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ABSTRACT

The Prone Hip Extension test (PHE) is used to evaluate the quality of motor
control in the lumbopelvic region. Because of the similarity of this test to the
walking and running pattern, it seems that muscle interaction in this test is
important in hamstring injury. Therefore, this study aimed to investigate the
effect of changing the activation patternsof muscles in prone hip extension on
kinematical variables affecting hamstring injury. 28 male soccer players
participated in this study. The prone hip extension test was used to evaluate
and classify subjects, and based on the activation pattern, they were divided
into two groups: normal pattern (N=14) and altered pattern (N=14). We used
the Myon electromyography device to evaluate the prone hip extension test
muscles activation pattern. Also, the kinematic evaluation of running was done
on a treadmill at a speed of 20 km/h. Two-dimensional and three-dimensional
video analyses were used to extract kinematic data (pelvic tilt, trunk lateral
flexion, and trunk flexion). The range of motion in a running cycle and the
amount of each variable at the moment of initial foot contact were used. An
Independent t-test was used to analyze the data. The results of this research
showed that there is a significant difference in the amount of trunk lateral
flexion (p= 0/002), and trunk flexion (p= 0/024) at the moment of the initial foot
contact and the range of motion of trunk lateral flexion (p=0/019), and trunk
flexion (p=0/035) and pelvic tilt (p=0/008) in a running cycle between the
changed pattern group and the normal group. The results of this research
showed that changing the pattern of muscle activation in the prone hip
extension test can increase the risk of a hamstring injury.

CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/)

[ Published by Kharazmi University, Tehran, Iran. Copyright(c) The author(s) This is an open access article under e: ]
BY NC

https://jsmt.khu.ac.ir/

114


https://creativecommons.org/licenses/by-nc/4.0/
mailto:h.minoonejad@ut.ac.ir
http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

YELT (70 0 lowsd o3 jumw 093 (8 y5ld 5 (o059 b )d (g3

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

@) S29L3 9 w39 o 3O g R

A 4
> YOAA-TATO : Kig i bl  TYOY—-Y-A i al> LLS

r— Homepage: https://jsmt.khu.ac.ir
-

‘f/‘l'l.‘g')

2 590 Suiloins b 5 oS5y oSl 49 Ui 3 50 CIL> 10 (ol ) oSl 30 OGS Cudlad (G oI g B

K gt s T

io;\}:l.:« = M|r>ljﬁ,§rL€J\|ﬁ”:\}ww}A|‘@W:M

.Qlﬁl LQ‘J«J 4@)‘;@5 NG ‘g!jj)j rﬂ&jw.’u%ﬁ LR 4@3’\-@\ le‘}:-jww “:’“:‘“"‘TLSJIS’&)?“:";'\

.Q\J._»\ gQ\ﬂJ ‘Qlj.@_? elii.?\b c&ij)_j €jl.9_5¢.m\4 Cafj.? o_&.:J\;‘u}‘jwl CASF)J»L'\J V‘:’""I a};)l:.i..}b Y

Q\ﬁ\ gQ\J@J¢Q'J€JeK.iJ‘J ‘Lf“i).)—j €J’Lp-5g$"”\" Ca—g}: ombcfm\ C)SF}&«»L\.& WTa);)QJblr

Q\ﬁ\ gQ\J.@J¢Q'J€JeK.LJ‘J ‘Lf“i).)—j €J’Lp-5g$"”\" Ca—g}: Om\:‘fw‘ CASF)&L,.; Vt"'"’T a};blﬁm\i

h.minoonejad@Ut.ac.ir :s13 sue po 38 1 sims odie 5

33 0litl Kyl g g 4 b 55 S > JES ChS a5 g e D) Ol 038 5L O]
D> 9 oy oly 558 4 (5345 sl Cald &Shl 4 42 5 b Dge3l ol 53 SMae Jules A0 4
2> e Sl 5 ks Sl gy g ool andllan 1 Se 1AL e K et ol 3 3
o5 g 5 YA 315 Ll Ky frad el 2 g0 (SlaS (Mo, 55U a3 Doy gty Ol (pekineS|
ot 0y 0355 50 05831 51 53 5a5T (ShuS 5 23] Sy L3S S8 Sl Gk 3 50
(8 18) il i 5801 5 B 16) dlos o8l 055 55 & Colld (5801 bl 5 S oalil s
Ly s (B1E ples s oas 51 o3 Spson Oy 035 5L a3l 2b3) slp KAE Sk s
Colu p jaghS Yo Co o b Jemd § 50y 2 Ok (SlelS ob5)l promen A saliiul 5550 O ple
945 ol sl (&) o) (SolenS slaosls gl Sl (sl (sba 4w 5 s 53 LT 512 S plouil
LLosssn diod 5o b i 5SS 8 Ol 5 kg JSeow S 5o (S aals Ll ool (a5 pass
Geios ol gl A ool Jins g 0030 3 e esls Jdow 5 4500 (gl 3 B 15 eslil 350 oy
5o b L sy alisd s (P= +/0YE) a5 iS5 (P /00 Y) a5 bl S Ol 45 sl OLES
Ok 93 K 53 8 s wals 5 (P= 0/010) a5 il (P= /0 V) 4 il il S e Al
2515 3 g o3 gme g5 Jagog 8 g aBl ks 5580 09 S o 55 Bigs JSew S 3 (P=2/00A)
L5 o o3 I 4 Oy ST Oga3 3 SO CI G 55 s oS O Sl Gakos gl

s il Ko et ] K

https://jsmt.khu.ac.ir/
115

sdflio oAb

VEoY L,i;)_gjé:cﬁéliﬁ'cub
Ve Y Lﬁ})}}i&‘ﬁj@‘)u
VEOY Cligus,l i b ndy @JU
sl slae 3l
c&QM g_,.:_w]
o iS55 clb- 4 ol aanas]
;§._JL¢.¢S‘(._<.'24{

o3lle oli ol e (Slo 1l )
BRI - TGN | P PP | Rt |
4 eSSl s Ol S
2 Sy SSlaS glay st WSS
PSRN TP AT S SOV S |
VWEVYAYON £+ YT 55k 5 555

e)la.iyfin‘,}ic)bjlc,w" dlas ol
K] J;jjj (:}.Lé 0ASCiSls BE AV SAVAVAl

Ll O g5 JSLisls PR


mailto:h.minoonejad@ut.ac.ir
http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

