[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

Olt! eawdgilio 9 525039,0 33 (gale
i e (3l = Swilagg lesd g (S i ke oIS
(VFAD oylins) FAY 2 YAY ladodio F (50l pinid 5059

Sl 0s 53 0T L Las e Julge 5 Sobe o o)
VAN Dl 5590l 3ls c25,0 sbuedl 5 odiS &S 3

adlas

120)3 5

TeSla Y S0 SIS il S e e xS0

oS JS aolal 5 - (Sl Geadl (Yool Blesu - (Adlag slead 5 (S asle sl&aals ()

Ol e s (souiom 5 (54l (LS (55— (S Dy umeload (V (Gio 0 5 pid el Olsias
e-mail:aikabir@yah00.com ;S le ;€5 AYOOAOYOAY [ ienuS ca s diib VY S« parn; BT 45 <

5315 B OUT 4y @3 g0 4 a3 cnl 53 1) p3Y S AT 0Ly 353 0 Ctly 015 53 §sh romas Oloj ey 14akie
ol Slasdliae gm0l 53 el e3lel S il gt w0593 (nl 53 & SV el lp s AL
ploil 328 Ol V¥ 51 253 #YA (655 o g5 = palaie (ganlllan ol o gy 5 30 ol w5 55 Sy oo e ol 3
Sl o s JaSS 03l il 331 51 S SKaS w (wlbale wosle ol a8 533 e Jolid) SNl (65T panr o8 L
Eol O e sl 4 S el (S5 Sale 5 b 0 Gl 4 o Aesd 5 SOl 5 SO L I E L
Eors o Sla 390 okd g LGl S yle a5 L FOF s laanly s eslinal ot e S5 ke Sl ol
G FOF Gl Opsle 5 S 5500l (Susls g5 e Sk g (sl VOAYE4/Y) JLu Y/ VAR /05 Suels
Fomh e 03 303 g AP <00 Y) SelisS A8 (lls sl 53 s ke s Il \WY/BENY 51 Y/AE/YO
Sales (P=2/2YV) i 0L oo deoud (D=2700Y) S ol sluss dp=2/00Y) S el slasd o(p=+/034)
o g5 Olg Jua 5 el Sole sl &5 SLuS 5 (p=2/001) Glula,S bl OUSLe dp=r1/0+Y) 2in OL Gos 5
Joee gLl P70 0)) Jad A8 (sla pine 3l eslizul b Syl 45 515 LIS G g S5 ke A o> (P=2/+¥V) 5
0= /088) Conl b B (=270 0A) palgs sl 5 (p=2/008) 3l shiws (p<o/00 V) Lo e 51 S5
Jolse e Slalass Gbla 5o Oap Sl 5 S Ll ey ol SebS W g Sems (p=r/ee)
kS S5y e 4 SHle G Sls e SRS Sl dm Sty e S 4 sl Sl a5 g oS o Ky
SE o 5 hnd Sl dis Slsle 51 A6 Ll r O (Godisl 33 o 03550l ¢l Glaans b Ol Ol s sadis

A3l sy 5 S5 Sla el Gl 4 s b 5 S oS

OB )5559 «Sylie o SIS (B 519
AB/A/A allie b s AB/A/F ramdnl @8l 50 - AD/F/AA sellie el s

dodio
Sk b gty 5 b ) alle gla)ss ol ol T 9 pen el sle bLAS L 5 alles 015 s
“osdiee dasla Lo blan 5 KB culiw sl dgl € ad wala alle Shule 1) wd salsa s sl


https://ijem.sbmu.ac.ir/article-1-358-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

1WAD Olewns :fdojw ;/,.’.‘m.‘b (5092

Oyl puygilio 9 jyyLi9)3 32€ 1salao YAY

St (58 A) OB5esa (LB ) Lusls L8 4) ol
(o8 FY) (Bod olaslodl (L8 VA) plws s (L8 ¥r)
5 Ol (LB ¥A) slasbe S (L8 V) e Slasb,dl
Ol 1 (58 VA) (538 LBV +) 638 e L85 ) Gl 5bs
08 YY) IS L85 VF) Glians (58 14) olgaual (L85 14)
Olad) dL8 YY) ads L8 VY) QLK (L& YY) ghask
(085 YA) Glasloa 5 (58 YV) ool 085 YY) a3l (58 YY)
g O laial (i, 4 oS0 el Jae 4 (S0 5
Jlalls QLSS5 Ol (o500 iy ass ol Pdulas
Jusa J(YF/F) Li V#F] Jliew [(AVY/F) L& Y-0]
Sy Sy 5 [(AVF/0) 588 AN] Gsiimens (ZY/Y) L& VY]
ass [(/F1¥) 5 ¥+]

ol stla e O Wug osbe pws o aose slasite
dda o oliad 5 Mounss el slage w5 gty
(28 slagsslan sl o saolad Wi 5y T s
o0 B slagsls 5 anbs wles (sslS (s
25 s aSa sladas o Vonl€ b 5 € G osa
MBS 5 ok et galiae Sl cand (S LS
WalS 05 Kbyy 59 b oledbl opl b o8s30l
A g, pen Sialea

© sae sl Gl G (poa Sens el Hebie 4
S g gane Gl Shad pan ad b 5llS b 5 sl s
B3 La TV S AS Gus (poa wess s el YO O
YO-YA g gano S ta S G gpune 52¥ 058 5 0 438 S
9 ad G5 S G VY-V G (pn e s wg Siehe
Seglis YA 31 Sl psane ool S) i olals Jpd G
958 5 G Ll 50 N0 ) i Gu aon e s a
o geune Bl

