[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

http://tjms.iums.ac.ir

Libaghy Wi

VAF 31540 VOA o5lel YF o )55 15jly ySaisjs pgle alan

O30 i @508 b G yag1,55T 5 (o S ASLE (B 1 o bLI Y (o
OB 095 10 o ke A p90 LUl G 9 (S5 2 G ) B LS cCawd

(J?:.uuo o..\........vyw) ul))l Wy ‘QM.; oKl 9339 ‘(:9,\: 9 PN Sy suSisly = 337) 63919))*9 35; ‘LSJ)-.‘)K 337 d}}]y)...s ..\..Z)l u.;l.l..ﬁ)K u.’lfél OLMA'*

chsan.eghbalil 990@gmail.com

hamidarazi@yahoo.com. |l «udy (M5 oKl (5 )9 pole 5 (S Cusyi 0aSUEI (555 548 09,5 )laaiild ¢ 53y5 (555500 (51383 1 o]y dnos
Ol ey (M oIl ¢ dyg pote g (SAy Sy 0aS il ((i5yg (ST 92 348 0955 ((—ijys (S59T g 30 (ol S (goz il ‘:_QJ‘ 020

SNV cbpds gl

m.t.physiologist@gmail.com

WBNINA il fo)b

oS>
ol A8l S C g 4y (el @l Gl 53 (Bl g Sgilie (sla gilon () yinS (( SU5 Siw yuai g (6l drol> C,‘s).\iwbd.\hsdiﬁn)

§ Csd 9388 08 cp)lay A pgd ol S b S ytogg 3l 5 (oM slopaSlE (B o LI (2 pl gy B sl

Dg Jlo VO LA 48368 > S 1> slo s ls

YA SN IAY (s oy eyt s YOVFAENONA 15 ¢ JLo WIVAEY/EY s (5uikia by YOV Jting oyl 3 (lSaiiS’ e8 15 1,5 Ly,

Ly ol esily sling sl st eatondts 08 (s p 2 8) S o sl pas s dagl lly b ool i3 JaS Sl Gy 052 )5 kS
e g (30 oy oy 9 WHR BMI) 2o (sla jasli (dils cusSSl) pylas ¢ (o,lsl cusSSl) pgd sl Jgbo ol 3los 593 9 935b 90

A 65031l T (Lo pivcdllassl 5  SMae Caoliinl s yuw yd8) S >

soM e 2 4 Seyteng il g (oM slagadly b glblias b3l Cusd (9,88 08 5 ooz 4 pgd il S o 3D (5 gl idly

93l o 40 S ytegg il ¢ oMo slaasls b Sjede5d slaasls (o odel Cond & gl Lwlol p (opwizmen (P +/+0) cudls dtuts 18
(DS +/+0) csls 3439 (5yblime bLs,I BMIL s ps o Yo (293 9 Connits

ul)-""5 @Le_uo oM 33 d‘): RS uil PR oalaiwl d‘.mtplw L;”)" )] u‘y@ Yloss| ‘)..oL'> RS a.»l.u 4 d>gf la ‘5)549’9;.3

3,8 o3zl 8368 lomer (Sl

poles @ pod CuliS] Cuns ‘&).n%”b’l S jas s (S5gle b (sl yad s cCund (0 pid ¢ )u8 ‘u:‘M“’ sl asls l.hb)‘gAﬁ.'s

==t BMI oS oo o ol ool Cowd
Jb).b} 6L®‘5*):5 o dale 6‘)‘.’ tsf"‘"l';"" IXVELY
1> I5les 5 g 95 25 5 VLDL-C
> el (izmen el iz g0 42
b slagbon @l b Jslse (o98iny
5 Sl (anaiwd Sz Ysoss 5 Coul
(V) 0,25 oo )8 ool 550 i oDl pac
(i e Py e (2l sl s a3l
oaly s Slidsy .awl S 0 08 90 s
Lol ol olp jo Sl8g8 plal Sl> a5 ol
S JEs g 039 g low 550 5 (598 sl ylas
o O (oo Jee (i 53 (e Sl

doddo

9 (S Iy Syt 1§y Aol Syt |
59 gS_Jj.’Lw Lgud)l.o.:.f so‘)_é‘ J)Ju Ml_f
by oS Sy (gt BliSes pols
5 OB 0sS Suij o9t gllasl Silsle .osl 00,5
4SSl ogdle (528 05 0hmg 4 (Ulsz oS
W9 on (8l 09,5 l (Sl sl s
39S 50 Sdglie laglam (b s cely
() 058 o0

WHR BMI) ol sl asl s 5,
(silommz Tl 00 LS (o yz S0
4 slaaily .l oLl g0l oloj g sarellys


https://rjms.iums.ac.ir/article-1-4644-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

Shae o, Slae 5 Slowx Codls (5,505l
Sl ol w505 0l dasllas 51y
N 55 9 c o ..up)‘e_c‘s_ww
2 S SlPl oy p pskiie 4 b Solsensy]
.(B) 09..»‘5@ oolazwl @Lw_:‘ 6L£bu.~.xo.‘>