YELT (0 0 lowd o3 amw 09 ¢(5 59l g (53,9 b )3 idg3

FVRY-7Y
u.;\,\?c}}:chg}étl}J\.uLac@ﬂdudvkws‘_}»uéhﬁuuijﬂ):@MWTO_&;@\)&M@J@\
&L«S J\ Lo > YV 590> Jj.iLSA PN ) U‘i’).)} 3 Lﬁ"M g_,\.:...j “ﬂ‘f?@u “—‘-:-“"T U'«" (Ve . 9

Ml de Ngb S5 5L 5 gdor Oleys a3l 5 das o (2515 W 3555 53 SHlae Sl

(ot I S s 5 ol ol 55 g St ol Sy I3 4 e 8 Sl st lpe
-Vl S J xS a8t 5 Ko jtaes dhas by Jgb 3 Sl oy L ks e gls, iSB
Lol el 0351 030 5 Sl Kt med ol 51 (6,800 Sy ade dalpd 5 La 305t a oS Sl ol
sdalin 2alS 4l 5 esdle el OULe Jsb s IS sl 5 sl b DLk ol 5 Ol 5o
Kl o kS ot 5 1y ol 55 (Rl a8 Y5 51 G (0) il ails 55 (6 pKatir il 33l el oS
Ko rmmad sl s o, 581 Sy a3 55 ol 5 U5 BB ale dal s 5 5n a5 555 5150 |y a5 )

NQOFPIRUEgEp

5 ol Sl el arw g 3l (GMas Sl oS 6, K0 s Sl sl Ll glaaas sk s
3 80es ol S o a3 Dslad (V) Llekdesls g S JES Sly el G & (6 phllanl
Ll o st adlad 8 55 ois 5 b el L il el e ST 765 e Mlae Siales
4 b il Splosl S jter el Sy 55 2 65 Glallls 52 (V)2 5° 5 1 (681 53 i 4 e
FREWHIRNR Eo 3 da hae — pae Gla Sl ( Ghae )08 gla, s g5y Slallas S| 5
Llatls p Slae SKaber ooy a lises SVls () =A) el 03 50 3ues el 030 SRR Lol jais
S ot gl 53 e 555 Sialan Cools 51 Dl ae s il slnly 5o 1y sdalpd
o rL‘J 53 Lol e 35551 Ko rmen 5 Shas 3550 55 Lo Jiin 40 Slidss ol dm 8 (0 ) ) Wlesls 0L

il 03 (bt 5 s K jtnen) ab 0T JS ) dlae el oLl s, 2 55 00 350

Oz Jsb 53 St dliae (555 » A5l DL bl 51 (S sl e 5 Sl sen edl S
Sldllas ioman ol (5555 (POS) Ll il o as o, elod 5o SR CRPIE O VR JCWIICIN Y
33 obed 4l 5 JB I8 clas b s s Sl Ol « Ko e LS 53 055 Jsb s Llesls 0L

S5 dzea POS o5 53 a5 Mae ((VEVY)Ail o S5 oSo 5 a0 & Sl el 5l 5 e Jlaz!

" Motor control

2 Synergy

3 Antagonist

4 Activity pattern

5 Movement pattern

8 Neuromuscular inhibition

7 Intra-muscular coordination
8 posterior oblique sling

https://jsmt.khu.ac.ir/
116


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

VET (Y0 0l odd 5w 093 ¢(59U8 9 (o9 b 43 (ide3

)JQML)'.’.‘J""‘Sg;‘wﬁtg)'u)°‘)Jd‘)‘i}'>dj‘b)‘>g5"l5j'eMg_fl:’ﬁr"b‘j‘}ﬁM.J'&dm‘Wb4“5

OOl e Sl 5 o 5 3, oy G5 s

35 gr o3l Sl g 4 3 (S - J3S CoikS bl g (PHE) Jas & pos 015 038 5L 0505
2SS s & iz Gl b ediS 5L e 5 S5 oK s S e b 6 S s 2 b
S ol ul 23 (Nl e O i b s (ol lajlee 5 als 5 8 Sn Jalad 5550 )3 i
5 b il s e b oS5l 5 K ns OGE 4 o S e ez 0sa31 il 3 S
S s VDl Sk goe ) 4l ez llad aTcnliol 5 Shas lrs 55 (il andls b
o Ollas dioa s o by se 053 5 03 oy dile (63, Shee S sl Sl a1y 05051 l s ol
A iles Soslal SLLls St 5 ke Jrolie slaaml 31 6Kty 55 (SDa2 o ) o 2 Sl 4

OV IV g 55 S ftmed alize 3 Shas 3 ol ool dr o0

35 Ko et el gyls 3131 s PHE 3 855 cdlae e Olges oo p a0 s o O 5 bl
L s K pas 5 S e SMae 3 Sl a5l G onl gl el ol 313 L el
o 4 OLan 5 a5 pd Sadul adllas (VA)sls OLES (Ko e el 515 3131 3 (613 ponn &yt
el ol gl s L5 OUSG3L s Ky e el Sy 5 PHE 8 > 53 b (5801 (o BLS
Koot ool Sy 2l sl ol 555 a0 s os55I8 5 Kt Sled 5o b sl 0L

el 3 PHE 5 ctlae el 801wty oo b 4l o3ls OLES ok S5 Sl 45 oS ) sbolen
O3 SOl 5 PHE b (831 55 sy oy 0 a0 (slanllan gon 5 Lol o)l 552y BLasl Sy jtnes
CIld S ) 53 kS oS o e (imen il ol Sy s o il Sl oS
S aseden Loyl 15 ol 53 555 o0 S et ool Sy I3l @ e 4 5,108 o 31 ey w555
5ol Leslis ) s Ay o S 4 S s e L R eed o] Sy 48K 04051 opl &S
5 A s 2 G 51 1S S8 3 5 e K s el e S S sl S 5L
S et gl b a0 &8 Sl grn ) 4 b SlaS slay 586 PHE 55 855 odlae cls 5 S
ol sy ks (S el 5 a8 iSl wd sle 2S0)

o¥9)

Gl amlis = o g5 5l ol G o3 S 50w GO Cho s 5 058 53 m amlis plnil 4 x5 L

M‘Qjﬂjijbwlim&;dﬂ‘b}ﬁj;);d&j}iL_SLA@}NJW‘QJAJT&LS‘)‘JMJ&}EJJk:avw"

