Oln! pd 9280 9 325009,3 338 Sdlme
Sitg e o yd m il loss o S egle sl
(IYAS 315,5) 13 2 VA slosonio ) soyled ot 52599

She s Jelge Olse 4 Ok (2 @i 9 Ok 059 Ol ks

albs

B9 S

e Gansd S bl 5835 (Gl e (nss SO g Ll

b Aipngd Sleye- Adlip olad 5 (Ko asle slailylaund gl 5 3u50 559 9t Sl8Ea3 X 50

e-mail:azizi@erc.ac.ir (g3s3e Gadsd S0 AAYAR-FVEY Sl §sdion Glugs 1 gheus (ouiiws 5 (sduilse

o.X,S’

2 Sdpbe pokiw 4 Ml S 5 O o @58 5 0N O35l o DL () andllae cnl 51 Sa taedis
O i O e 5 A5 gandllan 53 o diS <S5 03 MAVE L s S ¥ b i i, g slge o Glal OL)
G S 93 Sl Do 4 ON (2 @IS AIUIE s S gl pokiw o 5 0N 2 IS 5 OK O3
ol =Y B vyt Yo, 00 4 i 4 ol gl 590 5 08 90 A i i el 590 5 08 590 (b H0
03 YPIY Al s (5055 (b Sl plin 4005552 5 30 S PE/F £V VIV Lo (e o e 10Dy A5 o0
S 2l ) dls Bl Sgikie ol Ganm i i b 055 Gl (St ) D g £ s plal p n s
295 4 oS 595 Cawd Halge Sla vV Sl i O peds (Gl OLES Aa1581 Ao 5 VN0 BN s (b5 Sl
b ks o s 5l Jaw) cdls Bls,l S glie ppkiw a4 Nl Sl l31 L (P<2/00) (ghls w5k & (b
YIYY oS 593 532 Y OM 2l 8l (o 5w dndls Col pul 593 5 08 593 &S SU5 L aslis 55 (059 Sl ks
e 4y S s (CI+ A0/A8 Y/OF) I\ /OA cply L3> 53 2 O Mkl 5 ( CILYAONY B/YY) i,
b ol san 5sb 4 O oS 5 059 Sl Sl Y (b (1 0L ot S e ol Sl 1) S ke

il bl S gl pok 4 Ol o

Ol ded 5 38 gaalllan ( iy (Sl (B3 e o @395 0 O Dl « S glie p it 1 5S4 519
AB/A/YD :alia 5y AB/A/YY iasadoal @il 5o - ADV/YF allie il s

.

douse
B Y.L}iga as K Ll Sy geula slajlias ol sie 0wl e gae medn Hu pld @MEL ) (S Sy
Sils 0mald S olsie € (BMD) gus ss05 oadls GLaT oS oS IS cilie Gl oleile € ook
3 Twsde by Lgsles o Ml ska L slslae wdlis sy oS S s 5 0o

G b g oS He0 5 88 (Ooy wbe Ll Hu s Ga Ll

i- Body mass index



IWAS oo 2t ) (golaii ‘/"f';L;’J}" Ul paugdgslio 9 jay(19)3 3£ (gal2o \Y

OIS VIO a8 Hb 4 Gup ol g Al
59 sl olaml TLGS Lo oS,d gy dolad sk
Ny gy @3 S YL € Jla 4w 35 10440 § ganse
VEAYY slaad ol 51 ass S oS 58 TLGS o wia g dilags
JL VE B YY O 5o (03 58 FYAF 5 550 L YOFY) i
350 2lesls 4 e s5lge H0S laa 51 Gy caiiaals 51538
Sae ool S SLS Griaps o BSw 5 cubs S
O LLad (s LAt s 5 sl (555 S (See 4S W0 S e
Elase 9o (b IS 3 Laohua s S acalplie
el sdaye) Yoo e ST 61484 usle 31 TLGS
sl aalllas ol € Jl o 31 G s (Lasuls olusS!
Wl wleMbl b ales VF B Y- 53 YIWVF wd 5,850
walllas glaisl Lo oyl ol wad alllas ol usls caulio
Al ¥ oSy O a5 s Sl pouien 4 Mie
ol e s BT Sl p i 4 ) oA Jlaial
pole ol&ails 5150500 st olidad Xy s 4allas
9 pldl Sl wed Sl - Sllag olesd o (S
s 2l 5o G s 5a 5l (@S gebionla,

