[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

O] pd 920 9 525099, 3u€ Ao
it It (S0 yd gl Olodd o (S pole oK1
(YFAF Luasl) VYO SIYY srasio F bylowd oidd bygd

J b 805 Llad b (Bl lagdracid s 5 (65,51 bl )
Ol Ao 9 A3 Aadllan 10,5 Al Y=Y OS5 S

G325 Oonod S8 walydaclan) saal J85 oo e (n o

A
S Sl Gl dis Jalge b o5 Bl 3 sy (e Lo (5505051 b e Solow G Olgie 4 (Sl tandia
9 &5 Bl ol ddlae s ol ol 5 Ls O 5 Ods e b ks glagdiecids 5 65 LJ}(::
ol o3 ey g slse el sk pu p Ol Ao 5 A8 Andllae s O3S 55 O3 GRlEl L Bl s slagdiecid s
£ 0L, A 5 A3 Adllan 3 0diS o5, ULy g 5 O35 s 3 Al FoAY (ot V94 5 ey YY) S8 Y40 o)y
AR5 05 wlsl Blge 4 A0 Sae I 5YL (Body Mass Index, BMI) gy 855 Ll Lds olssl dslas iy,
by Jste e O go 4 Sl el YY Ualsly 555 93 Hanly 4 0558 ole lacil,s Condy bl LS b S
oolie Sy g 3 4 Bl Glagdrecd s S 5 LS Gl e 518 S Sl gl (l:,.}l e ) bbi.iw,;
San 8IS i gdsee ol yo s 5 bgdaecidyn ple Jl end 53 5 Ad O S, ot Jde 3505 Gllae 5 ol S
it e 2 0 S S WIVEYIA 5 \OIYEVA iy Il AV 5 e A B Y 018358 5 BMI 5 ilie laassly s J
565 bLisl i Jl o 5l gug 35 (P</0N NS Jilie 53 TVA/Y) Ol g 5 Sre O s (:’J"}Aj—u‘ g 2
P00 5 B=1/FY P</00) LS edalive e YA Ol g BMI L ols odas 5 Glae islie 55 8Ly g, o Sile
=0 /Y P</en) 5 B2 /Y s p<e/oY) Cldls cuge BLSHIBMIL Ol zsts g Ol g 53 o e Bl s Hlude L (B=2/¥
AB=—+/2 P<e/r0N) 315 OLES Ol pag 53 BMI L e 5800 LLS )l ods Jydas juslie 5 8L 5s Olyds g S blie 55 5 (B
b Slyden g, wsSnn Bl 5 dlo Yo 018558 53 BMI 5 (i Sdlos oy e BLSI 1 Sbe baasily 5 S ames

el BLSIBMI L G 93 5 55 33655 o Gllae alie Lgs g 05 43L5I
O35S copfingg eatyy «lyamg)S 65,3 (BMI) Ly 8595 &lei : sS4 5519
AFIVJA sl (b yds - AY/NY/TY ssadial @il - AY/A/Y el wdl o

24 Ol pard Oliae 5 sad Some xSInt solan PRI

el gan dawg Ja Lo dn y Gidy sla,sas

9 € GS Lo Bla S shA Ol s lsa S G ol G380 Ol o 9 Sla paad Olse

S e SYL i o 5Slgsme slagslan oalidoan S ol o gl o Gl palal Sae Gl
S el sad (3,18 VLS, aa Lo adl dsly (il o8 ol a0 S alayl e SIS 5 el polae e, eaS
bl e o @B S awge LB G gy ol S olsie o Bl (Pl aalig olesle sl (OIS

B9Xwo ‘Q|).Q,S :d’;nuﬂ 3.\;....1,5 MK& tS’L:"' ‘LF:":"e‘f Sgs @LA)J - L;LLIJ.Q,J Sleas 9 k;“:’f— rn9.1.c oKisls ‘[,‘A..:J%Li.o 9 »r09,2 dac QLE.:.E:;«J ;).n
E-mail:azizi@erc.ac. ir «s3:5e 0s 5 58> AAVAO-FYEY iy


https://ijem.sbmu.ac.ir/article-1-112-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

VWAF OlewsG oY & loii :/,..m 595 Olul paugdoslio 9 jyii9s3 2acadao  \Y 5

La o, 9 olse

5 Ol wud 5 i3 dalllae Calaal iy slagi IR Lo

o S dallle ol el sad 4l dallls sk
dolse plalid Ja 5 poad Guad Baa L el
9 SO baad o LS 5 LSl slagolen Slasba
Ol WY Glie (Sl uldl Hu Jelse ol 0 oags cga S
@3 4 Jla ¥ 51 Y0 058 V010 s ol oo el
Lo blags Gl cudl e bunas 4l SIhe Gidisy
Wk dalllae 3l 5 ClAT glada jo ain (5,840 gad is
(D350 V28 5 e YY) Al Y2AY (lsa s 5 SusS YA
claml plie glacib,e b)) cgs olas 5ok
e bod ud cw s sala oabds Ll o sud
calid AR i 5ol mlis © s b oSS
S oo 99 O gl Olgl Ho s gl B U8 Gas S
5559 o Ieid 5 ilsms b (SoS Glse ily b3
@l dadllas ol ool @ K L o Jle Y-V S
S b (Bhos 553 GpeaS Lo sl Gihs Saa
- oS Gallhe 5 Sl Bucls Gulal 5y au 2,188
ped 3o Olae 5 &G (8L 50 (53 s G, Sl 2ula
VoA w858 53 e o e soliiul (EI/BMR) 4l
A=Y GusS Lo s /A ) LieS s glls ol dl
Sl Glsie 4 VA=V F 51 S e gl ol b
aallle o L8 YOA 5 Wb Bia dalllae 3 sui, 868

