[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

Ol 2lle 9 3250393 338 galoeo
Sk S o yd = gl Olodd g S eole ol
(YY) Cuigud)l) ) =2 sraxio ) (60 lowd (o2, (50,90

.

St la b O syl 5 Sl Oblsr g o138 (sla Sl

alos

=

A0 ¢S

Ol Ao 9 a8 gandllas 10 g3 HLES 9 oy

Yoo . . e Y. . e . T . . c ~
G2 O S8 Glomesre (o SS9 ol 1585 ¢ Sleal Jua 55508 e Sa S e

058 (Y (i angeds (S psle oy cauudd salie 5 5000500 942 psle (gouSidia g5y (Bla Gloss 5 oSy ©lEdas K ()
's\,l:a&i.S‘J“)ij@‘;\i @MJQMQG@QGM“Lﬁ‘J&@MJQM‘AJh stﬁ;ilb‘&u‘)éﬁj)\,‘;\:\.‘lg‘sgﬁ
g (S psle oI e salie 5 3050509 34k pole (GouSda o3y o000 ek SlBEaT Ko (VA aagd (S

‘@;‘l‘c @La...cd [EREY e}lﬁ 456.&&:.&‘4 ‘&:La_)d ?33)\5 G.t;JLs JELEREY bJ; ‘u‘_).e:a d’:t.u.l.d 60..\.\;.04:134 ‘54.\:“56 u_'l.d'u ‘&L:.t.@..s

‘O“):m‘):m (B9 ‘):SJ ‘u:uia.@_) J:Le.aj.l u&.‘z")@ ';J.‘.C szl ) 94.;S; LS'-?‘A}' c__.atuo K] 4__5;\13 QLL\S;_::" 5 st 5
e-mail: mirmiran@endocrine.ac.ir

a.\.:S?

<

5 Ul g 53 I B ot Sl el s el oS Ssle sloml (50553 2 Spes (Sl B adie
Ca.g.o."-n\.“..a AEEAL C)b:.-};O'V gf.bb- U:"Qj}-’. B :U&uﬁ:j)‘gal‘,o S O )wj‘ﬁb;ﬂbs GLAQL»JL:C)T ‘b\.;a’)‘
STy dola (50t 51 bl L s 5 pldb (laclys (bl XS 515 s 2 3590 Ol ded 5 A3
J|J3 g;"i))‘ JJ}&}:JJ‘)‘ J.Ju qwjtajﬁ'JuJ}(}oSJj) st LC)}J) u’.‘“‘us 6\Au.a:-u Y r\:v‘ﬁw
YV s Shessls O b ol laad go Jdowi = Jule Jdow 2y, 3l ealiiwl b olde 580 o tbaaly Lo F
Jols WLl o (580 5 JolS e 5 2SSl (s Jold (Il 138 (581 el s 4y (2108 05 8
O &5 oy VJL" wlie &S BIF 2> S Dyl g e dd adal I o ed sl S wsbal slalie
jﬁ)b;';'-b )‘%@d‘ﬂ BL HL« &‘.L'G LS}Q‘ J\:SA‘ L-Xi.:; onb&ﬁu&adueJ;&gﬁr&Jdﬂﬁj
by bl spmy o Sllad Ol b (b (218 (5801 Sl o (03 e Bl il Sall e o3, YU b
Saslae folge fdn 5 G 23l 2 aL5 U g S ol ds s LVJLJU e g S slaal iyl
slas Ny 6)‘%;""“ .b‘.:a"ﬂ Ji-’; odalin QSJ"Q;"’" .bl.;,l,é,,:, O g0 6 suled VJL\AU A5{‘.1.'9 djf‘“ O
Jolse 31 S Obl g i 53 @l (138 (50801 51 (55 m 15 S woms A salin 136 (sla SIS plaS a5 055

Al o oSS Pl sbul 5 0 G035 gauled Sl ege

A AT e i - A JAYY s dlal @8l 5u A IV/F el =l s

Oloss Gl s il gludas elsle (glodad gadalas
ol Olaalis wsny ol b7 wbioe p sl JLS,5
L Balyps € 9S00 oo (o230 O ol (Ul )
OB 5y S o9 sl Ol 4 it laiss e
Kosel oblsmss 3 s 5 oS Ll ad suls ol
Oihsdy o9 S e Jao sludis slalaal, el s
slasaly slaad b alasl Sl G0l 88 5 S 0

4_}UTI.L:LC.MTJQ;JJJJL&J:@‘AAQJ;)A;‘&_&W

~

doulo
Sl osdle Sleass Glose Lo cwlie (ga0das
L Galbd 5 Slawa ad; Hskie 4 G Gluisns glasls
slaal 5 soSola 5 058 gsunl el o wulai oo (2els
Mol Sye o0 50 Vb Gud Llas ¢ Ml 5 Sls
slaoole o SUKE 5o Sleas olus SN osbe ©

‘Ls;@.ub JLA.C‘ pae Do e JJJ‘LS.J’J‘J (5.}3.‘5&34@‘&


http://ijem.sbmu.ac.ir/article-1-1249-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