" Prone hip extension
2 Dysfunction

https://jsmt.khu.ac.ir/
117


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 ]

YELT (0 0 lowd o3 amw 09 ¢(5 59l g (53,9 b )3 idg3

anlis Glyls Gaiss opl cpamen b S 15 Jle 5 681 gl Ujfj(PHE)\V_i,i@aniSjb: A= s ol
.ol IR.UT.SPORT.REC.1401.009 %1 a8

Ll b s gl ol LS5 JLa ¥0 B e gy ol ol i 1) sy cnl (bl anslr
g es¥ Ll adls |y Gaied 4055 Slaobre 5 axia o (e oy pad aldr V) s 5 Jise Jle T Bl
303 e et milin ()bl a8 Sl eslinal b 5 5 wlie Sladllae alul 45500 slas ol 45 el S5
(bl o eslizad (bl Jge b 5 (i alie Sladllae ol 51 gad pom mn (Sl el ol
G gla ate ke 5 3 1kl Gl sl el 10 a5 8 L5 (3 TAY O30 Ol 5 5 +/40 Olbsl

Al dsle A cdy;m\}.jsu.w;,méuars saws ¢ (YA)(Ye Vo) Qb&.‘w}vbu wlf?a

N = (Z1_aipha/z + £1_beta) (S 7+ S%) =+ (M — M) ?

((1.96+1.28)% ((5.5)%*+(6.7)?))+(12.8-2.6)*>=7.58 =8
58 o5 e Lo B3 B oma b 5 Dbl al G b Sl ol asn 55 S8 b g 33 Ol
b T0 sluas (s cpl 314 s S Solel pdlel Lol fagsy 55 OS5 g 80 slias L Ol oSS
Sledbl (51 o e ) b g3 sa3T Sl gl b S 513 5y 35 5e anllas 4 35,5 Slaslne 4 4 5
Oy 5 (Shs ool 4o (e 5 035 d8) asid sla S0 b BLI 53 Sedlbl Jul p 3 ool eslina
- a1 SRl (gl o ol 3555 Slaskae 4 a5 L p b 3 3 g pe SO Sl s g atia 3 555 Sl
Lyl 5 glls a3l oS aal Sl o8 Al 5 hassy 53 O Cule Sl Olabsl 51 ey eslinad G2 sl
syms pde et ole YE 3 Sk es ol 352 pe ol 3555 slajlme i Ol Guds 4 3505
St Al (g lual 54 H”JJALSU* pde b 5 b ol 5> (Sus il 34 pde (353 08
5543 eslizad (PHE) suiS51s Sl 4 O eS| Ogasl 515130 (g 05,8 (6l (Y)Y Y0 \Y)s 5 5 4ede
clle S aS &S Lol s 8 15 L e Ol piizaST S e s Jld o las e 655 O ge] ol
35253 Bln e S ad 5 Sy 5858 s SIS W3l s ool 4 PHE 5 0T dlae
S g ol e Sl a8 3 Jl 6580 es S s Lad Jl Cilles S cplnl 551 S MLas

(Y N $ 515 asl s oS o

" Prone hip extension
2 Higashiara

https://jsmt.khu.ac.ir/
118


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 ]

YE+Y (Yo °)L°’“‘t"fV“5‘~“‘°°)9°‘d)9u9g~3};9&4’;>g’3®95g

2ouwi 3150 &390 4 (il CoanS | (590 3T

s 5 @b O D)cul s Sl Jsd 3550 Sosbsmyd 4l 02 (S > S LLsl oer PHE Oyesl
G /W00 pl 03 polat! Ol OVl sddosls Ol osar 3 Slllas 55 Oga3l ol ol
53 e 5 AES e 513 S5 s p oSS 4 55 PHE Osa3l 53 (¥ WY VDGl 0l 035 cpesii /YA
woamy Ve Ol o 1 Ol el Gl 15 oS J s s anul s 53 51 Gl ol s s S 513 O LS
S S s b K sl pl s s eslinad zali S 5l dsxaST as s 03 S jascie gl e xS
A g Ll oslss a5l das 5 05 0> i S e a5 S s (S w5 e e 53 5 Lle AL
S8 bl LY 0gel (VA Gasiin o35 e G b 5148 35 55 070 Osa3T cnl 3 b 03,51 W s e
e (5 S (68 o3l g a5 STl Ll oo 0 53le 03 S sl s go Sbae e 5 S
el e el Gl Y SS

S5 5l S glas s S st s N S8
S Sl bl e Oseil s a8 oilae clles S s ool i i eyl Gl rimas
Sllax: Jold (SS slbo G051 ol iz S 513 g2 3550 50 Kl g 01 5 S5 Shas (655 il
o ol e (6 pd Cillamil (ol a5 & wgly 53 Ol &S Jb s 515 e e S Koy s 6 1k

dmb‘d‘)fjl}-jdl}byﬁcob&;ﬁﬁw"Sf-M‘Jc(wlﬁjo“cw‘QJA)T)J‘)CAM‘)}J‘)(S‘
3ys0 el 0051 Sl ealinal b st oy iS o LIS 5 cpes 4 e s b bgs 5 0 b S

Dz S 515 sl

' Specificity
2 Slump test
]
https://jsmt.khu.ac.ir/
119


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

YELT (0 0 lowd o3 amw 09 ¢(5 59l g (53,9 b )3 idg3

Sl L g S auls sla Oga3l 3 ussdoms gLls S L8 ¥ 023 S el adsl gla oLl aS opl 51 e
33 S s 0l ST O3] 53 pmlul 1 48 a5 S 3 i VE sl O Y)le JL LE YA 5 was
A S5 Cenlie (S ghyls 03,8 53 o LB VE s b S 13 Lizdls (S 4 oS

