[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

R o
Olawd ) (S pole ol LG1S alxo
YPV-IVE AYAA Cligud )l A 0,90

20 dlygd goVee 91ee B LS Ob) g folio & > dinld dasly w)y g
1T Jlo 58 (685 Olislun y0 ouids” C 40 Al 1YY ds FUS O gy
ol 053 16 05

" Slole S ¢ (98 19 AT

AV 10 o oypdy AV /)Y ok g8 3 4ol CBld  AYIVIA iMool Cagr okimg 95 4 s Jlusl AY/FNY tallie b 53

( °~\-5—>\

s pol> anlllae Bus 13wl ppo Ll loj 9 Jholie o5, aisls alal, 8L a5 Sl 5l idad 9 diae)
g Al VYAVY i St ol 5o 42lyg8 5a Yo 5 1o e e olay s Juolie 5 > acals ala,

Slosed Slilas ;5 00 8,8 @l VYV oy 4t SLis MY 5l e bnogs danlllas ol 4o b be, 3 Slge
JETCHEUS SRS LR HICIEIR PR LUV e AN SVER L LT W
oy bpsie dhaly, cwyp glp ab 6Sojlal « Rydkov )8 eluly Jolie S5, adls wiad ol
A% oslatl Pearson S

Josinn it alaly P+ [+ ame [FR0) 355, b il s | Gty 5 3l allyygd i 0 (sl o lnasdly
o sae shie abaly (P=2/+Fe r=—/VAT) 0,65, L Glo 3l asmy od j90 adl,ed o Voo gl jo cuils
L als oo 5l i ol 5L g =2/ VY a=—+/FFF) 0,65, L gl a0 10,5 ol o5 e Voo gLl jo g s
P=+ - F8 r==[FVE) 5,55, b o, b o a5 o ) sodls ls sine iio abayl, (P=+/+ YO a=—+/FFV) 5,55,
(P> ]+ 0) 0t oanlive (g5 sime gl dbliysd o Yoo g Ve v By Edld IS sine oo al

Bogre abaly aflysd aVer g Ve B0 Glay g Jolie (S5 aals (ol i ol Gedod g S Al
WIS Az g5 aie) (nl 3 Sllllae @S 4 sz g O Sd SBl ple Glo e 45 35800 Sleida I 310 92
@ ) 5O SFUMR Subge g WS (p92ad o die g S8y 50 et Gl TLS coslie (0l 5 QLIL
S S 5550 Shat

- J

. - /.. ae - & Y & M EY T ¢
QIJ.:‘ ‘Jﬁé)l A&AJI&WE&J&)]J ‘Lf‘”h‘b]j)}@'ﬁf r}l& a.kg.;bl; C™I0d LSJ}"}?.):‘.‘Q L;ﬂ)}ﬂl a}f )l{‘stw]—\
Q‘)A‘ c;')lj.w ‘glﬂ Al g L{ﬂ)}u“ J]JT e‘.{.ﬂ.}b cgirjjj r}l& 9 wa\.: S S e)j? Al wb..";ukf—\’
amenehpoorrahim@yaho0.com : s Sl cy o FO-FFOY F8Y K 55  FO-¥1A DAY ;s


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

v a5 S Ol ey 3 4Bly B ma Yor gV ee @ slalid Ol 5 Jeolis oS o asels dasly w0 VFY

Sl 0g>g abal, Ll o Slae 5 L Jolas o5 > aials
5l b 5l 4 wols (las o en 5 Wells [V)]
S @bl psss bt o Sles o gy Gl L
5 Jagomigi umee VY] sl Silo s
5 ¢l B i e &S wsls ladJiirimde
32y Slgee akaly adlysd e Ve Gld e
aials oy (6 o sime bl | Tzadi a5 Jb> ,o VY] sl
0939 3l w4 b iy pud SeP) b e Jake (S
0 Sty JIS el ploy b (Gl S L ey G
DVE] olas les ay lig il

SloosisS” Smiben e (Seillegn la S
bwgie 5 obisS lacdlue o oy GLd oS Joe
Lt cepw b g V0] siil oo Slorg o oo Sl
5 Sl Gz s piylhal 0] Wl g ala,
5 55 (ol il (g o 0his 4 Jolie 5 > sl
g 98500 il 1) Loy s Jleel asels o St (6L e
vz b D WS o S5 1S 5,0 el @
Sy Jelse 3B cow Jolie (5> anels o5 ()
ol Wipdyge Sl b 4k g ape 5l 0o
Qe g dxiws 3131 bolaxwl jo aslys oo bo asLs
Sla Sy ewits b a4 amg b oplplo [VV] axsly
Yoo g)ee e sbin o [F-00 VA VAl _Solege
P OISl a5 Gl a azg b ouizen g 4l )8 e

Syl edisS oo g9, 1y 93 Sy ped by L (s

doddo

Sz s pele Sl yo (g38lhs, S A
OB G555 S5 g (Slomr Condy S 5 85
el mls g beyss, 2K She Sz e
o Slee NN cadl omss 3 25,5 cilisee IS > sl,o]
abox 5l Galisee sloasls b cou ble>gs ,o L
Sl 8 Jolae (5 > anels 9 (Seilese o S
sSlee it < |y boasls ool b as [v]
o)lson jslate oy [Y] Co5 L o lsrgs o) Sles
5 SHleg sl Shy (Sh slaShy om bLS)
Eyoye Wit e b Ol 9 See (ks
O 550 B,k L] el 009y laixe d>gi 3,90
O 53 1y Olgz g OlSLs 0 Shoe a5 ol xSl o
Sglite Vo S5 b anglie )5 S (oo (S Eob
Lo-v] ot
SRy Oom okl oy o Clides @
Slidiss S ol Lailie b o Slas g Sl
sSles b Silfage slo Sy w45 wilosls oles
sl ol o (Al S, 3529 (g o cime alaily LB
0,5 Jos oy aS wisly olis ]S g Gomez-Bruton
s 008 5l b aliled GYLe S5 2 00 Sl5T sl
oS wols olas Fathi g Zamani [a] o)ls 424 alal,
bl g (Sllagey (Seyasssl slaasly
SSls sbshawiul o g b asls Slews