TP St ) o) (soladd ot )bz (50090 [yl pulgilin 9 juy119)3 322 (§alza Y

56 Lo Mad Al T w5 aB Seul gealllas
GB35 53 a8 VYOYY (\WAF-\YAS) (has3s onl asw
S o dudas o oladSdn i 4 S wo S eS 5
JKa L8 FAY. ulaad o) 5 gleaas glasals g,!
S O osled s el slapbins) JaesSS gl Sulas
sobews b 38,55 08 YYPY ol Lo wad oA juia
1o Shysa wolias ol s 51 45 w0, il go Jlow 4
GBaa s Jle VA BV Usa s ST G e Taula
on callad by s slassls gl sl € a)lse
33 (gl (5320 YVA 5 yuws YYO) L35 04V ccmudlss sa
gobin@dl go wl Gl pa Lol ola ) owle 8L JulaS
4 sy slaols aisles Ll 1 (has3y 5o oSl S
el O saliiad b il (Guis () 5958 sla S5
il (5 503) Gy 5 5 ine sladalihun 5y 4 953 calis
s S EETIRES

S (e 5 sy stuaS b 055 goSelal ) an
B s 5 (asSHLS @) OO paed Bl G g0 58 sl
saliianl b 5eS 590 soSedlul ad anlas (psesie )
G5 Jeand (uw pladyl Blsee Ll sl S )
G i S Sosee Sle Bl Vo ala b usd o 4 ol
S by lag,Seplil (gaan 5058 slba Bia lie
Sose 59 5B K 5 OBy duse 9 swa Gidsel LS LB
095 sulad A0 Sas 51 YL ) Sl T ad alasl gl se
Al (5 0 A Sas 5 SYL) Sa e s (O
A3

suli il Ly 08 oo (plie slacil e (b5
Ll € s aladl Shya selias el O
sud Ladlie aday slagiassy 5o of Lk s e
O e s Jaide Spa delusy el !
oA 5 oIl K g s o3I S sl yan 4 (132 A8 VPA
Sl 03 by sale Sy din 5l s olie geule
soale £ 5d 4 s ¢ 2132 sule 58 B puas 5SS 5 Gls 5
Olsie sualie (ups ol Gl sy sle by B8 G5 L9 (2132
S slaguliie cua 5) el (2132 o8 54 sou
slagubiie slaial, 51 saldicd b (s libin) S b
slass S ulasl abtie oy sad Joas oK @ TS

ii -Tehran lipid and glucose study

@Ingm@\kgmbeﬁgw\,‘mTMJ
cliell plie an3, aolse Y 58 WS padidie (S
Ss3gs (590150 oo Wb (IR s, ad sl sl VY a5 s
3o bLS) s o lagiagsy ol wasa TS lay
Sl a0 Ged LLas 5w e s sula b e
S bl oha Ol Lo sl 5 oF slaaily
@lie w35 Sy Bda o (Ulsa s 5 ok Gliulie s
adle 5 5 cwiiua 80 @l a5 ad; sl calbe
- 2B Slasba Jalse dan 51 a3 b bl e slaglen
o G aa s b e s GBla oY ps ebo i doe
3 TSIl blsa s 5u YL Gud LLas 5 o5y WLl YL
LLSO) 50 5 by O 59 FBuoe - 2B olan 4 )
o9 enlin (132 a5, Bda e Slsa s s 59 (Bla b o]
ol cueal Gula Gl (Sloa 53 Ol
sl Qllsasd Jsare (2132 w5, L)) 5 wabs
09 ol (glodas cuns s ol Wl o dase
saela S olie w5 IS bl sskie 4 saal sladle
53 S ol 0t a2 gla KN ) sl (ala
SIS saseal K g sad Ll (gloudis slasals i, )
LA Lo A gomany obile 5 olae a5, Al 3l
pa o8l Sl geninS o0 GBS Gl s e 13
codls 5o S 03l e (sdhe alge e ST L o133
Goo BAs3 3 G gln el HIKLEE sl
S suls ol Uil Qllsa s olie sla K1
L wsSas il ol 5 oo ¥l das gue olae
o ool ik SN ol sy osh L
el o o ool T e el Kia s g e g8 s
lon Koo glodss sl Sl g5, laghassy sdw «
PREP PN PSR T VL S-S

6‘.&‘&‘6‘9‘) O Sl J‘A’S@MJG&‘J# O‘):s‘_)d

TVead alasl
OhAs3 aa (plply Vel Koate GYLE s plak
Ll 5 S oblsass 5o it sl sl uas suals
e b oA slas 5 Sl LT

Lagigy 99l g

5 sleias cars g b s QB He sala Gha s

O A Ohsets a 5o G gl 5 wpl waw

i -Body mass index


http://ijem.sbmu.ac.ir/article-1-1249-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

Y 3Bl g g5 43 IdE o S

SIS SR i

lag o1 gsmandSas olae p3l (sdae ulge pen ol
e AN il olie sl S lalid gl s dals
BUNPTEINS S g X TS S S AR
3 8 slagia sy pulad so dagT (siae ol se wlis slise
T 8 8 esse Sl slaliz el s lagT Slsaas

(V dses)

—sals s sy JolS€ 7 S0 slalae oL Jgaa «S ]
slalie I8 5 sdae ulse Oloee b bLI,I 5o (oS sla
S asdien, o alie U1 (gl conal Gusian Lo Sl
S lie 2 sl 5 T el (pliE SlS S slad e
Il sladsan 5 SES ddaa 5l o saelss Jgan l Lo

