‘j Lfil'ij)‘ 6[.&)}.&5
Ol 93 2350 Cllae ol ol 515 3 92 u.:l.:..J e, s s
A Cemer o wly By e B Gl b felse 6l
S sl sl 5l r.,\.,;bde (Population-dependent) il

IRwAR W

g ey ool Latls o e slebd 10T el sl
203 e Slaglen ot Jalge (sl enlin 6 K2 ol
sl Saa L sl asllas i e b4 (655 00 Slanelr
2 05 oL 2Ny S e Sl el

L3S O ye O,e5 e anelr O

03 0By
i 4 8 S Al Frofe 03 AYF oy, ke Guim o
e DL Ol g e Sl Sl holal gled 2 (6 S5
Sheslial L 4l ged sliss cpand Sl ey b S o L
Gl eded peand laad 5 S ealinal b (g5l (slad s 3
S 55 0 Lo g5 4S5 (0l g5 olaly) Ol g Ll etk
Lo sad SO ST sl o o a3 0l (ol e oLl o
st VAD A Oy 42 S el Bib A Sl
Gopee b 285 (Bl B ) ST 4 amis el
Sl (Balas jpban S e 00 e 5 A e (WS 0 2S
Sl abi 81 bl Sk Ly aladi SHL a3 L0
S Spgal 53 g @3l St adlae G 3 Sk O
e sladi gl Jile 4 e A Sl skl S5 Sk

VPAY a0 s F 0 las s 55 0,90 45t (Kb poale olSetily o Ky oaSCiils alona


https://tumj.tums.ac.ir/article-1-587-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-06 ]

Yo ot 505 o0 O ol g (o sSihy cga oaies 5 slaed LS (shwlio D05/

5 ADN\E/Acm 5 YA/FEHF/Fkg/m® 5 5 4 Wl .S 553 sBMI
Sy /OO /8 5 /AYE S (5S4, WHIR 5 WHpR S0l
Al Foo¥a 50 53 BMI slistl 4 (i o5 sla e Lt ples
5 ST s 055 S 3550 53 3 Il 00 =P I 3151 S
05,5 do S L VL alie e 002 el 31 50 S rals
O Ls)Liéﬁ CM Ol 50 (Y dsd) Lo g ls JL ¥e-¥4 e
@bl il eBs Sy (bl anlis 35 TYA OG5
iy Cg- WHIR 5 WHPR (WC BMI (gl ke 5 Cita
S¥A o3 33 3550 3 b el sal ¥ e 3 0 (50l
Yoofo) sl S sy s eas Sl 00 =P 5 L Y
e WC 5 Sis w5 el L o 51 (dlw
225 s 055 L oSy S L Sy s Sl
" S hs el (Sl Jlie iy IWE 5l ples
i 5 Sl pat Ll Sl el S 505 la s
L o)lpe plad 5o adls WC 31z " (Sisp+oamln" 0SSl
WJlw O =F v oweny an Jlow YooY weny 5l o Sl
2y S e 5 Sl el (650 250 Sl
3 e il e 2alS T (Shs s Rl 0 solid
Golid s el S Sy oo o sla el gl s ROC povie
035 33 ;8 53 Sl 0dal T st 3 andlls 3550 OB 3 O
it oS s e 5 JLe 00 =50 5 L Fe-¥A
e = Slagar bl aglie 35 WC & bg e powe 5 o
Jsdor 3 0 3L s lp el oK oL s
L alin 3 1 e (2550 5l 2V Ao 3 WC okel ¥