Voo s Soups oS Jliass 550l b ooy goSe)lal
Jlaa lacisad oS 0 aladl Mo 530S0 OIS o8
Oo walicwl lla Hu a8 aals (5 @ (S G eh Gubd
caniy o Lals € alla Lo @S85lal sl s
Galas G gou s slad 5 ad @Seoll W b
O 09 Ol L9 5 el I ASHL HI LS 50
Ole S b amals (54 ( SoLGRd S s jo s
VB S G e 4 oolE8 s (5 (IS 5k (550
OhalS gl ad oS3l WS e GELIR 1, e Tl
b aladl o K g Lags i€ 31l alss (5058 (slallaa

sl Tl QRaSES R (s Ll soSeslal sl
S LAl SEh & pues 08 caldyil 4388 V0
Loobl osaolis LLss losa @oSeslnl sl€iws
o5 Olad Slge G 1) gl bugie 5 oS goSe)ll
Oalsl b (st o saslas o K ks ju o Kaikes s
olas 5 & ,as (Korotkoff phasel) adjlusy € plows
(Korotkoff phase 5) Jos jad wusl L Jsiewab
58 s Seslul gl Bab sa Gilesl ad (s
Oinlesl ad aladl Bal el VY BV 31 Gy o0a
celu o galedl 5 alasl (Shoa S5 2 S V0 Jass

50 (FPG) Gl (53 w8 0 alas) 556 08 G yems 5

\Y

GEtS 08 (202 @088 S € WS e ulgidy Ladalllas
Lagsolass 0 Mol Shaa il as sou s galad 5 yewnS
g5 3 ok b & S s pedls Pasl .
W I8 por oedld plsie S 50y Kb Sy
Tl 2 40a s 5o
(WC) a8 g0 4 i o olgidey ,aal slacalllas
sLoadls © pliws ¢l o peald ol (See
el 4 S Han pedla o 1y of 5 Maal i
© 5 ol @ofeslal BB Slal 4 1) s e ma s
0 sha b esSEmbla ) 5 ssdoe saed o g
Slse opl b Latalllas 5 cdas an SVl Lagslass
) he sane olsie s Silsulia ppuin s Gil s
e plia 538 5m Sly wile ARaLST 5 S sladil
JLdd 5 gen aon OualS (ua a8 ralS ol gl o
Sz Ol 58 (S5 @ halllas s b oo (a3 0 5A
L')YLHSJ:):\ L.)L..“’ BE) uS:t.‘\,:\tLa f...):u.u «< sals QL:.::.‘:\ Sl ‘C\é;
NS TEAY s s et L) ol b b S
da e Taslee SYL G aaw s sla,saS pedls
29 Slplie aosinn staws b1 Gils LS slacallis
Gil3il b badiye glasha Lol Vesls olas (Souds bl
suds suls £od r sy © On (2o OS5 oS b Gy
S JBe Gy (o IS0 59 oads Sl s 58 G0l
posies 4 Wl pha s (s o5l 5 GO IS Lo lwss
il da s a0 sladallles gl ol (Sae Sl
O slageald 5 05 linds G g, wllae ) o
S Lo Siplie aodie S oba O Yo 4 5 i

i ey (Sl OUS 3 SH5 e
by, 94lse

8 s 5 stalllae sy 5o SSisanl seallas ol

a8 b 5 s Y il GUSLu 5o (TLGS) &g aand
Gore b slag e Slusba Jolse goad Glise (mad
© Odedis s sl alle (S0 et S s
salllas 5o Vol 8 8 o) pem il oo Sl Jolse
Sa obimtise Ghe, 3 soliie) L ladiss TLGS
Koo e il mas sid OB gldsa gl e
dlis Gdlags 3Sre Glee 31 Balal opse 4 Sdlag
Sre ol Glidgy omd la,lplh o wad oD



VW0 50 S plie pysis 5 O 03 (o i s OLIKes s gpdn LosT

b 0Ly 5 baugie @S 0 S dw Ho B, cullas
Ty

5 obe Jlhas) 2 (Sl cppe 4 WS slasals
‘J.ag‘)‘g.\Q‘M.MOQMJJQJMyégL&QJ‘J
895 e 09 Ol Lod s el Has 4 S a0
S AS slasaaie bl gaunlie ki 4 ad gundadid
alasl Sitoun g &S5 Jie bl Sl p i
a0 (e ) 0810 glasaiS 5 gaas LIB 50 Y Jae ad
9 (0uaS S slile 5 a5,y slacdls (Sulala
ol ol e 4 YU o sud SO glajaaie GIB L0 Y Jus
f‘.)"’:"""' LAJAA Shad Y YRV @‘_)Jo _).AS 099 8 U5y
o9 sl glass S 5 Ganly ne plsie 4 Snlbe
099 Sl g el 590 e 50 (OO ©lmds Sady (us
Oldicnad 5 wad 3oly JBs suilie Glsie 4 Gl 4 S
by o Ldalas alad a0 S Gl g se 558 sl
O8% Ol i aladl SPSS version 9. l8la s
A a.g?.'u.uP< YA QGJLJ (_;LAJ:J.-;S