Oloss 59 (S5 dae Jolt cledbl (s 5Tpen asd
5 lola S« Sba ) Lo mas 51 pla)) Gl 51 (Sa S
i (Hrus w5 Joins e S) 158 5 OF (S
ot ( 28T) QT (B Olhee 5 (bed b Bauy)) (S

good Oled mae (pddoy sGds g (s b s

i- Thelarche

ii- Pubarche

iii- Tanner stage
iv- Caliper

v- Abdomen

vi- Triceps

vii- Sub scapula

Olsts asdiee &uels Gl5aas 59 gl s (o) Au iy
5l ) BT & pise 1y anal 0ol o p3Y (sla AT
8599 Onl 59 S (Y sa3 Ghody sl (o B O Ll
Oled Guas Ko G\W‘}‘V.CAALA.H sulel S Wil g au,al
8T 1, Guslae Gluse 5 Gually Glsls 9sdioe el §sb
S o8 Sy an Huly blus an S aily B caly
L oladlse ool & galy aias (Bysel usd lyselomly
@by aa B SHle posdi oo bobsise Jolse o380
o8 ey ol Ho € gladallle o s waln i<l
OI3aa L3 gsb G il sud QLS § 6L Lol Bl el Y B
S 6,5, oL Tadl o S VY B A saale YU
SOl Lo S o pg i by G S s slags S
29 peola ghallle 55 o1l s Tasieas Al lau sa
SS o ol O WIS GLKa5,s it slasy S
ssdd fsls 5 gl Sl ola (B, 81 «S aal s
o9 &S aal aals gulydl jo Sleye geuldin) Wil e
el paln (Bios SI s dila Guona fsb (2
sl 5o Sless geuliinl wig e sl fob o Al
Aad oy 9l Fols e sae 5o 4S wal Gls

@ e Lo cilile LU s alie gladallls A
ol o350 sladiay 3l ol o gl olod Ll
Ad 6 5ud g Ul ad, MM O Y Sl s

Labgy 5 ol ge

JSE55s Olias 5o e - able aalllae

slaall Lo 80 =S 5a VYAY-AYAA sladle algie Sl
‘3%3 A ‘:l%:\‘ \YAN dl.a.u B J\,...':S (SJJ'ATU:’:‘:“J LF":Z'-})J
L Jsss bls EA) ASlaa wi=+/+0 a8 L b el
J\}o‘)é J‘ ul_'q:...ul L.s K] _}l:x,.c J‘_)AQ‘ '/'V/\ 6”5‘\5 Q“.\ill:\.‘o
Caas bk assle LB AT ol (Sl S a5yl
sibio ( Slsa 5 0T slacais sad daa 31 Lelse LG
b 5V (Sa) Jase pli)) (oed b obwys) S
wrdinsa o bl o plilaa caalse Lo
T Ll gl,ls €€ 9 Gilids slag el 31 5,84 sl
o e aladl s g (Fslie oldlaa 5 2lea
OB FY) a3 (LB FA) Glaas alea 3 BB (slagbil


https://ijem.sbmu.ac.ir/article-1-358-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

YAL S50 Olms 4> STl

ISt 5 oS Ao 5

el Oloalsa an 5 oloul aa laas ke 0 e ¥ sl Sla
9 Oliay aslsla JIela s gilie e L8 Y L3l
SBV 5V & S 4 il Gl som s sosle geulsla
DY (]0) LB Y (uwsy ) woa Mie pulad 5 s
YO-YA) Lausio (ZFAIY) L& Yoo (Siole YO 3 5icS)
(iegles YA 31 i) 3la (Z0VF) S8 7Y 5 (Siole
RYREY)

w53 pSSLS YV /¥ 0l cpl Wl s 5y (Sl
SN 5 a SELS VY 51 S (77/4) a5 sas 59 S8 VP
Gl 8 5 055 oSl wa s a SHLS /0 51 i (YY)
B33 SR Bl VFV/0£: YV g a S LS OY/F2+ VY al,80 0l
pSSLS YL /ox /N W3l cpl 5 Y Sas su s gule Sl
o sa s sl lols 3l cpl ZA0/Y g psesie 5
3 ss e sie 5o a SSLS YO ) i

A VE e Gy ol (Shela (b sule ooy Rl 3
A (AV0/A) 5 YF s g a SeLS Ve Bl Jia (YY)
98 S JBlaa (AYY/F) asse VoY Lo g aSelS Ve 3l
G2l 53 GBI08 Eood Crm bl aga s sl S Lo (55K
5 Sl VY VA 5o o Sl V51 A TYIV s ol 8l
OBD08 ot (e (eSilie s (Sl VY 5w ZVA/A Lo
ide S VP G Y 3 ol seugane 5 Jlw Ve/AZ/-4
83 S g 1y Gi5os Sl VY s 3 91381 ZFY/Y s
celos £/0£+/YY Gaa Lo Gi5s Oley nSile .ais g
784S 85 R iy ag (welu Y2 B Y T (580 90a0)
WS o B A Hu el £ als po JSLET T 0l 3

Voo 5 3eS (VE/V) LB AY Lu sul pla sbiale wel 5o
SBAV Gless LI5a ¥y e e (£04/4) LYY (Gl Lla
S i (AV+/V) S8 0V 5 Glegs Llxa 0 =Y+ (£NO/Y)
B WWAY Jla o sle 5o o Gless L1580 -