Camd (40 piid D508 Ao oo ylid 3| waleds
oD by (598 00iS  —om s S
shls adls o,y ccul JWS )5 Cano
S eSle ok 4y Caws (59,88 Cgllae 508
] piaS Jake OS] g Slels 4y Dl
YL: Cawd ub).wﬁ u)u).S 6‘)‘0 UL))A cu.:‘ 5 09)&‘-
Ao Jled wijls (65068 &ya8 aS @L&Q] O o
Cwd (0,8 Oja8 05l (65 Yeb S
Q‘é)_o I Les a5 (o 0095 Ll )" Jio)
Lt 55l o8l Jlaslin 5l 55 &S
Oy08 o iden (F) )b bLS ) ;e g S
el JLo YA U VY i s Cawd (40,08
)-:-;.u - .o, . . > 2 . S Q‘b & 9' &:))s)J
A2 Sk gyl 2dd 1B 5l ole S
S Yy Casd (48 b 5508 1050 (V) 8,5
Ayl (Sasy Jeb ,aljos 30 ola) 4 Cas
S 0555 (459,951 (slagyge 58 s (yog
9 Ol )3 oz p 9 W8 0g ol g i

o o G (0,08 38 vy oo a4
il aals bl o s yegg il slaasls
) e g 9o i ol plodil sla oy, Ll
D598 e LI 0l Oy p0 s e (LS
5 S e il sloasld 5 s (g, 28
o8l olwbis sl o1 5 e oo ey oS 5
.o; oolaiw!l calises Lgl.(bd‘)l.o.:.g 9.

P9 A Canid .L:L..:)‘ Aoy 4o ‘L)T Bs 09)&0
el 00l ploxil (g3gazme Slo gl (08T
5 ol sblis o LSl cos pizmen

http://rjms.iums.ac.ir

ohles o JL3I L] @

ol sl Jdlse s WHR (s BMI
(1) o)l 052y (VL bLI )l cubs 5 (g se

Wbyl sbyeaS ;o (oB))s pole S gk
OV 53 g 9z Gl as Ll 8l (o 0
5 S Solal oy sl pgas o LS
L rgas 4 (o8 sleaid, ;o ol Bl cuddse
o8l o |y calizre sloglon 59— Jlooil

5o oo plodl Olallas 4535 ans Job o
Sl as 2d) o Lol eSSl Job cad 5,90
ool s wis S slpioy aslex (B o (4d) dal>
Cds st (i iz y0 Ly
9 x_i_a)ﬁ.‘s.u ool i 6‘)_! L_S"l—“’—‘ u&?LMJ ‘u—")-’
Sl G (V) sl (i oy g0 S
Ol 52 05 L annlie o plose o)l 4 pgo
el Sl gloygiS g calise slaoly
b b e blLil ol 4 pgo cltSSl conns
039l b (e bLS )l g (i (g s
S0, poo aale aw glaml o aS ol o
Olid 0ol plxil slayiagh (V) 0,5 oo S0
Ol b pylez 4 pgo CuitSl G a5 w0 0
5 SO edl dangd Gl (i Glhed 0,
slo o b (53515850 o Sy, DY
Asperger) ;5 sl pg dis 5 sl L8
(V) ¢l Lo e (syndrome

Ol o i laass ul o bLS
05— 50 (Plaimiy ;) Sl i alga,
YL 58S ,o (YLLS )5 0 cwim slacglas
plas yo LLI | ol g ood svalie o Jlo ¥
aS o)l 0g2g plp> @ pgo LIS Cas (o
A o o,y Jledsl g Cl i 5l i
i e i SLge,98 )0 Dol
Ca > 6[_@..;5&; J_.wl; l_&bm

s )0 (o~
dile o bge )0 (uizmes p)lo 4 pgd K]
(%) 09 oyl

Gl alwg o eolw Cws o 8 & ya8

Y45 3130 AOA o5l YF o555 1gjl) i js ogle alan


https://rjms.iums.ac.ir/article-1-4644-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

S
SIWHR 5 (;0) 9,8 08 2o s (2,5 5-hS)
O e (e (Blw) o5 Laioms s
Sl el s ogdle i b (e il
P9y 3l el L oy (o2 90 e
=5 sz eld) (Vo) SYgm 5 9S>
9 S e B Jol oy ) alall a Sy
L ol 5l o 8 i 98 52 o 85 (),
09 sz ey (V) Shgp dolas 5l eolaiul
Lafayette model ) <8 oo 0 JLS IS
Dol Cwd 4 e e V3o L (01127, USA
S aw b caly G 3l s S0 3lasl plos
o Sop 3 99 (Sl 5 9 bl 1SS
) A Ea gl o) lake @ K0S
el Caws 4y 5 gabkaly ol o S8
Ody JEa=V /=) HAYA/  ATFV (il ¥ s yores)
SRVARRRR Vo (aats ¥ Cales @w)v
— YOV ()