G opanl @&, Gy, bas oSS D
Sl s sy )N (oS wSl saby
s 0 ¥/P 5 VA S 4 A S s AsSOu0
(TG) ;s 5 5 (TC) JssiulS el sk alail (o]
Selectra 5 Pars Azmoon Inc. ,Iran)cuS 5 soldin) U
O 550 sal saT A0 seny ) aas .ad (e (auto analyzer
(el ]SS R 4 Lag g s sl (s siae P
Lol o o s dulas all gy 58 J 5058 4biuy 4 LDL-C
Sledbl psane g Foo mgdL 3l TG bl o
9 oS & abilenigw GBS Ok 5o b o SLS
e gladeliGiun 5 soliial b pahss slacullas
Mad 8 S gladallhe o Wasals ol sad alasl
Ol 9B oo ns ) rod 4 Sllie i olida
b s 3 s (358 YU (<50 M@/AL) HDL-C o (355
Jliew san (213085mmHg) 53 Ll ol 331 (2150 me/dL)
Mg 5o (110 mg/dl < o5a 8 phas) 5S5E gole
pomics 89S wal aals 1) Yb uolse B usse ww S
Slsie 4 Glss SS slag, B ad o s Sl s
soad S sy o waS e LKl Sy, oA S sl

G g O sou g8 selad guleal ys (Y2 2V 2 2 8) Sl gallio i 53 740 lisabol o pd g Jasd yo ylad - Jgua
il g wid 7yl ju dadllas uj 90 (1l (LG (s dadlae Jles dus 51 059

L o plos

E(Y Jae) 0 paiiie wia aaldny T() Jao) 0 padionia asldny
CI/Aa0 OR CI/ao* OR¥* Ladd gad uluad L yailie
/40 5Y/0 /o - IAD 5 ¥/Y - Y/ \FF <Yy
- N - - AV \OO YA-YY/4
VYO 5 A/NA Y/ov \VRASRRAAL Y/04 Ya¥ YY-Y¥/4
Y/EN 5 YY/ Y AAY Y/¥N 5 \Y/YY o/FV ¥4- Yo-Ya/a
FI55 4 ¥Y/-0 \-/AY FINF 5 YYIYY a/va Y14 >y.
058 @lomis
S ARNRYAY S NERTAY v/ O\ LY Lk
- e = \ \YY +Y
V/FY 5 Y/A¥ Y/ ¥ VXY 5 VA Y/04 V- Yor Ll
VAY 5 Y/NY VIAA VY. S YIYE Y \E& V- Gl
/04 5 A/YF Y/A¥ V/A¥ 5 0/04 #INA YA WA il
“J¥+ 5 AIVA % V/-0 5 V/VA o/ A >\A Ll

D938 SN (G923 3658) 408 S iy sl e sig b i S T 30igabl aleali € 1555 i3 J 38 OR ¥
Oy 598 4 S 50 5 OO Dl waS sl &S e win A Jao f ol Sl s4aa 5B 5 (oo anllad (uaaS K 555 58

ol st SRS Y0 B YN o



IWAS oo 2t ) (golaii ‘/"f';L;’J}" Ul paugdgslio 9 jay(19)3 3£ (gal2o \¥

Lo 0059 b Selplie asdin gl epiie wip sla
22 @l (30 CINANY 5 VMVA) wsys VN B Al
S el Rl 381 (05 bl o S LS
Y £EV dalllas gaalal 3l ans Jlos deu (338 sasd bace i
S S0 Bl ol 055 € J05 b awlio 5o a5 8 SHIS
o g soly cn S Al a a0 S e 1y asa GO
b MW Sl sla gaain B L3S 5l L (2 ¥ Kg)
© bsise (05 9 OuaS LB olile (pa55s slacullas
) kA o eoSada GlalS GSga Fe) Jle
299 (Grals 599 A 5aS 590 Sl (HaS Hgd i
O 000 ©luad b duwlie 5o S 550 5 O (O ©lowss
_)_._.ui:s .(I'='/I\Y) Y e.s i:u.u.n:t dallbs le.ﬁ..;‘ By _).AS BXEIN)
poien 4 M Sha 5o sais Talate 5 G e w088 o
a0l Lol sad suls HLES Y Jgan o Sl palis

sl

alllas gyl oo iSalgalio pyaies 9 (59 ©lyads

wrs Jla dw g Jla YY /2 VYV 6 G S00e
Selelio pouin 4 M was ladipas 51 wam o YAV
oot 4 YDl Lhd b cwe ¥k 05 GLa) wal
058 48 SU5 b arnlie 5o () Jsaa) 9 bssse Silssbi
v—# Kg «< b5 Lo = ¥ Kg) o suile 3L culs Lag]
Gl (e JOES Ol Gy o sa S wlal o,
obd (aaiS B alole 5 555 slacllad ( Sl Sl
9 YIPA) s sy 4550 /08 Sulslie podis ¢ O
su S dlaal 53y a SHLS V-V o« L5 a0 (4£0 CLV/AY
5 FIAY) s mS e Rl el ¥ M) LhA i
oo WA Kg € s f 5o € Ll Lo (720 CIV/AA
AY/E0) iy by FNA @ Dl i wag suS 4l
(=) Kg) 1y 0o sl 8l lose cu ¥l < 3l (440 CLY/#¥
CE AYXY ANY) ol 0175 &Yl i cisgs 808 4oya3
€ gy g saibe (Jb ol plagds € agp SB) (120