Ml 555 s g5 5 LT Sl 4S gul 3 51 7VV /P
(/V10) sl (NY/Y) oally S il 31 lapusical
U5 1 (/%) 3 5 (£ 1V) Geally oliiel (/- 4) Coslss
S a8 S ZAYIY (blie Hu wuls e (Saels g )
3 st 3 ghilan 35 0 suts gy LT Sl
wolsge 1y (Z/F) solas 5 (ZAA) oally Se wiile
il 3 sm g S 51 YA ol 4K uly ol ol Jalas

v-Body mass index

Tk s sl S ((Saels pand B S8 Gia s iy
oS Sa ) Sl 5 oalss shes oabo
ol el 3aB Gue cliast gaay Moug Jladne
b oobe 005 ol Glse WS s 05 wlale wale
SHUS oley so Sy o suel iy slagu i) (Shla
s ol subale cule Gl pasd o8 e gl
ol AWla slans dadae 5 Ladls oS30k olalsa
S0 8l bau g3 500 sul BlA siliable wel u 5 sac g dac
© aldel O U8 salgla ula) 51 (S b slses s
sten Ko s (13 (Sialea b o5 oplad JooS olisloe
Oab oo RUSES yii o) 5 g sad salic s Lag i ek
alilas ol jo seaa 5 J8 B o g sud Gl sa ol
S LSS a8 Gl

OSilke slageals 5 oledbl Judad 5 wia3 Lo
(> Do solel slagsenl Glae Glhasl e il
S ouilbioly Geedl (emnd s SISy S Sgie
3 50018 Bl sl (JIS ol (Sewran sl i)
b (PS5 Jae Bl cpl 5u fsb s aadS (6l
Ak ealiin) SPSS11.5 13dla 5 (sabawy 4 v LTINS

FolS o oba (o e (BUA SIS cple; w550 o
sose Iy sladine pub Lsias 5 L aladl i,
ald Lo (Suds guedlel Jool g by (o
Js o s lae st culey Qliiae w5 )b Jal s

28 S o g puinad S b 50
Laassly

Gl bl 3l all V4 B Y 3ds #YA dallias ool L
o osaS Aline laglin) Slw,us 5 (olaal,
sle YAV/E /N g5 S50 OIAAS G SOl 30

.J\}:\
IS VYV aS s agew 0558 Al g8 45, il

o9 A 4, ol als JSES 1, s dose Curen

(ol g 8050 0ui)) (Klala 5 s Hlie w gl S i
S ooy bowsy alss win b S alg ) s )le a5,k i
Yo Jlaa LT (Shla Go bl 6815 555 a8 000 Jilas
il JolS gaiia
iii —Passive smoker
iv- Stepwise linear regression model


https://ijem.sbmu.ac.ir/article-1-358-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

1WAD Olewns :fdojw ;/,.’.‘m.‘b (5092

Olpl pueslio g juyi19)3 32€ igalao YAF

s 5 LS,k dadae addla ol o (Sacls gyl
good Sl J8 e wsay o sonbe 5 oy sealsla
il Saels

r==/\V) (ad 08 b gaiiine LLS)) (Sucld gyl Guu
qP=+/-34 5 I=-/\\F) (io58 gord Cmw (P</++)
S T=/NF) sulys alaas g (P=+/++V 5T=+/VYA) Lalsa slaas
F==/-0A) O3 (2on seess b (o sSae LIS, 5 (p=+/- oY
(P==/+Y 5 T==-/\¥¥) {uas o058 sl 5 (P=2/-YV
RUARY

2o e S oo (Saels posd G (:Se
3 RS golsine sk 4 3 N0 3 sid LT sala 55
o o &S gl Lo sae ol (P=+/-¥Y) ass cbes
G ogs 700 3 i 5 /NO-VY V) SiS Ll gals )
050 8le NOF/OEY 9 VP /VEV/ Y AP\ LS

Sblie (Sl ulpdl Hu (Suels pord Guw (S
oesS bl oSlu sl wle \OV/£V/YY (sleslea S
Sla S 3ble oSla albil Lo 5 sle NOV/F=VNY
Dlasine solel Llas B CBMEAN ol 4 u s sle VFV/FEV/VY
L phwasS 3blie gn oulis ool (p=2/-0)) o
S ol (P=/YA) S 5 (P=2/0)) slokas
RIS (5 S bl b (Sl slala S gble

Slagane 50 gy Fob gda o 5550 5o SR ()
Opide slalia S Gble € (gob o (P=2/00Y) o
5o sine AT &S (/- 0+ /) wikinls LI ol 5115 £l
wondils (P=2/+ 1) oS 5 (P=+/1Y) Phwa S 3ble b
S(YVAE/-8) gsS 5 (YVY24/+V) liuasS 3blie
il e b Sl Ll ol

Bblie (Sl a8l 59 S gy b sl o SISl
ssay bos mhaa ) (Sa) Jae pla,l ol ) alis

.u.a.u‘u\:\

5505 ok o oSl alsa 5 T Galiae Lulyn
Sblie 5o Sags gl ala e cudls Lag sy g5l sl se
Bhlis 31 1S gologine sk 4 (F/OFE /) i e
S YINAE[-F) Jaiae 5 (P=+/++) 5 Y/A0£+/+F) sreus S
o3 ol O (Sl Jaiae o sae S Gllie ag (P=1/- A
2 e s of lite bbus Gl s Ly amsl
(PN ) el gl gine 58 Sasg fsls stda e
052 Ao gl by gdaye 5 g S (sdilais
o3 O (e gl (ol Gble oLSLu (p=+/-YA)

u.XL..uSL);\%am&\,JﬁL@jT;_\sl}ﬁ@LSJJ(JSJJ)
S5 Ol ne s sa g gy ] (Sacls o<

9 Sals ead (Sacls 51 glaadn ;B a8l ool 51 L8 VYO
oo Jead s sad gyt L] SHle € Sou LE YOY
Sose YAV ol (AY0/A) so8e VYN Lo wliale cule ol o)
(ZNE/¥) a0 VY g by (ZVV) 00 AF O Lawls (ZYY/A)
S8 FOF Gl 5o (Suels posd (Sl age ol
Opoidin g G yiaS s (sbe YOA/Y£4/V) Jlas VY/VAR -/
Jls VANV 5 (ke A1) Jlw /Y0 i s 0 Suels oy
s (sls YVA)