> 3 lse (Ihi) S5 slalie gl o S saliil

g sla oS Sbealid (gl yu ale Jalas 5uIlT jo ouliice oy ge 38 AN (uis0 9,8 - Jgua

N

- el Jals - Jali - ud S-S laealo pabi SLa - Sl - solan - sho GBT- e 8 usn i gLl - sals
NHEX QU S TENY . USSP B TENP U B B TIPS PRGN STV S SV PO B - PO WOMPES: J 1 Eppeoos

- AT S S aa S S a5 - Gaoad el - S50 - S Sl Gl guia Losa - (S50 JIE - e
9 Sall g HLSn A ol il osso Jalan s T el L Gl Aot Ko S - (S os-

@1..“3&1\5.41—&JS_gluB&_GluLﬁd9)§#;MLA—‘:¢3S%;MLA_§\SL§_&.&_U&_&)}&

155 oxy - Sloes 08 su - wela (Sl G55 - adioes 5 lh o aia o Ko s 5 OsR) ORso- gle 0ess ¢!

JealylS ayS o Jmis ele oo S eda s wsio S (Solails ey, m glasa- 380 (Sl - g - &S

ik 0y 8

ol g QB - Jebine g - 5 - (Sgolen - pai€ 0L 8L Gl bl sad it oM
13 —(ebIS - s s 80 (559158 slacud S sole slalie Y
(ol sulal slagh s, alss) (e s TIPS RUI &
oo alaniiw 550l LA —Sh- G - b Cor - osd am S sd glasacy gl Y
Nl (slagans 3 5 sale G gl sl 0
Laca b g Lagla - suadllels (20358 Sa b s slas g 0T ¢ls) Lagligs 7
EopaS 8905 - fropdS ke grop Y

Lo g saen
A
©od - Blga - sk o adi€ ga (SIS (5 - OG- S o JlSede A
LA 5 Las e AN

b slas s

(oo b 0T 5o 53y sula sus 5 8358 ¢ 5 §r0 —abe 3 - oabe Ao s gre VY
corx bl Y
99 o —oane cle —sa oS coxpSobad WY
Jeuc =05} sl - Lo S 5 Lals 5o 6130 ook ol Y
o V0

(sols 5 mbo)
Ol s o st "

SR oS o S - (SIS s S Oponds slasac
B L LT A oaS WY
ab-dhe- obo- Sl gt 5 olw-eslio Ja- S Lial s lael A
sy sla slrsesd M

3238 - Ladads pll - s plolo - (ue) phlo- G- pbbo G- 50 8o (2usS LS jlaclayie Y-

oile - bsem gl s Lyl sl o Guae obes T

J‘JLML“J,A;‘bu‘;\,,ﬂuj”ggt_j@gwdp
Slen 510 D0 o8 5308 8 S Ple) bw ie (inea
5ol WS e By (Glad Ola 5 oo Slea Jela)

.Jﬁfiﬁu&}j))d&&hu%x

i- United States Department of Agriculture

L oaadlas ags gtdase 5o ssed5, S slacallas

bl Kriska (658 cullad gaelii 5 5 suldinl
b 58 0y S Sy bugie @alighiouss ol Ho Tl
WJad b biye 5 Abiae cad b glacalad ¢l 5
manllad b pdidss by O sl (g g 00k (solasla

(5 2lame S (oluww (Jlully Ld) Ko aadss sl


http://ijem.sbmu.ac.ir/article-1-1249-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

TP St ) o) (soladd ot )bz (50090 [yl pulgilin 9 juy119)3 322 (§alza ¥

Ladasly

hele s G 5 sl s 40 sladiily ulal s

S8 535 s5m sl 5o allals 5wl LlE otz (5 &I pu
it plalis Vo /Y 5 V0A bty s b a3 @
sl S 5y 58 s s ge (21a8 2NN Llole 5L Y Jgaa
aas e olds 1y (uagd ass g Jol sidase Lo (olie
08 OG5 Ol gl sk waluy olie sla S
shole Lb hls € slalie 5 La,siSU slass b Lls,|

92 OLeiSs 95 (5 i

S oual Cius da 2S5 951 g0 Jlale JLi- ¥ Jgua

lete galas

PRI < I Ry ]
. 238 slac g S

allals allea

NAs /0 alas s
il ) e
Al Al SLSaA 5 Las sae
/¥ - sad e’ &Hle
o ) slasaes olis 5 Lo sk
O
Al - o8 ol £
o ; soleT slaliz
- Al sle 5 foe
s - b s
Al Al La o
] ] Laa 5 Laal
- iy JolS =le
¥ <Y o 9l g
-I¥ - glswls sbon
- gAS coxpS obad
Al IS ooaue ol
/8 ) Sl
<X /Y Frepi
-y - s slasacs Gl
Al - sl sesed
Al - Fabe
A \O/A (e 50) lssls

leads Bda /Y ) 5iaS lale 5l 5 Koy /¥ 51 SV Glele SLF

e o e oLl sladsaa 5 solitu L
5o S5 el La @l MET! Siabie Jolas
29 s slacallad 51 kS 5a sl sud Gipen slacelis
Crnsds dlae) Gup a0 S oes cullad o1 MET s
ool T e 155 METh luie 5 o e a b s
b cnllad (gl 88 sud e (5353 5 o e
T s S5 sk o