o 45 wisls olas ol Ses g Matheson [V -] wib o

YA Jle oY oylad (VA 0590

Olzd‘«é)us.f»ﬁr}l&c@\én\lqu


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

\PY

ok e (B ey 5 Akl

lidles 13 1y 51 laplio &5 Wog ol i sla
Slilae 4 g 08,5] Cawd a4 095 sl lis! Slo s
JeaS5 1, 60,8 SAeMb] aslyiuns s g aiily ol (5,55
5 JeoS5 b ogajl nally lawgs aslicyls, o) oS
Gl sy 5 e lyzl sk b sl
E )l oo (SOl ol Al els) (55,8 ledll
g (L il g cpully Oasy (dgSw Jore g
Joo ablo A 0590 )3 SVl Jold) (Dl
9l Gras (Ll pemx 5 >y L Al
b 3 olhkll s (Dl o @S e (S el
Slay 5 Slowa S5t 455 2 plo (Olilass 5 (2 pe5
olyep ay (0,5 Ld 4 gareadle (e 35 5 500
5 bgosesl a4 blie)l pSojlul slodab iy
s ol el odle o ools gz LT pally
IR.SSRLREC.1397.353 o)las 4 51 a5 (olls
SySoslail Jolie o 5o bdsl i adS all o
Sxsleez 5 JooSi (piie bawg s gl yel)ly
(039 8 ol b gogasl ST ses sla Sy b
ool Body mass index BMI) Joy osg5 ozl
Ol 55 (o 40 08 j9dome p euandid 0 55LS 4 (59
Load gSoslul Jolie o5, als (5,505l b
Slp G Jl Bas g2y aud> 0 &5 (pl 4 ax g
ools by LSS 5 sWgl cplape (pliw a5

asls Blosl Gubos ol jo &S i gl 093 Ll

SSJes g S it byl om aka,
Lo] cosl pges 42l ,93 slalis

siliin b elee 5l (Fp & prde S
oo obolastul olyie Cou 4 0aiiS s 5 4l
- o Lol e jlos oo Kol 1) cidge Jloiis| ax ST ecenl
lslitay ! o) aalss a5 ogame |y o o
(sl 50 (o yemsyhl sleaiz sl asly
LV-0] awsb ot g o5 lisgly, o)l o SeilKage
T & @bows ¢lp OISLE G el 4 g
ool Soeal b 0 yShos S9nte SloyeSL s 0 Shoe
aie) o oxd pbwl Gldlhs (b 5l ve]
9 399 slews 456 Blozg pn oSS (Sbolaaiul
S anals o Ll eSG g [V F] o0y bl
o Yoo g Ve B bl jo 0,Slee L Jolio
Ol @ azg bl el s, S5 18 )y 0550 asly )6
FB Gy Eob 5l S i 0 (SlSegn Jlge oS
yols Guiss B ooplpls dfe V] ol ot
D Gl ooy s Jolie S5, aels alal, s
WY ass Sl (e )0 aclysd jio Voo g ) e
WA Jlo o 5,508 Slilas 4o oS 5,58 als
Sbes S s
o 09y 9 Ol

Olezg WMV b o oy g9 5l addllas oyl
Slilas 3 0aS eS8 @l VYT oy 4 SLs

- S0903] (Ol s 3 VYA Jlo jo j0uS e

VAN Jle oY oylai VA 093

Olzd‘«é)us.f»ﬁr}l&c@\én\lqu


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

v & S Ol ey 3 4By g ma Yor g Vee B slalii Ol 5 Jolis S o awels dlasly ) VFF

O 5l i ) S dw o o) (Sl W5 Sk
(oo 02) Sz o0 gl d(ad 90 9 9> 5l e
Seop g Bl 5l b Ay (08 559) Cuz s 0 L e
Sz 90 50 (B Ced Jade 5 (Bl 4 b amy ud
A gSelul (b a b eSS g Bl oS )
=385 2,51 (sl (Sl sla 5 cdle (uizen
GrSolul slp ad el (Sileg slayel)l 5
é.:ﬁ}sl.;" Cardg 0 La:o_s.;ycﬂ (Slogn sl sl )l
‘).?-‘ ‘) J.@Lo.a kS’S)} aols O Jay),c le).> 9 o.)L'J.M..g"
Joe) saliis® 51 oslial b ond 55 sllgy 5 wis S
o] co Gl ,9uS Kapro oS i el Spinit
22099 3 330 5 ySo3lil (sl o (g Sl (I e
Canon ¢S ,5 cile Eos-40Dcanun Jus)  Jlozeo
IR pr g v ek 05 a5 (Galy j9aS
(55 0! 95 Kinovea &S o cs-lw Kinovea.Setup)
UM 9 KWW r:l.?u‘ )l) 9 Lad)jo)‘dal 4...15 O ool
o5l peas g3 diges slp [VY] 0t a5 LSl
Jate Bl il 25 1> aials (g Sl cga VS (o
5 2 YLa) Coos 4y Cawd Gl OS> 0 Cawd o
L@l 5l L amy od )90 &85> 50 b e Juade 5o