sl 3L
Loools s 9018

G Do by pesed dalllee ujse WL

Char ) Bl sy S 31 soliied b come ol Siha sy
o Joy‘).a Sle ) ‘Jl}‘ C,\.a_)i Sygee u}nﬁ)—i
Q)l:um:s c.!a.‘.u K LA(S_)L%.\ “© )lLl ‘u.a).-.a.o 6LA3J‘J
By 0o o b A58 cpally 5 Slews K S
soliial b S8 4 GBS Gaw 5 Oy Jilaa b S8 S
3l Jaadl sius Gubs (55185 Sie 5 JBaaas 55515 )

S e Bl K g p S ve B0 b oS 5 @y g Se)ll

i- Adiposity rebound

Ssad 9 sl Jlael 5 sba Jolse Gaaad cyga 9 dasla
el alasl b oldl Sy
L osbsu ooa S ool ool e adVy Al aal gl
Sgdi e 85380 G oo bl Hu s 0 AV )8 sl
Sl osas b Mo dials 63,530 eate Jalas 5l il «
Sla Sux o 635 S5 b s ol Syl S
il 3 olallle 3 ool sladil ol ks sl
ol 53 TS e B Ll G S5 2l S S
o Lobuas S L cawlie 5o [8bos oor pew Ol
ol 555 O (202 Bondd Llale il 5o G g
L nlie o YAKIG L (252) L 65530 J&s 095
Jelse 51 (S Olsie 4 (lagdiecd o sl sl VWV Ki/g
2o 28b,a Cpl by o) ke (Sly BuiS watius Ll
35 slsime b Bossd olSusS plie lsine 5o YL
s 555 e Jolad 4 sake 4S ol sl yea T (YL
2 O sKanl i (lSu S 5o il 9sas b s s e
DB 5 bl seas s Ol Sas e oa o8
o sron b A5 Gl 5o poe alie B GBS
s s wlea S GBHIR e sSae i Lagha gl
@ Tailea S ) Gl 5o s 1 Ll ol elaltles )
S5 b SIS e s 5 S5 slaind Jalse 3G s
PV ol Jals Llg S cullad 385 i
Sloas 0loss sa Gla € wlsals plas Sos slagi,ls
GS9SS Oloss 59 oS s ilse s 1 She Wi
Sla paad olome € Wlauly ol goaaie olalllas Voasl
53 omlail @ sy S ol T el sa s YU ol o
Goon S5 slaniul 5 (Sulslh Sy @S ) e
6l alie asae Jalse b ald) ol (po0biss 5 S8
Jelse ol ool b o) cusaal 1ol osa gans
5 oSy sla,Kal, L) 5 suiSaniins Mol Jass
a5 b wu S @l ate W15 e (S5 Bsad 50wl 39
o Lodaly oe oAl 5 gt gladil @
Sad Sl GISu S Ho Sly YL poad 5 Wagiiecid e
S5 55 5 (Ml 553 LS, e mala dallls )
Woddkhie Hu e S Pus oy Lla L lagdaecd o

el Ol)@.‘\ ._\.s.u.\__:_ J._\.&:LSJUQ.A BL) LS)'G"'“L


https://ijem.sbmu.ac.ir/article-1-112-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

\YV BMI L (b )5 laggdancd s 5 550 bl

It 5 Ot et 5

05051 O (e Alide slas s S BMI Bl o olis 5t
Gl glass £ ) fulio gl it suliical Sy e
SIS e 0sedT 3 (ouuin 858 59 o 52V 5 Lo (03
hd s S5 Jue olel i, Ol igad b salitl
wdbns on b, Gusd Gl p8 o a8 By o
99 o8 e slae s S Lo w Bu g Ll b laggdiecsd o

Lasils

Al 5 a8 Lallas o i =S a S8 S daola o

08 8 4 OIS P w58 (Sl (IS VY ddlie
JLs WARVY 5 #AEV/F Jlaw A=Y 5 ¥-A w558 50
Ol 5 O30 Gas (BMI) s 885 las (N Jsaa) 9
5 95 VEIVEV/E 5 VO/AEY/Y KM (3 4 b Y-A
Ol 5 Olias oo € o o cdls Hlapee alas
WIFEY/Y 5 VAIYF£F/N Kg/M' (s 3 4 BMI ala a-\Y
6P K oSl wliged Gl Dhpre ouls 5 s
Lohrua s S Ahos bugie polie Ghaas 5 Adk,s
e slas s S S8 G\ Jpun 5o olie (s 5 20n
YA Gl (38L58 @553 Sl ol sad BI) o
i OliAs A8k 0 sl S aS u e VY2 /Y Mjld Al
Oy 8Los (550 g wline ol& s VALY M)/
e 83 game 5o (Vo/Y2 /¥ Mjld) ) 5aa o (MA£+/Y Mj/d)
s e & ad saalie 35 ale A\
e 8958 53 o plB g5 (ks eolie G (PS<H/4Y)
09 VO£ [Y) wd daade (golssme oplEs AV YA
iS55 Hu bagdiecidiye ages (P<H/0) A/FEV/Y blss
Oloias 5o (Sl YA G G OS9sS BLss plie
o b sie b o (ALY Slhas g S 0 Gl O Gl
9 (P</4Y) a8 YA Ol Lo 5 a8 VAL olaa
08 OY/V) 5 Gl 5 Sl Ol AR 0 5o (Sbss a5
@8l Gu ol @la (P<H/- 0 ) @ S YV Lls
e S5 Sl (aa ol saaliie puia 50 G oa
0ol b Lk sualie a0l A-VY ISU S o 8L 50
il o fme @l Guia s G oo @dlye S olEs