G obss 1 asd e Hlas (B8 o)l b Siy S
Gents olla Lo woliliad gl pio,lis K K
o ol o sl slatso s pulal 5 wsS goSe)lal
10 Suem 3 5V sl s i SLES ulie 4,
G S L 5a W e DLas Glsie @ puia g e sl
s

il 5 okl b Lassls ,lel Jila3 5 4das
sladilge Jlas 5 @88 e VO saus SPSS
(Varimax Rotation) _uSlas,ls olhss b (PCA)Y Ll
pladl 2132 gla I cuaas skie 40 (232 65 S VY (54,
o g (232 W lele b pelad by S S0 4 el
lelin 5 glhaial da e 5 0 SIL Jole g il
-ouls aaple Jalads 5 Gadey slagiasS © s b S
Y ssbene b i lele 5L st da Siaves 5 La
T a8 Sk e lik s8I e 2 s (sl
Jole 58 53 13 N3 yueadd pulial s Ladale (5,18 oL
© oS s aladl T i slagiass w s L
Stel e sl alluls 5 alla it cla &I ol
il ha LS 5 gl ae b ciand 58 gl 08
o lole Judas 5l saal oy 4 calps b 32 slasy S
ssleas 558 4w 0 ol ik o I 3Ll 5 el cias
poe Sge 5 (AYVIV=FFIF) o590 S (VYY) ) S
Sl S35 S cllad Glose . Bud S (PPN - )
@l a5y so eSS, (Ll Sald cusea
oaddia Hline Slaik (ke o) e 4 Ol 5 Ol
LSl Sl lhuas LU, pasn sbie 4 008
5 08 Lldd S G0 ohuds b osad plulbs olic
Lol 5 (& Lsdas 0sedl O oulbid cures sla S5
A suldi

i - Metabolic Equivalent
ii- Principal Component Analysis


http://ijem.sbmu.ac.ir/article-1-1249-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

o 3Bl g g5 43 IdE o S

SIS SR i

Ol G G380 L 5 e ss O30 51 Sy ()l ey Sltel
e callad Gl b plae o &I G sl (ral 381 5Ll
SN Ll Ludn 8 Sk ©owdls ssay LS
B b sie o callas semys il Giul3dl Ll lie
2132 &I Sl Hain sa S 5 @il GRS k)
pa by B hwgie (Sa callad ses o aadly (il 58 ol

(¥ Jsan) <l Ghalal

La oo 0] ooyl 5 olaids olie &I wlas Ll

5 ooaS ol (g a8 S 518 laS 3 50 pgene oo

5 B e alla 32 &I lial 5 JelS S

Sl sad il oMe 5 cpoad slaSud s wole] slalae
05 G530 59 Il lie (s S (sal

5 a0l alle Slae &I SLael o e

all olae S Lo Sesad o ows S saaldne S

2138 Lo oSl el Sges 52 Ha (LI g2 53 (S Cadlad (a0 9 i (e g5 95T J g

P ,lsio Tl a3k (s oS P'luss Ty alaé s 9 alaas S5
pou S p9aSgw Jg) Sew po Sge pgu S Jl S
o
<-/-0 Ya/ YA/A YY </-0 YVIY YA# YNV Yo o
YA/ YVIY Y¥/f A YA/Y va V4 Sas
(Jbs) e
</-0 YA/OY Y/t YV/A </-0 Y¥/Y A \h \YY VoY
Y\/¥ YA/ YAV Yoy ¥a Y- /0 VY \Y-\0
YY/¥ Ya/v £/ YA/ YV/Y Y¥/Y Yrv VF-\4
<0 VRV VA/\EY ANEY <0 AT \OAED  YONER 0-f  (MET) ¥ cullas

Salsalie Jobae F el Hla gae (g5LeT 53 SIP<- /20 Hlue T et 58 S S5 5u (APF/F=N < 1) oy Sgun 5 (AVYIY=FF/F) 2 50 Sgn (AYVIY) Lol S

€ Oaoling (55,18 By oad (a5 5 sy 2dliso b ol yen
J‘J\}—Q:i) Ay saalie ﬁ.uug\s X D) ‘e:n.:.uﬁ “su sS:;.‘\g.é A:\.u.u‘
(% G

" 0 U S B 50 S W g g S
Y0
Y.
\0-
\.
0 7 7
1A con A o

dl o chawpS
o9 Lagideldd yu (bl o u'H& =Y ylag—ad
plleu (138 (5 93U (slaSgun

Wy gk

Ses 08 e S

5 5 ailse allul glie &I L GBlsass 5o

S s 5o s YL olhaas S 5 gl con slas
gl o ol Salgd wacal 5 acaliy (BoIS By oad =8l
plls olie &I 5o YL Hlael s S GBS ok

0 sl S

B &

B S

‘IV»-'._‘

War ead ban chweS

SLaSg jo WagaRacad ju Cdbju () jae =) o gad
pllauls lag (5 g3l


http://ijem.sbmu.ac.ir/article-1-1249-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