25 Feoacl o8 e 00 bl o Banses b olass

o bps )Ken pae Lo 4 ;5 0 a5 [v. Al Qdgs
Sx59y95, s Jdo 4 pa ¥ g bl (650l
V) Sl syl ol was Bds
Rydkov ¢, (wlul  a2lys8 120 0+ sl o Jogejl
g Voo lis o oSl b slaws a6 8ol
pas Jdo a4 @ ¥V a5 [V Al Qg i YV agl g8
Jodo 4 5850 5 byl g pSolul )o b (5,80
slyall nlply Laial Bis (65555, o e
Bl e Voo sl s sl TR KlSage
-oS b olaw s g8 oslail Rydkov 8 bl
Ve Al wogy a5 ¥ adlyob jia Yoo slis o Bows
SoSoslal o s oen pae Jdo 4 a8 ¥ oS
Bi> 6 x5 3,85, s Jds a4 5 F g byl
2 9905l VY SilKegas sl ial)ly copl ol abus
S5 o3lail Rydkov )3 yolul s acl o8 e Voo gl
Jolie 5o iy ol (SlKopsy sl

@ ond b sl 4 el o) S Jkx 0 o8
99 5% 45 o & b P g Swly 4 D o e
dw )3 Al ol e B kg Gad 03) e
&l ons 555 99> 5l i 008 5l o o) Suz
Sewd o 92 5l G 8 5b g (0B 02) Suz 90 50

@ Sl g Vb Wy b Bl cuz 9o o

YA Jle oY oylad (VA 0590

Olzd‘«é)us.f»ﬁr}l&c@\én\lqu


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

Ak

ke e By B ey 5 AT

&l

Slo 1l dzmty O 190 (& § (2 Yb N ot 0 o Iyl (M sl gm0 § Cowd gm0 folio Iy diold - JCS

S oAl Jlae Sl 5 Sl Vg
o b sl (0,5 oley b Ll a5 Juolis
aclysh o Voo (glid g achysd o Voo (gLl cacl )68
Ao oo slid 1) Al VY-VY g ass ol LS o
o Pearson (Siaen (yge5l 4z sz cnl o
Voo e clalis 0,65, g cilis Jolie 5, azls
Ol (lozgs s ey ISLD 5o aflyed e Vev g
Lol 03 s0lo
Jolan oS > asals 0 Pearson Koo <o yo
O 5k G a8 ol Glas aslysd pe O slit Gle
o abaly (P=+/o¥e) Ll 0,65, L ails oo 5l iy
sl &5 als o aS Jb 0 0l vy o g
o5 5 Sl o o 0 b b 63) Jolhe
a5l G o8 5l g o8B 3 (08 Sy 4
O 5k g pad o Wl Gad 90 g GAb o @l
@ Bloul g Melasy Bk a Gl i, a5l L

3Gt OB 5l (il o e e Jawl Wiy Bb

olel 5l8le 5 51 e ols (g)lel Judoi 5 43325 (6
3599 Jloy oy sl ol oolaiwl YY asxs SPSS
sy &lp « Kolmogorov-Smimov ;yse;l ;5 aosls
cre LS gl g Jeolie (S, anly o ddal,
yd eNle Dol (o) sl g Pearson (Kioes
Yoo ghee O slid dw ;0 oonl Cowd 4 (S
ool bl Sy il g koo a5l 5 atlygd e
Al ad)F b S P<e/e D (gl g pmhaw 0l
oles a5 ols ylzs Kolmogorov-Smirnov yge5]
=Sy P> 0) il loyen 0 by mjes 5l Waosls
WB e Jols Gz gla Soge;l ST ses sla
ools lad V Jga ;o BMI g Ll ey (Liss diles oy
Do go odnlie S Jgaz j0 a5 jebles ol 0nl
Gyl sme Syl Lo oge;] Sl S50 sla S5y

S,la5 59>

VAN Jle oY oylad VA 093

Olindy (S35 p gle oK15 lona


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

v & S Ol ey 3 4Bly B ma Yor gV ee @ slalid Ol 5 Jeolis S o dnels dlasly w2 VP

Soldgre alul, L 9,55, 5 ()b 4 b &S oS

(Y Jjw) (P>~/°&) »))‘\.\J. S99

bz (ol ooy gly (ol w3 1]y Gl 590 g 0>

g Pl e8> alo 5L asy b 90 9 sle

Oy 119D oo 33 (69355 il 33 ST Sy s | P 1 45 S5 3l g 3 i 4ol 9 U 3090 5T <Gl 7000 (Sl T 319 — 1 9>

(N=YY) 42l g3 yio Yoo (N=Y4) 48,98 o Voo (M=Y1) aélyygd yio O+ b S
Sl £ jle Syl eSSl £ 5 le Syl b )lre S0l
VY. 2e VA VYISY £ YV VY/OF £+ /YO (JLw) o
\OY/AY + 0/0F VOVAY £ £V \OY/OA £ FIYA (oo i) o5
F5/A5 £ YA TRER N YO/85 £ YD (0 55555) 039
YelAE OV Yeloo £ 020 VAUSY £ -/ (o 0395 5 Ls) BMI
(o Fo 32 05 9le5)
OIS £ VN F R BIVS £ /Y0 (JLw) Lod aisl
ASERNS VARERIAI NALE I (abo] awili/ asli paws) Lud oo

O 5 g P=r YY) Ll 0,65, L o) o
e abaly (P=+/2Y0) Ll 0,65, L 4l o> 5l i
Lol o8 o3 om &SI 0 s de2s e
2,18 8925 o gme Coe alayly (P=+/+FQ) Ll 5 )65,
4 oad 2 oad ) Jelie ple (5> ansls
O 3k g O B 3 Sly 4 Gad o3 g Cel,
9 o8 e ld GaD 599 g (b B S 3> 5l Gl
5 @Y iy Bk a Bl T ol G oas b
SR o8 5l e e iy 5y Sk Sl
b azey ool Soo3 gily Gad o3 ) b 590 9 0>
55,9 (@B ab Sy JFlbal oS> ile