SPHE 3037 39 SN Cullad 59501 (S 51 0320

A eslizal JUS cin'Ople 1S pley S oSaws 3 PHE 55 85 cdlas el o S ol g
S ONLAE oslaer 58 Yoo Tools paigad (S5 b PHE o5l 53 31,5 5005 201 (slaosls
CMae Ad jasite SENIAM) L5l 5 lliad bl Loz g oSOl Jlail Joms sy o (55Lueslil
D3 bl ssse e s Sl ) b sla bl S 8Sl5 GBlge Cenr S5 e yS S (S e
AU s pa it ¢S 55 PHE g3l g5 08 51 13 oblae 51 Ja (ol (oldil STus s S
oS3l glaesls L(VY)d 8 515 eslinalsy ge baesls Kl s 5,155 456 o e 45 ok aw oL
OB Ll b e 00 6oy 53" (5l smSS 5 558 Y0P IEVL S 2l s PHE b s o
23 k8,5 13 tlae i lled 15 058 st sl Gl oS s edd (25l (SIS s S glaesls
JORV Y R VS N PR PUPS S8 SECECOW | P SR CooN R PSS GO P O L PR JU I PR (I PP ST
e 238 el e i3l p 5 Sl eslinad b b b3l eled (V1) eslinad abiae oa (glpme Cdlad ol
PHE s Lol Sdlae ol 5,501 45 a5 Slaolds 6,8 o310 55 LI b e 5 s (5,5 o511 sles
bl LSl Eolae 5l Sags 3l G K ten 5 S eSS Olae 14 Wil Oy se cpl @
anly iy S es S 55 Sosge ol b 53 SV S 15 cobie (6580105 5 3 i Jlad e Coas
AR s gla 535050 53 PHE 05051 55 s (5801 g 58 Sl o8 ol S5 o 3¥ (VY NV S 13
() Jads) A edalive

PHE 05057 53 OBae Collab ols salive sl SI1 Y Jgut

sl il i /sl g S ol odalie g Sl

0 WLA JWWJ_@)}S}«&M&fJ}mﬂ%

% il s K et S5 g5 408 (il oo ol 55|

% aly s S 588 (K s illis o cplily 55|
" myon
2 Sampling rate
3 SENIAM
4 High pass
5 Rectification

https://jsmt.khu.ac.ir/
120


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 ]

YE+Y (Yo b)wcﬁb}w5)9:“;)9@9@3})9@):0%95%

foMgs oo3T
S i El Y s 3 B 5 (g 53 (SSLelS Lol SIVL s 5o O 5 SSLS e g
G aw oLl pramer 5 (SKwly s il OS85 Sy 8 08 o e e 1) IMXS14 S5
DL ea3ln 0in gy Sl sl (S S s wisls 5D e oled Sl eslinad b Sl
il dy Sy Ol e ol S5 S ool RS Ol S (St GBS B ol
a3 Joe celie S5 3 5 G se3T (S SOl Sl i S I3 (6 eS ey o e 5 935 iR o g
53 S ead ool Sl a4z 5 L3S bl fes 5 55 Oss Osa5] s GasesT B a5 L s
IS5 ot Oy 5 el 2 skS Yo 03T cpl 53 e3linuls s go o e iz o 55 O35 (VU slae
O S s oy g d teS s s (g5 aiBs Ve JIKS505 (05 S 0 S g lnl L(YE) (Y
bl 2 slaesls dgs o o cpl 53 p BT Bl 4y ey el el S Y S a8 (B 0 S
A Laesls Sila 5 38 ol LU Y s (68 o3Il il e E L5 YO 510 (sl 005

.>§L¢¢,>ljs_.q|4.5.3§>oo.wajl{ﬂwgsjﬁj‘vi;ﬁ};\éﬁf)l}.cﬁe

O 93 03057 .Y K2

ssSwilows’ (s 0d10 Z1 it
Olzs s Sldllas 45 0 eslizad (gdas 33 o) 3l il a8l 5w a5l SolaS ls osls bl sl
S Ol o258 s sde 55 3l SSlanS s osls o g (YOl amilio UL 5 ls, glls il eals
oLzl |58 10 0 5 5 Jrol el ] sl (1 (YO) S slizal wzls 5 358 VY e (318 5 s b
o3 ol 0 2ol 2ose gla esls (8 S el JuST 1 e s SIS L L e sl el s 5 AS
0 a5 il 2SI sz xS sk 53 0T (S anls 5 s L sy i) 53 a5 S el

" Kinovea

https://jsmt.khu.ac.ir/
121


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

YELT (0 0 lowd o3 amw 09 ¢(5 59l g (53,9 b )3 idg3

&djbjsﬂdn\.)\fsg;.l:.?&Sﬁu\;;d.\ws&ﬁ&;}jbﬁofgsﬁmb)wjl{\iwjﬁ-ﬁdix&

A3 g Ok 93 4 2

35 ees UL syt i Onys0 s (gl A e e b L syt akisd lanl bs esls Lo g
D3l p s 53 Il s eslizal adly [Sole 51 W5 5 amies 53 5 Cenly (b ooy Sl Blie S5l 5l Il b asmis
S Slos A it JoST 515l e 5 e DDl 5 ad s b Sile nl (Y 5 X) Samdse a0 bgs e DeDIbl | 28
(Y0) 0 S a0 55 s b3y 55wl Ol g s |y ol OF oy 355 Olzn a8 4 b SO Y ool Ol e
.m:,ibo.).w:"}&ﬂ&44.Lﬁj«L;u«l&;do:)ﬂw.)g@j\.:jjﬁjwyélibjL;“Sfub():)ﬂw)qdlﬁ

A oaliad Of sdzee 3,55 5 B ey b LI (U 555 aasd 5155 0lss 1K 8 sl s (<l 5

eyl s eslizal Sy S5 5 5 easilss sz 4 edd Juos sla Sobe 51 a5 85wl 03,51 s 61
Il abay 53288 15 LSt I3l e 5 5o 5l a) 50 sbs esls 5 s dlis 158 150 0 5 5o s Sl pl b e
b cs 4 ASE als Ol (Sldie Jalys Sl eslizal b e A asiie Ols S et 5
Oljen SiS1 Lol 51 aels 03551 s (gl dd (6,8 o3l OF wals 5 1o 5550 Sllasd 3 e 5508
Sl il S wsl3 03l oy sl (YIS a3linal OF Olpe p a8 5 O JSoww ST L3 sl
AR e 5 00 b Sole cpl b ge lnl L0 eslinal 555 2in o ge 5 (6508 a2y osge w0l oy sbs S
i o8 IS Ll 5 laml gl s 55 .8 5 515 STl p 5 s 5L 5 5e gla eals 5 A JLis 1S
65 Il a2 pes bt o a3 Sl 2SS sl Ol (Dl Lol Sl ealiial b e S
(Y0)d o3linal OF Oljpe (2 208 5 O3 JKoms G 3 sl Ol S bl Sl aals 0351 oy (514
Ol axsdS Sldlas L3 . eslizad Sple Ky o aly ol i o S aldB LS aisls oy g
Gl U S SSliS oy St 25 S50 0503 5 O S5 Sehl Jhas onl S el el sl
s 5 Js amio 3 4 a3l S 5 Jirle amie 3 4 Sl S Ol e o SSke aly
Ods3 dsb s 8l ot w1 80 il 5 a8 Sl S o aels vy ol LYY Y0505 0/ Saan
¢L§V~ sldad 58 b (gl Al (08 w0 e S5 2 b 55 ey S b g AS e
(YD S s3Il Yo LYo gla plS SN ol S sl asls L (S o3Il O ss e o

