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ii- Estimated energy requirement
iii- Face validity
iv- Body mass index
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iv- National cholesterol education program

G soSe)lul sae gu b sie il sl Gladias Jais
Osaoldd ad e WS Ol o alg oeaolas s
oiebs Oeaolad 5 las aly) Gad sanid b (sl
S o s Gad b b

BB P cnllad b sy 5 soliind b (Sas cullad
S 9 b obol Gblsas @le (MAQ) Jass
e cnllas Ha aladl Gle) ©ue g olasy slaad b 5
Il S cullad mhacs stawlas (gl sad san 5 3130 )
cn 5 0T et st Galead s acadlas 51 S 8
8 MET Llaie .ad suls o5y ("MET) Sdslie Jolas
olasy slaal g a8y cua e nllas o (b @ae cullas
@%ﬁagaaimagaln|3‘gpmjag:dbj
b oo Wupd 5 Sa callas Gl L e s
s S GEOIS aa/ el MET G 5 (S cullas )
cullad Lo SY & S callad ¢l gulead s 0531 e
oL 5 (FSMET<F) Luwsie (MET<Y) e
Y 84d aads (MET>#)

Oose Bal el \F BAY 51 Guy Ly Suse)] alas 3
O Lo S e A BV el G it Job o
ol 5 osa XK cha oS5l gl Sk
5 «oslgas HDL = 5l 5 wyunig 5 Jolit gy
VL VT Tve U GJJT@.; Oy J A YO B Y- oae o
L soieullS (has b soSasad Sos Olad Ho (55 a8
el 5w S oSl Skt KK 5l salii
- 055 ool eSHd oS slaenS Bl saliind b
NIVEVS-NURVN RCHPRIP T v PSSV LY v N L« SOV PP (A B
C5 0 w5 slos Gsedl Gu 9 Guod Sl
3 oue HDL - 5,5 mlaca cpiman Mass /NP 5 +/7
dolae U B gl Guls slagsnsml ool G,
G50 ol solad sl by sl SSLKS i
6l 0sedT Gusr 5 Guus Shmis cass s K ol
Mosol s 0 /Y 5 +/0 w55 w HDL - J 5,5l

Gaslae 03 Hpdae 4 GOy paedi b Qs so0 8 gl
5 o @l A0 Sae > BMI (glls sl s 00 S
rasb (OnpelS gtalllas Guliad ) Sl cumen uia
Glal Hlha 5390 Swws > 5 A0 Saus <BMI gl ol

i- Modifiable activity questionnaire
ii- Metabolic equivalent



\% S s p gk b (2 M8 0155 kS

Ub@}j&"ww

sy

Sl VA BV Gleass VP gsy smala (Ea g5

098 e oSke i alail wuss iAs ag] as e OF/0
9 JLw VF/PEY/A 5 VF/A£Y/A LS 5 @ Gloen 5 oliaa
Oblsas IS Lo Sulglie asnis 4 e 3l s o
s (ANOIY Ol 5o s AYe/e GlBAs La) UYY/Y
YV dsas oo Silglie aoui slial 51 S e Gl (:Sike

NENP PR

o o slasaie 3 Joaas b s ANCOVA (5051 5
BLsl bl el crns 4 oy callad 5 38l o0 535
O @l 5 Sdplie aomi b LlE 05, Sl Gn
i slasiie 3 Jan b 5 Ssead (e S5 b
G20l 5 oS aladl Say callad 5 (J3Los 55 (G
Ol (sl a4 S IS Hu e e Olsie 4 Sl SHls
Gl @ wls oS glageals glas)ly 50 P
S AS slasiie gl 5 hd G sSH Ol (S slasiie
Sl olgie 4 P/ a0 S soliial Siicead ¢ sa S,

o ;Aﬁ‘)ﬁ J|JL5;“-A

pol sl yo ya 0uaiS S gl Al VA B V0 (3l g 9 () A0 o Sl galie o jads 53l Hlare Sl yaal g (aSilas - Jgua
O 0 sl g uaS (gdadllas

P s o580 Js g e
(VeF = alasd)  (FY) = alaad)  (FAD = ulaad)

<ofe e 4Y/YEA/Y AY/FLpIV 41/Y£4/) (o hie i 5o 0 S lie) (5 sl S K cbale
Y AY (oY) AY (0A) va (¥4) (dbeo wem 59 0 Slie) 053 wsenKis 5 e
[-F Fa/9xY 4V LAVATIRYIN 0[N+ [F (B b o 53 a S ko) o sa HDL - g 5ilS clile
AR VEIVEVY/Y VAIF£\Y/V VO/YEN - /4 (Siesbilas) oS 590
<efeN ARRVAESAIAY V- Y/ARNY)E 44/0+ )N/ (ssen siolie) s o5 jLad
A FVINEN /A FVIAEN - [V Felo=A/F (559 sieglie) Jsicwbis oea s

5 OIS (LSols Ol dials) Blie woews 5 wlale Gu g Jlogs ale € T ool sud saliieal £ o507 31 5 el Hloiae g,lel s 3IP</+0 lage *