(Y Jgaz) P>/ 0) 8,106 0529 (5o sxo alayly L

onOlbo £ slzo I il

Jolas o5, asls 0 Pearson  Siwsed oo
93 Om &5 ols las aslyes e Ve sl ol g
bl P=-/o¥e) Lt 0)05, b gle 5 L amy ol
S als HuaS J jo @)l g2y o se s
g Soly 4 D 3 B 5l (b o) Jeolie ple
ke b 5k g Gad (038 Sy 4 a0
OB 593 g 9> Sl Gl b b ad o S o>
a Byl @yl sl ey 08B by G o> el
Cawd o Sl Wy Bk 4y GBlil g YL Wy Bk
P Ol 0 590 g > Sl e b Sk ad o2
Jols 4 &S o (Gl b azmny ol Soop il pad
Glosire sylel abaly Ls 0,65, 5 (L )b 4 25 >
(Y Jgaz) P>+ 0) 3,05 g2

Jolan oS > asals 0 Pearson Koo <o yo

p o 45 oo las adlyg e Voo gLt plej

YA Jle oY oylad (VA 0590

dlzu‘«é)éiﬁr}l&cliﬁ\:dqu


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

\FY

Sk e () B ey 5 AT

0 CMUT S p Wlr | P 11 4ti (T g 33 O i Il 30 48ly55 o Fov 9100 e (SLS Sloj g folio 5y diold Lo L]y § sbro Sl youil § 5Oloo —F 5k

Olod s 11D oo 33 (6935 Cliluo

m=rY) ailyygh yia Yoo (n=Y4) ailyygd yia Yoo (n=r1) ailyygd yo O
+ Lo Bl il + Lo Bl il ] .
R R R ol £ jlro Sl 2l oS, sl
s FEF — ¥ S OV/EA £ \0/0F
OVIVA £ VA O+AY £ VYIS (42 58) 3355 oyod v
P=./-¥Y P=-/00% P=-/fo%
—veq YA AL
FOIVY £ VV/YD £O/00 + \Y/YF FENO £V - [AA (4 40) (3055 oy 3L
P=-/¥YA P=-/Af0 P=-/03¢ )
N
—ofNY RN VA
£O/TA % V/AY FEIVA £ VY FEND £ SIVY (45 50) Cowly 41 ol o5
P=-/200 P=-./sp¥ P=-/08Y
—<¥A- [++4 SAVY
FVAY £ V.5 FYIVY £ AlD- FY/EY £ VIV (45 58) o 4 o o>
P=./-y¥ P=./a5¥ P=-/v00
SO — AT .Jay
YYY/AY £ £/9A YYA/EY £ VIAQ VYY/YA £ ABY (4550 [y o5
P=./fyY P=./fay P=./svY
—fey N F —JYY-
ANV £ VA FAUAY £ ) /¥Q AN E N YE (45 50) o> 31 i (b 3L
P=-/av¥ P=-/60A P=-/vv¢
—I\F] —/eva YRR
VESIAY £\ \/YE VEVIYE £ 14 /¥] VSO/FA £ VXY (4540 oy o5 a5l
P=./fa5 P=-/AY4 P=-/aA-
# e [FPY —Jvay PG
Yeleo £ AAY SEIVY £ 1110 SYIFD £ 1V/0) (42 53) S| oy 50
P=+/-v0 P=-/\Ad P=./.¥.
—+/¥YY “JeYY —+ V00
VWEIVA £ ¥/AA YYONE & YAy VYRS £ 89 (45 50) oy 599
P=-nvs P=-/4.4 P=./f.¥
SAYE S IYF. NN
\YA/50 = YAIAF VWWOINA £ YSIYA VWOIVY % YO/0) (4550 [y o5 }
P=-/atv P=-)\v¥ P=-/s0¥ )]
—IYYY T/ £ VYA <Ay £/ £ YIVY —-\$A FAFEYY (45 50) o> 31 i (s 3L

VA Jlu ¥ oyl VA 0,95

owws.‘zxf,m@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

G0l 53 a8ly B e e 9N

D ‘sumoujjy&»@ffm\:@bw)j VEA

P=./y-v P=./¢v. P=./vs
<YV -/Yay o8
FEOV + ANA FYIYA £ 9/-0 FEIFY £ 4/-F (42 )9) YL W) &b 4 Syl
P=./¥1) P=-/\v¥ P=./avs
Cawd 7m0
Nl -1 1Y
FAUYA + O/AF FAAA £ 0N F FANO £ Y (42 )0) oyt 03 w53 S yb 4y Bl y=il
P=-/yYA P=./avy P=./fov
%+ /FVF — Y N
Ve A\Y E YV/A- AF/ - £ YV/FY AF/A  YV/FY (42 53) Gy o
P=./-f4 P=./fay P=.)ys-
AT 1 —+ YY) —«IYA-
FOAY £ 1F/-) FONY £ 1Y/0) FY/F) £ VYV (42 53) 92 31 L oy 3L ol
P=-/fAY P=./vva P=-/\vv
AR NS S ARLZ
AY/FY £ AVIY- VYA 1 Y/FA ar/ e £ VA (4259) G 99
P=-/\-v P=./¢sv P=./vf¥
-/~ ¥4 “IVAA -NY$
VYY/FA £ Q/0Y VYYIAF £ Q)F5 VWYIVE £ A/SQ (4 )3) (3o o5 Peijs
P=./AYY P=-/vov P=./f¢¥
-+ /¥Ya — Y- —e[-#) Sl ar by amiy b S5
\RRERTA VI-Y £ Y/FY FIAY % YIAD
P=./vavr P=-/YYA P=./vey (4 y0)
L IYFE s+ VAE AN
PAIYE £ £I7- FEIFY £ VA FYI-Y £ ANO (42 50) @Gl 31 b azy cyod 490
P=./y#\ P=./-f. P=-/\\0
Y STy <1+ )
AYIBY £ YA/FY NV ¥VAF AYIVY * YY/VE (ay0) J3Io a by oS o Juae
P=./-v P=./-M P=./v.s
— Y —e]-¥8 —--Yf
AANERNT22 NS ERN4s VIY/AF £ 1A/B0 (ay0) gy a b oS > sb
P=./afv P=-/AV) P=-/A00 ’