10 0)5—‘).3
Ok o deos =(F/OVEOL JE= ¥V FY) X ) e

ool g el caws o HLlaSSl Job s
el OhSen 3 SKiile fawgh oals aog g,
A iy (S5 sl Sy (VY) 0
LS5y nl sar lr ol led g wgins
e S L ainlie o oy Conly Con (o
Cemwd HiSl s Jdo e 40 5yl o
o)L.iJ A J9b AOY) ol Lsffo)‘d.:‘ w‘)
S5 U JboaS9n ez 5l 4D) ail> 5 2D)
S kg an g 0 a5l o LSl
;model Digimatic caliper 500-) Jlocowo
+/+) ¢8> Lo ¢ (mitutoyo 151-20, china
LS)—.“: o)‘L)._S‘ )‘ e O LS)ﬁf c}‘..\j‘ ).MQ..L.A
3o 1S5 Lo (g pFeglail Ko b sl Jobo
Sl s s Cud (605 03Il g0 Kl
4 o,Lll ciSSl ol s 5l o le 4 pgo
) del Cavods dil> cis!

VWAF 315 50 VOA o5l YF 055 15l pySaisjs gle alan

@ reCansd (3958 508 b S gy 5T 5 (el sl ety (B o bLS| (o

5 =S Sledbl (M) sl Lol o9 4 5L
S 33 s05d Slaglis g i slagSIl 540
Slm LiBgh ol 50 3,8 dgmg TagS L]

oy dad o Siaghy jedS 31 5o )b oyl
Syad g pslezr a4 pgo CiSil Eous bLS )

s &»-AM_MJ 6L°L)a-$l % l—f o ) Ooh 9

500 1y Gl S ey g 20

SLIE-ID

L o YEY idgh ool jo caisS &8 % of 8l
o o Js VWIVAEYYY s Sl
s py > 5 e i YOVTAEY BV
2 slls ol 8l g asog 0,5 6lS YA/ FEY - /AY
5 =B sl len (5 > O ) IS
OS5 yobe g 0y ol 7,5 gl 5l cabs
GiRsimy tl -t 5 Lagsesl 5| s (alST L,
=l 5o OLS0sS &S 8 sl ] 955 il
celo jo g uSoslul plod .ais S odlel Jingh
&l o ol il VY b o VY A
Sae ay byl JEanS eS8 Slewr slagges]
L (dS S g 05 93) (59,5 )5 a3 o0
adsls plel

Sloisos] 5 S oy 5T slacs s o3l
Ad 6 S oslasl alllas old> o SGjelgs s
d «Jolds o Gogesl S yiagyg il slaasla
Bl 590 (X 95 oS 90 il W8 (o >
Jsb pes ciSl Jobo by Jo-bo g5le y90 b
sloazls 5 05 5l 5 @, (250 oilez ctSl
Calti il ey a8 g Jol So5elgn s
Sl ool 2 ogdle g g pdydllasil 5 Dlas
s WHR BMI ;I codlo sloasls L)l
Al oolatnl gy do o

ol S Reg 55T (slas s oslasil ples
sl iy ezsl (eoleiiny 0 lilinl slo b,
Lasgi ISAK ooy dogi (S yingyg il o p i
() s )S aad lej S jo g Il o0 p S5
S39) 098w (5l fo dhewg 4 oolinn] w3
U UV SEDWISE SY4] SERLY Rt N PR YRS
00l 0 LS Jltzms (59315 almwg 4 o
p,5skS +/V cds L (Seca, Birmingham, UK)

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4644-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

o) Ken 5 JL3I Ls] @

L 3901 S50 308 9 G pogag yl (sl Sy 9 Slaseta =) Joio

Ot line Bl e
VVIVAEY/¥Y (JWo) oy
BT (o) sl oy

VOV/YR £10/VA (o sls) 5

YN S -V (555 o o2
VE/SALE/OY (4o0) o>
VS/AYEY/AV (@yoyie 2 p,59ks) BMI
AL 5 WHR

VY/EYEY /55 (ko ) dtunts 45

AR N/ (o ) b Jsbo
ofast. /vy (e slo) go,] (slige
NAVE-[2A (2o s5lo) l; sliag
YV/AYEY/Y - (prostilo) b sl 590
Yo INOEY/ -0 (o slw) g3 590
<avEe/. plex 4 ped CutSl s
AR ST (PS5 5kS) Cawd (2 puid )8
YVOSEEIVY (55 o g 313
VE/FYLV/AY (3l) g5 (sl
¥\ /oY (45b) 2o Yo (g0
ARERTALS (o cs5ls) g piycillas