YOF ol soalpla slnel b Suel G Sikio
AY/F£/AF Lale AY/A%- /Y0 Lo, 500ke o a4 L&
salsa AY/VEND age salsa AY/VENY Jl salsa
U AF/YE /TN aslen LASA AY/FE/YY o
Jol stee AY/FE YO agn sl AY/FE YN 58,5
5 (Sl \Y/F£ /Y5 o 50 dae 5 \Y/0+ /YO

vtda o Guliad 5y S 5 Lol gsb :Ske
@l 8 wm yu a s YAFE[ ¥ 5 Y/VVE[AF LG8 36
aialy 51,8 aline Jalye Hu 56 gaudda yo el 55 S

REON IPSVN I Ny PP

sabsdda 5o Alids Jal e Hu S (gulE wsyu - Joaa
asidls H,8 56

Sass pob Lag,licsy gk Tanner stage
NVAYAR) \WAVAZd) \
oY (ZAIY) YA (7¥0) ¥
\Ee (/YO/A) YYA (ZY#IA) Y
Y.0 (/YY) AO (ZNYIV) ¥
ARNAVARYAY] ¥Y (£#19) o

O O Gy Olel 5 SObe pad G G seleall
as ola YA/AZ-JAY Sl 3l

WB558 «s5lS (B olan il ) ) Sypan
sl b o5 sso slagolay wubo Jb saslad
LS se 58 sla gLl Ui eas

Wl WS e o b byl (Sael pand e
03 ol 0 s (Shla (boule 055 Gl 3
selyn g s, (ous Jbd st &) salgla

O 388 0 (B, Sde (dad G5 walpla sobal


https://ijem.sbmu.ac.ir/article-1-358-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

YAV S50 Olms 4> STl

ISt 5 oS Ao 5

WA Pl Alite Jpad 5o SHle Guw Sk
Logs e 5Slie G2 5pS (= /- YY) cls (s5lasme (5oL
Sacls 0l ol (V00/A2V/YYF) Hles Jead Lo 4S 5 gal8l @
Olewl L83 4 o Ol am wius s S w3 1) 0
(VEY/YEVAA) liews) 5 (VOANVEYV/VE) uls (VOV/ARV/AY)
LS MR ol oS uly glas post hoc HuBT .astisly )8
P/ TA) ol i e 5 e

9 B sdaey fsls o 4 48 gl B 5 (00 0SSk
s gy L] Sl a4 aalllae 550 olydl sl
saaline «S sbylan counl sad suly HLES Y Joaa 50 09
B 5 008 sl ol sk @ aldl Gl s g
st g oyt LT SHlie oS st (o058 4 a5 id
Sl Sl ol Bl ok 50 Sl Cpl e Gl el
Al g o sol Gred 4y SIS e 0 G5 9 98 WA S

e mad3 (gl (P=+/0 0 =4 /484) (gl tae Jus
o olas Serw Ky Jae dal crun 4 alsl ool a0 Sl
(P<-1+ 1) lad a8 (slapmaio 3 suliiod b S ls opew oS
odlos slaa3 (P<H/40Y) Lo e B (S8 Jas plis))
Sl Ssotey BB (P=/A) Salea lass 5 (p=2/--7)
(¥ Josa)

Y/¥x[YF) aliily (g Bblie b awlie Hu lagling i,
(P=¥N NIVEE /¥ il o

gt b (bl ol e oS Jae 5o ST Bl Gl
a5 gy fobs ala o fsls () E5bs slaslins 5 S
ol (O sy 0l slase

G, 4S galdl Lo (Sucld pysd Sk 45 S
VOO/YF+N/F0) sgs s 5 S g JLasa LT o255
AOAAAEV/VY Jlalls o S5 4 5o ladid ple Ho 5 (slo
K&y 5 VOA/YYEY/+V G stians VOV WV /FY LS
Dlaame sobel s 51 BYEA) cpl g sle VOA/YAZY/FA
slage ady 5 (P</+0Y) Laglioy fob ddase uss
ooy Aline gladia, so (P<-/++)) Guns sl

(Y Joan) cils sl Ll 31 g ols dae 3YEA

sal glage ady 5 gl gl gtla o - Joua
09 Aline gladii; 5o Guns

oumy b gl Lag by ks SO0 G
A7AY.S VAL AAAETIA JLuia
\ETVAA Y/A£+ [V Jludly
Y/0a++/-A A\ TR Juse
AAAEIVA Y/aYs./y Ostitens
Y/ox-/\F Y/¥AL- ]\ Ky Ky

S92 00t gg 5t LT SHlie 5 95m € SLuS e 5 g suany fsls o 0 4S (SILH o 9 9B (O30 aSike Y Jgua

Saseays ol e 4 4S50,

Suasey fobs Cpw 4S5 (g3) 3

P lais
olae (sllad 0SSk Slaas oliss sllad 0SSk slaas
<efee A% 0V/ VY Al O¥/0 YO\ (rS5LS) 0
<o/ e \04/A WY A VEY/ A} (Lraamles) 08
<o/ \Vid VAV/Y Vo -/aY \4- Yoy (8Lo) Cyew
(ole) Solie yla)y (58S o Sty (S50 S5 ol s 9 Lasuaie —F Joua
Pl sad 8l (ul s aolaticd yai ol pud La pite
Beta Standard error B