Saie YL B 555 835 b oS Ssls (p<-/-)

lagoSesll alds gass lad Gda Habie 4 ad
L (BMI) oo bos &l cink sladl J8 & bas
e ) B8 Hsdane s (aSHLS @) Oos Jsed O saldiul

.A.ﬁa‘)gm.la.‘.uj QQ&A}JLHAJ‘WJ)? Of‘)d
SIS 5 e Gallbhe 4 4a 53 L TTICDC IS8 S
SIS S ile U5l sl 1 BMI bl s iaie Jlias
35V e aa o soliia) u g sl Gesaldd Culie
L oalyd) Glsie 4 A0 5 Gl GKuS ploie 4 40 Saa
sl Bl YL ki b aalse sl 5 ) Gl
“ AN Sas Yixbz;;b.‘UaA J| 6;)4 avilaa Eyanso o LF!J
0598l b 80 S (a,1S (6150 BMI (65 50 050 )l 5ie
.MGJGLJ‘)‘ABMLEAJJ&S;J&M%‘){

Shasliial b olae slacdl ;o L) u adY (slasals
Ol el conads 5 99 gl Shysa &elas Y wslals
2o luls 5 ot 435 K dalllas o) 50 958 Jiie Lo 2lie aslals
S s daly 4 dalllae e 058 Daalie b gan
Oled b way 555 ¥ BV Jsb 5o 0sa sbaesn
alie (s55T0b (sl iyl 4 S a0 K3l
o S laulis glaaly 5 soliiad b Lalie S <3
Ll Joally sty ok 138 58 Gupes st oo o K
5 @5 shie oLl a5 (5,l80S Nutritionist 111
aololind 5 golgidny b, dolae 5 soliind U wl
ol oo Gloae 5o (8L 6553 Gupe ad Glas
A0l RaS Gl gie 4 - /AV=Y/-# 51 SiS (EIBMR) @l
BY.) GJLAA::‘ )3‘ O S Omaas (5‘):‘ H.J.fa g_q_'*‘)al
Tk ool el g b g s sl (B,

solel slags s,

SPSS J‘_};‘fx_):i .]n.u.nJ: LAbJ‘J GJLAT L.‘AJ_ 3 K] ‘Ei:)?:\
o i alasl (SPSS, Inc. Chicago, IL: Version 9.05)
o3 2lE 5 sed oledde (Sile Gn oplE s

03050 D) A8 5 sy UL AVY 5 YA G slas s S )

i- Center of Disease Control


https://ijem.sbmu.ac.ir/article-1-112-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

IWAF Oleo b of 8l :/,..m 593 Ol paugdgslio 9 jgy(19)3 7€ dlao \YA

ULH:\VL’S’\JULmAL'IVu.'u.u\guu.l;(;‘.hb_,_)g«S@QQSJ‘;d‘A&GuCﬁgJ43@M&Gu)}h_\ Joas

(N =YYV) Jlw AT

(N=10Y) Jlew Y-A

X

S re) ey A e
W/ (V) VWY (VY) WA (V) 1N (V#) #IN (V#) #IY (VO) (L) G
WIV(YA)  ONYE(F/) AV/E (YY) vory (va)' voia ()T VeV (V)T (KGIMP) &5 53 55 Tolad
A/5 (V/Y) VIY (1Y) NA (- 1Y) vio (- /x) VIA (/) vIY (-1x) (Mj) 8L ,s 5559
AY (¥) A (YY) VA (YA #f (71 ¢ (vr)f #o (va)' @) o
PO (VA/Y) AV (\AB)  AVB (VA/Y) fav ore)evn () evs ()t (9 x5
YY0 (M) YA (A1) yoa (vw) oy (#a)f yva (vv)f Y¥A (oA) T (@) osaa 555
el Hliae 8l panl Bunas Las 05 o 950 alael
(p<'/'\)‘5éa.ub_}JJJA_)J ;.u.u;'_ QJ;JJC):\?AJ.&AM@_)‘JG:\LAQJGS*
(p<'/"\)6wb33§34:)‘uul_;ﬁ@Qbﬁb&@)‘d&u—noju:?
Crar 5 puin SSE 4 G5 VY Llaie Ul Y- (K0S 50 (BMI) fus 8058 Ll slacS le Y Joua
Olas Oy
(kg/m?) BMI slas,ls (kg/m?) BMI slas,ls () e
polen po pos Js! alaa3 polen P pos Jo! alaa3
\F/¥ YAl \o/Y \F/A A Yole \#I® \0/0 \F/¥ $ Y
W/ \V/- YR \F/A » \#I# \O/A VY YA \ ¥
\4/- A/ 10/ \Y/- \Y VAV \VEIY \F/ VYA \Y )
\V/A WY \o/Y YV VY Yo¥ Y VY AYY Vv »
\As \a /- \o/¥ \Y/0 \0 \4/A \VEIY VF/\ Y/ \a v
Y¥/A \a /- \0/0 \Y/Y \V Yo/¥ W/ \o/ \Y/- A A
Yo/ /A /Y \Y/0 VA 14/ VIO NERT Y AY Al Y-A JS
Y/ \a/# \o/# VY %) YY/5 AN olF /- \Y q
Y/ /A \0/4 \Y/- Yo YY/- \a/5 VYYD Yo \-
Yo/¥ YY/¥ \VEIY Vo[- Y YY/$ Y-/ YA VY8 Y- "
YV/A YA/ Y \0/ Y- YV/A YY /Y WiE Y ¥ \Y
YYE O YPA 14/4 \¥/ 72 YA Y0/0 Va/4 VF/A Y VY
R YY/A \FIA /¥ \YTY YOIy nwa o owAT VoY dle A s
(p<./.\)waj)§jqaf_)l¢u;a.¢a3l§:’f‘5(p<~/~\)u;“3)34ﬁ;| s 89,5 90 Llae G Hlu sae o plas *