TP St ) o) (soladd ot )bz (50090 [yl pulgilin 9 juy119)3 322 (§alza #

Mg D& s Bppus Vour -
; D Bppd Mppud
fuvr ,
—% jj O“.* '—'-
o "
EN E fuo— _
3 Feos 3
- -
Y...* ,:
Y.“ i Yon—
\0007
' \ \ ’*E%I\D”'\ l\ \ \ \ R
B R O T Y S RN X VPR O Opeliny meliny el mdS Al gy e el
A C <4 A C &g
SlASEw jo Lagdde jay Gdlsyo o jae —F Hla gad SLASEw jo Lagide sy Cdlsya o jae =Y Hla gad
allad lié (g o<1 Al gl (s o1
Do - Boen -
g; foor 4 fooe |
9 3
1
g Yeeo o y& Foor |
ES 9
'2) Yoor 4 : Yeur |
3
-
- . ] l
Jo) Sgew pos Sgew po Sgeu Js) S pod Sgew po S

Lo S o 5 ) @bl e ol yse —F lagad

alleals alad (g oS!

b oSada b o allul plie @ &I J ads sualin
Siel Gil3 L S s oad 4w b 58 59 5 BMI
ssh 4 S ae s BMI e lluls i oS0

S slasgu 3 50 cdlyye Ol -0 lagas
Al lad
LSl 5 pu callad e 5 puia w4 sl
03 Selalas Jolse olsie 4 Jolse (nl g e olie
Sadalae Jolse ol Jsaad 51 Guy o wad 48 S Lk

(¥ Joua ) 28k QB8 oS

plSma o (Joiwbs 5 Joiaaw) ooa HLasd G bls))
shele hlas (ngy 5 sae] ciwn 4 olaz lag&H )

138 5 o3 slasgis ju yaS 590 9 095yl BMI (secwslis — ¥ Jgua

P lsis s alad (5 oS | Tadluals ik (s 980
po S poa S JY S Py S P9 S Jy S
Sefe0 YVAESE ONYARY XEIYEY <[00 YVYEY YYARY TAYEY (et i asS6lS) G seu s sl
<./-0 VA/¥EY VY/YE-/A VEAE/A <[00 VE[-EVN vy/ot- /A VY/\EY (o siiles) oS 5 90
NS VeVSEY AdjoEe /A Aa/EEe A NS ARRVACS N DRV EE SV AN RRVAE YL (ssen Sielie) (ot 5oa ,Lid
NS BN BF[EN FOINE-/A NS FEIE-IN BEINELIV FONES[Y (ssan sieslis) Jsiabis o5 Hlad

il o sl solel s S el Hluane g bl S SIP</r o jlatia T ok 43,8 a3 5o (VYA ) e S (XYY 50 S (AVTY) ol Sous®


http://ijem.sbmu.ac.ir/article-1-1249-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

\% 3Bl g g5 43 IdE o S

SIS SR i

Gl sLalie e 4 il S oo LAl G5 it
SBras 5 ediiond (poad b 5 5 0d Jsars Hob 4 4S) su
Ladas ool aSb awipls Jolad ol SSp s 5 SSoaly Lag]
plEaa Lo Jsare sob 4 5 Gdls pa oS Say cullad
b, (s Ol 59 T A e 138 b Ll
5 sualie 5535l 5 I3 sla sl 3l alSgs o
o Ts OblKes 5 LSS Ghagdy sladl wlie
alle plie @ &I o 1y b1 I, Kea s McNaughton
VAT s spde iugal OIS (Jsiabs oed Lad
m30 5 mala Ghasdy oo alle o132 SN G o0
Ko olame chasdy ool oo &S wa La DASH ol
sals Lt Kos (sla s s cousts g Sa5lasl 3L
oS oole Wl oo L (Sl b g3 Sad b)) (o S peme
Gyan oS da g 1, ol &I go ol 5o ealas
53 0 el 555 58 28N BV ol 5o Sa bagie
590 08 ¢S VIF (DASH w33, o Sad Gl € el Jls
by
>S 559 s BMI b b 5132 (s8I (o sSae LS|
539 5 BMI L bl lie S0 o afions b3,
Lol ool wiasa s mala Ghaghy gladily 5 5
Srae 5 e Sl ss sl Jsere slaee s
OialS 5 (JolS SAE 5 (i 5 s sme B Hldsw slags’,
58S i ulge ol 5 pond woon slalie s
Ol L o s wols Slsaaa Y (35 sty
saits saaliie BMI 5 iz sl &Il fpus (sla sine Lol
e 0l GBS asa b wlgs e sl ol Ve
b (2138 a3, guls (LIS aS L 5 usa Gos s B @
hh 53 gt ol Do sd e YU BMI (gl sl
oo Oblsass Lo ) e &Iy Gl g bLS)
ol 80 ceuy e GYLS 55 5o LLS,) cpl L 5 80 SO
S G 1 solaiae BLE) Sl (U5 s phass S
Mol s S Bl 5 asee SBly (2li
OF 5250 5 @bl cuagans ey uala (iags
Solae 5 ol gadaly o 5o 4S uss (hag3 Gag oakis
S Saalas Jolse 5 cedas (ol s 8 e o ) L
g4ihie (Mand Glhae (guliaill o olaial gadils dlaa
002 OB 5y Ol 09 (Pls - o AL Sy e S
5 BMI iz a5, e LassSl ol 5 pudas oS il