<ofee <IAVY SINY J¥-¥ Slas a3
<efee —/\FA - IVAA —Y/VVY Lo s 5 gl
ep SAYY . JO¥¥ \/¥4 Oloalys slass
SRRV STV -/¥Y0 \/AYA Olsalsa slaas
RRTARR - VAL AA AY/VA culi lase

(5‘):1_95—\”‘9(5‘415113.&_95—\' ‘U_XLL...‘AJS—\ *


https://ijem.sbmu.ac.ir/article-1-358-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

1WA Olews j F L;o/'[a..f} ;/,.’.‘m.‘b (5092 Ulnl panadeslio 9 jayi19)3 32£ 1gal20 YAA
we - 5. PO \ig 5
O b el BLS,I (8055 good e ool wadk Sias

2 s (B35 cule 3 Solas o cadly Sl gy
Soo sladalle Ko b 3 o) SHbe Sug) sl
U8 S s gl 5o SHbe pasd pall o amia.
VS e pg e 15w B35 e ol ya sk

5l sl wlg o Gl € s e ok 4 e S
O Sl 51 (BN e ol o Vsl (Saels gyt
suel8 «S (ul ) b v g suk gy L] Saels «< (sul sl
BUV VI PP PR PPN Vi)

Fosd el Soml feb G piliee S Hobles
b a5l e Hu g sad Slsadul slays Hadidiu
SeBsS B L 5ug) fls 5 aallas ol 5o " aalS o o3l
SLasS )l Sugy el sS W8l W8 Say ondls o8l yea
Olaas «S ol las 50 suia dallbe S o g sud p gk
s 4 el 88 dagie Gk 4 Guose SHbe b
il G sl sl 918 3 s

Saly; slacaliad oo » al € glallhs o
Sl oo 5l ol sad alasl LGS 5 Sbs
Ol o8 RS (B (mon 5 (Saeli (bl ) sladdas)
ik sws wald a5 K L dwlie Lo ul3)

bLal il (Gal o saled slass) Slsla asd
Ll ol wls cdls Shlie o Gil38 b pasiions
boaal Jado sel Gol Do sl gl 2ol by Jble = (o
Jolewo 5 (ol 50 58 SHle 35500 G 5 Llsla a4l
b ol Gl Gl golatdl & eldial mha Jio oo
AL8) ol ZAF Su Gless Lixa Y 3 53 sababe el o
b sio gulall phw LS 08 F Hlslh an (Ske b
ol S50 Gl ol

Saeld g G b (oS LLS,I s (202 e
I sAiml e b oGml por wess wlaoah
53 20 Bl usa pl oS Ll sl yen i slag 30558
ok o) ol san Gub psn s hils sl § L
slren plagslas b wisee 50 aa 5 G Sl S
ol o3 s sl ol 5o Al Jle B S e oS wals
22 pSOLS YO 5l S Gy gou 8 skl 4 a5 L aadllas
L rnb st slols sl SIS1 S8 Z80/Y Ly pye sie
anle walllhe ol Lo Gas oo gula wag 2N
Sobe pord G b pwsSae bl TS sladalllas

BB 5 (objective) juc pesge S SHle gl
OlAas oo fsl pasd le) Bae 4y (S soSell
sra0el Ar saas Byl b awmlie 5o Sopal 5o ol
] SHle 5 sy fsb 4 Bomb O 5 lads
59 Sobe Gaw BBIE L Yo b 5o o pdige pasd
oo ol @il Gialndl Jle VY 4 Jle VY ) Ses
1494 5148+ Jlw 3 Jlo & sl Lo ol gy b ol
G OAYAPEVON S (P=+/++Y) Gulasae Lsb 4 &
o 0k swlis o) save, Jla \Y/PO£V/FV
dajole b Soand Jus Glsie o S 5,00k Sacls
Olsse 0 o558 5 Saas s Olaie © ladae 5 Ladls
Sasaa Jed o (Saels G Gal38) LS Jusd g Sanas
aolen OIAla Lo A ol A glades b wwlis o
lod ol mdly Glyl Gl Ses Gloalss @ s
sl Sl Sae Gl 381 ol LS A1 ) Hlas

@i 5 el (Sol pla (S5 Iyl b Guss Gy
O DB 511, el gl K] salgla 5o o
b € ol azsle 0 e anld S Sl gy
oo i by @il b Sl e (2alS 4 alias
ale 4 Wl oo € b saaline ogline o &I olEl ol
OSolin Sl G355 b Gall assly S8l ol 032 SIS
s oo dafllan 0 90 ol 8l o oS GaA o cels £ ) AS
sodle & VS ph oad Cgns (s5a LI,y Sl 0l
SleMsl LT uss SIKEY 55 asse Lo 4S wldl ool olalsa
YL SHbe G Sl (5100w ciws Ho BaSs
© S (6,8 FOF 5o SHle pord G SShe 49 S a s
S0 L8 WO 5w Jlew WYY Wug saaw) fol e
A8 Gl 58 SHLe gl (e (S 9 g0 s0dS § g b Sl
B e 5 oS S & Gl s L g aa Sl VY
dlise ool 0 swss an (ol Kb el ssay Sl
ol gage pelaial 5 odsel (Gl a5l

L (Sl Vo/A 8 ol 5o G500 gosd o SOk
SOl posd o Sl 5 ia Ho el #/0 Sk
S Ghoos cad b paala Gl s (Sl WYY
B o il B lagie Ges € ol SHle gy