https://ijem.sbmu.ac.ir/article-1-112-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

Y4 BMI L (b )5 laggdancd s 5 550 bl

ISt 5 Ot 5

3 i 055 5a 9 agihocidi ;o Bak xS g (llas 5ulie b BMI uate Lol 5l Gaad sl oaasSH il ¥ Jgan
830813868 813l Gda Bl way peia

BMI
Olyias Ol
Jle a3y Jla ¥-A Jlw 4y Jla Y-A
P B P B P p P B

[+ I R /o [++\ < /¥ NSt /Y $38Ls a3
lasiiacada llas ysalis
NS e NS AR NS o/ NS —+/¥a a5
N e NS - /Y /o0 ne NS - /¥\ e
NS /¥ NS -/¥0 NS =-/-Y /-0 AR 08 952
Lo s diocd o bad Jaad uulie
NS - /oY NS -/ R N NS \/+A olaas g S
NS — ¥V NS o[ NS - /¥4 NS /v o
NS —/\V NS <[+A NS SRAR /¥ el O 5
o gy 5 e 81 UGBS S Gy sl ped cl
s Slotae gLl 5l 51NS

6ot gsad 5 (ANY Ol s TAA Gl sey) aa 50 VA AD O olsuaa

W (PN YA Olaas 5 ZVY/F Ol sew) dm 50 VV/D 6 - - e

L O S i ol sk sals 5Las Y [lo g o S Gl
Lasids g Lasey Bl s slasy S 3l 4 05y €l
09 OBl pand g sides (Sl 0=V 5 V-V o
o 50 VBl 50 VA/Y) wgs Ol 3 Sl Gl3A0 G
S (5053 Y¥) S2Y Sl S3lob 4S Mo Lo (P /-0
o ) ol )« ad sualine (s 4) Gl3As 3
(P</+0) cal Ll Sias (5 LeT

s Lals 5o 5o BMI Giline slala ¥ Jsaa Lo
el s suls GLES Gl BAG 5 Gl e o SSE 4 L )
93 (et Gl 331 Ol 58 (S AT B Y 51 e Gil530 s
i 53 V0 Bl 51 & ol .k sualie BMI ulie
Oinl5dl b A=Y IS0 S Lo VA Bl 4 (Sl YA
ORal38) Wi, 5 olaas so (P<e/eY) als las s sae
(P</4N) 9 Llsane VAIA 4\ O/Y Gl 51 BMI

Jraad 5 Bllae palie @il G LLSSIY Jua 59
9 Ol 9 G slass S SEE G Lagdie cuds bad
o 59 8 59 GEIS s B s Bl ol b glss

Y-A ulSJJS BL) alead 43‘)‘ QJ:\.UJ;_) ;_\3_)...0 Sy L

A Sas 5l i BMI L 80 S ais 50
w

-l

3

5

6

i

10

11

12

13

059 BLAI L sl dl (EST5 5 (Solod i —) Llasas
b WY Qaliae fis o (A0 Sus 3l yidus BMI)

Ol VY ke



https://ijem.sbmu.ac.ir/article-1-112-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

IWAF Oleo b of 8l ;/,..m 595 Uil pausrdoilio 9 jyy (1913 3£ ilzn \Ye

8a5b) Silplie 5 Ssessa slacsld Jolae 5 1,
" ity (S gl

GBlos s Ole ssel Gt il ululn
VoA G 53 o B Bl b 658 Sl LS GI8u S
9 o S aghae L & (S5 ol candle Gl e Ul
OBy Blae Slaiie b oSl s (iS55 bak JpasS ke
Y-A QoS Lo elnly wd Jals el L 50
ORI b aS s (sdie e LS« BL e G g Ul
ABY Ho Bla Sl ale 4 (g Sl BLSS) 5 05y
2SSy WIS el Hlassa s pelh cueal 5 (Sl
AL M5 5 s O 50 BMI catle S8
b s ol senan 50 Koo o) Sk 55 @l b il ol S
s pes oialD8 Yldial 4 sud Gaddie udl sladas
wseosd bl Ga S J8boe oldE md, S e
Mo pug YU S oobe @ il BB 1 o
oot s Gil58 4 sake WIS e G5y e
Osoosp calu wadd ey V- Gulged] b wl,
sor @b sladsle slaas Galydl ol aan € asal
O 53 F3le OSaS S Hok 4l (5Ma)
08 b 055 b glSusS € e Ho ol sl 98 oly
S ar; Dald sn ol a8 w4 YL G
NTaal w ) By 5 Gseosa Ol S 3L Wl e