Ot (S oo b (g3l Sl Sogesl eeil) D paB s et Sujels b sla ey

Jolge juals L Gi s> jolaie a0l oolaiul
i Cyamy LG 0 (Eob ,3L0) S lslas
Sila s 5l eolanl b g ool 6 lel wldes
w0 plosl Excel 2010 4 SPSS 20
JECHRY A EYANY S JONF IS S R S KPS )

bty

YOV Sislaniud 5 S yiagys il Olasie
G cnl 5o 0aS IS b Al VO B A SogS
9 Y Jaaz ,0 cpl pmogdle el odw! ) Jga= o
RS )‘ o ol 0 ool QL‘“" ),pl_> Q"‘&ﬁf’
Jooz mls wad a8 )5 gl asls o ol il
O lolixe bLS )| 0929 oo Lis ¥ oo,leus
Sl aslo L pylaz 4 pgo ctSSl cos
S8 g s 0 g (o oz 5z A S yhegy ]
o] 5—’)»-494)»41 Gl amli b caws 0,08
(P -1+ 0)

http://rjms.iums.ac.ir

e Vo (599) Sy l(Smwd (59,03 508
(Sgw SLds g Canciid g 31,0) (SHas colil
L ol @ s syl ge3T) Sllassl
L cs szl 5 8 o bogesl 09 (g (o995
7 3 b 5 Lt Lagygasl oo (sl 050
Oop8 S)s8 sle o9y] 5o SUF RN y505]
=11y gyl 5 ¥ La Soge;l Cillanil 5 s
o331 Gl 10d Cad Lol 9,555 e 5 oS
Flezms (S fogelins S jlesliul L
e—izas .0 |,>| (Seahan, model SH5003)
J?-")B }‘ oolaul L 3 CiE s 35‘ A Gy e
HOF) 0l acwle Ko g Wl o
b sk O™ —/YFSH /e YV AX (G b x 4y %)
=[N FETR (il S0 s VYN EX( s 3)

FYTAYX(G 4 0 g )
(R=0.94, R?>=0.891, and SEE=0.592).

B RPN S WP Y WES PR VTS B3

B yol = B9 T 90d5S (39031 b ool @95
e ddaly o g e a0 L )
oM 5 Su5slen e oS yiagg 5l slo sl

Y45 3130 AOA o5l YF o555 1gjl) i js ogle alan


https://rjms.iums.ac.ir/article-1-4644-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

reCansd (3958 508 b S gy 5T 5 (el sl ety (B o bLS| (o

O35 10 pylaz 4 pgd CutSl Cud g Cand (38 )8 by S ptagyg il g (el (slaadls (B o BByl )90 0 (S (Stsed (ig0il @lE Y Jgix

Cuw JO.S’M.B" Oy

e & pod CudSl Capns

$shlie B §shlie (Niod G pS e
ooy <IY0 ofo¥® -y Kt
ey WY ¥y oA SN
feey *® AR\ VR -Ivy W Moy
ofs o 0% -\ ofeey ** AN BMI
ofeey AR ofo® AR WHR
feey Nias -IYA —/-0 FEAET
feey AN o[y —+\A L Jgb
ofeey = -[o¥ ofeen A =) sl
NN AT ofeevEE —\A 5 csligg
ofeey = Nits o[y -\ b glo 49
ofeey *® -/ ofeeq® AN 55L 59
Pl Vg 3 golssimetis P S [0 s )3 gl e
e 9 S yhogsg 0l sl padls b So5lg slapadls (o (S (Stumad (0]l @lo -V Jga2
& phycilasl Fo Vo (590 S gl Candid g 31yd
& hlize Copd & hlizo o pd & hlizo Copd &hlize Copd Jreo
ofe AT st of oo —-/ovY ofeey® -Iva of ey - /oA 28
ofeeyE AN of oo —- /Y o[y —-I55 ofe ey —-/¥A O Py
o[- ¥0* -IvY ofee0* N g ey -JoY ofeey® —/¥Y Sy Moy
of o VEE —\A - /¥y o[-0 of Y AN Nitd .[-5 BMI
ofeen®® - /%Y YRRV N <INy DR AV oo ** -\ WHR
ofeeq® -/¥0 ofe 0" —- oY ooy <IYA feey -y FEENT
ooy AR oo A AL ooy Niai NN Y. L Jgb
ooy AR ofe ey —/¥- ooy -lof of oo -/¥Y ) sl
ofee0® <Yy NS —I¥Y NS AR of oo IR ol sl
DR AN RYRRY N —«/v¥ of oo y¥E DARY ofo o™ JINY b Gl g0
ofox® ¥ ofev* — WY ey SI¥Y o[y -I¥Y 5L 590

Oy )L)L;.u bls,l 544 cains QL.N SR Q%\
9 Sigle md laatll ciws (0,08 &b
ez b olasSl Cans G 32 0 S pegg 5]
4_-5 ‘Q . - i/" .- . . u ..’Y/ 45 )BJOQLA-Q

G e 9055 (o0 SIS 5 atuiie Sz (590
Sl 0,80l olhgs Job o Ojg—o s
Cae s sy i (5 o)L aan A 5l o Wil 0

VWAF 315 50 VOA o5l YF 055 15l pySaisjs gle alan

P Ve 5 (g pmettr P S /00 maw jd (gld gmet

o=V ez mliaazrg b zen
98 L (il g 3100) el b sl el
S5 9 S g 5,0 52 4 5055 S ey il
3,10 0924 5 lolime L, BMI L , = V-
P /e B)

S5 Az g Sy
O Bl oy pol gy el ] San
LSS yagg il g (siodlw lagasls o5
95 S > Sy Glaalh (s (0,88 )08
b 0g 505 10 pilez @ pg0 LSl Cais