03 1 oo o W8 s, sl ¥ saa

Sy 3 o3 5] Gy a0 o lets DGAT Slitel slaS s
© DGAL Sl ass¥l alpdh o 65530 @dlbse puia
YAAY) s Sola GeSomb alpdl 51 SYL gols e b
(P<-1+Y tsJSLS VY L delia Lo (s IS ,LS
Ofipd 5 (s 5 ol s S 5 (3hss 55w ss
paiiews gdbuly DGAT Hliel b 55 e cdbye J&s
oYL s 4 ol o e 3 (P<+/++1) cls
S8 L denlie Lo wmals L5 DGAI Sliel Sls
(202 O (BBl @55 aspe @il Sols e Somb
s 5 bl Coa glaasd (il oo slasl
slad 5 pldl oo 5 Ehos @38 wess
AREL ePoml aaw 5 Jooial @ab,e (ol
@l Al glage 5, @lss € (S 5o (P<-/- 1Y)

alas ul.alu |‘) GJ‘JL’_}M

.@.u‘ég.a“‘@.ud‘t__;u_ﬁgj_b.o UJAJTL:L;J‘JUAMCEL“

chle L5ab KK chile Gle/oSile ol olas ladsl
G Ol 09 (J e saolad 5 oS a0 (g 5
S sl o Ho gl el Gloias 51 Y0 golssme b
1ol a3l s 5o L T slal 5 Sl galie auien ol )
9958 OIS 5 Sl Gl 59 G w nalig 53 Gl
59 ol el pla 5 Sulglie podie shils oly8) s 5o
Ofaed (Y Joua) odlss golabre olE Guia g8 on
Ol Olae 5o Sl galie a o S oSl ad saaliie
(7O¥/0 5 ¥A/F 53 ) wdls oo Wb 5aS 590 Ol 5

s VAEY/+ suala hasds o DGAT Sliel oSl
LU oo 3050 98 sla S5 5 (Ao b Sl o)
w3y ui€ DGAL jadls ulal o (F Jsua) cuils
Mgty Lol P/ 1) 5ss Ol 51 5L oloiaa la
O 58985 sl (e nSilie b padls ol Sl e
2355 sale s ol (e



1y %Jj/:’ L;ULJ :/Prb)/b (5099 Ulnl pangdoslio 9 juy(19)3 32£ (galan A

Smadllas o jlga Sata yo o (T S50l 9 Sl galio i s Mise allea V4 B Ve (3l pouy 9 (3 330 (319l 5 a3 93 -Y Jgua

Ol il 9 23
TP lais o131 Js g e
(slaas=V+ ) (slaas=¥YY) (l223=TAD)

<[y A (V/Y) Y (-/8) Tr(V/F) O 8 il 530
¥ YOY (YO/V) vy (£v/¥) VA4 (¥-/4) YU woyen s 5
Y- YYY (FV/-) VEY (FF/Y) V. (¥a/¥) ol HDL - J 5 5l
JY- Y#5 (0VIA) \Wo (0¥/0) VY (¥a/#) YU S 0
JIYY AY (VV/0) ¥\ (\Y/A) ¥ (V/¥) YU ooa olis
A YOA (YY/¥) AN (YO/Y) VY (Y+/4) F S gl apain

aodie 5lde Ferranti sad (haad iy yad guleal 5o (my0) slasd T ool sat soliinl (A S sdae & 5031 5 5 cosl Gl fme s5LeT 53 5IP<+/v0 liae *
m 535S e Y8 ZHDL -y et e il e m 5o S bin VS s e s s 08 1+ S 6 B 36 4K) Sl b
oolal s i 5 e (515 V0 Suam < 4S50 w053l sl 5y sl ln s 53 0 S ks 80 SHDL - i€ 5 llas' V4 51D s 51w sl e

(5 5 i s O sl 00 Sam < Jgialis b dstewnes 553,08 (ol aalllas

LS e Gl 53 Gl sl 9 8 dalllas g lgn (stda g0 jaouiisCiS ol bV B GLIsa 93 sLAS 59 -F J 9o
(DGAI) lae aady slalaial, 5l s 9 peald

DGAI jLisl slas,la

P trend ¥ v Y \

(wlaas=\VY) (alaas=1¥4) (Wlang=Y+ ) (w1a23=1A0)
VV/0--\F/Y0 V- /YO=\V/YO AIVO-N\ ]+« ¥/0-—A/0- DGAI 3Ll 4ials
VY ¥4 Y. VA0 suiiSeS yut ol3) slass
\Y/YO \+/VO 4/0 V/VO DGAI 5Ll €l
v/o- e 0/0- ¥/0- 2lie slass < 5Liel wiles
/¥y ¥/VO f/¥0 Y/ Al Sl el Gle
<efeey VYV oY /¥ ¥a/- FY/A La 380 e y0
“IVA \EY \¥/5 V¥/A \¥/A e xSl
ey YV Y-IA YY/- \4/0 OBl Jha s sl das
0/ \o/¥ \-/0 Yo/ Soslal glsls sl das
JIYY Y\/a YA/a Y\/0 YY/¥ s g89 5 slas Sles
(goesie 32 p S6lS)
R #IY 8/A v/o A TMETH) s s 5lael Sl

s bgse o HLitel 1Y aS su sy 5Laiel V4 Jolt (DGAI L, Dietary Guideline Adherence Index) LS ol 13e a3y, slalaial; 5l s padls *
s23l8e 515550 G el 5l auliiwad Ly oS (slapuiie ol o s oo plle LA sladia 58 € bgase o Slilel A 5 (132 (slass S il s lacea s
59 b iie (5l i & s S 31 soliial b oS (sla s (sl Ptrend Lpolis § cical sal cass 45 A pdae & se3] 31 sl b LiS sla it
G A ssdae umedl soliiwl b oo Ll shils 5 oo Bl Jha 5u ul bl sy Pvalue § cul suel crus 0 Siiuuad § gae S5 3 suliinl b s