Jljs w58 o osbiie A eslined Y& ST 5 YY i SPSS (oLl 53l 5 51 sasls Julows | liten,
)‘u«.iJgQJ;fchdl.u‘ujjdy)TﬂLAOJﬁJywag)‘jdﬁa.ﬁ%té‘jw‘;&jjﬁudf)T)‘uabb
e (5 0531 3163 8 o sl 03 13 me el 5 038 S (ol amlie e w4 a3 a0

sl o ap S L5 s P <o Gl 53 (olobiae mla A eslizl

"Intra- and inter- subject repeatability
2 Root-mean-square error

https://jsmt.khu.ac.ir/
122


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

VEST (V0 0 loud od 5 8593 (53918 9 ou3559 b 52 LR34

e 1%)

sl o aJ)jTY J)J&;JJ u;',._:'l.A)TJJj.A LSLAA.’}M Lﬁ""b an] upujd)j A8 ‘J""’A"‘bff Cﬂfpw

o))fjé):\.hk;:}ﬁj-\‘&)'}}-\s¢&w&lﬁw‘ Y J}.\:—

bl o5 S0y 8 Juy oSy 8
Sols nn pela Shre Ol il £ Sl S Ol il £ Sl g
(N=\¢) (N=1¢)
/8 Y\/A0 £ Y/AY YA/VA £ Y/8Y (L) e
A VWANY £ o/0 \WA/6V £ +/eV (o L) 25
Y A ER VoA A4 (558 055
[0S S) Gk o5 s

+/44 YY/AY £V YV/A8 £ \/1) f <

(mr

Sl s o Qj,aﬂ@b’ Al astls s gls e 5 s S o W ) s a i aelsl s

0315 0332 Jbe b ad b e (P00 0) il 0l Cole s pane ol (gl ba bl oK b s i
P2/ 0)as aub Sy mls 0ol bau g b

.J}.\i&o.khu,ﬂv UL:»....Z J)J}.)J wb'}xaﬁéﬂ|jduj Lg)i!\ajﬁ;:);&wgoj»ﬂ@u

@l i 68 5 by 8055 35 53 Jitee 5 0037 b ¥ s

sig t oSl 035 e
N " YWAA £ Y/EA Jb 5 s Jirw&_ﬁﬂci;uh
/e A ~Y/Ao
YOFA £ FTA @l i 5,5 (453) O 52
(i 1/44 SN o e b 2us7 s i 3 a5 2SS 4l
o/ -\/
VE/AY £ A/YA @l s 5,5 (4r) e
e . ¥A/EV £ 0/0A J i 55 e K 3 45 12505 s
/avo¥ =Y/
Yo/vA £ £/TA sl x5S (a>3) O 95
» - NAA £ £/ by ¢, i 3 45 e 2S5 a5
/e -/
VE/AY  A/Y] il eis 5,5 (a53) o3 L L2y 2
" - a/\0 £ YT by ¢, Koo a5 il o2 SDs als
RYe v
V1AV £ ¥/0) el xS (a353) O3 S
il o /00 (gl pxa c}a,..,x
|

https://jsmt.khu.ac.ir/

123



http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

YELT (0 0 lowd o3 amw 09 ¢(5 59l g (53,9 b )3 idg3

c)ﬁj)ﬁéﬂb@m@)w 4&]:5 aj\.)\.;‘ S0 le.hﬁ’.:ﬁ wa sl ol eals QLIS € d_}Jo.-)J AS)ijLm

(PS2/00) syl 54> agﬂgg@ﬂ,r)u

S5 A g

St rend gl Sy il55 2 POS & 5 55 ilae s (581 3 o o 5l 0L ol hassy
sas Sl K sl s PHE 05637 53 cbias el oK1 s s oS sls 0L =l e sl
s Gl il 65 cbie Dlas Sl S a8 4 S 1 45 il 25

S A s s Nl e PHE 05T 55 3lae s (65801 53 ki o8 3l 0L il Geowd ol
o O35 VL o 3 (5t (B kS wals 31 pe  cinils 4l ks o SN oS a8 3L e
(PS/00) dzils Sl o5 S

(VA3 o alid b codli b Slae AUl la ol 3 o Jale S Ol 40 080 ol s
TOaas Gl Ko s el Sy ol (Kaw oK ol s s 21531 48 Ksls Olas 3 Sl
s Sl (M) ps K d xS el 4 aie Ll5 e Ko s Cled 2alS oS ol sl sl (T
S et o ey it Jozitn (S 4y oS e )l gla (S5 53 Shas 55 0 il o o5 ol 8
KA PERIRCE

el gl 5131 s S0 S laS 5 (655 504U Oae Clad anslin s p o i (Sladllas 51 2 5o
33 Sl o 53 Rl (TN LK 5 s anlllas s (YY) dlansls R ENPRVIPRECHE NN
bl & Gl s ol s o Bl Sl s (Al G Sop sS4 S e
w]ogfﬁw.sbow oy WTUJST); By Coow Sy Cnly 4 Sl sy 5 e S 3
(YE)3 1 a8l (2alS odys ol Cmn 3 01 2SS 5 231 s Cm s 55 S 5 S0 el LS 0
Oiss SloS 6y 2 O 5 o s Sl dlaly s 4 O 5 eslpde s (ol anlllan
SN alad s sl O e ol gl i 8515 oy 3550 Sl g5 05 5 53 andllas ol 3 atls
w3 s sl I s S0 el S Ll ol (guls e e el gl cpdenlST 5 0l i S L
@tﬁw&a&igbL;sfu\;u;w«sm;otm-ﬁamm")w\mﬁjL;m@bwwyghgt
Sl S ST als il pl8 Jgb SRl b Sl Ll s 4l Sy ees (535 51 L B o
oS L K jtmen Ll 5 o epl ST anls Lol pl sl 5 gslaBl Sy 4 s 36 S g
FF)Ans Sl K s ahae 51 il ol Sy 5 a3 R S S
(¥