U508 SOLES 55 58 @ela V 51 38w (3559 e o


https://ijem.sbmu.ac.ir/article-1-358-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

YAQ S5 Ol s 4 Sl o

ISt 5 oS Ao 5

Olicwy (e 5o 1y asa Saels cpll Ll Z0Y «S ol
Sl & e s andl oo el (ol cueal WS e a5
2 oY slagissel 5 oledbl uls I8 HLEA) Hu 5 Al
oS58 Gy B caal i Gl 58 OIS 4 Aoy (l s
Sl 55 (Sl - o dilise wl wsay @ bl
Slodas oiis) 3 osSie SUK LU Loy el age
o 1o el Gnl L9 seoteling 4 Sl S cnl Hlas s
S o b ol 1538 sl oy i

Sl 93 sl Lagsisel Col pasd Koo ok 3
@8 b il 08 glols uldl 5 (s usS (sluliasS bl
Sosea Sy wb wiS o (S fld slasul s Ho
ANd o9 Sl slyla aldl ol ey 8,8

salllhs wli olie 506 50 S sladallbe
- olaisl mh o Sla (Gas sou 5 Ll 3y 90 58 sala
T leols lis Sl Cran o 1y Lol aas 5 elaal

B3 OBewsls (ZFY/A) sldl SSI 5o Sucls g i Jund
OB 4 ol pasd so e Jelse D Tsa o S 1A
oo oMbal cle 4 Jad ool Lo side eyl o e
Olewl Juad o S)le posd 5o S50 Jolse 5 wla
sl

sad Syl sl S SleasS 3blie (Sl ol
gor a0 18 oy S el 55 ol & S
Joe SiaS plas ) oS wilsals oLas 53 plie cayls SHlbe Guw
Sl gy posd el sl o (Ko (Sa)
W.a}‘iw

352 6otk Gulal s SHle g (e aalllas Gl o
g0 e O sthold (rinas adls Gads cusl (See
59 s ole YA /A olydl cul 31 Gy olod 5 Sobie
Vos Jle Y ouasas 5ooak, ol olde sladallas
sle) ssagane (pl Lo S Wleals Gl S sladallas
el 380 Wl s 05K ol b 5 Sl e s5T0b
3 it gdlols € Budias Sas gladallls Jla a4
© el Olaae Sl Gl sy B SHle gt Ole) Glae
w oS e =B ols Bl sely (SHlbe pod ole)
I=-/VA) 1) golaine 58 (Sicwsan shaalllas 50 (S50
olis S,le ot sosTab 5 (28ly e G (P=2/0 0

\id
Lala

(P<e/+ o) I8 ad 084S s oo lis Sga S Jao
O‘JJ‘J'.’ J‘..\AJ ‘(p<'/"\)l:\JJ C—'a.a.u_}‘ L;“C'JJMC&:J‘

Olas g MU glsa 055 VYV s, sladlas o .cudls
(Sl Ve=VY) Gusasd fob G b oloaan € 0l suls
25 @ 9 (e20s - k) 6 5SS Slawa cans;
058 b pue & w3 4 Tl (i gula
ool aue ale 4 sl gaalllae o Sl posd e b
i ol bl S b daalllas o 50 0ld) 53y Llone
god G b panlivie bLS,) dalllas ol Ho al )8 03 50
VAN s 20 ololSan 5 Gublal) saalllas oudls S le
Slis b gie golaiil - Leldial ma b 1S 50T 38
A8 gl w0 Sole G w0 Fugy S Slias sals
wiieaa SHle G S8 GlAAs ) il 05 5 Sl
tadllas o Vaias e gy b (oo s e §b Ll
S W0 ss sany fols 4 oS gul Bl A8 5 G5 50 sala
desee OB 4 (Sialas SR gl Al oS s g Ga b
G sl 0 sud g gyl Wl Sobe € galydl 1)
pA o OOy 9 98 S ol b g S 50 oA
Gla b, s @l € pladallhs aidl sl
olds wlead ablk SHbe posd o b g o0
Soudi oo g el SOl Sug)y € Slyaas «S wlsals
ey 5o S glaaallhe Tiis HWIL 5 B3k
Sleals Gl Sl po b e 5 G 0085 sl bLs )
awl g8 pe Sa5 Jolse aiile 50 (gl0dis 5 uae Jolse «S

YY-yv ~:~L$ s ‘ . ‘
el P ol Gl e

9 A RIS S (5u88 ol
Loadbioe Guossd Sobe 5 Gl gus oa Oll33
29 Sl poad 5 0w o008 ploT s G Gl gsaalin
M sde sl gua B il glaaas b o560 oKs
JULI s e Sl o€ wuls olis 35 Ko slacallas
oo B ams e 5 Sas) Sides Ou 588 sl il
OIas sl b el Gal Lo S wsse slag)sel o)
S8 58 pala sealllas 5o s sd g pd Sus) B3l
g e Sl gala )5 poa wesa Guld 5 SGle
B0 (s P0mly S,

by Al \Y=VF 330 VWV (g, aallas Gl s
sle VY 5 Jlw VY wlale cole gl G S50 << ko
slo # 5 ;iaS LS i Yl ¥o-F - b dwlio ju «S ol
Mol sl Laals

ol 50 7T K50l b 4Kl (gaae Glas a3, ol
Sacls Gl sl Gan o ole V=Y (RalS & aitas LT wlels
obas T sl 1A o dalllas aiis 4as 8 @Iyl @


https://ijem.sbmu.ac.ir/article-1-358-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

1WAD Olewns :fdojw ;/,.’.‘m.‘b (5092

Oyl puygilio 9 jyyLi9)3 32€ 1salao ya.