Sl sl Jolaa || cocal st Joaxl a5 e (51 (et callas 3LEel 5 G s80 53 sl il il sol cars



S plto p i b (18 015y kS

Ub@j}&“ww/xw

3muwedm6mﬁdaamg¢sﬁuunm~uuupy‘,..mgumuﬁbwgun)umu =¥ Jyua
(DGAI) las slataal, 3 s L Hliel slas e (ulad I 5 sl
8 23 S paald b ol pulad 12 Ol 8

DGAI Lol slass,la

TP trend ¥ v Y A
11 /0-\#/Y0 AN AINO-\ - ¥/0-AI0 DGAI Lol iels
/4 YAAY (P¥) YVYA (PA) YEEA (OA) YVYY(5Y) (590 59 NS LS) G55
RRAR OA/-(+/0) ov/o (-/0) 00/¥ (+/¥) Ox/# (-1¥) (BLoa €353 51 7) olsasa s S
< efeeN VYO (+/Y) YV (1Y) \Y/Y (+/Y) Y/ (+/Y) (s38Ls0 @55 517) iS55
<oy YV/0 (+/¥) YAIA (- ¥) YA/Y (/%) YE/Y (+/F) (3L 635580 31 7) won
< fen AV (¢ F) NAF (<1 %) VYO (/) NV (<1 %) (3B8Lss 550 17) ol 3
< /ey A/NY (+/¥Y) a/#y (+/YY) VYV (/Y Y/ (1Y) (3boa 53530 31 7) plass
DRARS! Y (1) Y4 (1) YOY (A) YAS (A) (pSisks) JssiulS
/¥ YA+ - (V4) YAVA (AY) TAFY (VY) vas. (V¥) (pSisks) poacs
< /ey \4/4 (+/¥¥) \V/A (-/¥5) V- (/%) \O/¥ (+/¥Y) (EHNSSLS N -+ HaaK) sas
AL W (-/¥) AY/IY (- /¥) Y/ (+1Y) VA (-IY) (595 99 Lol Jolas) =&
< /ey #lN (-IVF) FIVE (- /Y7) O/NA (+/YY) F/YY (+/YY) (595 99 sl Jalas) JolS =M
< /ey of-+ (+/\0) ¥INE (-/\F) F/NF (+/\F) Y/A- (-/N¥) (505 59 sl Jolas) Laces £
< /ey YA+ (+/\A) Y/YA (-/14) Y/ON (+/\F) /A% (-/VY) (555 29 Olsal Jolas) s sae
<feeN YV (</\Y) YN (</VY) Y/ (<IN) YIOA (+/\+) S 5o o9 Ol Jolae) olas s
/¥ YIXY (+/N+) Y/YA (+/\Y) YIYN (+/N-) YIVY (+/N-) (550 9 Ol Jolee) wlad
-I¥V Y/ (+1V) AY/A (1Y) \Y/0 (+/5) VY (- 18) T(68) LalS slagi s,
<. WA (-/0) YN (-10) YYIA (- 1¥) Y#I5 (- I¥) 1 5 sals slann 3 (Lo 535 2

958!

35 B0 6505 Ol sl i 5 G o M pacally 5 s J gl (32 (sl 5 K aulie) cal sl cas 0 el 5 Comn sl B o3 3 Gy 5 15 5T 505 3 auliiand L palie *
Sl oo sl Lalu gl 5 o € (5l sud s 53 5luiis B e e K @l yo SIDGA (slatia s Guldl 5o F ool susl cuus € (b ) sau S5 <o s ) suliiead b Palue joolie T ol sk Jsaas

Jal_&ﬂho_..uloL.u_a;ng?i}:\_uJaLi§,J;);Sd_aéJaicaLtu‘,_a;a‘,)"Su_@JL}&JAQLAAAJﬁ,;,:\l:)_;mﬁwuugjjﬁﬁajﬂglxam@c}:)lm«S\;QTBQL_\”;Q)}A

O3> B als 3 (o n Al KK alile 5ol sne
09 9l o (il 5 (st G SLES 5 5S40
DGAL jloel S)la ool 5 Sola Gl ol
3,5 saaliie

wsdige oale ooa by (Lels 5 Ladie ( aLE slage 5)) (ALS alio 5l suel cows 4 slasn

ooleal 5o Sililie apdin glhal sad fasd Sk

JEYRRLIVIN [PV 8359 0 Jsas 5o DGAI 3l slas )l
Lo oo aallad 5 38bos @500 o (s 531 Jpass )
C JsrieS cll (S S,y Lo DGAL 5lasl Gl
ool s 5 ol il sl sk & osa HDL