& it sb 4 S peen SMae WS 0 RS 1 Ol 5 e (S S (Gl (g a8 4l chlae
(YOl Sz 0y o 5 K IS S

https://jsmt.khu.ac.ir/
124


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

YEY Y0 5 lowd ol o 0593 ¢(5,9L8 9 (o) 9 b 43 (yiRg3

Jsb 0> gl o5l (518 56 S o J S 1y K 5 0l Camdgn oS Slo 5 Sz gy e 8le SDlas ol
Sl S S el oolas dsls 18 &S addS Sldlas by s b pl Lo Ko pees ol
e =S o0 IS 1y 5815 Candse OB ol &S ol =055 o 3 Ky ien sk () 1 s 03 28
=S b oas o ege G 55 S op s Sle o e OOLae (M)l Jsd BBl olas sl @

VLT o wal 3 1 Sl ol 5 a8 58 JUS g SIS (51 b oS s 1,

L s PHE 55 bl b o801 as SLISE 5,5 50 oK ol el bl a4 awe oS LYs 51 S s
Wile (53 Shae S = Gl L 05031 ol 53 Slad (58 eyl a5 b A3l Ky s e 3 26
IS 53 01 Ul pde 4 e PHE 05051 53 K en Cllad 55 1 ls ol lie Os3 5 038 ol
SRIANL O B S Sl Wl e ) o 25810l 56 5o by e g ) e O B
b ol by Sl dalo 5 AlS o) 2 O 93 e 5 SOlae Sl Lol G s A o ()
22 Bl e 8 el 5 S ey o B e 38 D1 e 300 O e 53 IOLae e LB
Dl S fad el Sy Wil o PHE 0051 53 dlae il s 801 |y Sl i

53 01 (5 wals 5 s b G 2 il 53 a5 (5l 288 5 (2S5 Ol o 0l 0L bl G gl

(PS/00) Cdls o1y pme sl 05 S 53 s O s S S U sb
asdllas s (1) LY )l als Ky res el Sy 5 45 SlaS o aaly ey 4 Sl Sllas
IS 038 5 el B3 5> Sely5 5 oS S o (58 g oS 0l UL DL ST 55 SSety]
N B LS en 5 45 Bl O o Rl sls OLES Gl gl il g (sl e sl
DA o aglio 4 axdllae G5 0L 5 Ledln (Vo) st Sy et o] Sy A5 o
j@Mu:;su}f«s;\;ouumgu.(m@\a}\quow”oJﬁ;Wﬁa@u
o Cmmed (3L Rl g el o sl G a5 48 85 S 55 (Ul me sk 4 Jsb Rl s
G aS OAE o3 Gl a8 sls LS addles cpl s s e S0 B s R el e 4 O
08355 01 S5yt 315 sl 23S ol G b 51 K s ol Sy SR8l & e L5 oo sl Ca
Sz IS ahde bl s Shas 358 (o s o 45 0 o Rl 4 e oS Y 51 S il
52 (DGl gl G a0 a5 0l (o 28 )13 Odsd o 2 Sop 8 dae & age Jii .o
(DS o by G2ol531 a0 S8 Ol s 5 OF Codlad Olpoe iomas 5 ahoe 3 S 53 (b oS 5550
0L g3 g L5 dbae pl el s b b bl PHE 05e31 53 S5 J 68 e s b ol Sae

" Backward swing
2 Schuermans
3 Higashihara

https://jsmt.khu.ac.ir/
125


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

YELT (0 0 lowd o3 amw 09 ¢(5 59l g (53,9 b )3 idg3

o IOas Sl Ol 5 S Sl dalllas 53 i e st a8 Sl Rl e s AL al
ol 0l (6,8 o3Il O g5

Sl Sl s oK Jolie b ki ;3 POS Slae o, 55 58 55 Oolas oS Ll esls 0L axdS Slallas
S s ctlas Kaleal s Shes b s el S0 .(MV)tizes Jige oldd Lo 5" il SDlas o o) of e 4
o3 a5 Gae Gl oy il SIS i 5SS 5 b e e LilS e Dz 6 s
S Vs 51 Sl ol G 5 (FA)Cl (55,5 sl O3 e 53 O DU i o5 (S 4l s
Sl W b Sl (sl sl sl s (X 03,5 35 0Lsd = 53 48 Sl O (= Ll 4 e
o e LS Bi 0053 e 53 1 080 DL Ll U ABL Gl o e s 0 oS 4l o0las
dae cle il Ol 57 el Slallas EE Al Jpo sl bl s o s Sla
(L35 plalid 58 S ad ol Sy Gl 4zt Ll 8 ol Olyen | Gle o e
313 4 o Sle g5 IS ae 5 1) (6t Clab din g o dus gl 45 (933151 OLES Gl S
amio 53 Gln gy O Islazel Cled s 4 oS0 SlanS 53 jois (PR L3 g1 0 il gl S
Lo a LS oot il ) a8 WIS e 5350 e w3 J 8 i 53 STLS i 4 e b 4y Ui
333 s s S S SIS paen 5 Oss o 3 OMas Cld e ol G o
3,8 3 ey 3pse odn] Slllas 3 b el 5L