IS Fxo grlaw Olgic W P<+/+ Q) il oo & 46ly55 o e e 910 e (SOLE Oloj § folio T &G I o 4iold (pw Pearson Cispd oy (S910 xo

WAA Jlu ¥ oyl VA 0,95

owwxx”m@uw


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

154

5l e By B ey 5y 4]

3529 Sylo sime Dglad Ll £g aw j0 aclygd o Voo

P>+ 0) o,

oy om &S ol plas Wb SO b ly Sl b

PRRREFAR dumoujsuﬂlﬁj‘&.@b&r@m

4t O Ld 50 débyad gio Foe g fee e SLS Oloj b Id ko I <O 18 (Kl ooy (oo 4L <O il ylg Juboxd gols - 3>
O e 119D Sl 33 (6955 Dlisluo 10 ol I 38 Ul I 1= 11 i U Oyt 90 Ofs>55

Sio e F (MS) ©lygize (Kl df

<175V BIARAY YYYV/-VY YA
YOOA/AYY Y

Y-

- [FYF </AY0 YYYYmasy YA
yfaviey- Y

Y.

< IPNY <IFNY YYAYIMN O YA
YYAV/AY Y

Y-

(SS) wlygizxe & goxo i oo L ey
A\ARAATARAG 2955
HYIVATA ®9S 09° aclgd yo B+ LS
frAAYIYOY Egome
\ARRRIARRE P95 O
FA36/-¥4 B9 09 allygd o Voo gl
A ERIIA N Egome
\ANARY 44 9,5 O
FPYETY 955 09 Al ed o Yoo LD
fPYOf/AQY Egome

MS 1 posaiii 069 35 oo MS F df 1 posasi SS ;M (5T do 30 Af dldvog o7 i1 <G 8 33 4uSilio jI Lo IS £93 (SO Foozxo SS

s o g ) Gle 5l L ey pad 550 b ol
@lygd o Yoo lis ,o NVF] o5l o yus aslygd
Wlds w5l Gl b b5 035 o e GRIEIL
Sorte 9 Pl askygd e Yoo Sl Gloj g 9,95,
Wl ond e silpl b e el Jb s cnl dl
S g Sl alidlaclyel e Voo gLl loj 5995,
ws o plas pols gdss sleasil a5 ebles

B+ Lt aw 5,8, b wglite Jolie (35 > asels (ym
5 3, 39>y alal) achyd e Voo g o Ve e
by Glid g aw 0 L 0,55, b by Jolis

a5l Gt ool b e S0 Oole @ oS alie

oy 5~ 50

Cher 03 5k Gl L ol las pole geied gl

5 omolS adlsd e 00 Lk loj 59,55, il w5
35 Jee slp ol wgllas (5 > aials by oo S9nte
clled Gl [A] ol (559,0 42ly8 (slid o g
L ke i dundB &S > a1 Gloges 55k 9 XS
O 5k b el cpl oS euld g5l (Al (pS 2 il
LAD wsbie iy ol awls 5ot oo 5 i
b ley 99,655 b Bl 5l b azeiy ad 590 (L8
5,5 olo Gaeini .l dgups 9 ublS acl g8 o V- -
2L (Ohoi) ol B9 b e sl Slasil a5

VYAA JLo ¢ oLl VA 0490

o\,.m,‘;.:ﬁf,m&mw


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

v & S Ol ey 3 4BLy g8 aa Yor g Ve B Glalii Ol 5 Jolis S o anels alasly o V-

o Yoo slis o a8 wsls las [VV] Maglischo a5
Sty 5 2 @ on 3l e)ls S e el s
s Latt [Y0] asb o Slios alasl o8 > 5 236 o o
Gor 3 Seillogn Jelse a5 wols oylas [o] ) Ken
So s e g B plul Jobo b oolyen oS e
oo Gl 1) O Cp g 005 L 003l 50 oo
oo [VF] Tzadi sloaisl b yol> gbos slaazsl [o]
sy gl g eal ol ool e o)l g
Yoovs blie ,o0 dlo)Y-\Y) Gabss g0 sl Soge;)]
€55 5 (S5 pé Jlin po (Ko) (Fobel ehas 5 (Ll
P 4l e Voo g Vee B0 oad wyp S
dlyon (Setg JIS e Ve e Jilia
lagsl o] 5o a5 atlygd sl JS g bg, 4 4z b
S8 b 4 ol 5 S > bl b ans sslx 51wl
GRAS S 50 &S g Al e ol b gd ealS
wod oo |y @ Sl g gl 4 25 > 052l g5l @
595 %5 40 slp Bl 5l b iy b 50 [1F]
O sl g o JBI 4 Ol e (50,5 ey g b
iz Ble 3l L et b 90 [NVF] el (9,0
5 @l gl )0 jw s s (0 S 5 b s Gl
3 o 5 00 o3 [VP] el ogn il (5555 ol
5688 o 5 2l 5l e o8l g i 005 o

2 el e i Sex on JSE e oS > ol

iy (b 90 (e eaflyed e B0 (Ll 065, L ails
o s a8l e Ve sl oS, b gle 5l L
995, b ald v 5l s 0o 5k G g 035 o
D)l S5y o giae (giie alal) acl ;o8 e Voo gLL
Gliee Jolin o dlal, 3575 j0 ol Jlosl cle
OlFse |y aclysd e Yoo g Ve be slalid 0,55, L
Fo 00 bl o cadly eads b cdlee o oglas
alysd yio Voo g Ve Glid 90 4 S Cdlew
Jolie (5 atals (Sis izes dlgn jiolssS
@z b oplpln VY] sas o mals 1) o Sles o
@wiliygh o Yoo it ,o oad b i cdlus
b awolie ;5 aglygd 2o Yoo lid jo (Kiws Yoo
Al MY i o ailygd e Ve g 2o 00 sLis
ass ol Sls a5 pl 4 azg b USC NS el s
Ol Gleee wiils 38 po b LS ool aw (pl o
2,5 gy | gl
Gomez-Bruton gla 8L L ,ol> Guaxs glaasl
ol Kea 3 Matheson [\Y] Wells [a] l,5en 4
5 [Y¥] Maglischo [Y¥] |, 5es 5 Leblance J[11]
Loly, ool 50 ojls Glgren (0] o) Kea 4 Latt
Sori a5 isls slas [YY Yol ) Kes 4 Leblance
U as SLs po aslygd e 00 s po Sy