slalaaal,y 3 5950 gadld Ll gLAdJlauuLmlJ.a&.lyLuerglﬁl(Jh&ong;)awdam (Sibie adjh

(DGAID) lsé a3,

DGAI jLial slas la
P trend ¥ v Y !
ARNVIARAYIATA V/YO-NY/YO AIVO-Y - ¥/0-AO DGAI ;Lo diols
-/YY ANV (+/8) AY/A (+/#) AY/0 (+/%) aY/0 (+/#) (Didhee dam 5o a Sle) o oa Ll (SHK chle
¥Y a%/¥ (V/A) ax/o (¥/+) av/\ (Y/¥) V- /0 (Y/F) (Didisbee aem 5o p S k) Gsa appenlig 5 ble
ey 0-/# (-/A) 0-/0(+/4) ¥a/4 (+/V) YAIF (- A) (slslas wm 5 a8 Lke) oo HDL - il lile
NAYs VIV (+14) VE/A (+/4) Vo/# (+/A) VA/¥ (+IA) (Sroils) oS 40
A RRVANCAY VoY (V) VAN NYIY (1) (smn siais) (L suun 53 Lss
<Y PVIF(+IA) PEIY (+IA) 210 (1Y) PAIY (1Y) (o2 Soislee) Asiaulss oo slas

s o gad g S e Sl sl L P trend yaolie T el sual e €15 57 5057 3l saliiel by Jaaad Sus cullad 5 (8L s 5580 ouia 5 cren sl LagySils *

il 830



TP Sl o) (solad qras il (cos50  plpl pugulio 9 juyiresa 222 igalan ).

=oold cans) 700 YL e slad pula 5 (P=+/0Y podies (shos sad Joasd Guilds glacens £ e

GialS (P=+/+Y 5 +/Y0-+/A4 A0 Glisakl dlali /0- 09 GBE LIB L aase ol 1, o7 el s Sl plis
AU w5 il o suit saaliie Lbal 5, il 5l HDL - J5 55l il DGAI 3liel Sols oYL
58 slaine LT L ) S sl i 5 YU S 55 A=+ JAA A0 Slisabel dlials 95F = Luild cans) AYF

JL.u.aH_;l_A.SJbuuL«MJ.;UIglﬁlj&lyuaeJuaglf/‘\O uLu.aJc| dold g oudd Juaad bl gladuds —F Jgas
(DGAI) s s, slalasal, 3 59, yedld

DGAI ;Lo slas la

TP trend ¥ Y Y \
VV/O-\FIYO ARVATASARVALA AIVO=N - ¥/0-A0 DGAI ;Lo diels
VYO AR \YAR1 \Va% Sl galie aouien glhal slaad (:Sile
</NY <150 (+/¥A=\/-A) IV (< [¥V=\/YA) 155 (< [¥N=N]Y) \ Salsalie a i
F S palie i 13
-5 JA (+/NV-0/44) Y/O¥ (+/FV=\Y/0F) 5 \ O ad il 3l
NAR NAAATASSAVARY)] IV (< /¥V=V/NY) < IAE (- [OV-N/Y ) ) O wealig 3 il 8l
oY <[F¥ (+/¥N=+/2A) 15O (+/¥Y=N/Y) AAR(ATEATAR \ Oub HDL - 30l mlale
-/-4 <[8A (- [¥¥=1]-0) <IVA (+[0-=\/YY) JA (<OY=\/Y- ) \ Yo S 0
/-Y <[0s (+/Y0-+/24) AT CIA A SRVANY) <[EA (< IVASN/YE) \ YU Hea Hlas

o Sl gl i gl F el sual s 40 Sadvund s S5 51 saliiel b Pvalue 5aole §rcial sas Jsaas Say cullad 5 38050 63530 (i 5 e 510 spolae®

5 &5 188 ol 581 (11 W31 5 Sagan Sola ol o § sl o de Ferranti iy a3 Gulul

Sl sl aotion sal 5 (2138 55 536 G s b Sias

Lo Sl pomin abal, lagiagsy 51 A .

e spe silss s i ad, oS slasadls i KIS Sllsag ol ol sosla Jhasss
aodies gt wisls olEs oLKan 5 o aile g oy 5 w,la DGA 2005 (gluiss glaaly b g idn calus bag]
5 plle as Gealds S Sl b Gl Ho Salsslie (o allad 5 (Bhos (55 (o (e S35 JBwe
3w Sy o8 Wby GusSas sdal, HEL (g6 520 5Lkl @S ml HDL & ol 5 Wb s Hlias il
G sl B cursy @ae B ol (G S JhasS solipre ool Slpbie apsin Gula Ho Ll sl
ousSas bl (ol HED s a0 Shital L Sas callad 5 (o 0 sualiie
el e 51 saom olbee ST HEL Tils e plss |, s S blsa s oo Slsslie asaies L5 sl
ol 5 Vnla e oLyl Gede slagslan s 1, DGA Jlw Lu € a3 | ool ssay sesas sad 48,k
a5, cad Lilisl Lo o),Kea 5 Linardakis sladish Slis s S alasl Ol sl 5 08 (gdalllas LIB Ho Y- -
aoti gl w3 HED Gulal s ollsmss alic Olsa 55 (5l Sl palie apuis (A s i yla3 oo 3 sl
e s, O ssom ol ladl JualS Sl de (& a3 (de Ferranti 5 Cruz Boney Doncan Cook)
potios b ) oS gidaly 55 Qllsa s 5o Il e b oos Gl s Sl «Shsalie podies ¢ Y Ferranti
YL 3 555 s plasl sla g s "l ol Sl sl bl ol o Vel e (2 Sy i LS00 ill o
DGAT 31 s 55m o3l b wials ol Kssel 5 ool Lo WS plie assin gyl ol siass bl Sagdy Lo
wligo GRAKZYF 5 7YY it 4 Sulsolie asiien psad - Josiu Oen w5 Gl (s a8 (il
oo Salsslie asnin glial O (Ao poad 5o Suals oubal 5o L Gea Hlad 5 YL S g0 by HDL
Sals Hlas i slaghagss sodle 4w K saaline SXOIN JNIY JNY/¥ w35 4 de Ferranti (gla L