S (g3l 3l Aoy g Lls L Ks e 5 S a s plad

A3l oA wsls a3y aslh By oS
ol am a8 2 @2l IS s Sy 5l sk S iy
el b (s 5 Gl e le b g 5055 Y O
R3lie Shls SISl Cod ) o 4 ke (L) 0L 5 el
e 5 Gl el et ek (550 354 51 S5 b sl
e O Aol s i A O ol sl &S
ol s (S5 0 350 Sl S p3lie Ll 3l S s &) pon
Al Ch S A g O (LA BB S i 5 sla el
o Dl s 5 Ve 2l 31 IS Gl Dot i et Ll 230
AT S 3 e (i el b5 S 02 L,
INC slajloe Gk 050 ($)L0S 5 Al (o5 L g 0 00l
< SJsials LV FommHg < S g 0555055 500 VI
bl BT s (i 5 el e 5T (5,05 b s L A mmHg
3,802 5 S e A0 Sl 5 SPSS 15dle 5 Sl eslizad b Laesls
LA e & S 0050 5 0¥ sy 55 4 andllas 34
g t Oyasl Sl eslial L o 035 53 o Sl 4l
Sl el 5, 350> (Shs 5 Conlar ond Sy 25 S
jROC@mﬂ)ck_w,umu:M\ROC EE SR PSS
S8 e o5 la oL gl O Oledsl alols 740
Syl Sl e sl et ls auslie A &l e slaes S
spory pde Lsgrs Gk 313038 Ghuaih s 53 L6l

A2 b MeNemar O o530 5l eslizal b jle las ol se

Laaasls
Sl 135 Il YAVED/F ardltaes ; 500l 55 o opSOls

S 06 o 0L 5 o o s lE (e e Gl il 5 o Kile 1) —d g

o Jle 0=+
YANV£O/5 OY/4£Y/»
Ya/f£¥/% ARV E3 7%
A0/ £4/4 INZAEARYAY
/NEXVEYS /N EXVEY4
/O0E /0P VOF /0 F

\YY/VEYZ/O VFe/O£YAN
INVAE AR 44 INTAEARZ

Jl. fe-¥q e
FEEY/A (W) oy
ARVAER /N (kg/m*)BMI
INZAESYAT (em)WC
UM £/ WHpR
O£/ WHR
VYS/VEYY/E (MmHgE) S g O 5 ;L3

VA/AEN /Y (mmHg) SJ gwlys o5 L3

BMI; Body mass index, WC; Waist circumference, WHpR; Waist-to-hip ratio, WHtR; Waist-to-height ratio

VYAV jo0 s F o)l « £F 0,590 o g Sy pale ol o K gy oSl alzeo


https://tumj.tums.ac.ir/article-1-587-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-06 ]

Ol g o0l frelacs) dan) ¥\

P VS I S PP S K UK S NP LW P TSV R PP g W I SIS PP S APINCIWA WS, [ PR P

O e Sk 5 e b 25! Sis Coilsn f v 5 sl s L
£ Of £ oY AY BMI Jls fe-¥4
\al £y % OA A4 wC
OA oy OA oF A WHpR
of fq oY O AY WH(R
OA 00 s Yy AP BMI Jl o7
#4 70 \al YA a0 wC
AR oy Fe Y as WHpR
YA ) OA 'Y a) WHtR
04 00 #Y fY AS BMI €
Ve 41 74 v a9 wC
AR oy [aR A AV WHpR
o O of A4 A4 WHR

BMI; Body mass index, WC; Waist circumference, WHpR; Waist -to-hip ratio, WHtR; Waist-to-height ratio
L iy 055l sl il (615 G suas L AvmmHg (sl b 55 S pals 0y LS LV FemmHg (5 bos b S 55 S gimns 055 )LD &y gty 05 (g ,L23 ¥

Al a8 L s /A s WHPR 5 +/0 ol WHR Avem il 5 WC (YOkg/m® | oBMI (s e sy

*db@: 0Ly O d)mﬁwwﬁu&dupu sy ol Olaeds! ol 740 yROC @ahﬁ}chw:v—djd?