b Ol 0o €S ol olas suala Zallls (sladsils
e S5 Ho sl basd ol S sl Gl
09 e il iy nbipe GRAKS s Bu S Bl ol
Slagine olel Julas Sl 51 (g w saaliie 5 )58
3o 02 OLSaa 5 ;Mo abie dalllae b Gl s
5 s Loyl il Jlad Lo b 0-V) SssS 0-)
alas b (o385 50 Slas s S ages O gusSae
pb @55 wmso G (bl i als Gl gy (ooa
Seles (b 5 i il BMI 5 sluss g S 51 Jesls
30 s el Ul F/0 B V0 So S VP oy b
SusSAY 55 o rbie Aallls b mag S 5 Guile
Glsine L BMI cute Lls,) lame Mol A oL
O dela @55 wess LS cuad 5 s
RERPRIE-B15- Y FRCUERI YRS

Sl slaols GusSas bLI1 4 58 6580 s
- Y, daa 5 (138 Slhaaa e S S5 Sl 5 GSa S

Gl goaaie gl,T wlaals,s o sls T, 8L VLS

Sl 5 (S5 Bllae ilise G solsne LS, b
o9 ol usay Ol 059 ol L ol sad haas
eas @8lyo G (e sSae Al ey Al ANY S0 S
Al osaaline KU s wlmis 5 olua e S dud
Slate BYA 5) (oo @il Blae [lae G (Ade il

condils g s Ul A-VY IS0 S 5 b (s Joaas

plasl Ooe 3od Ol 5 ORGSO
o9 Ol 5 idas Al YVY olgias K uls glas ws
@B wliae @il ol ol I8 Bl S sba (2
05 oyl S G odas b el oS oldlbe
< S 0-V G 5550 50 Sids Jlw 4 ) A K S
Wl 55 co b 80 0 s oo s3] 52 adiposity rebound 5 5o
Ot oo (Fla cdle B oSk la Jale (lge @
BN - rJ e D (D0
oba Jalse Gasiege O GO S Gme iz LS 3
>» ..\J‘J u.a.ul.a.u‘ ul':ﬁ E;QL% u.n.uLu.:Zabu.a.u BE) < ;,\.l-u‘ L;L..LM
@3A ole rulsdl (Wae 5 (ol slpdn &L
P55 oo sha Jelse Cnstage S (S Olsie 0 8L
@5 abhle (bolie @ usdiee @3S Ll o Sl
© Salsle glagisly 5l aa (i S35 He Ak
“ KRE Y u:i‘.:\.o:ul-};\:i (SLA;):‘:‘:‘S‘JJ LbuJA‘)JA U‘t‘;" ‘;dea.u‘J
b‘):s;..s A °:-):‘J “© N e L;LAC.\SL\ BLINP- S JS...’L

Y-¥

S 5 o
O3S ol (65530 @bl o Gms o ST 0, 50 S Ol
ol sae afiue bl BMI L pus slasy S ala o
sad oLl 5 Gadiy alallas jo oS lin 5 cudls ssay
29 OSa S s on e L YL 350 @ilon s
055 BLal 4 sate (53530 @ale Gl 5 M u s L))
Oliaa € ks olas sals sladiily Bk ) e s
5 B 038 @dlos YL IS Ol ide BMIL
O o9 O Lasdie e 28lins Vb saalie g gane o
55 Ylaial ol by 1950 Jgare Ol 3l i ol 38
3 e Olsiee 1 (512a 5 se) 058 59 BMI (Sl 50

Ol YL (55 wdlse o (2Iak bl bl 28


https://ijem.sbmu.ac.ir/article-1-112-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

Y BMI L (b )5 laggdancd s 5 550 bl

It 5 Ot et 5

b 20l W Jlaal (VLS5 so 4S5 ghiles
o8 el Sga g (aheu(B lasie 5 QIS carsy (2L
Se uSO3 padS Hu Gios Duu Jlaal Ha olKe S
oSl Gia booplnly el LaibolEal 8k,
b s el Lasols Gusbisls 31 susan B ol pe 00 LI5S
BXINE-EX RS -K ¥ XU e K| P F Y KRRV I RPN
Gallhs Sos ode Lda S oSy olie slasols
oladlas 5o 4S o0 GELIS oS 0l Bia 3 s dle yuals
wdiee Jlael cou 4 G S oy s Ol b9 Cndiy
et B ag (8bso slagias cudpn gl @55 daxs
5 5 31 Lagsiiocadt oo Badd JHES 5 313 QA a5
i S5 59 sl il @55 a3 5 sad ol
Sude ol oy egde Lasd s BMI ) 5y wlaa
O Soladunw 5 o8l Gios S GRalS (o355 Jass
T il (63530 @lisa 59 Ao i) KaS Hal

Lallle ml 31 A Gu sad saalie o yl& Sea )
ale 4 gagan B wlbe gadey sboaIS L ol
o9 € aal lagdiscude asbye oboy) Lo osls
el sud sulicil Sgliie slah g,y 5 saaie LA ey s
L) bl - e olallhs i s (As
o S s o e pala Gley 4 s gane Lacsl yu
Sled 8508 S Jsb s ik bl B, O Ses A
TN il sud Jeala ol