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4644-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

583 9 oloye WHR g Lesl s (g a5 0
O 7 &8 (V) 3,00 092y e bLS)
ools ylis g 09— oo (5 S0l WHR alwsga
9 U39 rl e0g mgindd s L &S Cel o
b sl ol b Ol L
WHR .(18) sl Lo po llo poo g o5l s
Ol walyd 5 abl oo ba e (S9e )90 Tslaw b
YL) ses9% sloyeie L WHR 20l58] a0
O35 oml «Js3e5s95 5 059l e o
Cely il co g Sl Lol 1o (39 il lans
Ll b 5o ohgan (2B il jo Cuddee
(Y ) aily I 5 150y
ol gt 0 ool Cawd 4y ulis S
Camnd 45 a3 00 ol LS 5 g0 lis
slaarls b (bl p)lez am pgs et
@ls L as o)l (LS5 5 ol e S g 55
$9) 295 o= Sl gnonls GOl gy

Ql 30 g A ,oL?le ds A b \‘odlj)' 3 Q\of
Wb e fols sodle g SC gy sl slajas L
o, g =y 099 WHR BMI (o p, >
SR Ceared (V) 0l (g S0 jla] gt
assls las e 5 550 5 e 5 gudl,
ay pgd Ci Sl S ey g yloline L3l a8
wasld) oo lw a Loy e s yusie 5 0 e

3979 Olyay 3 (o5 90 Lame BMI (s o>
QYY) o

P 9 S (0,8 D08 gﬁ_")lal_..u’
ST ams o plas (AW 5 Gl Jlegh @l
sl 5l o b el (o Cwd (50,08 & 408
Al bad o 05,9 e o 31 L avslie o a5yl
& hobas o bLS | oyl gy ool jo (YY)
a50,5 Hlo g win,S eamline )05, 40 Caws
ela 5,9 50 obolaaul 0l 3 jo ol o aS
Cmwd (40 pid D508 5 S h sl e is
Cwd 0 pud 5,08 idghs opl j0 0,5 oolaiul

http://rjms.iums.ac.ir

ohles o JL3I L] @

FSTobhes o=l Jobo 5o el nb (V) e
£ g ale) Sg— slow! ™~ Lo e uﬁ‘)“"’"’
s (o) 20 9090 s Dlyis b 435
L ez slaplasl g gt LSl o5
2 2 o AR S a5l 55 g0 e
S e alllas ol oLty 0,5 e 3
52 Olgd (b 50 Gt g Glie Sl s
b ohes oml yo esls &) Slds g oy U0 o
G (yuirod (0B LS pudlions ol job @
Sl i el by, ez 4o pgo CuAK
(F-1) ol (i slagia sl g (o))
A pgd CeiSl Cad 45 Sl oo slgriy
A g S Osrere b b D g0 4 oo
Sle bLs )l —sm 59l L o & jg—0
(YY)
L obtSSl s (g B3I gl (i
sloasls 5 S ags il sla S5y
g Sud dadllas (o asles S e |y Sede
cte LS BMI s ol i o) LSan
3l s e o s LSSl ces b (g lolixs
Loyl ocis samlin g loliae bL3 | 65,0 Ll
debes o035, s 35 mly & o Ly
Comd a5 Jl> oo )ls lo s BMI 2053l o
9l Ly &5 slalaly s 40 05 50 laSdl
Lagl accdlwo)ls (o oyx b gude LSl 5 )ls

) ‘aL?;J‘ 92;.;':.3‘.) YA? 9, as Q‘)&@ 5 CL:5)L3
o ot i b s gl s

(\?) Sg— a8 l_: 9 [ !‘) Cmwsd Ql‘ =35
)90 9 Cn_w‘) Cwsd uL_wSJ 23] G . 5 O ;w .
a0,5 calice allw YE-YY 0, 0 YV o o5
250, sanline cwogs ools plowl 5 VYV 500
L e bl )l el cass eSSl cod oS
Oy lose o WHR L e LSSl g ST 590
5 . ‘) . é Q‘.a :.S/.‘ . . . Q_‘:J. ‘SEL:J..)‘ LQ‘
oaaline HL5j 10 S yagyg,il b piite 5
oaly ylis K dalllas jo pizmen (VA) wid

Y45 3130 AOA o5l YF o555 1gjl) i js ogle alan


https://rjms.iums.ac.ir/article-1-4644-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

@ reCansd (3958 508 b S gy 5T 5 (el sl ety (B o bLS| (o

D518 Jawgi ool ploxil Gimghy 5o (uizee
s aslis B aS abosls lid oK 4
(5515 <ol ecmms o oyl (slige) S yragyg 5l
= ogdle 0400 Cawd 0,8 S,a8 L 698 bl
590 e 4S5 ol ool lad g cpl o gl
293 €705 598 e dundd 590 (oS e 59 ok
O D8 g eSS ol Hes b Gl
3,las vg2g (g lolime LI IG5 ,5 cass
(Y9)

ol imgh 4 sdel Cews 4 ls M
Laplail sligy a5 2,5 (5155 oLSen g Loa 52
HLL (LS0sS jo Cawd po,id &ya8 L bl
od— plodl idgim )0 cpizran (V0) 0l
e A4S Al ooy lis e 9 DoS1,8 gl
705 593 e dund 590 (e o 593 c93b 90
SyaB o o S 5 g ol He0 g Bl 590
S99 5 lobine Bl l)1585 59 Caws (o508
(YR) ol