ROC o p) mhaw

WHtR WHpR wC BMI
EF( /PN =2V SO /Y= /YY) VY (V=2 VE) EA(/PV= V) JL Fr-¥4
/EY(+/08=1/50) +/0A (/05— /5Y) PN EE= V) </OA (/05— /5Y) Jle 0r—p
PO /FY=v [V PV (s /FA =2 /5F) V(27842 YY) SO /EY = /5V) sl s

BMI; Body mass index, WC; Waist circumference, WHpR; Waist -to-hip ratio, WHtR; Waist-to-height ratio

A5 iy 0L sdinsl ol Sa0ls O e b A rmmHE (sl b 5555 S ks 0L LV FemmBg (pls b 5 S st 0555188 o pons 0 55L28 T

S 065 53 M0 L o K S e o e LS e ls F g

" A 03l sl daw g a5 0 g L " 4 e sl B A s alin 5,40 gba ol
P Toss panls L Tl artls Lais Sopasls jpliSonn T asls 5 a ppo patls sl jasls

e ) o ‘Y VA fwe BMI

- /0¥ VY ¥ VY sY fWHpR BMI
/Y A 4 ‘W VY TWHR BMI
e ¥ q V0 VY WHpR wc
o/ \ ¥ \0 Ar WHR wcC
AR Ve Y VY VY WHR WHpR

Waist-to-hip ratio WHpR; Waist —to- hip ratio, WC; Waist circumference, BMI: Body mass index, WHtR; Waist-to-height ratio
Ay Oy L oyl b Sasls G eas L AvmmHg (g5l b S 55 S smalis 055 Lis LV YrmmHg (ssles b S 55 S st 055503 &) sons 05 (L0 5
sarld g3 pa e wg s 4 aS das e 0L ) (ol 3l Ao s O g ) sasf s as § ad 5 0/ ) WHIR 5 /A .l o WHpR (YO kg/m® ol o BMI Avem il 0 oS 553 5,0 ;;J;—T

oLt Tyl 84S Aas e OLE | @313l oo gt ol sl S ool Gaets ba st 51 plaSoga Loy oS das e 0LE |y 6313 Aoy 05l sl s eals jats

McNemar Q}A}I 3 eslazal Lfm LS esls el Sy == el Loy Lais &S A e Ol 1y (o5l 3l Ao s O g2 ol :\.Lplﬂ LS el el Sy Js!

sl oals i3 WC v g olil 4 s BMI Lo o5 o 3y BMI Lo g5 oliil a6 53 WC Jaw g5 s a0 Ll 0 L Camd s
S S g e o soeR ok d F o d 5~ -
S e (/00 )) Sl s (gl e o slE Lo g L@To)})mwj456;@!“);\{“){5,\.;&@[;.;

VPAY a0 s F 0 las s 55 0,90 45t (Kb poale olSetily o Ky oaSCiils alona


https://tumj.tums.ac.ir/article-1-587-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-06 ]

¥V Esmaillzadeh A. et al

Gl el L2l Olge & " TTWHPR s S 55 5 WHIR
ledd me By B glasslen e el o S 2
el e 35 St a8 5s (6 S eIl Jo 53 ki
Sladlae s aallae 5550 53 BMI 5 o duls 55 Soglis 5
5 g3 B 1y Cilies lalllas s OVl Wl e ik
e P sl je Ly e (65,0 55l 3l eslatul o Dleay LS
S o ol iy i Sy i s 3 et i
slaasl 5o sl sl Liis Ll o 50 350 B Glas)lew
Rl o G (g3dmte Sl ;oS 3 Al il i
53 O b esliad a1y Ol s o 3505 i o5 Sla et ls
2L ol S o3l OF s 5 S g 5 L Ll
B Sl b anglie 53 sl pl a5 50ls (ol 2o S w5l el
USRI RS SRV~ V i pYL;Lé_éJEJj\V.m}Jl}{lJEleVAQ)';;
Sl aS =, s gla et la U alie 53 Laxls opl cioeen
hlone 5 st i 53 (5 S5l 5L LT 03,51 s,
lal_lost daie o S =3 s 55 s et s ol S
calculation ) (gla—wl>s 5 (measurement error) g, So3lil
ratio ) e gla et li leslinul s G b 3l.cwl (error
s 53 IS pian 5 (bl slaus sdea U (indicators
Sl Bl b g Saman oS 53 il ol en T S5
Slaglen Sl Jalge 53 i L 0T 53 S 655 2 57 503
033 e 68 Bl i Sl M ol an 35,0
Sy 57 i i) e glin i Sl o Lalse UYL S
oS s VL i) Sl &S Wles S 1S 15 065 s T e
SAil s e Sasoba S (ol Sl Gl Ll Ol e
S 33 Sl 0L 55 48 55 e 8 S et addllas ol slaasily
e o om0 ol SR Gl e et

33l on ST 2o je55 Slubae L3 15 0T obsl oS

References

1. Azizi F, Ghanbarian A, Madjid M, Rahmani M. Distribution of
blood pressure and prevalence of hypertension in Tehran adult
population: Tehran Lipid and Glucose Study (TLGS), 1999-
2000. J Hum Hypertens 2002; 16: 305-12.