SUAS sa paae suala dalles glacasass 51 (S
e OBSS (S5 callad Blos shae slasals 50
Galllae o ool o slite LAl 5 i 55 b aalllas
soldiesl b (peusm a0 9ld) Gas cllad (1568 a5 108
5 ohaie ase o 4 g ad b5, 'LRC &elid 5 )
ddiols @l 5 osSie Lolidin sy 2bL 5 (2los o
A8 o1 Snas5s 5 Aol wsas b s sslitul
W 838 o Ob Bug Ll n 1 Sa cullad
Oee s Sl bS5 e Ll e € Spas
s N TV G0 K saalie Ko Su callas
So S YFee (55, rbie dalllae 5o 5l 65 S 5 S50
slals gley cue Jdsb € wul olas dle 4oy
" sl BMI (g s 5 oo iy 303055

i- Lipid Research Clinic

© B oBusS GBla s 8los obas S 5 aslse
€ oyl olel 5T Mo ol sad GBI Ul
Sonb @5 & Gials sl (Y 4 oluas S
OV Gla 5 pda Gesw Gus Onl oy L S
b s sud alyl 6,08 ) laal S Sl o @O
Ol (poa Ourslanasl Lol 5o OS5 ol 5 Ll
L dwlie Ho olhua oS sl gilie @l yuas «$ ol suls
OspeslareSl o gl mie s s Sl Lapon @8l

YVYF

S bLS Ol Ol o) G 50058 sp0lEe
Al AV Gloa 5 Olida Lo L dallas ool Lo
saaliie G Bu s Llad 5 (2on @8lus G s LS
Ol S 00 Gule dlas Y-A IS0 S 5o sl a5
VO-¥/0 So S VWY g5, 5 S s el b4l
$BiLos o b1 eall ssmy aue 3l (Sla S Al
Soo ol o ba g auls Slsdan ool s osa b
sl g s 558l 8 Gl Al sga pae 5 58
G50 o2 Son olalles LG Gy Tl ssay
olee & Blos por OYLSSh y Sl
eSi (Bla ok o (Sl 68 5 ol SS o Sy
Nl st 3G
oo 2 ol ol Kl alllas Hu oK 5 258
On ol s @ L e @l Y plSa S
BMIL plosl Con lassal 5 (3Los on Gllae Hluds
ol s5y () slaily Gl il olapae 5 58 LSS
ol Ml ia lA s 5o g us Gale Ol S5L00
9 Slenss O 5o S e DB 4 alls ads saly
5 YL (3580 wilyn 4 saie Y oa @il Jlus 5
ey Lalllas 5o Tus S e (553 e Julad 4
ron e Sl s say Gpes o By oK
G5 S5 L9 Lsuds 5 oSl dauly © LS olie
sads s,lal wu S o WLl i saie Wl g8 oo 08 8L 0
wiliss om bLI) el pue by oo o s el
b ol (Ko 5 ol da B BB G B8 Bl 5 sa
2R aas else 5 Si3slsn wuls 5 1S580

Al s 5wl (Pl 8540


https://ijem.sbmu.ac.ir/article-1-112-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

VWAF OlewsG oY & loii :/,..m 595 Olul paugdgylio 9 jyii9s3 sacadan  \Y'Y

slaolgin o bl o dse) ol 8 SAdw

0 pokhe Gl b spes 6K s dd sl

ﬁ;ugdﬁﬁwﬂﬁu‘)‘yﬁ)Ju@w

o bl S 51 Glls woSpe s o8 1) ela B aaa

L) s Orsel bals D18 LIS Aa se Hu slias I
SN Ho oS alayl 5 gloans bl a5 s
s Sla okd Ol GlEee Lealgla 5 S S (S

5 Slsass obss 5o OF L sy S8 slagles

10.

11

12.

e oSy (M85

References

Jeor ST, Perumean-Chaney S, Sigman-Grant M,
Williams C, Foreyt J. Family-based interventions for
the treatment of childhood obesity.J Am Diet Assoc.
2002;102(5):640-4

Hills A, and Parizkova J. Childhood obesity:
prevention and treatment, 1st ed, CRC press LLC,
2002, P. 5-76.

Atkin LM, Davies PS. Diet composition and body
composition in preschool children. Am J Clin Nutr.
2000;72(1):15-21

Betty LL, Nutrition in childhood. In: Mahan LK,
Escott-Stump S, Krause's Food Nutrition and Diet
therapy. 11 th ed, USA, Saunders 2004, P: 259-280,
1187-8.

Matthys C, De Henauw S, Devos C, De Backer G.
Estimated energy intake, macronutrient intake and meal
pattern of Flemish adolescents. Eur J Clin Nutr.
2003;57(2):366-75.

Magarey AM, Daniels LA, Boulton TJ, Cockington
RA. Does fat intake predict adiposity in healthy
children and adolescents aged 2-15 y. A longitudina
analysis. Eur J Clin Nutr. 2001;55(6):471-81.