S o IVF] sl oo SBgs plail 5 5L SYL s

\WAA Jle oY oylai VA 093

Ow)&ﬁfﬂo&ﬁ\)ﬂm


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

A

5l e By B ey 5y 4]

SN APV JUSCHSRNCN [ RN JCPN IR RO i
Iy b s wls ol iy oad 5Ll
Sld o oly gad o RS 5 (98 pad o2 il
Sy g A GG Ol (B ey acl )6
5 Ole) S wge Cales 5o 4 wlige Gl (g3g0e
D9 go asliyg8 o Ve g Vee e gLl o5,

bd oloy 9 Oy oo 02 G Sl dlal) 4z gi o
GRIBl 4z b &S CdS plyee aclygd e Voo
P S3gee Sy S a )0 g o (Bl Sy
3955 wddlbise Oy o o2 Gl ) (A6 TS Gl
Wb a8 a5 jeb len V8] Wb o LalS T fles g
ol b YAl bl g bews Salea il
Lt ety 0guge el [Ye] s (655 10 odlae @ls
3)555 St 9 S3ges Sy Rl sl IV 09l e
» logasa il aily S5 > 4z o il gl
S50t o1 95555 5 L e s Bl 568 a3 Gy 4ol
O o3 4z e Ylaisl CiS g olply e
S 48l yle Voo Ll Sy Bl 505 o,
2los F 338 Slaom) p wiails sl Gl 09 oo

IS Jolie (55> asls 5 s pdyllasl 358
Oy Sl @le g ol 33506 szl (8 ans LYo
DF] sl bd Galise olge ,o e iSlos @

cly Lolin argy 5,5 asels 5 wollae (g iyl

4 &l o Gl Gy Gab b el (55900 acl)s8 gLl
S o0 ST (53,5 S b e 9 B o S5 >
S bl b Siales b« lagil ach o8 slids o
pet 21 )0 58 ol Ce g 0 Slps cnl S e
Dreyy -vAl s
g 4slyd bt yo (ISLS ooy ey Sl
ab Sl il sls o Ival el 5 4y
Sheslb ol o oS > olis mels 5l g 5el> sl
5 JF 4 gy S5 dib 4 bl g s o5 >
5 2l a5 Ko g58 o8 [VF] sl axals 658 oy
25 Ol e (Al a5 S0 w0sd el by &
el ol (ol sy S el Gl gl o 455
olS > onl sl DF] s 6,8 ol O mlan o 4
29 a5 4l o oy Wlas Lol el (g6
alysd Gld 0 &5 cwl S5 > ang sl A
Ival sgi oo ovaliv
WYL Salen wiojls alizes dlge jo acl,s8 sl
lal g o cows Sionlon [YA] ail o lal g bo oo
S o0 65 e Dae Sl bl kg8 glid o
Sl Sl yo oain Gy aik & g Jll Lol Jule
Sl Ival sas e JE b cow 1) L o Slee
Old ol gy 0 edip g ol o lacass Coyw

~os onlpbo IYal sas e Ll 1 oy a8l cs e

\WAA Jle oY oylai VA 093

Ow)&ﬁfﬂo&ﬁ\)ﬂm


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

o & S Ol ey 3 4BLy g8 ma Yor g Ve B slalii Ol 5 Jolis S o anals alaly cwyp VVY

b (T ool alaly (wyp g Jolio (o5 o aals Jols
Syl Lyl CuBdge 1o oo Hhows a5 Lt o Shee b
0> 5l Gl b 5l o oS 3l s pole Giod s
Ay O 590 (e easlysd e B0 gLk 555, L ails
P O s aflygd e Vee glid o8, bogle G
b 0,65, b &l v 5l A g8 by 95 oo
5 bl 092y Ll Jxe chie adayl, adlyed e Yoo
S Voo gld 055, b ooly o0 6 o S U
G oaxg bl 092y o cme Cude alaly acl )68
Oloye Cal p3Y dy oo LB @ sl s @l
als 4 Jlezg adsl s jo ol SLS Sl s
g taib oo i)y il Con iy oS Jolie 25 ,>
Ll Joolan (5 > aiels a5 1) (gamiinns o) ,SLss 5 0isS
e dlge 4o (el 3 K0y pol> b glaaidl «
~dd 0 podle b oS slasal, (glaisS 4y acl ;68 slis
Fe Sy, S Ly e g 8y 0 a9
oS (8559 0 5o ol ey )3 (65 i Sdge
R