2. Burt VL, Whelton P, Roccella EJ, Brown C, Cutler JA, Higgins
M, et al. Prevalence of hypertension in the US adult population:
results from the Third National Health and Nutrition
Examination Survey 1988-91. Hypertension 1995; 25: 305-13.

VPAY s s F 6 las o 55 0,90 13l Sy psle oletils o Sy 0aSCtils alons

WC s WHIR oy —oman 5 (p<t/++)) WC 5 WHPR -
A s 0ds 55 (p<+/++\) WHIR s WHPR (o 5 (p<t/+))
R oS 553 S e o5 el Dl o Sl cnl 2l
el Sl 00 amal 3 05 (s5lid 6 S 2 sl yatls
s
o= sl e la lanslie S5l Gua b oS ol aallas
osme e 0L 53 0t L Sy S (e
S e 5 et e Ol ) oS Hss b S
23 4558l S e slgt wnalr (nl 53 0 )W (2K
i Sy a3 omed SROC e 15 mla
So Oy an w8 s el 0L v o5 sl e ls
Sl ot (oSS o Sl Gl el el
Al e dlnd (Sdplae B 51 S oS3 2 0 2l
S el s glisl o il e T
e 35 4 oS Sl ol e S5 O sladead a1 L
Lol Ll ol ol 55 8 e el sl e ol SVl
L gmen 733,538 ol laglen skt Julss 55
O ol e Ul s a8 53 5 S0 eies e slaadly
2 e B slaolan e belse 6 S5 Cgr
03 53,008 o5y 1 aallas 45 " Zhu dSles S b me sl

oS 533 45 Wl SLES NHANES I s edSesS i SIS !
53 5= "Dobbelsteyn .3 108 Lo jLatl 53 Ss,e 5 lacs les
Sl S g By e B lalen Sk Jelse
s S i L g plaanl oo AL s WHPR 5 BMI

AN PR

@lfﬁf)}d()—wl\db))wl

sy sl Olal 53 Solen 5 Sdl ey b Silres GS,\WU¢JU Ay

ATVY (S el 5 Oleys il olss

C_).ldC:t.;L!e‘j@i)j}&)Lié_/._v;6#»V.Q~J&mﬁ})>\>#‘f‘;&fcfk5ﬂ £

Goo 5 B Gloys 5 Uik d5sel S0 016 e300 O SIS ) Sliios

AYVE Olg (S psle oKl


https://tumj.tums.ac.ir/article-1-587-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-06 ]

10.

1.

20.

21.

22.

23.

Anthropometric assessment to predict hypertension among women FAA

Maleki M, Noohi F, Oraii S, Mohammad K, Eftekharzadeh M,
Mirhaji P. Prevalence of cardiovascular risk factros in Tehran:
Healthy Heart Project. Iranian Heart J 1998; 1 suppl: 130-5.
Mokdad AH, Serdula MK, Dietz WH, Bowman BA, Marks JS,
Koplan JP. The continuing epidemic of obesity in the United
States. JAMA 2000; 284: 1650-1.

Kuczmarski RJ, Flegal KM, Campbell SM, Johnson CL.
Increasing prevalence of overweight among US adults. The
National Health and Nutrition Examination Surveys, 1960 to
1991. JAMA 1994;272: 205-11.

de Onis M, Blossner M. Prevalence and trends of overweight
among preschool children in developing countries. Am J Clin
Nutr 2000; 72: 1032-9.

Azizi F, Esmaillzadeh A, Mirmiran P. Obesity and

cardiovascular risk factors in Tehranian adults: a population-
based cross-sectional study. East Mediter Health J 2004; 10:
887-97.