Lissner L, Levitsky DA, Strupp BJ, Kalkwarf HJ, Roe
DA. Dietary fat and the regulation of energy intake in
human subjects.Am J Clin Nutr. 1987;46(6):886-92.
Miller WC, Lindeman AK, Wallace J, Niederpruem M.
Diet composition, energy intake, and exercise in
relation to body fat in men and women.Am J Clin Nutr.
1990;52(3):426-30

Stubbs RJ, Harbron CG, Murgatroyd PR, Prentice AM.
Covert manipulation of dietary fat and energy density:
effect on substrate flux and food intake in men eating
ad libitum. Am J Clin Nutr. 1995;62(2):316-29

Doucet E, Almeras N, White MD, Despres JP,
Bouchard C, Tremblay A. Dietary fat composition and
human adiposity.Eur J Clin Nutr. 1998;52(1):2-6
Rolland-Cachera MF, Deheeger M, Akrout M, Bellisle
F. Influence of macronutrients on adiposity
development: a follow up study of nutrition and growth
from 10 months to 8 years of age. Int J Obes Relat
Metab Disord. 1995 Aug;19(8):573-8.

Gazzaniga JM, Burns TL. Relationship between diet
composition and body fatness, with adjustment for
resting energy expenditure and physical activity, in

» o Sl sl gl GOS0 el

oSy sl adan Lo 5k 5 Gla GISu S Oloss
Laa) ol O € SISuS) Sha (asme o S o
slagiassy aladl b (Batiwe Jams Jolge 5 S35
shaae Jolse (Bb3o) 5 a9 Ol Gl
S o) LS sala Gallle s il sua slaass

OBasS Lo @aellhs oo S i 5o o @b

;DL:JUA.A:@‘.:L“‘JJ{J‘SL)JJ‘JQ\}JJ{}‘UE[QM

13.

14.

15.

16.

17.

18.

10.

preadolescent children. Am J Clin Nutr. 1993;58(1):21-
8.

Guillaume M, Lapidus L, Lambert A. Obesity and
nutrition in children. The Belgian Luxembourg Child
Study 1V.Eur JClin Nutr. 1998;52(5):323-8

Maffeis C, Pietrobelli A, Grezzani A, Provera S, Tato
L. Waist circumference and cardiovascular risk factors
in prepubertal children.Obes Res. 2001;9(3):179-87.
Serdula MK, lvery D, Coates RJ, Freedman DS,
Williamson DF, Byers T. Do obese children become
obese adults? A review of the literature.Prev Med.
1993;22(2):167-77

Serdula MK, lvery D, Coates RJ, Freedman DS,
Williamson DF, Byers T. Do obese children become
obese adults? A review of the literature.Prev Med.
1993;22(2):167-77

Kelishadi R, Pour MH, Sarraf-Zadegan N, Sadry GH,
Ansari R, Alikhassy H,et a, Obesity and associated
modifiable environmental factors in Iranian
adolescents. Isfahan Healthy Heart Program - Heart
Hedth Promotion from Childhood. Pediatr Int.
2003;45(4):435-42.

Mirmiran P, Mirbolooki M, Azizi F.  Familia
clustering of obesity and the role of nutrition: Tehran
Lipid and Glucose Study.Int J Obes Relat Metab
Disord. 2002;26(12):1617-22

Dorosty AR, Siass F, Reilly JJ. Obesity in Iranian
children. Arch Dis Child. 2002 Nov;87(5):388-91,
discussion 388-91

o U.ALA‘ dano Jaano ‘_)li‘}l.a u_.iLAAJ ‘OJ.A:\_):Q (5:2_}& A

obso «Slaal Bhae aely Heals pas Olozeose

sak das Ol aal o W8 can LEALL 5 ol

At a_)LA..L X JLHJ AYyva u‘_):\‘ ‘u.u:).‘yt\.a 9 200908

21.

22.

23.

M BV okhin

Azizi F, Rahmani M, Emami H, Magjid M. Tehran Lipid
and Glucose Study: rationde and design. CVD
prevention 2000; 3: 242-7.

Sichert-Hellert W, Kersting M, Schoch G.
Underreporting of energy intake in 1 to 18 year old
German children and adolescents. Z Ernahrungswiss.
1998 ;37(3):242-51.

Jelliffe DB, Jdliffe EFP. Community nutritional
assessment. Oxford University press; 1989: P. 56-110.


https://ijem.sbmu.ac.ir/article-1-112-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

A\YY

BMI'L (8L gbgdanciss 5 o550 bLisl

It 5 Ot et 5

24.

25.

26.

Hauck FR, Gallaher MM, Yang-Oshida M, Serdula
MK. Trends in anthropometric measurements among
Mescalero Apache Indian preschool children. 1968
through 1988. Am J Dis Child. 1992;146(10):1194-8.
Troiano RP, Flegd KM, Kuczmarski RJ, Campbell
SM, Johnson CL. Overweight prevalence and trends for
children and adolescents. The National Heath and
Nutrition Examination Surveys, 1963 to 1991.Arch
Pediatr Adolesc Med. 1995;149(10):1085-91

Ogden CL, Troiano RP, Briefel RR, Kuczmarski RJ,
Flegd KM, Johnson CL. Prevalence of overweight
among preschool children in the United States, 1971
through 1994. Pediatrics. 1997 ;99(4):E1.

swls LBLS bl ol LLdgs degmns S lie YV
US‘JJ.; s Hyd JfA..ﬁ ;.,\:\‘_).a.a :éﬂ& L;L@_gul:\:ﬁ.a GLASA‘_)
V alads A\YVA ((5:)_}‘9‘.3.& C)‘_)Lai:d‘ ‘CJ‘)@J ‘@"ﬁ" J‘J.A

28.

29.

30.

3L

32.

33.

X5

FAO/WHO/UNU Expert consulation. Energy and

protein  requirements. Report of a joint
FAO/WHO/UNU Expert consulation, Technical Report
Series 724, World Health Organization, Geneva, 1998.
Livingstone MB, Black AE. Markers of the validity of
reported energy intake. J Nutr. 2003 Mar;133 Suppl
3:8955-920S.