L Ollsa s ubanads wld ol S e HLAS

&

g_\A-.\

LSl a5 g Olilsa st lie (sla Sl calis
rala (Bas5 Bua Glgie YL oA Las 5 Fla Ll
sala s de Gl Gulil s o8 S 518 da S e
gt it I dls € ol Sl 5o Ghasdy byl
L s Ol 09 cnald suls S8 LIS we 1y ollsa s
O saal s 4 lasols 5 Jlele Julas ) salas
sl olie s8I 5 o(FFQ) S1 s ol s4ali i
ALl it o8 wd saalie (Blsmss o oo alluls
slalie 5 oud wdial oM (apd glagudys Jold
slie gl alle a2 &I aS Jla o g sube]
JSES CoaeS olid 5 Jol€ oM colas w31 o)
G 5 e base i g G b (2130 slasSIals g
e 5 olasdiw oy oS ol SYL ol b (alie
Sam el bl oS 50 5 BMI i ulis b JolS
5 alSga on obine bl LasSalilae 31 Jaass
sanliie ((Joiaubss 5 A sinns) gsaolad 5 olie sla S

caled a5y ool Ho sud glhaiul plae sla KII
Sau glagia o3 5l sud ploatl lie ol S ol
SN Gl Alal i @SN Spa Slpie 4 bl
Ois5y o9 Sy por sk) sl Gl (plae
Sudg) Sadg g s SI " McNaughton
3 RS 59 (S 5 el K diiy Ohol S
s Northstone =M ¢ <!

pllos (2138 s8I 5o Gloey Sl Guala (a g3y 5o
S s oo Ghaada oslE cpl s Gl 5
YL F8L50 6353 Ol dils 4 Bl 5 e (Ulsa 8 (plae
9 Oblsass s (olae wdlya o oA GBI Ha ol
WG 5Ll Cpl 4 sade S w132 5 pold gl Jdo 4 b
ol b0 sy (Bl sa 93 G o 2138 g SI 0l (gl

5 ool lie @S on ol ol susla Suagls
@it Sl G e 5 paiins (bLS,1 (S cullas
aal gl 3 gl o dad (oo Sae LSl Sas cullad 5 &ILLB
Lol aladl 5 0sadsb lals S uols sy ol
@i 3Me 5 S Jolse 368 O (S S mnlS
Gy 0 b i K o Jls) ol GUIsa s Lo
S Sllsas 5 Ladas LS € ) (oelly 5 oYl


http://ijem.sbmu.ac.ir/article-1-1249-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

TP St ) o) (soladd ot )bz (50090 [yl pulgilin 9 juy119)3 322 (§alza A

855 Gl S wd aladl 08 4 semaie B 05 S S s,
Slale (a0 5o lasy S Sos ) b G S L3 Sy
Sd ol &I uls Glas sala Ghasss (S e

i Sliiel &S Sllsa s s bl Sl5e8 (Ul s
S S cullad ghhle amals bl olae XN
Galmly Sag UL 5S He0 5 G e sule
09 o callad (Rl g el (s0385 @S slawelis
(5‘4:2‘9 C,\:LAA‘ _}‘ wl; K] uu_}‘..\.o c.’c.a.u BE) ul.}b.;}s

.C‘.u.u‘ J‘JJJ&_}.}

References

1. Rogol AD, Roemmich JN, Clark PA. Growth at puberty.
J Adolesc Health 2002; 31: 192-200.

2.  Spear BA. Adolescent growth and development. J] Am
Diet Assoc 2002; 102: 19-23.

3. Lake AA, Mathers JC, Rugg-Gunn AJ, Adamson AJ.
Longitudinal changes in food habits between adolesce-
nce (11-12 years) and adulthood (32-33 years): the
ASH30 study. J Public Health 2006; 28: 10-6.

4.  Enns CW, Mickle SJ, Goldman JD. Trends in food and
nutrient intakes by adolescents in the United States. Fam
Econ Nutr Rev 2003; 15: 15-27.

5. Mirmiran P, Azadbakht L, Azizi F. Dietary quality-adh-
erence to the dietary guidelines in Tehranian adoles-
cents: Tehran Lipid and Glucose Study. Int J Vitam Nutr
Res 2005; 75: 195-200.

6. WHO. Diet, nutrition, and the prevention of chronic
diseases. Report of a Joint WHO/FAO Expert Consul-
tation. WHO technical report series 916. Geneva: WHO;
2003. 916: 1-149.

7. Mohammadpour-Ahranjani, B, Rashidi A, Karandish M,
Eshraghian MR, Kalantari N. Prevalence of overweight
and obesity in adolescent Tehrani students, 2000-2001:
an epidemic health problem. Public Health Nutr 2004; 7:
645-8.

8. Kelishadi R, Sadri G, Tavasoli AA, Kahbazi M, Roo-
hafza HR, Sadeghi M, et al. Cumulative prevalence of
risk factors for atherosclerotic cardiovascular diseases in
Iranian adolescents: IHHP-HHPC. J Pediatr (Rio J)
2005; 8: 447-53.

9. Berenson GS, Srinivasan SR, Bao W, Newman WP,
Tracy RE, Wattigney WA. Association between mu-
Itiple cardiovascular risk factors and atherosclerosis in
children and young adults. The Bogalusa Heart Study. N
Engl J Med 1998; 338: 1650—6.

10. Hu FB. Dietary pattern analysis: a new direction in nutr-
itional epidemiology. Curr Opin Lipidol 2002; 13:3-9.

11. Newby PK, Tucker KL. Empirically derived eating
patterns using factor or cluster analysis: a review. Nutr
Rev 2004; 62: 177-203.