53 Pl 5 (55 0 b 28 03l lls 8 SLIKE 55 LS 5528 1 4Gl ls ol aalllas ol
03 Ayl el e Ko s OBz 53 ol dates s im0 — oS b (o5 Shas (65|
63 Sas (S LS by andls 50 A5 g e A1 allr 18 S 0 U ol SBVL e L O s
b ey oo a4 S50 oal O3 5 ol Sy RIS 053 (g3l ol 53 (655 04U SMLae
Sl gla (S5 5 0sn ST a8 )y oo et S (S ad ol il dal i 8 S L5
S50 2 6305 b 6 WL VL S L Ogs 5 2 5 Gl ((S0-(5 08 b B (3 Shae J 28 Lo e
o) Sl IS Cola G Ol 56 3 (S i3 53 (S LSS w15 50 310 K es o S
el Sy o2 ol S (55 50 40U U283 s (Yl 63 20 g 58 M5 5 clin (e
Ll Sl LS 3 das 13 St o 1 Oy slasl 5 (68 Ol b b a5 das (il Ky e
ol date 9> OMae (355 2 easls Gl 655 04U d 28 LS Ol mdy Cwnd Oae (g5, p LS
(s o a5l 08 5 Ol ol 5s  (SoleaS el L8 il g 1 (K fad o seas) O
Llg o O odhas el 8 s s PHE O30 51 eslizal & sls 0La5 1) ol Slidss = s
3 S e cll oS eyl & a5 Losdle a il axdls Koy tees ool 5 6K 3 S se A

" Lateral muscle sling
2 Smith

https://jsmt.khu.ac.ir/
126


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

VEST (V0 0 loud od 5 8593 (53918 9 ou3559 b 52 LR34

b S er el Sy S el o b Ll o 558 (b Sl el L il s 3ol slay 550
Aas Jals

s S 5 b 555 2 PHE 05057 53 dlae cdld (6,801 o 25 6 cal 5L sl Slallas s
25 pasetia b3 e b 0d 55 e s bl 551 5 S e IS WS en) SOLae l (DLae
SIS 86 5550 b Sdas oS opl i elol ol 316K gl S5 Bl 5L inees
3,8 3 bl s a0

S gl g G ol 53 0diS S8 0 ol 31 (oS aliad o o (sl g 50 ols Cus s S1ls Gui
S 53,5 o3 6 S o3l a, e ol Rl 50 s b e el Ll 5 JT el el s S sl S0
L O 5l i Slie a3 58 oo 35l Sy teed (S35 12 45 55 5 0L Oliee 5Bl 53 1l o 3
a3 )l Leas 1y 5 led BB bl ol o 55 Sobag e SanS Sl slitad ot ol ol

RGN YTy Ol 31 eslazal Ol Solpl Cusgdoe s 4 &S

S5 Ao
WS oIS s b w0l eS| Oge3l s OBl Sl bl (oS 0L ol G
ol Ol Bl pl by ey G151 S fead ] Sy (S SlalS 655 IS L Wil e
3o ol 4 S 13 Olo e s piiizes a5 3590 Hlies a5 8 Gla, pS B s ag LS 5 aS Cb S A

AL ity Sy rean ol Sy S8l 55 6 e S8 Ll o S J S 5 SMae— as sla, gL
SOy g S

References

1.Porter T, Rushton A.(2015) The efficacy of exercise in preventing injury in adult male football: a
systematic review of randomised controlled trials. Sports medicine-open. 1(1):1-12.

2.0'Sullivan L, Tanaka MJ.(2021) Sex-based differences in hamstring injury risk factors. Journal of
Women's Sports Medicine.;1(1):20-9.

3.Pizzari T, Green B, van Dyk N.(2020) Extrinsic and intrinsic risk factors associated with hamstring
injury. Prevention and Rehabilitation of Hamstring Injuries. 83-115.

4.Rudisill SS, Varady NH, Kucharik MP, Eberlin CT, Martin SD.(2022) Evidence-based hamstring injury
prevention and risk factor management: A systematic review and meta-analysis of randomized
controlled trials. The American Journal of Sports Medicine.03635465221083998.

5.Ekstrand J, Waldén M, Hagglund M.(2016) Hamstring injuries have increased by 4% annually in men's
professional football, since 2001: a 13-year longitudinal analysis of the UEFA Elite Club injury study.
British journal of sports medicine. 50(12):731-7.

6.Sebyani M, Alizadeh M.(2020) Review of Effectiveness of Hamstring Injuries Prevention Protocols in
Soccer. The Scientific Journal of Rehabilitation Medicine. 9(3):297-307.(in persian)

7.Sahrmann S. Concepts and principles of movement. Diagnosis and treatment of movement
impairment syndromes. 2001.

8.Fyfe JJ, Opar DA, Williams MD, Shield AJ.(2013) The role of neuromuscular inhibition in hamstring
strain injury recurrence. Journal of Electromyography and Kinesiology. 23(3):523-30.
9.Pellicer-Chenoll M, Serra-Afié P, Cabeza-Ruiz R, Pardo A, Aranda R, Gonzélez L. (2017)Comparison
of conventional hamstring/quadriceps ratio

https://jsmt.khu.ac.ir/
127


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

V€Y (Yo b)lou:: D jam 8493 ‘d)ﬁb'éjg*s})ﬁ‘f‘b):‘):& 3

between genders in level-matched soccer players. Revista andaluza de medicina del deporte. 10(1):14-
8.

10.Silder A, Thelen DG, Heiderscheit BC.(2010) Effects of prior hamstring strain injury on strength,
flexibility, and running mechanics. Clinical Biomechanics. 25(7):681-6.

11.Schuermans J, Van Tiggelen D, Danneels L, Witvrouw E.(2014) Biceps femoris and
semitendinosus—teammates or competitors? New insights into hamstring injury mechanisms in male
football players: a muscle functional MRI study. British journal of sports medicine. 48(22):1599-606.
12.Lehman GJ, Lennon D, Tresidder B, Rayfield B, Poschar M.(2004) Muscle recruitment patterns
during the prone leg extension. BMC Musculoskeletal Disorders. 5(1):1-5.

13.Schuermans J, Van Tiggelen D, Witvrouw E.(2017) Prone hip extension muscle recruitment is
associated with hamstring injury risk in amateur soccer. International journal of sports medicine.
38(0.Y - -4 (4

14.Tateuchi H, Tsukagoshi R, Fukumoto Y, Akiyama H, So K, Kuroda Y, Ichihashi N. (2013) Pelvic
instability and trunk and hip muscle recruitment patterns in patients with total hip arthroplasty. Journal
of Electromyography and Kinesiology. 23.A-Y2):(V)

15.Shin S-j, Kim T-y, Yoo W-g.(2013) Effects of various gait speeds on the latissimus dorsi and gluteus
maximus muscles associated with the posterior oblique sling system. Journal of physical therapy
science. 25(11):1391-2.