NYWAN A IRYAAVI/AR/E

i - Healthy eating index



A S slee p gk b M 25y oS

Ub@j}&“ww/xw

A58 5 ol el 5 Sglis podics pond ad oLl «S
Tl ol s Bl sl

DGAI il 5 o 5a 33 Gul3l O pedla Gl g3y 5o
Goo sl alad) glagia sl snle mdlss ssay sl
o HEL slajliel plee 15 slabasly 55 OBloa s 5 oSS
08 € Jla o Male plas oea a8 Galydl L MD
L DGAIL lisl (YL 5 Lo sad aladl glae,
goad ole & Tnmls G ae glabuly a8 Gl
O stmlae Gllea o 5 OS85 o ud a8 G5l Gwly
o) S 50 Slsalie a s slial 3 (S Ol @
oo & Wl e 50 sala a5y 5o sl eaaline aue
Bl (ZVY) oa 038 Gaal53) slols 153 Gl wes 5o

ohle 5 DGAL 5Slael Gu sala (hassy 59
L Glypa €l ool 4S ads saaline glaasl ;) 0 el 53
Shiel GBS, s 4 oS ol plagia sy sl
G s sa wens 3 Gilydl L HEL 5 TV DGAL
DGAL 3} (5550 Gl bl mala (i o5 sladisl Gulal
S il GusSae bl Gl HDL - o 5ilS Gl b
sualiie 55 TLGS dallle Lo YL, Lo dal, oyl
Ol aleSinal s 530 5o OIS 53 5o & s o Mok
chle 5 HEL 5lael gu omiaas | add sasn sl
Sliel 5 S (Llsass » G8usS Ho HDL —gsiulS
53 HDL - 5,5 bl L MDS 5 DQI-I HEI-2005
lacslis cpl "Mesles seay ldasl, Sl oYLE
«Alie algdl o (SiB) slaslS geaat Ho WlS e
558 Milagslan s8I 5 (38 a5, wle Jaas Jolse
Bns sl culiieglaghae s s ose (S
il Gea wal &Y

i sl KI5 g5 wias oo las (gl aal gl
Al bSO b dagiiw Das g 5 HLa s
Ol alise gl a9 Soe Jle alad jlad il g3 e
9 08 a8 Gl b 5 G0 Gsa al oY
DGA 2005 ™ .aas (malK 1y S S Guse clagoles
Al iz (o &I S 2 St (o5 ilaal Jols
ol e o aas W1, eV Wil e 9 el
9 S oM 5 Laggiaw dasgie cdbiye Hlo fae (il 58
slaaa! da ooa o) 38Lse LIS v ju il e Al
G5 ams0 a5 Gl S oo laasd gLl o e

cilise g Pl laad o il lagsa ) (8L

5 OLS5 S 53 Y 5eS 50 b HET 3Lel 5 MD 3Liel
Jla€ 50 50 sl sa s ol ae el GBlsa 5
DQI-I MDS (Mediterranean Diet Scale) jLial a3 Al !
(Healthy Eating EI-2005 (Diet Quality Index-International)

\YYA

(il glbal, YU 5o 50 L DGAI 5 Index-2005 )
O esSae gl plSiuel i gaallae o S s o
a8 saalie YU oS 90 L DGAT Ll
S dsans 5 Gy als plas sala ha sy sladsl
cullad 5 (38l (35 uda (em) SSUbgade (slayile
DGAT alea Ssla o581 5o Sl galie asuien Gl (s
sobel Ll 51 4 cdl JEalS Y0 o) SHly & s
o 5 DGAT 3Lkl G B3 ,1 (s 30 53 5 Sl iae
podics uld lpmds W, seala (ha g5 Ho Sulsbe
ko) LSSl 5o DOAT Hlael (alisl L Sl sl
sadi g gams aslen 5 Jol Soly sawlio 4 gl 5 own <
sshe sanlinF olad Joan Lo S sboles cal
ook LY 5 Y SHly Lo Sulplie ajaie 4 W Guils
G oS 50T Sola ou g Sl il S b 0B
GO Gl Ho paalS Wy, S g @Bl Gl Y Syl
23 DGAT SLiel (il 381 .03 S b sualitce Sl slio a yui
sl 5 S 0 P cllad (Ske L S,y (250
G Ol plas 1) golapne ikl 58 G seu s
5 @ilse oSk DGAL 51 (gasm il b S
039 ol il da s Ll we s 4 e s badly (il
delse 51 (S oS gl 5 (ZOVA) Gaassy ol 59 Vb LS
oo @55 GRIRI YL 5S Has 5 Gosslal o Sse
© il gt DAL il weye LB € Gia ol
Oblsass 5o 1y (plie alse 5 553 YL wibise S s
50 DGAL a2 glass S el sladun 5wl JiS
coge o9 Ll wdlipe S usse 55 gl el
> oler 6l b 5L wsse Oloee ) Gl (6553 @slise
oY smns 5 sad dalusl 5 laod € (gltwlas ol s
Soso ol L ead 8 8l Ho A Hliel )le 5 Al
saly uyd 4 (Gliel +/0) 3a T US SLel B e &S
O olaane LS, aae ale ()55 0o (o) Gl O asdipe
290N @1l Ol (A s Salsalie a i L1, DGAI 5Ll
S ol ) Gass o Ol b peald Gl (LIS aue