Wl G880 gy sadle S Olsie 4 Gy ol

posies 43 Ml jlad Jol ge () gae aa Yo 28 ¥ 5l Guls 590 9 (s 99 d 5aS 5 90 Cateats < paS 99 3 sl =Y Jgua
sl 9wl 7yl ja dadlias vy 90 (3l L) O S Sy Jle ¥ 5w Sl galie

Quintile & Quintile ¥ Quintile 1

Quintile ¥ Quintile

CI/a0% OR* CI/a0* OR* CI/a0% OR*

CI/a0* OR* CI/a0* OR*

A< v/ G A > NEETNN
YFA AL YyYv
V/#¥ X/V¥ ¥/oV VIY Y/¥ Y/\Y \/¥V Y- Y/0\
O/N AYV/VY Y/av O/6F NIAY APAR YIYN/YF Y/\V

./.\/< ‘/'VU'/'Q>
YYA Y0 Y-
YN A-IY V/OA AAY A/ AR
AAATAYA \VAe VS AN

OG>

\/EF o [8N /A
V04 [V -/20

0/+< o/ G ¥/> Y/ GV/>
\AA \YF yYay
Y/ OF/4 \/OA Y/ 0 NV Y/ Y/ A \YArd
AL-IAYA) /2N VAR - /VO AARTAAS A

058 olomss
£Y/- Y/ > (Cm) aisly
YY¥ AYA (a5 g alaxs
Ve OV ANAN/Y Tost aliss (g0 yuiie i
\/- JYY /A8 jor Fonis i

WHR s
EXVA /N0 > (Cm) <oly
YA ) (a5 g laas
A/ XY ANY /Y Tont aliis s iie iy
\/- SYY ANY ey Fous aan

Orls D9 s

s>y < Y/ > (Cm) disls
Y¥- Yo (845 5 alaas
V- IV ALY Ep Tos wiliis (g0 ,mite iy
V- VO lE AV Fosds ol

L 0t EndE (0 S 5a) Gt S sty (s ot wig b Jae JHES T o lisab elals 1CT 1035 i J,5S OR *
JAS Y0 BY ) G G0 @S sl S o it win sha Juo froubs (SolBl dain B 5 (S callad (adS S 55, 5

V¥

REIV PRV



\O OU}))\Q}Q&A?)M}OQ))@J?:@}}; J/JL@}J);YJ:M LogiT

o8 aadline sy 90 (55 QL) 59 4S99 9 059 LI R (54259 4 da 95 b Sl gallie p yueu (51,3 Odds Ratio ¥ Jgua

Gy gl guS b

P Value CI/a0* OR* Lads ga3 ulaas Ol s yu 5695 4)
YR V/EAN \% YA \o/Y VKE 3 i 5 Gl 5!
ofeey Y/5 /¥ /A YA £ A yem 5 i oS g0 Gl

S5 OuaSS 5558) S e candy 6l 055 JES 6l siie win sha Jao T laebl alols €T (05 @limis J5uS RR*
S cuain s sl 0o JSES sl somite s shA Jue el (Solpla 45a,0 5 Sk cullad (GuadS 5B 5o, 58 L LK
cubs (Sulal il 5 (Ko eullad (GuedS 5 555 0o L K S5 uiss K ) aas

doss PN 5 (V Jsan) aiiils a SOLSV 5l i Gl 331
Y :)‘ )A.a.u.s.u. :'___ ).AS ‘)JJ L;ﬂ‘ﬁ‘ Jg‘ JJ‘J—A :)‘ (pz’/"\)
Sl galie apaie o Mol 5 aitisl 5 e il ie Bl

S (oSl

&
&

(== ]

.

OO oialndl € wd suly plas KsauT et ol o
2 @55 5 0% Oy S BMI>23 Kg/m? il
Silslie apdin & Wl Slad b ol pre ol 4 O
Sl gl aodien Wl Sha b 55y Gluldh aslabls)]
8598 Ol 03 Oos Ol A SIS A ol dials B
Oxiapa ol GLES (il 38l was 50 /N0 M Sl elles 4
JAS 05 obuis @l Lol Gub Has (il S
Lol ol Lt 1, Sl galie apuien 00T i s o0
el g9 Gl sl O] G55 S Sl o
sy Sul galie agaiey sha b idie Huds wgs sads JUAS
saa s Bl bl o 3 s glatallles
OIS sl S o MV lesls olis S plis &t
aotin Jlial & wb suls olizs NHANESHI 3 sus
o8 0os Bhal sbls 5 Bla 0l ok Gl Ho Sulsile
b Gl e 05 sl ol Slids b dewslie
G s Lba S sl Gadide JlS s ol Lo
ols bl olads 5o il b Sl gl a5 530S
Yoo b aSHS /0 5 S G5 Gl a0
Gtal38 s ¥ Luss 1) Sulplie ajdic shi wl