‘551.5)..\59)&.;3

5 Spled S Ld Haamljad Glstiae oSl alows (s

oS (Baiod lzl s Sl glacaa b )l LSl

b Solon ;0 6 )5 cqz (5,985 Slils 6,155 2 21>

3T 4|y (S g ead adlygd slid i I
A 0 g (6 pdyillas] ax ST Il o)'l.»’lso
5 O Condy Il Joglhe Jolie (25> al
ol Ol 5o e SUly 5wl sge ol S
Ol 2 o 0SS eeed IFY-¥Y] Wb s
L¥y] o138 o 51 Jolias 35, aisls 5 (5 pdycillani]
asls g Dlac ©y08 wolkl o> suyed aly
Sfles Sgne 5 (S 8l 0 5 Jolae (S5 >
e alal) S92y 4 4z b plply [YY] el 5
p= g Wld o Sl Gl 0ad Sk oo oo 5l o
aslygd yo Voo g Ve e glid o Slas b 0,5 ol
Gloasly o950 Sloidy Ol & ol G o
asls 5 piydlhadl deg Cuzr el gyl
DS ks o) jeS e Jolbe (S >
(Sloy lpb plgiee Geis gladasgames alox
b gasesl Slgs dagogeil golazdl 5 eloza
5 oo Ol 5 oS 0sesl 5 U b g Sl
-0905] slojy, § Slilue (b o o gogesl ol
S ailas laj g 05 Joe &S 0p el 1) 605
2 lre red b (R 35l o0 Sliiey Bl o
D9l dglie jol> Gidid @i by o9h plsl (x5
Vo)) loosy jo lgie e b S50 Slaass plol

il de Wi se o Al 1O-1Y g all VY-V F Ll

\WAA Jle oY oylai VA 093

Ow)&ﬁfﬂo&ﬁ\)ﬂm


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

\YY

5l e By B ey 5y 4]

58,91 ol g |, Liegh sl (Sl 093 dilewes ) 5en b

g oo L53L>)..\§ 9y

Szl 5o nbizme b )5 sl lopsd (i p e g loye
alS 5 laye Crizren g (Budod gl iie (5,8 ejll g Badon

9,8 S0yl 3G )3 Gogesl plee 4 oS S SLS

References

[1] Yazdani S, Farahpour N, Akbari N. The Relationship
between Anthropometric Characteristics and Crawl and
Breaststroke  Performance in  Adolescent  Girl

Swimmers. J Sport Biomech 2017; 2: 51-9. [Farsi]

[2] Nasirzade AR, Ehsanbakhsh AR, Arghavani H,
Aliakbari Beydokhti M, Moosavi SA. Predicting sprint
performance of front-crawl swimming in young
swimmers with an emphasis on biomechanical, muscle
architectural and anthropometrical factors. Research in

sport medicine and technology 2012; 4: 1-13. [Farsi].

[3

—

Damsgaard R, Bencke J, Matthiesen G, Petersen JH,
Miiller J. Body proportions, body composition and
pubertal development of children in competitive sports.

Scand J Med Sci Sports 2001; 11(1): 54-60.

[4

—

Jirimde J, Haljaste K, Cicchella A, Latt E, Purge P,
Leppik A, Jirimde T. Analysis of swimming
performance from physical, physiological, and
biomechanical parameters in young swimmers. Pediatr

Exerc Sci 2007; 19(1): 70-81.

[5] Latt E, Jurimae J, Maestu J, Purge P, Ramson R,
Haljaste K, et al. Biomechanical and anthropometrical
predictors of sprint swimming performance in

adolescent swimmers. JSMM 2010; 9: 398-404.

[6] Nasirzade A, Sadeghi H, Sobhkhiz H, Mohammadian K,
Nikouei A, , Baghaiyan M, et al. Multivariate analysis
of 200-m front crawl swimming performance in young
male swimmers. Acta of Bioengineering and

Biomechanics 2015; 17(3): 137-43.

[7] Strzata M, Krezatek P, Kaca M, GlabG, Ostrowski A,
Stanula A, Tyka A. Swimming Speed of The
Breaststroke Kick. Journal of Human Kinetics. Section

III — Sports Training 2012; 35: 133-9.

[8] Costa MJ, Bragada JA, Mejias JE, Louro H, Marinho
DA, Silva AJ, et al. Tracking the performance,
energetics and biomechanics of international versus
national level swimmers during a competitive season.

Eur J Appl Physiol 2011; 15: 1-10.

[9] Gomez-bruton A., Matute-Llorente A, Pardos-Mainer E,

Gonzalez-Aguero A, Gomez-Cabello A, Casajus JA, et

\WAA Jle oY oylai VA 093

Ow)&ﬁfﬂo&ﬁ\)w


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

o & S Ol ey 3 4BLy B aa Yor 5 Ve B glalii Ol 5 Jeolis S o anels dlasly wyp VVF

al. Factors affecting children and adolescents 50 meter
performance in freestyle swimming. The Journal of
Sports Medicine and Physical Fitness 2016; 56: 1439-

47.

[10] Zamani E, Fathi A. Differences of opinion between PE
experts and PE teachers in athletic talent recruit

characters of mother sports. 4EB 2014; 8: 834-9.

[11] Matheson E, Hwang Y, Romack J, Whiting W,
Vrongistinos K. A kinematic analysis of the
breaststroke kick.Portuguese Journal of Sport Sciences:

Biomechanics in Sports 2011; 11(2): 331-4.

[12] Wells GD, Schneiderman-Walker J, Plyley M. Normal
Physiological Characteristics of Elite Swimmers.

Pediatric Exercise Science 2006; 17: 30-52.

[13] Jagomigi G, Jirimde T. The influence of
anthropometrical and flexibility parameters on the
results of breaststroke swimming. Anthropologischer

Anzeiger 2005; 63(2): 213-9.

[14] Izadi M. The Relationship between Range of the ankle
motion, Q angle and back stroke kicking on male
Swimmers. Research in sports medicine and technology

2013; 521: 39-50. [Farsi].

[15] Sonia SN. Relationship between different swimming
styles and somatotype in national level swimmers. Br J

Sports Med 2010; 44: 10- 3.

[16] Gaeini AbbasAli. Swimming training 1 and 2., 3 ed.
Tehran, Payamnour University Publication. 2006; 194-

218.

[17] Sprageue H A. Relationship of Physical Measurements
to swimming Speed. Research Quarterly 2013; 1: 810-

4,

[18] Barbosa TM, Bragada JA, Reis VM, Marinho DA,
Carvalho C, Silva JA. Energetics and biomechanics as
determining factors of swimming performance:
updating the state of the art. Journal of Science and

Medicine in Sports 2010; 13(2): 262-9.