oskolas ) cadla Wb 5aS 590 5 (5 Blal 4 o



’r’if&%.&/:’ L;ULJ :/rrb)/b (5099

Olpl paurdeslio 9 juyii9)3 322 (galao VY

SLS S5 Jsaa Ouun S8 ale 4 o sdle s iyl
A sl dagdaeln,y 5 (2lae AME) slaad Ll 51 Sl
SluS 3 Jgaa o € Sas aule W) Sa 4 plae 2
50 USDA e olaS 5 (Jgun abin g o 9> 90 USDA
Olsise 58 sala a5y o8 b 51 .cd S 518 suliiul
ssdle 4 s oolal T Qs cures b
Galis S b gade Jelse 3 ol JHES 5 s pSe)ll
ol e slad 4 pusla (ha g5 o8 bIE 51 sad

ciasss o) sael cuws 4 sladiil Lulal 5 S o
HDL _ Jy5iuf Luold L DGAI jlial iulsl sl
podies by euls (ualS 1, g Hlas (RNl 5 owb
Sl GBI oea w8 Gl AL S 0 (Sl sl
S s 0 oS cd e Lo ol sl gldal, o
L oLl wSpe paie 1 alla olie ¢80 S DGAI
il oo Gl 50 6358 @ibse peals cpl Sl Gl 530
0% Slslie pomins S Gaimld S Gl 4 s b s
S ot @52 @dlise oSl 5 sas Y S 0 curea
o oS 590 5 Se ol Jalse 51 (S 5L 0550 Gloae
> 598 s DGAL SLiel s LLS,) pae (inas 5wl o
S 58 2dlss S g5 s DAL wesy o S5 4 3L
O (558 @l 5wl JHES ) 5 apse Gloae )
lasdieln, 5 (212 slasy S wiloo € s 15 s S5aee
sl oo W) (S gslia &YMERS 5 950 0

References

Linardakis M, Bertsias G, Sarri K, Papadaki A, Kafatos
A. Metabolic syndrome in children and adolescents in
Crete, Greece, and association with diet quality and phy-
sical fitness. J Public Health 2008; 16: 421-8.

Kelishadi R. Childhood overweight, obesity, and the
metabolic syndrome in developing countries. Epidemiol
Rev 2007; 29: 62-76.

De Ferranti SD, Osganian SK. Epidemiology of paed-
iatric metabolic syndrome and type 2 diabetes mellitus.
Diab Vasc Dis Res 2007; 4: 285-96.

Etemadi A, Malekzadeh R. Definition and etiology of
metabolic syndrome. Arch Iran Med 2008; 11: 1-2.
Fakhrzadeh H, Ebrahimpour P, Pourebrahim R, Hes-
hmat R, Larijani B. Metabolic Syndrome and its Associ-
ated Risk Factors in Healthy Adults: A Population-
Based Study in Iran. Metab Syndr Relat Disord 2006; 4:
28-34.

Kelishadi R, Ardalan G, Gheiratmand R, Adeli K, Del-
avari A, Majdzadeh R. Paediatric metabolic syndrome
and associated anthropometric indices: the CASPIAN
Study. Acta Paediatrica 2006; 95: 1625-34.

10.

11.

S ass e Glis DAL Sl Sola 0 3¥b o Jysik
sl ol o8 S wlee DGAI K L5k o
lay uSais
il o cnugans din gyl yala ha o5 (slaatil
o sl slaaly S ssay pac Loassans Gl 5 (S
230 S b0l 6l w8 s S us Sl curea
Kosol sy slaial, Lol 5 € olagadls 5) ol
o gane Cpl Gl sl aad soliinl Woss sud aala
s sl (EAsS curea o LIl Gl Gose Ll
S asm b oaala ool wa S pandie 5 o8 S 58
oo a8l 5 ool bl b S seT sla S5
il Sbio o el Pl padlas S P p6K
SIS 5y uls Glas Ladisl 5 u e GUlsa s o 2lae a3,
SYWEAD S A L oswd ol DGAL 3Ll Lis,|
Ol s cnran 5 padld (pl 5l suliial (gl ((Sul e
OB 4 adl o peall Gl Ho (Sl slagl wiesls
slava s olie ans, cndS glageala o S aw) e
O ol Wk A8 ,S DB 5o 50 ooy S 0 b e
5 e Gl o b, b ol Lo lagedls
0S8 slacus sase 51 abyge 31 e slagslen
hie cosm © ol bk @ Gl sala Giags
SN Holae 5 ade zlu) @ 5 ) Bl oS g s,Lal
G Onaad wu S e Lopadld Gy sael ciws 4 gakal,

Mirmiran P, Sherafat-Kazemzadeh R, Farahani SJ, Asg-
hari G, Niroomand M, Momenan AA, et al. Performance
of different definitions of metabolic syndrome for child-
ren and adolescents in a 6-year follow-up: Tehran Lipid
and Glucose Study (TLGS). Diabetes Res Clin Pract
2010; 89: 327-33.