Willet WC. Nutritional Epidemiology. New York,
Oxford University Press. 1998; P 244-301.

Goran MI. Metabolic precursors and effects of obesity
in children: a decade of progress, 1990-1999.Am J Clin
Nutr. 2001;73(2):158-71

Goran MI. Metabolic precursors and effects of obesity
in children: a decade of progress, 1990-1999. Am J
Clin Nutr. 2001 ;73(2):158-71.

Gillis LJ, Kennedy LC, Gillis AM, Bar-Or O.
Relationship between juvenile obesity, dietary energy
and fat intake and physical activity. Int J Obes Relat
Metab Disord. 2002 ;26(4):458-63.

Davies PS. Diet composition and body mass index in
pre-school children. Eur J Clin Nutr. 1997;51(7):443-8.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

Nelson LH, Tucker LA. Diet composition related to
body fat in a multivariate study of 203 men. JAm Diet
Assoc. 1996 ;96(8):771-7.

Sawaya AL, Grillo LP, Verreschi I, da Silva AC,
Roberts SB. Mild stunting is associated with higher
susceptihbility to the effects of high fat diets: studiesin a
shantytown population in Sao Paulo, Brazil. J Nutr.
1998 ;128(2 Suppl):415S-420S.

Flatt JP. Use and storage of carbohydrate and fat. Am J
Clin Nutr. 1995 ;61(4 Suppl):952S-959S.

Ricketts CD. Fat preferences, dietary fat intake and
body composition in children. Eur J Clin Nutr.
1997;51(11):778-81

Matsuo T, Shimomura Y, Satoh S, Tokuyama K,
Takeuchi H, Suzuki M. Sympathetic activity islower in
rats fed a beef tallow diet than in rats fed a safflower oil
diet.Metabolism. 1995;44(7):934-9

Westerterp KR, Verboeket-van de Venne WP,
Westerterp-Plantenga MS, Velthuis-te Wierik EJ, de
Graaf C, Weststrate JA. Dietary fat and body fat: an
intervention study. Int J Obes Relat Metab Disord.
1996;20(11):1022-6.

Gazzaniga JM, Burns TL. Relationship between diet
composition and body fatness, with adjustment for
resting energy expenditure and physical activity, in
preadolescent children.Am J Clin Nutr. 1993;58(1):21-
8

Nguyen VT, Larson DE, Johnson RK, Goran MI. Fat
intake and adiposity in children of lean and obese
parents.Am J Clin Nutr. 1996;63(4):507-13

Tucker LA, Seljaas GT, Hager RL. Body fat percentage
of children varies according to their diet composition.J
Am Diet Assoc. 1997;97(9):981-6.

Nelson M and Bingham SA. Assessment of food
composition and Nutrient intake. In design concepts in
Nutritional Epidemiology, 2nd ed. BM Margaret’s and
M Nelson 1997; Oxford University press. P: 149-50.
Obarzanek E, Schreiber GB, Crawford PB, Goldman
SR, Barrier PM, Frederick MM,et @ Energy intake
and physical activity in relation to indexes of body fat:
the National Heart, Lung, and Blood Institute Growth
and Health Study. Am J Clin Nutr. 1994;60(1):15-22.


https://ijem.sbmu.ac.ir/article-1-112-fa.html

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

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-25 ]

Original Article

The contribution of dietary macronutrients and energy intake
to body massindex of 3-13 year children, Tehran Lipid and
Glucose Study (TLGYS)

Mirmiran P, Esmaillzadeh A, Azizi F.

Endocrine Research Center, Shaheed Beheshti University of Medical Science, Tehran, Iran.

Abstract

Introduction: Obesity is considered to be a chronic disease with multifactorial etiology. The
purpose of this study was to identify predictors of obesity among total energy and macronutrient
intakes in a group of Tehranian children. Materials and methods: 390 children aged 3-13 years (221
boys, 169 girls) were selected randomly from among participants of the Tehran Lipid and Glucose
Study. Body size was measured based on weight and height using body mass index (BMI, Kg/m2).
Children with BMI over 85th centiles were considered overweight. Dietary intake data were
assessed by trained interviewers using two non-consecutive 24-hour recalls. Under-reporters of
energy intake were excluded from the study. Dietary composition was assessed in terms of calorie-
adjusted amount of macronutrients intake and absolute dietary intakes, and data were entered in
multiple regression models controlling for confounding variables and mutual effects of other
macronutrients. Results: The average BMIs of children 3-8 y and 9-13 y were 15.2+1.9 and
17.7+3.8(Kg/m2), respectively. Prevalence of overweight in girls was higher than in boys (19.2% Vs
16%, p<0.01). Absolute and adjusted dietary protein intakes were positively associated with BMI in
boys aged 3-8 y (3=0.63,p<0.05 and 3= 0.4, p<0.05). In both sexes only the absolute amount of fat
intake contributed to BMI (3=0.2 p<0.001 and R=0.3, p<0.01). Adjusted carbohydrate intake was
found to be negatively associated with BMI in boys (3= -0.6, p<0.001). Conclusion: The results and
evidence indicate that a positive association exists between protein intake and BMI in 3-8 year old
children, whereas only absolute amounts of fat intake are positively associated with obesity.
Obesity was found to be inversely correlated with carbohydrate intake.
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