World Health Organization. Obesity epidemic puts millions at
risk from related diseases. Press Release WHO/46 (online), June
12 1997; Available from: [www.who.int/inf-prp1997/en/pr97-
46.html].

Pishdad GR. Overweight and obesity in adults aged 20-74 in
southern Iran. Int J Obes Relat Metab Disord 1996; 20: 963-5.

Sl Lelse b S LU i Ol e o3 fesland (B (gn5e MY
sAe a0l s SSdsedyl adlee orBs e LB i b
TVAYAY Slonis b 5l 0 Jlo DIYAY 010 ol sl 5 5200555

. 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.

. World Health Organization. Obesity: preventing and managing

the global epidemic. Report of a WHO consultation on obesity,
3-5 June 1997, WHO/NUT/NCD/98.1. WHO: Geneva, 1997.

. Stevens J, Cai J, Pamuk ER, Williamson DF, Thun MJ, Wood

JL. The effect of age on the association between body mass
index and mortality. N Eng J Med 1998; 338: 1-7.

. Wei M, Gaskill SP, Haffner SM, Stern MP. Waist circumference

as the best predictor of non-insulin dependent diabetes mellitus
compared to BMI, WHR over other anthropometric
measurements in Mexican Americans: a 7-year prospective
study. Obes Res 1997; 5: 16-23.

. Folsom AR, Kaye SA, Sellers TA, Hong CP, Cerhan JR, Potter

JD. Body fat distribution and S-year risk of death in older
women. JAMA 1993; 269: 483-7.

. Esmaillzadeh A, Mirmiran P, Azizi F. Waist-to-hip ratio is a

better screening measure for cardiovascular risk factors than
other anthropometric indicators in Tehranian adult men. Int J
Obes Relat Metab Disord 2004; 28: 1325-32.

. Seidell JC, Han TS, Feskens EJ, Lean ME. Narrow hips and

broad waist circumferences independently contribute to
increased risk of non-insulin-dependent diabetes mellitus. J
Intern Med 1997; 242: 401-6.

Beegom R, Beegom R, Niaz MA, Singh RB. Diet, central
obesity and prevalence of hypertension in the urban population
of south India. Int J Cardiol 1995; 51: 183-91.

Dipietro L, Katz LD, Nadel ER. Excess abdominal adiposity
remains correlated with altered lipid concentrations in healthy
older women. Int J Obes Relat Metab Disord 1999; 23: 432-6.
Azizi F, Esmaillzadeh A, Mirmiran P, Ainy E. Is there an
independent association between waist-to-hip ratio and
cardiovascular risk factors in overweight and obese women? Int
J Cardiol 2005; 101: 39-46.

Pouliot MC, Despres JP, Lemieux S, Moorjani S, Bouchard C,
Tremblay A, et al. Waist circumference and abdominal sagittal
diameter: best simple anthropometric indexes of abdominal

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

visceral adipose tissue accumulation and related cardiovascular risk
in men and women. Am J Cardiol 1994; 73: 460-8.

Ledoux M, Lambert J, Reeder BA, Després JP. A comparative
analysis of weight to height and waist to hip circumference indices
as indicators of the presence of cardiovascular disease risk factors.
Canadian Heart Health Surveys Research Group. CMAJ 1997; 157
Suppl 1: S32-8

Dobbelsteyn CJ, Joffres MR, MacLean DR, Flowerdew G. A
comparative evaluation of waist circumference, waist-to-hip ratio
and body mass index as indicators of cardiovascular risk factors. The
Canadian Heart Health Surveys. Int J Obes Relat Metab Disord
2001; 25: 652-61.

Seidell JC, Cigolini M, Charzewska J, Ellsinger BM, di Biase G. Fat
distribution in European women: a comparison of anthropometric
measurements in relation to cardiovascular risk factors. Int J
Epidemiol 1990; 19: 303-8.

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

Woo J, Ho SC, Yu AL, Sham A. Is waist circumference a useful
measure in predicting health outcomes in the elderly? Int J Obes
Relat Metab Disord 2002; 26: 1349-55.