S 33 @l (SD FIYA ) sie il Y/OV Jlw 4w b
089 & oS s Sl 5l (SD VYY) el YV
353 (SD 0/AV) i gilew + JAY (pusls 590 (gl s 9 ey

¥ emilasl HoS 550 «S 5B o pmite win gladalas o
s Lo T 50 4S 505 b duslio 5o oS lay Srals
8055 (/30 CL:+ [0V \VA) \/+¥ e Slaa (£Y) wbe 30
Sl 4 < lagT S g0 € S0 Lo 4 S el
CLX/VY 5 VIFF) ¥/V0 o pite din shi & wntls Siul )
Olespd sk © 5y ©las ST 51 Guy ol s (120
e slasha ald ad oSl a8 Col Lo
099 sl ils Gl 58 ol Pre sk 4 Gy 0 Huis
potien b ol paesgh 4 dide 0 YL 5o S 00 4 Gl
G by b YL G s Sha) sg lad e Silple
Gl g (20 CEY/N Y/¥Y /O = &l sl quintile (s i
Selsolie poin O b padtie sk 4 0 SHST S 03
quintile (pida o baye Lhd) cuul sug b e
e kA s (/30 CLY/NY 5 0/00) YY/Y = ol i
089 4 S 58 T Ha aig) Ol Gl g (sosiie in
VIAS (/A0 CL+ /A« 5 Y/NF) /YN (+/+) ) el Bacss oyl
ot sk b ol 559 (2alS g (20 CL VY- 5 Y/A%)
IS 05 lomis sl S (s pate wip 5LT 5o S sl
il (gl ine Bl gobeT Ll 3w sadd b su
€ P05 o9 il eull Huls 590 € PU5 b anlie 5o
JAS Go) aials jie Bl 0 51 S by 59 Gl 4l
Ol38l sslss VOA Silsslie s Sba (055 ol 6l
(/20 CL:+ /A4 Y/OF) =l

wan 4ol ge Gas O iSad galie  yaies (5 53 Odds Ratio
(P=+7++Y) wm,0 VOIY 58S Gl Lo Sul galie i

O



IWAS oo 2t ) (golaii ‘/"f';L;’J}" Ul paugdgslio 9 jay(19)3 3£ (gal2o \F

0 ol Gy 0 cas (WYL) K8 il o S
Ll Sl sl asuin 5l ) 4 e glio b (558 L5k
ook 458 el Seu Gialndl S el sad ST wgla
ola bl Sulslie asuin S Gl b golsbne
poties 5 Ol 5ss Om oliie bLS! gaa 45 S
O s 28l G5 @lomds sy JUUS 5l aay Sl silie
31 b Gl L33 Gl € 63 S il G ol
S8 il ale sl s o Ysare wisls e Bl 0
S8 D8 poa @8b (Gl Lus L s ) BuS e
2t oor slaal pha 5 cnl Gl 4 aslie Gl
09 Ol geatt] 4 o gl das 5o oS e Y 15w g il
oS pedslie 5 TS o Sl 55 1) dpuale il
ol 5o 3la 93l 5o poa @il sde 4 Taan o s
Gl (Sae oS WS oo Joe Jgere e Adpipoknes (ysaia
allas S o Lol Masl Gal el 4 e glie s 55K0s alb
L e (Rae S8 S pul Huo € cnl sud algiing
onalS L oelyan gligaale SaS SLulials sl cullad
s 3 s o land Bl soliiid o dpaale cad b
Colascal Gyema 5o 5ads s 0 slgaale sau s Gl
o 6 s calg e € aal aals (L
Sfle 4 ol (Sas S spdipe SE90 slacul nlis
N szl s
oo Wb S uyls ssay elacus saas dallls ol 5o
el o8 (Suid cnllad plas oS Gl ) S I8 a8
58 G b € o1 Ja el sud J 3K dallls
callad alie 9 Wl tS (S o8 slS £l
A3 s e I 53l s S I 5o (Siha
5 ol ol Gl g e sSae QLIS ) 3K
OF B 5 (S5 callas 51 Y pans allias J s Lo o i
HDL-C (YU g suit €€ 0l p g ol S0lS Ly Sasad
S aase olas Vb saslad 5 YL AL JosiudS ol
Ot o5 sl b (SU5 Ho Sllie aomin YL poat
Gl @ JolS b 4 05 Bl gua B sl 5 panle
5 0 JoielS Sl s 5 s sadipad suls OLES 58 500
25 omd adbns gt ¢ ol (S HDL-C
56 mas Ml 08 milse 5 T ol Gy lassl
5 a8 gtallhe oledll sl Lo Layuiie ol WL L1
56T Gl (100 Cal s Lo s wsm 50 (TLGS) Gl s aand