C,u.u.i‘\}]@ oW 93 V¥-V\A K) AR U‘““" LgLAbJ_S
G Jo wns Wl LU, el usse 5o ) i sladssls
m\,)‘.‘:@.d&.ﬁ:_&&g uls.é‘ uéJ;JJégﬁﬁ‘a;kJ&.‘J
oll olsie © Ssa walas saabitica s 51 soliiod
2ol eSS Ul 4 ads slassls ol sl
) Jl%:i‘ L)MJ:;:.' 6‘_}.} ‘_) LgiLACA;iJJAM JJ.% 64.]&5[;
¥Y .

ol

Jalad S a5y Gl cend b slacussaas VA

dla oo g s b oo sl S G S ol Siaasls
Sosmenn) lapm,s ol sad aladl lods HE
sla,saS oo Jliw (glie Sl g, sad sl
) salans gl L Lag,T gladiils 4 58 £ o pum iaks

12. Lin H, Bermudez OI, Tucker KL. Dietary patterns of
Hispanic elders are associated with acculturation and
obesity. J Nutr 2003; 133: 3651-7.

13. Park SY, Murphy SP, Wilkens LR, Yamamoto JF, Sha-
rma S, Hankin JH, et al. Dietary patterns using the Food
Guide Pyramid groups are associated with sociode-
mographic and lifestyle factors: the multiethnic cohort
study. J Nutr 2005; 135: 843-9.

14. Mishra G, Ball K, Arbuckle J, Crawford D. Dietary
patterns of Australian adults and their association with
socioeconomic status: results from the 1995 National
Nutrition Survey. Eur J Clin Nutr 2002; 56: 687-93.

15. Pryer JA, Cook A, Shetty P. Identification of groups
who report similar patterns of diet among a repress-
entative national sample of British adults aged 65 years
of age or more. Public Health Nutr 2001; 4: 787-95.

16. McNaughton SA, Mishra GD, Stephen AM, Wadsworth
ME. Dietary patterns throughout adult life are associated
with body mass index, waist circumference, blood
pressure, and red cell folate. J Nutr 2007; 137: 99-105.

17. McNaughton S, Ball K, Mishra G. Dietary patterns of
adolescents and risk of obesity and hypertension. J Nutr
2008; 138: 364-70.

18. Esmaillzadeh A, Azadbakht L. Major Dietary Patterns in
relation to general obesity and central adiposity among
iranian women. J Nutr 2008; 138: 358-63.

19. Azizi F, Rahmani M, Emami H, Madjid M. Final report
of: Nutritional status and serum lipid and lipoproteins
“Tehran Lipid and Glucose Study”1377-80. Research
Institute for Endocrine Sciences, Shaheed Beheshti
University of Medical Science. Tehran Lipid and Gluc-
ose Study: rationale and design. CVD Prevention 2000;
3:242-7.

20. Hosseini-Esfahani F, Jessri M, Mirmiran P, Bastan S,
Azizi F. Adherence to dietary recommendations and risk
of metabolic syndrome: Tehran Lipid and Glucose
Study. Metabolism 2010: 59: 1833-42.

21. Mirmiran P, Mohammadi F, Sarbazi N, Allahverdian S,
Azizi F. Gender differences in dietary intakes, anthropo-
metrical measurements and biochemical indices in an
urban adult population: the Tehran Lipid and Glucose
Study. Nutr Metab Cardiovasc Dis 2003; 13: 64-71.

22. Kelishadi R, Ardalan G, Gheiratmand R, Majdzadeh R,
Hosseini M, Gouya MM. Thinness overweight and obe-


http://ijem.sbmu.ac.ir/article-1-1249-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

Obl g 55 3 gldé sla S

SIS SR i

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

sity in a national sample of Iranian children and
adolescents: CASPIAN Study. Child Care Health Dev
2008; 34: 44-54.

Hosseini F, Asghari G, Mirmiran P, Azizi F. Repro-
ducibility and relative validity of food group intake in a
food frequency questionnaire developed for the Tehran
Lipid and Glucose Study. J Epidemiol 2010; 20: 150-8.
Ghaffarpour M, Houshiar-Rad A, Kianfar H. The
Manual for Household Measures, Cooking Yields Facto-
rs and Edible Portion of Food. Keshaverzi press 1999.
Azar M, Sarkisian E. Food Composition Table of Iran.
Tehran: National Nutrition and Food Research Institute.
Shahid Beheshti University Press; 1980.

The Nutrient Data Laboratory. Food Composition Table
(FCT), food and nutrition information center, United
States Department of Agriculture (USDA). Available
from: URL: http://www.nal.usda.gov/fnic/foodcomp
Mirmiran P, Azadbakht L, Azizi F. Dietary diversity
within food groups; an indicator of specific nutrient
adequacy in Tehranian women. J Am Coll Nutr 2006;
25:354-61.

Esmaillzadeh A, Mirmiran P, Azizi F. Whole-grain con-
sumption and the metabolic syndrome: a favorable
association in Tehranian adults. Eur J Clin Nutr 2005;
59:353-62.