oo e oa o T el bdaa, ple olLKE5

Jﬁwdwﬂwﬁ;JJgiﬁmcsumJ#_}‘ﬁtal%
Ol 5 LS Ll YA 31 GEwl Y jeaa 4 e s b

Olads 6 allhe o) b € sage S 4 aallhs
J“:‘A—A)JCALL.«.-?/Ongiuﬁj_,\jgg,oﬁ&\)&l_)mb‘)\s

S Sdaui

Dlaare (uAlS 5l aas oS aupe S G (S sk 4

b Olsa OliA LIS Sl sae ale 4 SHbe G
Ol oab WIS e o sablidl saw s) g6l oudl sladas
S aal SHal oS Su) gosad 5 s gluias able
e Jla 5a 6ol sad Ol Judd Gad S3le el
G Al Sl ge ol 5o al Al oS e 3o

Taal Sl s (S slagu il Gl

References

1. WiestJ, Lyle RM. Physical activity and exercise: afirst
step to health promotion and disease prevention in
women of al ages. Womens Health I ssues 1997; 7: 10-6

2. Adams Hillard PJ. Menstruation in young girls: a
clinical perspective. Obstet Gynecol 2002; 99: 655-62

3. Ganong WF. Physiology of reproduction in women. In:
Decherney AH, Nathan L, editors. Current Obstetric &
Gynecological Diagnosis & Treatment. 9th ed. New
York: McGraw-Hill 2002. P. 130.

4. Klentrou P, Plyley M. Onset of puberty, menstrua
frequency, and body fat in elite rhythmic gymnasts
compared with normal controls. Brit J Sports Med 2003;
37: 490-4

5. Baxter-Jones ADG, Helms P, Baines-Preece J, Preece
M. Menarche in intensively trained gymnasts,
swimmers and tennis players. Ann Hum Biol 1994; 21:
407-15.

6. Claessens AL, Malina RM, Lefevre J, Beunen G,
Stijnen V, Maes H, et al. Growth and menarcheal status
of elite female gymnasts. Med Sci Sports Exerc 1992;
24: 755-63.

7. Georgopoulos N, Markou K, Theodoropoulou A,
Paraskevopoulou P, Varaki L, Kazantzi Z, et a. Growth
and Pubertal Development in Elite Female Rhythmic
Gymnasts. J Clin Endocrinol Metab 1999; 84: 4525-
30C.

8. Constantini NW, Warren MP. Menstrua dysfunction in
swimmers: a distinct entity. J Clin Endocrinol Metab
1995; 80: 2740-4.

9. Valentino R, Savastano S, Tommaselli AP, D'Amore G,
Dorato M, Lombardi G. The influence of intense ballet
training on trabecular bone mass, hormone status, and
gonadotropin structure in young women. J Clin
Endocrinol Metab 2001; 86: 4674-8.

10. Neediman RD, Growth and development. In: Behrman
RE, Kliegman RM, Jenson HB, editors. Nelson textbook

D850 i 4 (=1 A) Bloalsa slass 5 (P=+/- -+ #)
Olias ool Lo SHbe pasd Gle)y (Augin Lo Jelse
w5 6 S D adaluilicd oy ol LSS,
Cuaal (o s 6‘:‘; 88 AYY 5 /AYY o /NPA o /AVY
I8 36658 184S wau o GLias Juo Gl ol Lo yudie
slola S aGble 5o Gog Sl 5 AS el o
SOl Guus) pord oS o S Jolse (piage
G o9 She Jelse ple 3B Ko ojbe 4 s
L@Jl&ﬁ;lw\amcﬁéﬁybinﬁst
00s dle (Sooab ady (slasuitie ol L it (ol b Ll
wllas K G SHle pord ouiS o Ky (G (252
W._x:u\,.; Ll
O oS 51 Sal Sel Lahss Aliae glad,
Cyow 4S B0Tia0 wolio .0 923 Hls Sae S WiAls SHle pg

S o aoy sladd, O paas o SHbe gl

of pediatrics. 16th ed. Philadelphia: Saunders 2000. p.
52-4.

11. Smith T. Ethics in Medical Research. New York:
Cambridge University Press 1999. p. 12-49.

12. Lin-SuK, Vogiatzi MG, New MI. Body mass index and
age at menarche in an adolescent clinic population. Clin
Pediatr 2002; 41: 501-7.

13. lampol'skaia luA. Dynamics of puberty levelsin girls of
Moscow. Gig Sanit 1997; (3): 29-30

14. Mohammad K, Zeraati H, Majdzadeh R, Karimloo M.
Evaluating the trend of change in the mean onset age of
menarche in lIranian girls. J Reproduct & Infertil
2006;6(5): 523-30.

15. Blythe MJ, Rosenthal SL. Female adolescent sexuality.
Promoting healthy sexua development. Obstet Gynecol
Clin North Am 2000; 27: 125-41.

16. Theintz G, Ladame F, Howald H, Weiss U, Torresani T,
Sizonenko PC. The child, growth and high-level sports.
Schweiz Z Med Traumatol 1994; (3): 7-15

17. Broso R, Subrizi R. Gynecologic problems in female
athletes. Minerva Ginecol 1996; 48: 99-106.

18. Tahirovic HF. Menarchal age and the stress of war: an
example from Bosnia. Eur J Pediatr 1998; 157: 978-80.

19. Huanjiu Xi, Jnping Li, Xueing Gu. Epiphysis-
diaphysis fusion in the long bones forming knee joint of
the rural children and youths in Kalyuan, Liaoning. Acta
Anthropol. Sin 1995; 14: 157-61

20. Sharma K, Talwar |, Sharma N. Age a menarche in
relation to adult body size and physique. Ann Hum Biol
1988; 15: 431-4.