Lacnagane (pl asas b ol €3S 18 a8 aose

\Yd

S galans 5o (Ve V)US ulate Guls 0 S 550 51 i
Oul 4 S ol o oS Gl b)) ladalles
Olsie 4 Guls 4 5aS 500 S e o el 0l s
slaallbe Jlel 5o sha plulis o 8 Ll S
T sl s e
o ol 4 byse L O ol (See Gl 4 5S
el (o0 (2L 58 S8 iy © ) adl S5
35 huae siapale eus ) pay Gl ale ¢ &L
09 (el s auls LS s 50 stbiws 4 &) walb o
059 ofals8) ) Jes Guuls 0 5 550 (il 58 dalllas
a Sladl bl Syl sbie ajaiw jha b olis jsb

D99 cued (Sau€ o Sty (25,

Oy 4 S o s GBI (5 lomdS JUNS Gl s
Y8 LE ) cndls LL,I b (il b olisas
© €) SE Sl Gl @allhe gl 5o Ginpes (4
ook (add eoSeslnl e G0 GraliEl (galiy
L)l Sl glie asmics sha b ol alas Ho gola o
cund g el 50 Ol by eoSeslasl (ol 5 Gy audls
o gl Slusba Jole Glgie @ Gub 4 58 540
Al peals & Mg sad I8 Sl asui
sl Jsore sk e o, 5 YL Sl 3 a s
o0 il el 4 sate € Tradlie on 8L Sl 0
U pead sl or @il O e S slaglS)
ol s & ool 5o 1Al 0S5 anaale 5 oom sla
il LT oS el swds s ajls 28 mum;x.&.\uuga K
spdie din adldiS Hu HeS Ha0 Guls ciws 5 sbA e
aols Ll gobel nus b sad sualie 5 &l ymis gl
5eSa la pusSae s Jiewe 580 Sl T 5 b
e (5l st saaliie LS, 31 L850 LIS gaa
Ol e B eaaa OLES 5aS 590 e o9 1) el 4 S 559
Sle M) (5&.\.\.5&3.0;[3 JS‘J:L;Q L)""“L‘ BXERT )—AS 09 S
09 &S e Jlaial gl o By adly 5u85 5l i 50 5 o
OhAlS 5aS 550 48 (0 SlomdS gl sad JHES Wil ol

03 Lade Suplie ajuin sl (iul3dl il <l
Sa3AET Al ank sk o S5 51 A0 L Gl
S sAe S0 ol (Sae b gladise b il
XS 58 Owlpd) JEwe 31 g Laghs, (nl o as,lS
ook el Heo Gl dalllas o) Hoolaas las
s bl Sdplie apdio sha Gulidl b gladls



W00 50 S plie pyis 5 0 03 (or i s OLIKes s gpdn LosT

S oSy Saa b ladilae ol 5 By wsly Sslbe
Dy ool oS Qi leallan 5wl Sl glie ajaiw
rr.AllSGJ‘dﬁb)@._&:_ﬁ)‘d)&)d‘)Q.u.vl..i\s‘).as‘)‘gd

Jolse 59 oudd QLS Ol Lo sadl allle S o
slaaiw! @dbos LAl 5 Jaide (Sa) sgads (ilils
e (S5 cullad el lals als cor
L 0oy olmas ) ST Gl Gl 5 Sa slaga s
il LS, 5eS 5 shals

b S or al (Koo (S50 e wpde o
< s Lo Taas a1 glamals gsas 5 nals
S e T B PR T XIS B+ QU PAE
posis a5 Bla pard on SV Al U
Gl ol See bla Seea) Gl ,8h Siglie
By C)“)&iﬂ «< lA.i“' :)‘ ".JJ.J‘S salas uaem.u.l'“ JLA-U u:m.tg
\A‘)..LH.UJJQAL;HJLA.H‘ J&‘bﬁ‘@)ﬁ)\gd\g&")})ds.\l‘éﬁ%
K U‘A'.' C,\.\t': UJJ Las C,\;\AA‘ Lhﬁél:i AJJ‘J Jcm‘)‘ sS:\JJ:iuA

Sl JLS,5 Gl o9 pesed w0 1) el S 540

References

1.  World Health Organization. Obesity epidemic puts
millions at risk from-related disease.www.Who.int/inf-
prp1997/en/pr97-46:html,[Press
ReleaseWHO/46(online)].

2. World Health Organization. Physical status: the use and
interpretation of anthropometry. Report of a WHO
Expert Committee. World Health Organ Tech Rep Ser
1995; 854: 1-452.

3. 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 Engl J] Med 1998;
338: 1-7.

4. 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.

5. Folsom AR, Kaye SA, Sellers TA, Hong CP, Cerhan JR,
Potter JD, et al. Body fat distribution and 5-year risk of
death in older women. JAMA 1993; 269: 483-7.