[19] Vitor FM, Bohme MT. Performance of young male
swimmers in the 100 meters front crawl. Pediatr Exerc

Sci 2010; 22(2): 278-87.

[20] Kjendlie PL, Stallman R. Drag characteristics of
competitive swimming children and Adults. Journal of

Applied Biomechanics 2008; 24: 35-42.

[21] Shahheydari S, Abdolalipour T, Nourasteh AA.
Relationship between anthropometric and performance
in elite female swimmers of 50m freestyle. Sport

medicine 2011; 7: 85-96. [Farsi].

[22] Pourrahim Ghouroghchi A, Pahlevani M. The study of
anthropometric, biomechanical, physical fitness and
functional characteristics of the young elite boys in
swimming. Journal of Practical Studies of Biosciences

in Sport 2018, 5(10): 45-55. [Farsi].

\WAA Jle oY oylas VA 693

O\?_M)&ﬁf}lﬁo&ﬁ\éw


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

Yo

5l e By B ey 5y 4]

[23] Seifert L, Chollet D, Chatard JC. Kinematic change
during a 100-m Front Crawl, effects of performance

level and gender. MSSE 2007; 39(10): 1784-93.

[24] Leblance H, Seifert L, Chollet D. Arm-leg
coordination in  recreational and competitive

breaststroke swimmers. JSMM 2009; 12(3): 352-6.

[25] Maglisho Ernest W. Swimming fastest. Human

Kinetics. Leeds. UK. 2003; 229.

[26] Leblanc H, Seifert L, Tourny-Chollet C, Chollet D.
Intra-cyclic distance per stroke phase, velocity
fluctuation and acceleration time ratio of a
breaststroker's hip, a comparison between elite and non
elite swimmers at different race paces. Int J Sports Med

2007; 28 (2): 140-7.

[27] Zampagni Maria L, Casino D, Visani A, Martelli S,
Benelli P, Marcacci M, et al. Anthropometric and
strength variables to predict freestyle performance times
in elite master swimmers. J Strength Cond Res 2008;

22:1298-307.

[28] Barbosa Tiago Manuel Cabral dos Santos.
Bioenergetical and biomechanical characterisation of

butterfly stroke. [Thesis]. Porto: Faculty of Sports

Sciences and Physical Education, University of Porto;

2005; 15-33.

[29] Mehdizadeh R. Mohammadi SH. The effect of 8 weeks
body central resistance training on performance of
female swimmers with academic ages. Applied sport

physiology research 2014; 10: 121-34. [Farsi].

[30] Gaeini A, Arazi H, meamari S, Lari F. Correlation
between anthropometric characteristics with speed and
endurance performance of Iranian elite male swimmers.

Research in sport science 2007; 7: 45-58.

[31] Herman, SL and Smith, DT. Four-week dynamic
stretching warm-up intervention elicits longer term
performance benefits. J Strength Cond Res 2008; 22(4):

1286-97.

[32] Kippenhan BC. Lower-extremity joint angles used
during the breaststroke whip kick and the influence of
flexibility on the effectiveness of the kic. ISBS,

Caceres-Extremadura-Spain 2002; 31-4.

[33] Matthews MJ, Green D, Matthews HP, Swanwick E.
The effects of swimming fatigue on shoulder strength,
range of motion, joint control, and performance in

swimmers. Phys Ther Sport 2017; 23: 118-22.

\WAA Jle oY oylas VA 693

O\?_M)&ﬁf}lﬁo&ﬁ\éw


https://dor.isc.ac/dor/20.1001.1.17353165.1398.18.2.4.2
http://journal.rums.ac.ir/article-1-4337-en.html

[ Downloaded from journal.rums.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.17353165.1398.18.2.4.2 ]

v a5 SIS Ol ey 35 aBlys8 i Yoo g Ve e e slalid Ol 5 Jaolie 8 > aals alaly oy 0 VP

The Investigation of Relationship Between the Joints Range of Motion and Time of 50,
100 and 200m Breaststroke Swimming in 12-13 Years Elite Swimmer Boys Participated
in the National Championship of the Country Selection in 2016 in Tehran

A. PourRahim Ghouroghchi', M. Pahlevani ?
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Background and Objectives: Finding the relationship between the joints range of motion and swimming time is
important, so the aim of the present study was to investigate the relationship between the joints range of motion
and time of 50, 100 and 200m breaststroke swimming in 12-13 years elite swimmer boys.

Materials and Methods: In this descriptive study, subjects were selected from 111 elite swimmers, 12-13 years
old, participated in the national championship of the country selection in 2016 in Tehran, 31 participants in 50m
breaststroke, 29 participants in 100m breaststroke and 23 participants in 200m breaststroke. Joints range of
motion was measured by Rydkov questionnaires. Pearson’s correlation coefficient was used to examine the
relationship between the variables.

Results: There was a significant negative relationship between shoulder hyperextension and time (r=-0.390,
p=0.030) in 50m breaststroke. There was a significant negative relationship between ankle plantar flexion and
time (r=-0.384, p=0.040) in 100m breaststroke. There were significant negative relationships between neck
flexion and time (r=-0.446, p=0.033) and shoulder hyperextension and time (r=-0.467, p=0.025); whereas there
was a significant positive relationship between hip flexion and time (r=0.414, p=0.049) in 200m breaststroke.
There was no significant difference between 50, 100 and 200m breaststroke swimming (p>0.05).

Conclusion: The results showed that there was a significant relationship between the joints range of motion and
50, 100 and 200m breaststroke time. So, it is recommended that coaches pay attention to the studies in this field
for choosing swimmers at the early teens to save time and money through proper choice and substitution of

talented swimmers and gain more success in reaching the peak of athletic performance.

Key words: Joints range of motion, Performance time, Breaststroke swimming, Boys, Elite Swimmer
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