21. Zacharias L, Rand NAI, Wurtman R. A prospective
study of sexua development and growth in American
girls: the statistics of menarche. Obstet GY necol Surv
1976; 31: 325-37.

22. Baker ER. Body weight and the initiation of puberty.
Clin Obstet Gynecol 1985; 28: 573-9.


https://ijem.sbmu.ac.ir/article-1-358-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

Yay

J&:‘)J} O‘ﬁ))) JJL?.AC’M

IKas 5 o e 2

23.

24.

25.

26.

27.

28.

29.

30.

31

Rolland-Cachera MF, Deheeger M, Guilloud-Bataille
M, Avons P, Patois E, Sempe M. Tracking the
development of adiposity from one month of age to
adulthood. Ann Hum Biol 1987; 14: 219-29.

Wakeling A, Russell G. Disturbances in the regulation
of body temperature in anorexia nervosa. Psychol Med
1970; 1: 30-9.

Frisch R, McArthur J. Menstrual cycles: fatness as a
determinant of minimum weight for height necessary for
their maintenantte or onset. Science 1974; 185: 949-51.
Frisch R. Weight a menarche: similarity for well-
nourished and undernourished girls at differing ages,
and evidence for historical constancy. Pediatrics 1972;
50: 445-50.

Frisch R, Revelle R. Height weight at menarche and a
hypothesis of critical body weights: and adolescent
events. Science 1970; 169: 397-9.

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

Wiliams S, Dickson N. Early growth, menarche, and
adiposite rebound. Lancet 2002; 359: 580-1.

Manore MM. Dietary recommendations and athletic
menstrual dysfunction. Sports Med 2002; 32: 887-901.
Whincup PH, Gilg JA, Odoki K, Taylor SIC, Cook DG.
Age of menarche in contemporary British teenagers:

32.

33.

35.

36.

37.

38.

survey of girls born between 1982 and 1986. BMJ 2001,
322: 1095-6.

Salces |, Rebato EM, Susanne C, San Martin L, Rosique
J. Familial resemblance for the age at menarche in
Basque population. Ann Hum Biol 2001; 28: 143-56.
Gonzales GF, Villena A. Body mass index and age at
menarche in Peruvian children living at high dtitude
and at sealevel. Hum Biol 1996; 68: 265-75.

Damon A, Damon ST, Reed RB, Vaadian I. Age at
menarche of mothers and daughters, with a note on
accuracy of recall. Hum Biol 1969; 41: 160-75.
Bergsten-Brucefors A. A note on the accuracy of
recalled age at menarche. Ann Hum Biol 1976; 3: 71-3.
Must A, Phillips SM, Naumova EN, Blum M, Harris S,
Dawson-Hughes B. Recall of Early Menstrual History
and Menarcheal Body Size: After 30 Years, How well
do women remember? Am J Epidemiol 2002; 155: 672-
9.

Merzenich H, Boeing H, Wahrendorf J. Dietary fat and
sports activity as determinants for age at menarche. Am
JEpidemiol 1993; 138: 217-24.

Veronesi FM, Gueresi P. Trend in menarchea age and
socioeconomic influence in Bologna (northern Italy).
Ann Hum Biol 1994; 21: 187-96.


https://ijem.sbmu.ac.ir/article-1-358-en.html

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

[ Downloaded from ijem.sbmu.ac.ir on 2026-01-31 ]

Original Article

Evaluation of M enarche Age and Relevant Factorsin
Iranian Female Participants of the 1381 Student Olympic
Games

Kabir A®, Torkan F@ , Hakemi L®

1) Nikan Health Researchers Institute; Iran University of Medical Sciences,
2) International Olympic Committee Medical Commission
3) Internal Medicine Specialist; Sports Medicine Federation of I.R. Iran
e-mail: aikabir@yahoo.com

Abstract

Introduction: Precise prediction of menarcheal age enables and prepares girls to face the
changes they may experience in this period the future. In Iran, there are no available data in this
regard yet. Materials and Methods: This cross-sectional descriptive study was done on 629 girls
from 24 provinces of Iran. Relative questionnaires to collect data were filled out with the help of the
participant herself and one other family member as well. The stage of maturity regarding telarche
and pubarche, percent of body fat were entered based on history taken and physical examinations.
For predicting menarche age in cases, the linear regression model was used. Results: In the 454
cases studied, menarche age, mean of age at menarche was 13.18+0.06 years old (158.2+ 0.7
months). The means of menarche age in grandmothers and mothers of these 454 cases were
12.94+0.25 and 13.6+0.14 years respectively. Earlier menarche was observed in girls of lower height
(p<0.001), girls of lower age at the beginning of study exercise (P=0.019), girls with lesser number
of sisters (P=0.007), or those with lesser number of brothers (P=0.003), higher percent of body fat
(P=0.037), those with higher body mass index (P=0.002), and those residing in mountainous
regions (P=0.001). The regression model showed that the menarcheal age was predictable based
on following variables: current height of individual (p<0.001); height of place of residence from sea
level (p<0.001); number of brothers (P=0.006); number of sisters (P=0. 008) [P=0. 001, R-square = 0.
99]. Conclusion: Lower height, number of family members and residing in mountainous areas in
that order are the most useful predictors of age at menarche. In recent decades, apparently there
has been a significant decrease in menarcheal age due to improvement in the quality of nutrition;
the increasing trend seen today could be due to both weak dietary habits and more sedentary life
styles or as aresponse to increased physical and psychosocial stresses.
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