Jio Suiy gosad slayniie gl aalllas ol o Lasals
el sa SIS i (S a5 (oo cullad
ot cnsan S gl o walllee S dalllae 0l S0 8 g
e Curea S gl o @lO s Wl S (gleallls alasl
Mosd @i pesd ol ) aS el 1) eas b
09 &S Ko slasans o Sy 5l (gulaas an S aal i
oand il (gl edld oA Wlsad s alGT (ol
G Sl asdin wsn shial tiies Sule s
Koo S ool polae i oS o Sy Ol sie
€ 1S 5l 1, @l slageals Bada Lol
31438 S5 5108 s 53 9550 dalllas (ol 5u

o3 5lobs s GBS Jlaal S sunl seallhe o)
B S 5l 0 s pead i3 S a1 S 59 5 GO
039 b Slplie abuin paadis o Ll 3l sl sols
0% 058 oIS sl (o Dha (58wl LLSS) Gas
Ol 5o Swad s SJlse wdle 4 ad saaline il o
B Slas 1 aallae Gl @l Ylaaal 5055 oS o)
5 oeandd Ho sl LIS adlle paad 1) ol 8a S
B & glile s (gau s (slad Gl s LA B slaad

Sla 3l € wae olis sale galls mls
podics JalSS 5 GBS 5o page Jole cul (Sas S

6. 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.

7. 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.

8. National Institute of Health/National Heart. Clinical
Guidelines on the Identification, Evaluation, and
Treatment of Overweight and Obesity in Adults--The
Evidence Report. Obes Res 1998; 6 Suppl 2: 51S-209S.

9. 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.

10. Van Pelt RE, Evans EM, Schechtman KB, Ehsani AA,
Kohrt WM. Waist circumference vs body mass index for
prediction of disease risk in postmenopausal women. Int
J Obes Relat Metab Disord 2001; 25: 1183-8.

v/



1WA sls ot ) (o ladi K/'.@;L;deJ

Ulpl panadgslio 9 jay19) 3£ (gedan YA

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

A

Lahti-Koski M, Pietinen P, Mannisto S, Vartiainen E.
Trends in waist-to-hip ratio and its determinants in adults
in Finland from 1987 to 1997. Am J Clin Nutr 2000; 72:
1436-44.

Cabrera MA, Gebara OC, Diament J, Nussbacher A,
Rosano G, Wajngarten M. Metabolic syndrome,
abdominal obesity, and cardiovascular risk in elderly
women. Int J Cardiol 2007; 114: 224-9.

Reaven GM. Banting lecture 1988. Role of insulin
resistance in human disease. Diabetes 1988; 37: 1595-
607.

Azizi F, Salehi P, Etemadi A, Zahedi-Asl S. Prevalence
of metabolic syndrome in an urban population: Tehran
Lipid and Glucose Study. Diabetes Res Clin Pract 2003;
61:29-37.

Ford ES, Giles WH, Dietz WH. Prevalence of the
metabolic syndrome among US adults: findings from the
third National Health and Nutrition Examination Survey.
JAMA 2002; 287: 356-9.

Maison P, Byrne CD, Hales CN, Day NE, Wareham NIJ.
Do different dimensions of the metabolic syndrome
change together over time? Evidence supporting obesity
as the central feature. Diabetes Care 2001; 24: 1758-63.

Schurgin S, Siegel RD. Pharmacotherapy of obesity: an
update. Nutr Clin Care 2003; 6: 27-37.

Mirmiran P, Mohammadi F, Allahverdian S, Azizi F.
Estimation of energy requirements for adults: Tehran
lipid and glucose study. Int J Vitam Nutr Res 2003; 73:
193-200.

Rothman KJ, Greenland S. Modern epidemiology. 2nd
ed. Philadelphia, PA: Lippincott Williams & Wilkins,
1998.
van der Kooy K, Seidell JC. Techniques for the
measurement of visceral fat: a practical guide. Int J Obes
Relat Metab Disord 1993; 17: 187-96.

Wagenknecht LE, Langefeld CD, Scherzinger AL,
Norris JM, Haftner SM, Saad MF, Bergman RN. Insulin
sensitivity, insulin secretion, and<abdominal. fat: the
Insulin Resistance Atherosclerosis Study (IRAS) Family
Study. Diabetes 2003; 52: 2490-6.

Carr DB, Utzschneider KM, Hull RL, Kodama K,
Retzlaff BM, Brunzell JD, et al. Intra-abdominal fat is a
major determinant of the National Cholesterol Education
Program Adult Treatment Panel IIT criteria for the
metabolic syndrome. Diabetes 2004; 53: 2087-94.

Jensen MD, Haymond MW, Rizza RA, Cryer PE, Miles
JM. Influence of body fat distribution on free fatty acid
metabolism in-ebesity. J Clin Invest 1989; 83: 1168-73.
Petersen KF, Shulman._GI. Pathogenesis of skeletal
muscle insulin resistance in type 2 diabetes mellitus. Am
J Cardiol 2002; 90: 11G-18G.

Browning JD, Szczepaniak LS, Dobbins R, Nuremberg
P, Horton JD, Cohen JC, et al. Prevalence of hepatic

26.