Chiti H, Hoseinpanah F, Mehrabi Y, Azizi F. The
Prevalence of Metabolic Syndrome in Adolescents with
Varying Degrees of Body Weight: Tehran Lipid and
Glucose Study (TLGS). Iranian Journal of Endocrin-
ology and Metabolism 2009; 11: 625-37. [Farsi]

Mar Bibiloni M, Martinez E, Llull R, Maffiotte E, Rie-
sco M, Llompart I, et al. Metabolic syndrome in adol-
escents in the Balearic Islands, a Mediterranean region.
Nutr Metab Cardiovasc Dis 2009; 21: 446-54.

Baxter AJ, Coyne T, McClintock C. Dietary patterns and
metabolic syndrome-a review of epidemiologic evide-
nce. Asia Pac J Clin Nutr 2006; 15: 134-42.

Grundy SM, Hansen B, Smith Jr SC, Cleeman JI, Kahn
RA. Clinical management of metabolic syndrome: report
of the American Heart Association/ National Heart,
Lung, and Blood Institute/American Diabetes Assoc-
iation conference on scientific issues related to manage-



\Y

S o pyokins b 918 35 kS

Ub@j}&"ww

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

ement. Arterioscler Thromb Vasc Biol 2004; 24: el19-
e24.

Fogli-Cawley JJ, Dwyer JT, Saltzman E, McCullough
ML, Troy LM, Jacques PF. The 2005 dietary guidelines
for Americans adherence index: development and appl-
ication. J Nutr 2006; 136: 2908-15.

Fogli-Cawley JJ, Dwyer JT, Saltzman E, McCullough
ML, Troy LM, Meigs JB, et al. The 2005 Dietary Guid-
elines for Americans and risk of the metabolic syn-
drome. Am J Clin Nutr 2007; 86: 1193-201.
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.

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

Rouhani MH, Mirseifinezhad M, Omrani N, Esmaillza-
deh A, Azadbakht L. Fast Food Consumption, Quality of
Diet, and Obesity among Isfahanian Adolescent Girls. J
Obes 2012; 2012: 1-8.

Mirmiran P, Bahadoran Z, Azizi F. Longitudinal study
of diet quality in children and adolescent, base on the
preventive recommendations for cardiovascular disease:
Tehran Lipid and Glucose Study. Iranian Journal of
Endocrinology and Metabolism 2011; 12: 603-8.[Farsi]
Azizi F, Ghanbarian A, Momenan AA, Hadaegh F, Mi-
rmiran P, Hedayati M, et al. Prevention of non-com-
municable disease in a population in nutrition transition:
Tehran Lipid and Glucose Study phase II. Trials 2009;
10: 1-15.

Azizi F, Rahmani M, Emami H, Mirmiran P, Hajipour
R, Madjid M, et al. Cardiovascular risk factors in an Ir-
anian urban population: Tehran lipid and glucose study
(phase 1). Soz Praventivmed 2002; 47: 408-26.

Willett WC. Issues in analysis and presentation of dieta-
ry data. In: Willett WC, editor. Nutritional epidem-
iology. 2nd ed. NewYork, NY: Oxford University Press,
1998: 321-46.

Hosseini Esfahani F, Asghari G, Mirmiran P, Azizi F.
Reproducibility and relative validity of food group int-
ake in a food frequency questionnaire developed for the
Tehran lipid and glucose study. J Epidemiol 2010; 20:
150-8.

Mirmiran P, Hosseini Esfahani F, Mehrabi Y, Hedayati
M, Azizi F. Reliability and relative validity of an FFQ
for nutrients in the Tehran Lipid and Glucose Study.
Public Health Nutr 2010; 13: 654-662.

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
Dietary Guidelines for Americans, 2005. 6th ed. Washi-
ngton, DC: US Department of Agriculture and Depa-
rtment of Health and Human Services; 2005.

Trumbo P, Schlicker S, Yates AA, Poos M. Dietary refe-
rence intakes for energy, carbohydrate, fiber, fat, fatty
acids, cholesterol, protein and amino acids. J] Am Diet
Assoc 2002; 102: 1621-30.

Kelishadi R, Ardalan G, Gheiratmand R, Gouya MM,
Razaghi EM, Delavari A, et al. Association of physical
activity and dietary behaviours in relation to the body
mass index in a national sample of Iranian children and

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

adolescents: CASPIAN Study. Bull World Health Organ
2007; 85: 19-26.

Kelishadi R, Ardalan G, Gheiratmand R, Majdzadeh R,
Hosseini M, Gouya M, et al. Thinness, overweight and
obesity in a national sample of Iranian children and
adolescents: CASPIAN Study. Child Care Health Dev
2008; 34: 44-54.

Barlow S, Dietz W. Obesity Evaluation and Treatment:
Expert Committee Recommendations. Pediatrics 1998;
102: 1-11.

de Ferranti SD, Gauvreau K, Ludwig DS, Neufeld EJ,
Newburger JW, Rifai N. Prevalence of the metabolic
syndrome in American adolescents: findings from the
Third National Health and Nutrition Examination
Survey. Circulation 2004; 110: 2494-7.

Kelishadi R, Gouya MM, Ardalan G, Hosseini M, Mot-
aghian M, Delavari A, et al. First reference curves of
waist and hip circumferences in an Asian population of
youths: CASPIAN study. J Trop Pediatr 2007; 53: 158-
64.