Esmaillzadeh A, Mirmiran P, Azizi F. Evaluation of waist
circumference to predict cardiovascular risk factors in an overweight
Tehranian population. Int J Vitam Nutr Res 2005; 75: 347-56.
Molarius A, Seidell JC. Selection of anthropometric indicators for
classification of abdominal fatness: a critical review. Int J Obes
Relat Metab Disord 1998; 22: 719-27.

Gallagher D, Visser M, Sepulveda D, Pierson RN, Harris T,
Heymsfield SB. How useful is body mass index for comparison of
body fatness across age, sex, and ethnic groups? Am J Epidemiol
1996; 143: 228-39.

[No authors listed]. The sixth report of the Joint National Committee
on prevention, detection, evaluation, and treatment of high blood
pressure. Arch Intern Med 1997; 157: 2413-46.

Pouliot MC, Despres JP, Lemieux S, Moorjani S, Bouchard C,
Tremblay A, et al. Waist circumference and abdominal sagittal
diameter: best simple anthropometric indexes of abdominal visceral
adipose tissue accumulation and related cardiovascular risk in men
and women. Am J Cardiol 1994; 73: 460-8.

Ross R, Shaw KD, Martel Y, de Guise J, Avruch L. Adipose tissue
distribution measured by magnetic resonance imaging in obese
women. Am J Clin Nutr 1993; 67: 470-5.

Larsson B, Svardsudd K, Welin L, Wilhelmsen L, Bjorntorp P,
Tibblin G. Abdominal adipose tissue distribution, obesity and risk of
cardiovascular disease and death: 13 year follow up of participants in
the study of men born in 1913. Br Med J 1984; 288: 1401-4.

Daniel M, Marion SA, Sheps SB, Hertzman C, Gamble D. Variation
by body mass index and age in waist-to-hip ratio associations with
glycemic status in an aboriginal population at risk for type 2 diabetes
in British Columbia, Canada. Am J Clin Nutr 1999; 69: 455-60.

Zhu S, Wang Z, Heshka S, Heo M, Faith MS, Heymsfield SB. Waist
circumference and obesity-associated risk factors among whites in
the NHANES III: clinical action thresholds. Am J Clin Nutr 2002;
76: 743-9.

Hartz A, Grubb B, Wild R, Van Nort JJ, Kuhn E, Freedman D, et al.
The association of waist hip ratio and angiographically determined
coronary artery disease. Int J Obes 1990; 14: 657-65.

Kissebah AH, Krakower GR. Regional adiposity and morbidity.
Physiol Rev 1994; 74: 761-811.

Kortelainen ML, Sédrkioja T. Coronary atherosclerosis and
myocardial hypertrophy in relation to body fat distribution in healthy
women: an autopsy study on 33 violent deaths. Int J Obes Relat
Metab Disord 1997; 21: 43-9.

Kotchen JM, Cox-Ganser J, Wright CJ, Kotchen TA. Gender
differences in obesity-related cardiovascular disease risk factors

VYAV jo0 s F o)l « £ 0,590 o g Sy pale ol o K gy oSl dlzeo


https://tumj.tums.ac.ir/article-1-587-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-06 ]

¥4 Esmaillzadeh A. et al

among participants in a weight loss programme. Int J Obes Relat
Metab Disord 1993; 17: 145-51.

42. Shetterly SM, Marshall JA, Baxter J, Hamman RF. Waist-hip
ratio measurement location influences associations with
measures of glucose and lipid metabolism. The San Luis Valley
Diabetes Study. Ann Epidemiol 1993; 3: 295-9.

43. Lear SA, Chen MM, Frohlich JJ, Birmingham CL. The
relationship between waist circumference and metabolic risk
factors: cohorts of European and Chinese descent. Metabolism
2002; 51: 1427-32.

44. Daniel M, Marion SA, Sheps SB, Hertzman C, Gamble D.
Variation by body mass index and age in waist-to-hip ratio
associations with glycemic status in an aboriginal population at
risk for type 2 diabetes in British Columbia, Canada. Am J Clin
Nutr 1999; 69: 455-60.