217.

28.

29.

30.

31

32.

33.

34.

35.

36.

steatosis in an urban population in the United States:
impact of ethnicity. Hepatology 2004; 40: 1387-95.
Seidell JC, Perusse L, Despres JP, Bouchard C. Waist
and hip circumferences have independent and opposite
effects on cardiovascular disease risk factors: the Quebec
Family Study. Am J Clin Nutr 2001; 74: 315-21.
Bergman RN, Van Citters GW, Mittelman SD, Dea MK,
Hamilton-Wessler M, Kim SP, Ellmerer M. Central role
of the adipocyte in the metabolic syndrome. J Investig
Med 2001; 49: 119-26.

Stein TP, Schulter MD, Boden G. Development of
insulin resistance by astronauts during spaceflight. Aviat
Space Environ Med 1994; 65: 1091-6.

Blair SN, Cheng Y, Holder JS. Is physical activity or
physical fitness more important in defining health
benefits? Med Sci Sports Exerc 2001; 33 Suppl 6: S379-
99

Mensink RP, Zock PL, Kester AD, Katan MB. Effects of
dietary fatty acids and carbohydrates on the ratio of
serum total to HDL cholesterol and on serum lipids and
apolipoproteins: a meta-analysis of 60 controlled trials.
Am J.Clin Nutr 2003; 77: 1146-55.

Sacks FM, Katan M. Randomized clinical trials on the
effects <of dietary fat and carbohydrate on plasma
lipoproteins and cardiovascular disease. Am J Med 2002;
113 Suppl 9B: 13S-24S.

Carr ‘MC, Brunzell JD. Abdominal obesity and
dyslipidemia in the metabolic syndrome: importance of
type 2 diabetes and familial combined hyperlipidemia in
coronary artery disease risk. J Clin Endocrinol Metab
2004; 89: 2601-7.

Koh-Banerjee P, Chu NF, Spiegelman D, Rosner B,
Colditz G, Willett W, et al. Prospective study of the
association of changes in dietary intake, physical
activity, alcohol consumption, and smoking with 9-y
gain in waist circumference among 16 587 US men. Am
J Clin Nutr 2003; 78: 719-27.

Han TS, Bijnen FC, Lean ME, Seidell JC. Separate
associations of waist and hip circumference with lifestyle
factors. Int J Epidemiol 1998; 27: 422-30.

Snijder MB, Dekker JM, Visser M, Bouter LM,
Stehouwer CD, Kostense PJ, et al. Associations of hip
and thigh circumferences independent of waist
circumference with the incidence of type 2 diabetes: the
Hoorn Study. Am J Clin Nutr 2003; 77: 1192-7.
Bonithon-Kopp C, Raison J, Courbon D, Bonhomme G,
Guy-Grand B, Ducimetiere P. Relationships between 3-y
longitudinal changes in body mass index, waist-to-hip
ratio, and metabolic variables in an active French female

population. Am J Clin Nutr 1992; 56: 475-82.



107/ Abstract Shaheed Beheshti University of Medical Sciences & Health
Services Endocrine & Metabolism Research Center

Original Article

Changes in body weight and body fat distribution as risk
factors for metabolic syndrome in Iranian women

Saeedpour A, Mirmiran P, Padyab'M, Azizi F.
Research Institute for Endocrine Sciences, Shaheed Beheshti University-of Medical Sciences, Tehran, |.R.Iran
e-mail: azizi@erc.ac.ir

Abstract

Introduction:To examine the association between changes in body weight and body fat
distribution and development of metabolic. syndrome. Materials and Methods: Changes in body
weight and body fat distribution and the appearance of metabolic syndrome over a 3 year duration
were assessed in 2176 women of the Tehran Lipid and Glucose Study. Metabolic syndrome was
defined according to ATPIIl criteria. Body fat distribution was determined by waist to hip ratio,
waist circumference and hip girth. Stable waist and hip were defined successively as+2cm and
-2cm to Ocm, respectively. Resulis:  The mean age of subjects was 36.4+12.7 years and the
incidence of metabolic syndrome was 19 percent during this period. After controlling for age,
family history, smoking status and physical activity, weight gain was monotonically related to the
risk of development ‘of metabolic syndrome (for each Kg of weight gained, risk increased by
1.15%). Changes in waist to hip ratio of over 0.07 cm, were significantly associated with risk
(P<0.05), independent of the risk associated with weight change. Compared with women who had a
stable waist, 2 3cm lincrease in waist circumference had 3.33 times (95%ClI: 2.14-5.22) the risk of
metabolic syndrome and 2 5cm increase in hip girth had 1.58 times (95%CI: 0.99-2.54) the risk of
metabolic syndrome. Conclusion: Findings show that changes in weight and body fat distribution
are associated with the risk of metabolic syndrome.

Keywords: Metabolic syndrome, Body fat distribution, Weight change, Body fat distribution