American Academy of Pediaterics. The fourth report on
the diagnosis, evaluation, and treatment of high blood
pressure in-children and adolescents. Pediatrics 2004;
114: 555-76.

Azizi F, Khalili D, Aghajani H, Esteghamati A, Hosse-
inpanah F, Delavari A, et al. Appropriate waist circum-
ference cut-off points among Iranian adults: the first
report of the Iranian National Committee of Obesity.
Arch Iran Med 2010; 13: 243-4.

Data Table of Stature-for-age Charts. Centers for Dise-
ase Control Available at: http://www.cdc.gov/growth-
charts/html_charts/statage.htm.

Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel
RH, Franklin BA, et al. Diagnosis and manageement of
the metabolic syndrome: an American Heart Associat-
ion/National Heart, Lung, and Blood Institute scientific
statement: Executive Summary. Cirt Pathw Cardiol
2005; 4: 198-203.

Pan Y, Pratt CA. Metabolic syndrome and its associ-
ation with diet and physical activity in US adolescents. J
Am Diet Assoc 2008; 108: 276-86.

Kennedy ET, Ohls J, Carlson S, Fleming K. The Healthy
Eating Index: design and applications. ] Am Diet Assoc
1995; 95: 1103-8.

Asghari G, Mirmiran P, Rashidkhani B, Asghari-Jafara-
badi M, Mehran M, Azizi F. The association between
diet quality indices and obesity: Tehran Lipid and
Glucose Study. Arch Iran Med 2012; 15: 599-605.

LiY, Yang X, Zhai F, Kok F, Zhao W, Piao J, et al. Pre-
valence of the metabolic syndrome in Chinese adolesc-
ents. Br J Nutr 2008; 99: 565-70.

Asghari G, Mirmiran P, Hosseni-Esfahani F, Nazeri P,
Mehran M, Azizi F. Dietary quality among Tehranian
adults in relation to lipid profile: Findings of the Tehran
Lipid and Glucose Study. Journal of Health Popul Nutr
2013; 31: 37-48.

Esmaillzadeh A, Azadbakht L. Major dietary patterns in
relation to general obesity and central adiposity among
Iranian women. J Nutr 2008; 138: 358-63.

Esmaillzadeh A, Kimiagar M, Mehrabi Y, Azadbakht L,
Hu FB, Willett WC. Fruit and vegetable intakes, C-
reactive protein, and the metabolic syndrome. Am J Clin
Nutr 2006; 84: 1489-97.

Panagiotakos DB, Chrysohoou C, Pitsavos C, Tzioumis
K, Papaioannou I, Stefanadis C, et al. The association of
Mediterranean diet with lower risk of acute coronary
syndromes in hypertensive subjects. Int J Cardiol 2002;
82:141-7.



109/ lramian Journal of Endocrinology and Metabolism Vol 15 No.1 May 2013

Original Article

Diet Quality and its Relationship with Metabolic Syndrome in
Adolescents: Tehran Lipid and Glucose Study

Mohseni-Takalloo S, Mirmiran P24, Mehrabi Y3, Hosseini-Esfahani F4, Ataii M4, Azizi F5

'International Branch of Shahid Beheshti University of Medical Sciences, 2Department of Clinical Nutrition and
Dietetics, Faculty of Nutrition Sciences and Food Technology, National Nutrition and Food Technology Research
Institute, & SDepartment of Epidemiology, Faculty of Public Health Obesity Research Center, & “Nutrition and
Endocrine Research Center, Obesity Research Center & 5Endocrine Research Center, Research Institute for
Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, |.R. Iran

e-mail: .hosseini@endocrine.ac.ir

Received: 01/08/2012 Accepted: 10/10/2012

Abstract

Introduction: The “Dietary Guidelines for Americans Adherence Index (DGAI)” was developed
based on the adherence to the dietary recommendations of the Dietary Guidelines for Americans
2005 (DGA-2005) to assess the contribution of dietary patterns to chronic diseases. The objective
of this study was to evaluate the association of dietary patterns as measured by the modified DGAI
with the prevalence of metabolic. syndrome (MetS) and its components in Tehranian adolescents.
Materials and Methods: In this cross-sectional study, 706 adolescents aged 10 to 19 years,
participated from the fourth phase of the Tehran Lipid and Glucose Study. Usual dietary intake was
assessed using a valid food frequency questionnaire, and the DGAI score was calculated for all
participants. MetS was defined according to de Ferranti criteria. Results: The most prevalent risk
factor for MetS was high waist circumference (51.8%). After adjusting for confounding variables,
those in the highest quartile category of DGAI had a 36% lower risk of low HDL-C (odds ratio=64%,
95% CI: 0.41-0.98 and P for trend=0.03) and 50% lower risk of hypertension (odds ratio=50%, 95%
Cl:0.25-0.99 and P for trend=0.02), compared with the lowest quartile. Increasing adherence to
DGAI showed no significant difference in risk of hypertriglyceridemia, hyperglycemia, high waist
circumference, MetS, mean body mass index (BMI) or physical activity scores. Conclusion: In
adolescents, increasing adherence to Dietary Guidelines for Americans 2005 (DGA-2005) had only
an inverse association with low HDL-C and hypertension, but had no relationship with the risk of
MetS and its other components.
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