L Sile b sloaslls (o oo cnl 5o
& )loline bl S fagys il sloasls (55
i gulas Lowly fad )0 5 0l cdnlin
sl LY (g5, a8 oSk 5 (Sl
e A4S A o i il plol Jlu VY B A
Oliee om0l 599 9 93k 9o b laly (o lntil Ol
L Sler g ompz o b lo oo b Jobs
5 s <oly 5o o1y €15 o 2 8
Loyl o,ls 0g2g (g lolone bl I aily sl
Stz OloSoo Lo st ol 5l as ass S ol
(YV) 0,5 oolawl oo, sloais, obolasiul
Obss GhlSes g gaded (hagh @bl (uizeen
0095 ol 8l o L 1 Sle (g s a5 0l
Sololire (558 L)l Ly alac o095 5 (Slac
0,5 e oSen g i (YY) o410 0424
s ¥y Bl i) Slowr (Sobel slagss;]
BMI L Lol 63,05y b (5 Joline bl | (e
5 ohbSes 5 (G35 (o (FT) o)l (L)
O a5 ol s Lo g pudlyl ok
Silspis Ols 9 8 4l (g pdySllasl ( Jolss
Seel g g8 (A o 9 QLB 9SS Cuidge L
3 s G o yind B £l aals oo

VWAF 315 50 VOA o5l YF 055 15l pySaisjs gle alan

SrSoilasl g ol g pSojlal Gz g o,
st BMI i o 8 1ol 5 gy 5]
sbas S ojlasl g 55k 599 s @o 599 (22
(YY) cé,85 1,8 iomiw 9590 Cawd ol

ol flee an el a0 s & yad
oolai_l 9= J_f Lg’)l_.a.c Q)..\J Lgﬁfo)"\.x_ﬂ
Ol e w605 Sl S plsie 4 g 95 0
P IS EY R U SL SR V-Y R - i Y P SWO I
SyaS (63 s Jslse (VF) 050 oo
(o= el 4 ST oA S e 5L Cws (008
7 9 aclw )] @l calises agl) i
asileols i SG5e)guein ] Oldllas .ol caso
L gsd blo,l cews 0,08 &,a8 jals oS
(YY) o)ls olydl jo sdl rals

OBl ilyr ples 5 (2l gl mls
Cie BLg )l 4 S oo o loid ol LS 4
e 5 S simgs il sloasli m (slobins
L G ) ez BMI G oy 08
VO P LS0eS w50 Cwd (0 ,id O j08
aS 0,10 0529 Al YO LYY U5 9 lo e 9 Jlw
(YONFP) sl gnr j5l> pgim ol L
a8 o bLijlas wo 5 ol o), e 5 aulS
oS JJo 4 Wilgh co Caws (40,88 D,08
Faad slearws el yask w8 il s
5 Sl Sl S ool Cews g 0580

i (G gi (69, lafe Azl j0 g 0,00
=to LS Hu p > 5 A8 (AT Ws,S
g owabp GhlSen 5 (Jgjgee ol 2 ogdle
o= ololiae byl as asols las K
o3lal csmyz 9o 009 g Cawd )3 ,i8 a8
AB) aly S egy 95l (gl yite 5 selu g o
ploul Jlw Ve B F SosS T2V (g5, 0 o,Ken o
mw iali8l L as wo S lo oyl g 090 o
by 5 S agg il al sloasls o )Ken
Ol 5 Comwd 50,88 8508 5 S yiagy g1

(YA) csl Jegd ol iz ay s

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4644-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

Series A: Biol Sci Med Sci. 2000;55: M168-M173.

7. Gallup AC, White DD, Gallup GG. Handgrip
strength  predicts  sexual behavior, body
morphology, and aggression in male college
students. Evol Hum Behav. 2007;28: 423-429.

8. Peeters MW, Claessens AL. Digit ratio (2D:
4D) and competition level in world-class female
gymnasts. J sports sci. 2013; 31: 1302-1311.

9. Norton KI, Marfell-Jones M, Whittingham N,
Kerr D, Carter L, Saddington K. Gore ClJ.
Anthropometric assessment protocols. 2000.

10. Jackson AS, Pollock ML. “Generalized
equations for predicting body density of men”, Br j
nutr. 1978;40: 497-504.

11. Brozek J, Grande F, Anderson JT, Keys A.
“Densitometric analysis of body composition:
Revision of some quantitative assumptions”,
Annals of the New York Academy of Science.
1963;110: 113-140.

12. Manning JT, Scutt D, Wilson J, Lewis-Jones
DI. The ratio of 2nd to 4th digit length: a predictor
of sperm numbers and concentrations of
testosterone, luteinizing hormone and oestrogen.
Hum reproduc. 1998;13: 3000-3004.