45. Allison DB, Paultre F, Goran MI, Poelman ET, Heymsfield SB.
Statistical considerations regarding the use of ratios to adjust
data. Int J Obes 1995; 19: 644-52.

VPAY o s F 0 )los « 5 0,00 4y ld (Kisiy gl olCils o i 0l alzeo

46.

47.

48.

49.

50.

Molarius A, Seidell JC. Selection of anthropometric indicators for
classification of abdominal fatness-a critical review. Int J Obes Relat
Metab Disord 1998; 22: 719-27.

Derpres JP. The insulin resistance-dyslipidemic syndrome of visceral
obesity: effect on patients' risk. Obes Res 1998; 6 Suppl 1: S8-17.
Wei M, Gaskill SP, Haffner SM, Stern MP. Waist circumference as
the best predictor of noninsulin dependent diabetes mellitus
(NIDDM) compared to body mass index, waist/hip ratio and other
anthropometric measurements in Mexican Americans: a 7-year
prospective study. Obes Res 1997; 5: 16-23.

Edwards KL, Austin MA, Newman B, Mayer E, Krauss RM, Selby
JV. Multivariate analysis of the insulin resistance syndrome in
women. Arterioscler Thromb1994; 14: 1940-5.

den Tonkelaar I, Seidell JC, Collette HJ. Body fat distribution in
relation to breast cancer in women participating in the DOM-project.
Breast Cancer Res Treat 1995; 34: 55-61.


https://tumj.tums.ac.ir/article-1-587-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-06 ]

Tehran University Medical Journal; Vol. 66, No. 6, Sep 2008: 413-420

Anthropometric assessment to predict hypertension among women in

Esmaillzadeh A.'?
Azadbakht L.'?

1-Department of Nutrition, School of
Public Health, Isfahan University of
Medical Sciences, Isfahan

2- Food Security and Nutrition
Research Center, Isfahan University
of Medical Sciences, Isfahan

*Corresponding author: Hezar Jerib Ave,
Isfahan University. Medical Sciences.
Tel: +98-311-7922791

email: esmaillzadeh@hlth.mui.ac.ir

Tehran, Iran

Abstract

Background: Identification of the best screening measure for the risk of chronic
disease is essential. This study aims to comparatively assess the ability of waist
circumference (WC), body mass index (BMI), waist-to-hip ratio (WHpR) and waist-to-
height ratio (WHtR) to predict hypertension among women in Tehran.

Methods: In this population-based cross-sectional study, a representative sample of
926 adult women aged 40-60 years were selected using a multi-stage cluster random
sampling method. Demographic data were collected and anthropometric measures
including weight, height, WC and hip circumference were assessed according to a
standard protocol. BMI was calculated as weight in kilograms divided by the square of
the height in meters. Cut-off points of 80 cm for waist circumference, 25kg/m? for BMI,
0.87 for WHpR and 0.5 for WHtR were used. Blood pressure was measured and
hypertension defined according to the sixth report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 6).
Results: In this study, the mean age of women is 48.7+5.6 years. Mean WC, BMI,
WHpR and WHIR are 85.1+9.9cm, 29.4+4.6kg/m’, 0.82+0.06 and 0.55+0.06, respectively.
Although all anthropometric indicators have a significant association to hypertension,
WC has the highest sensitivity, specificity and accuracy in predicting hypertension in
both age groups of 40-50 and 50-60 years. This measure also has the greatest area under
the ROC curve compared to other anthropometric measures: 0.70(0.69-0.71) for WC,
0.65(0.62-0.67) for BMI, 0.62(0.60-0.64) for WHpR and 0.65(0.63-0.67) for WHtR.
Conclusions: Among this group of women in Tehran, waist circumference is the best
screening measure for hypertension. However, no data are available regarding similar
patients who have emigrated; thus similar studies on Iranian women who have
emigrated are recommended.

Keywords: Obesity, body mass index, waist circumference, hypertension, women.

VYAV jo0 s F o)l « £ 0,590 o g Sy pale ol o K gy oSl dlzeo


https://tumj.tums.ac.ir/article-1-587-en.html
http://www.tcpdf.org