Kriska AM, Knowler WC, LaPorte RE, Drash AL, Wing
RR, Blair SN, et al. Development of questionnaire to
examine relationship of physical activity and diabetes in
Prima Indians. Diabetes Care 1999; 13: 401-11.
Ainsworth BE, Haskell WL, Whitt MC, Irwin ML,
Swartz AM, Strath SJ, et al. Compendium of physical
activities: an update of activity codes and MET inte-
nsities. Med Sci Sports Exerc 2000; 32: 498-504.

Frary MS, Johnson RK. Energy In: Mahan LK, Escott-
Stump S. Krause’s food, nutrition and diet therapy.11th
ed. Saunders: USA, 2004: 21-36.

National High Blood Pressure Education Program
Working Group on High Blood Pressure in Children and
Adolescents. The fourth report on the diagnosis, evalu-
ation, and treatment of high blood pressure in children
and adolescents. Pediatrics 2004; 11: 555-76.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Khani BR, Ye W, Terry P, Wolk A. Reproducibility and
validity of major dietary patterns among Swedish
women assessed with a food-frequency questionnaire. J
Nutr 2004; 134: 1541-5.

van Dam RM, Grievink L, Ocke MC, Feskens EJ. Pat-
terns of food consumption and risk factors for
cardiovascular diseases in the general Dutch population.
Am J Clin Nutr 2003; 77: 1156-63.

Li SJ, Paik HY, Joung H. Dietary patterns are associated
with sexual maturation in Korean children. Br J Nutr
2006; 95: 817-23.

Northstone K, Emmett P. Multivariate analysis of diet in
children at four and seven years of age and associations
with socio-demographiccharacteristics. Eur J Clin Nutr
2005; 59: 751-60.

Coon KA, Tucker KL. Television and children’s cons-
umption patterns. A review of the literature. Minerva
Pediatr 2002; 54: 423-36.

Utter J, Neumark-Sztainer D, Jeffery R, Story M. Couch
potatoes or french fries: are sedentary behaviors
associated with body mass index, physical activity, and
dietary behaviors among adolescents? J Am Diet Assoc
2003; 103:1298-305.

Nicklas TA, Webber LS, Thompson B, Berenson GS. A
multivariate model for assessing eating patterns and th-
eir relationship to cardiovascular risk factors: the Bo-
galusa Heart Study. Am J Clin Nutr 1989; 49: 1320-7.
Rafiei M, Boshtam M, Sarraf-Zadegan N .The relation
between salt intake and blood pressure among Iranian.
Kuwait Medical Journal 2008; 40: 191-5.

Appel LJ, Moore TJ, Obarzanek E, Vollmer WM,
Svetkey LP, Sacks FM, et al. A clinical trial of the eff-
ectts of dietary patterns on blood pressure. DASH
Collaborative Research Group. N Engl ] Med 1997; 336:
1117-24.

Kaaks R, Riboli E. Validation and calibration of dietary
intake measurements in the EPIC project: methodo-
logical considerations. European Prospective Investig-
ation into Cancer and Nutrition. Int J Epidemiol 1997;
26 Suppl 1: S15-25.


http://ijem.sbmu.ac.ir/article-1-1249-en.html

89/ Iranian Journal of Endocrinology and Metabolism Vol 14 No.1 May 2012

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-08 ]

Original Article

Food Patterns of Tehranian Adolescents and Their Relation to
Anthropometric Measures and Blood Pressure: Tehran Lipid
and Glucose Study

Koochakpour G', Hosseini-Esfahani F!, Bahadoran Z', Mirmiran P2, Azizi F3

'Obesity Research Center, Research Institute for Endocrine Sciences, 2Department of Clinical Nutrition and
Dietetics, Faculty of Nutrition Sciences and Food Technology, National Nutrition and Food Technology Institute,
3Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical

Sciences, Tehran, I.R. Iran

e-mail: mirmiran@endocrine.ac.ir

Received: 26/09/2011 Accepted: 21/11/2011

Abstract

Introduction: Adolescence is an important stage in life for establishing dietary habits. There is
little evidence on adolescent dietary patterns and related risk factors. The aim of this study was to
determine food patterns among Tehranian adolescents and any associations to anthropometric
measures and blood pressure. Materials and Methods: In this study, 507 adolescents, aged 10 to
19 years, were assessed. Dietary intakes were evaluated by means of a validated semi-quantitative
questionnaire, and anthropometric indices (weight, height, and waist circumference) and blood
pressure were measured and recorded. The Kriska physical activity questionnaire was used for
determination of physical activity levels. Results: Using principal component analysis with varimax
rotation for 21 food groups, two dietary patterns were derived. In the healthy dietary pattern, whole
grain, low fat dairy and vegetables, and in the unhealthy pattern, sweetened drinks, fast food and
refined cereal pattern were included. Significant differences were observed in the healthy dietary
pattern between boys and girls, as well as, among different age groups. There was significant
association between the unhealthy dietary pattern scores and physical activity (P<0.05). After
adjustment of confounding factors, significant associations were found between unhealthy dietary
pattern scores and body mass index and waist circumference (P<0.05). However, no significant
association was observed between blood pressure and the two dietary patterns. Conclusion:
Adherence to unhealthy dietary patterns was an important determinant in increase in body mass
index and consequently in central obesity among adolescents.

Keywords: Food patterns, Adolescents, Body mass index, Blood pressure, Waist circumference, Tehran
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