13. Peeters MW, Van Aken K, Claessens AL.
The left hand second to fourth digit ratio (2D: 4D)
is not related to any physical fitness component in
adolescent girls. PloS one. 2013;8: €59766.

14. Mirwald RL, Baxter-Jones AD, Bailey DA.,
Beunen GP. An assessment of maturity from
anthropometric measurements. Med sci sports
exerc. 2002;34: 689-694.

15. Fink B, Neave N, Manning JT. Second to
fourth digit ratio, body mass index, waist-to-hip
ratio, and waist-to-chest ratio: their relationships in
heterosexual men and women. Ann hum biol.
2003;30: 728-738.

16. Barut C, Tan U, Dogan A. Association of
Height and Weight with Second to Fourth Digit
Ratio (2d: 4d) And Sex Differences. Percep motor
skills. 2008;106: 627-632.

17. McIntyre MH, Lipson SF, Ellison PT. Effects
of developmental and adult androgens on male
abdominal adiposity. Am J Hum Biol. 2003;15:
662-666.

18. Fink B, Manning JT, Neave N. The 2nd—4th
digit ratio (2D:4D) and neck -circumference:
implications for risk factors in coronary heart
disease. Int J Obes. 2006;30: 711-714.

19. Manning JT. Digit ratio: A pointer to
fertility, behavior, and health. Rutgers Univ Press.
2002.

20. Cashdan E. Waist-to-Hip Ratio across
Cultures: Trade-Offs between Androgen-and
Estrogen-Dependent Traits. Curr Anthropology.
2008; 49: 1099-1107.

http://rjms.iums.ac.ir

o) Ken 5 JL3I Ls] @

& sre bl Jldly GUSo5k (5 pdydllasil
5 ol S =l odle (YEYD) 5)ls 05>
Job 08 (g py2 oo o5 sl s )
5 bz e (s3lae lo o Sliss pla
300 g lsline bl Coibge by (g psiycilian

(YF)

ol g 4o odel Cuwd a s ol

5 ol sl a s ey LS55 50
ol s (59528 08 b s ongy 5]
2 ol 4 ped CiSSl S 5 S Sels
e 3 Olgies Yot vy oo S5 4 (Gl
5 Slomazr Cdls (o) 2 sl loaslis )]
Lo, oolaiwl 50sS glows Solal 5

plosl 5 g—do o Lol gl (ml 29—
Sy oo B (6900 i Slaiagh

S35yl
) 095 Slo,0d 5 Sis abowy (o QS5
| s oS Sl oles g oaisS o8 s ol s

Ayl co el (in ) 6L g ol o

&b

1. Bahr-oloum H, Tohidnezhad AR, Rabie MR.
Compare regular physical activity and body
composition of male students has disabled
Shahrood University. ] Knowledge Health. 2010; 5.
(Persian)

2. Lu H, Ma Z, Zhao J, Huo Z. Second to fourth
digit ratio (2D: 4D) and coronary heart disease.
Early hum develop. 2015; 91: 417-420.

3. Hsu CC, Su B, Kan NW, Lai SL, Fong TH,
Chi CP, Hsu, MC. Elite Collegiate Tennis Athletes
Have Lower 2D: 4D Ratios Than Those of
Nonathlete Controls. J Strength Cond Res. 2015;29:
822-825.

4. Manning JT, Stewart A, Bundred PE, Trivers
RL. Sex and ethnic differences in 2nd to 4th digit
ratio of children. Early hum develop. 2004;80: 161-
168.

5. Kerr A, Syddall HE, Cooper C, Turner GF,
Briggs RS, Sayer AA. Does admission grip strength
predict length of stay in hospitalised older patients?
Age and ageing. 2006;35: 82-84.

6. Rantanen T, Harris T, Leveille SG, Visser M,
Foley D, Masaki K, Guralnik JM. Muscle strength
and body mass index as long-term predictors of
mortality in initially healthy men. J Gerontology

Y45 3130 AOA o5l YF o555 1gjl) i js ogle alan


https://rjms.iums.ac.ir/article-1-4644-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

Verlato G, Zancanaro C. Anthropometry and motor
fitness in children aged 6-12 years. J] Hum Sport
Exer .2010.

34. Gaeini AA, Mahmoudy Y, Moradian K,
Fallahi AA. The  relationship  between
anthropometric, physiological and body
composition characteristics of male elite tackwondo
athletes with their success. Sporting Biol Sci. 2010;
2:4. (Persian)

35. Salimy AvanSar A, Baranchy M, Koneshloo
S. Fitness profile. Physical Fitness, Anthropometric
and Body Composition Profile of Iranian National
Adolescent Volleyball Players. Sporting Biol Sci.
2014; 6:1. (Persian)

VWAF 315 50 VOA o5l YF 055 15l pySaisjs gle alan

reCansd (3958 508 b S gy 5T 5 (el sl ety (B o bLS| (o

21. Muller DC, Manning JT, Hopper JL, English
DR, Giles GG, Severi G. No strong association
between second to fourth digit ratio (2D: 4D) and
adult anthropometric measures with emphasis on
adiposity. Ann hum biol. 2013;40: 201-204.