16.Bruno PA, Bagust J. (2007) An investigation into motor pattern differences used during prone hip
extension between subjects with and without low back pain. Clinical Chiropractic.10(2):68-80.
17.Murphy DR, Byfield D, McCarthy P, Humphreys K, Gregory AA, Rochon R.(2006) Interexaminer
reliability of the hip extension test for suspected impaired motor control of the lumbar spine. Journal of
manipulative and physiological therapeutics.29(5):374-7.

18.Emami M, Arab AM, Ghamkhar L. (2014)The activity pattern of the lumbo-pelvic muscles during
prone hip extension in athletes with and without hamstring strain injury. International journal of sports
physical therapy. 9(3):312.

19.Higashihara A, Nagano Y, Takahashi K, Fukubayashi T. (2015) Effects of forward trunk lean on
hamstring muscle kinematics during sprinting. Journal of sports sciences. 33(13):1366-75.
20.Schuermans J, Danneels L, Van Tiggelen D, Palmans T, Witvrouw E.(2017) Proximal
neuromuscular control protects against hamstring injuries in male soccer players: a prospective study
with electromyography time-series analysis during maximal sprinting. The American journal of sports
medicine. 45(6):1315-25.

21.Schuermans J, Van Tiggelen D, Palmans T, Danneels L, Witvrouw E.(2017) Deviating running
kinematics and hamstring injury susceptibility in male soccer players: Cause or consequence? Gait &
posture. 57:270-7.

22.Frank C, Page P, Lardner R. Assessment and treatment of muscle imbalance: the Janda approach,
Human kinetics. Search in. (2009).

23.Bruno PA, Millar DP, Goertzen DA. (2014) Inter-rater agreement, sensitivity, and specificity of the
prone hip extension test and active straight leg raise test. Chiropractic & manual therapies. 22(1):1-8.
24.Daly C, McCarthy Persson U, Twycross-Lewis R, Woledge R, Morrissey D.(2016) The biomechanics
of running in athletes with previous hamstring injury: A case-control study. Scandinavian journal of
medicine & science in sports. 26(4):413-20.

25.Dingenen B, Barton C, Janssen T, Benoit A, Malliaras P.(2018) Test-retest reliability of two-
dimensional video analysis during running. Physical therapy in Sport. 33:40-7.

26.Bolink S, Naisas H, Senden R, Essers H, Heyligers |, Meijer K, Grimm B.(2016) Validity of an inertial
measurement unit to assess pelvic orientation angles during gait, sit—stand transfers and step-up
transfers: Comparison with an optoelectronic motion capture system. Medical engineering & physics.
38(3):225-31.

27.Bugané F, Benedetti MG, D’Angeli V, Leardini A.(2014) Estimation of pelvis kinematics in level
walking based on a single inertial sensor positioned close to the sacrum: validation on healthy subjects
with stereophotogrammetric system. Biomedical engineering online. 13(1):1-15.

28.Woods C, Hawkins R, Maltby S, Hulse M, Thomas A, Hodson A.(2004) The Football Association
Medical Research Programme: an audit of injuries in professional football—analysis of hamstring
injuries. British journal of sports medicine. 38(1):36-41.

29.Chumanov ES, Heiderscheit BC, Thelen DG.(2007) The effect of speed and influence of individual
muscles on hamstring mechanics during the swing phase of sprinting. Journal of biomechanics.
40(16):3555-62.

https://jsmt.khu.ac.ir/
128


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 |

VEST (V0 0 loud od 5 8593 (53918 9 ou3559 b 52 LR34

30.Schache AG, Bennell KL, Blanch PD, Wrigley TV.(1999) The coordinated movement of the lumbo—
pelvic—hip complex during running: a literature review. Gait & posture. 10(1):30-47.

31.Sherry MA, Best TM.(2004) A comparison of 2 rehabilitation programs in the treatment of acute
hamstring strains. Journal of Orthopaedic & Sports Physical Therapy. 34(3):116-25.

32.Panayi S. (2010) The need for lumbar—pelvic assessment in the resolution of chronic hamstring
strain. Journal of bodywork and movement therapies. 14(3):294-8.

33.Alizadeh S, Mattes K.(2019) How anterior pelvic tilt affects the lower extremity kinematics during the
late swing phase in soccer players while running: A time series analysis. Human Movement Science.
66:459-66.

34.Arnold AS, Salinas S, Hakawa DJ, Delp SL.(2000) Accuracy of muscle moment arms estimated from
MRI-based musculoskeletal models of the lower extremity. Computer Aided Surgery. 19(2):108-25.
35.Kumazaki T, Ehara Y, Sakai T.(2012) Anatomy and physiology of hamstring injury. International
journal of sports medicine. 33(12):950-4.

36.Lieberman DE, Raichlen DA, Pontzer H, Bramble DM, Cutright-Smith E.(2006) The human gluteus
maximus and its role in running. Journal of Experimental Biology. 209(11):2143-55.

37.Snijders C, Vleeming A, Stoeckart R.(1993) Transfer of lumbosacral load to iliac bones and legs:
Part 1: Biomechanics of self-bracing of the sacroiliac joints and its significance for treatment and
exercise. Clinical biomechanics. 8(6):285-94.

38.Agresta CE. The influence of the back functional line on lower extremity frontal plane kinematics and
kinematic predictors of loading during running: Temple University; (2015).

39.Smith MMF, Bonacci J, Mendis MD, Christie C, Rotstein A, Hides JA.(2017) Gluteus medius
activation during running is a risk factor for season hamstring injuries in elite footballers. Journal of
science and medicine in sport. 20(2):159-63.

40.Jeffreys I. (2013) Developing speed: Human Kinetics

https://jsmt.khu.ac.ir/
129


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ 80-TT-5202 U0 JrJenyy QTespu wolj papeojumoq ] [¥1T°G2 TZWs[/98TT90T ;104 ]


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-08 ]

[ DOI: 10.61186/jsmt.21.25.114 ]

YE€+Y (Yo b)w Dy 8490 ¢d)9u§9‘:§)~)9&_‘b)b U‘“,bﬁ)"

https://jsmt.khu.ac.ir/
115


http://dx.doi.org/10.61186/jsmt.21.25.114
https://ndea10.khu.ac.ir/jsmt/article-1-573-en.html
http://www.tcpdf.org