22. Ranson R, Stratton G, Taylor SR. Digit ratio
(2D: 4D) and physical fitness (Eurofit test battery)
in school children. Early hum develop. 2015; 91:
327-331.

23. Fallahi A, Jadidian A. The effect of hand
dimensions, hand shape and some anthropometric
characteristics on handgrip strength in male grip
athletes and non-athletes. J hum kinetics. 2011;29:
151-159.

24. Tieland M, Verdijk LB, de Groot LC, van
Loon LJ. Handgrip strength does not represent an
appropriate measure to evaluate changes in muscle
strength during an exercise intervention program in
frail older people. Int j sport nutr exer metab. 2015;
25:27-36.

25. Chandrasekaran B, Ghosh A, Prasad C,
Krishnan K, Chandrasharma B. Age and
anthropometric traits predict handgrip strength in
healthy normals. J hand microsur. 2010;2: 58-61.

26. Gandhi M, Koley S, Sandhu JS. Association
between anthropometric  characteristics  and
physical strength in school going children of
Anmritsar. Anthropolog. 2010;12: 35-39.

27. Fernandes A, Natali AJ, Vieira BC, et al. The
relationship between hand grip strength and
anthropometric parameters in men. Arch Med
Deporte. 2014;31:160-164.

28. Semproli S, Brasili P, Toselli S, Ventrella
AR, Jirimde J, Jirimde T. The influence of
anthropometric characteristics to the handgrip and
pinch strength in 6-10-year old children.
Anthropolog Anzeiger. 2007; 293-302.

29. Ferragut C, Vila H, Abraldes J A, Argudo F,
et al. Relationship among maximal grip, throwing
velocity and anthropometric parameters in elite
water polo players. J Sports Med Physic Fit.
2011;51: 26.

30. Jirimde T, Hurbo T, Jiirimie J. Relationship
of handgrip strength with anthropometric and body
composition variables in prepubertal children.
HOMO-J Compara Hum Biol. 2009;60 :225-238.

31. Ilbeigi S, Kaki MG, Fooladian J, Farzaneh H.
The relationship between some of anthropometric
variables and basic motor abilities in primary
school boys aged 9 -11 years of Birjand. J Practic
Stud Biosci Sport. 2014;2:3. (Persian)

32. Temfemo A, Hugues J, Chardon K,
Mandengue SH, Ahmaidi S. Relationship between
vertical jumping performance and anthropometric
characteristics during growth in boys and girls.
Euro j pediatr. 2009;168: 457-464.

33. Milanese C, Bortolami O, Bertucco M,

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4644-fa.html

[ 60-90-920¢ uo Jrdeswnisw i woiy papeojumoq ]


https://rjms.iums.ac.ir/article-1-4644-fa.html

Original Article http://rjms.iums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2026-06-09 ]

The relationship between health and anthropometric indices with handgrip
strength, physiological indices and the 2D:4D ratio in children

*Ehsan Eghbali, MA, Department of Exercise Physiology, Faculty of Physical Education and Sport
Sciences, Guilan University, Rasht, Iran (*Corresponding author). ehsan.eghbalil 990@gmail.com.
Hamid Arazi, Associate Professor, Department of Exercise Physiology, Faculty of Physical
Education and Sport Sciences, Guilan University, Rasht, Iran. hamidarazi@yahoo.com

Mohammad Elahi, BS student, Department of Exercise Physiology, Faculty of Physical Education
and Sport Sciences, Guilan University, Rasht, Iran. m.t.physiologist@gmail.com

Abstract

Background: With the advancement of human society and changes in lifestyles, metabolic
diseases and obesity are expanding rapidly among human populations. Researchers want to
find new indicators to obtain comprehensive information about the fitness and health status.
This study aimed to investigate the relationship between health and anthropometric indices
with handgrip strength, physiological indices and the 2D:4D ratio in children 8 to 15 years.
Methods: Participants in this study were 362 boys with an average age of 11.78+2.32 years,
height 151.39£15.79 cm and body mass 38.06 + 10.87kg. After completing the consent by
their parents, anthropometric indices (body mass, height, sitting height, elbow width, knee
width, leg length, arm circumference and calf circumference), second finger (index finger)
and fourth finger (ring finger) sizes, health indices (BMI, WHR, fat percentage) and
physiological (strength, speed, endurance and flexibility) were measured.

Results: The results show that the 2D:4D ratio and handgrip strength is a significant
relationship with health indices and anthropometric indices except body mass and sitting
height (p< 0.05). According to the results, significant correlations (p< 0.05) were found
between other physiological indicators with health and anthropometric indices except sit-ups
and running 20 meters with BMI.

Conclusion: According to the results, some of studied indicators can be used to examine
children's physical health and fitness level.

Keywords: 2D:4D ratio, Handgrip Strength, Physiological Indices, Anthropometric Indices,
Health Indices
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