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Abstract

Background & Objectives: Insufficient movement leads to numerous issues, particularly reduced flexibility among those who are not active
enough. In contrast, individuals who maintain adequate activity levels have greater flexibility than those who are inactive. Additionally, sports
injuries are an inseparable part of physical activities, and significant efforts are made to prevent them. Failure to prevent these injuries can lead
to various abnormalities in individuals. During daily and sporting activities, individuals sustain injuries of varying severity, with some
experiencing them more frequently than others. This condition not only results in loss of time but also impairs other natural functions of the
individual, leads to inactivity, and imposes high treatment costs on both the individual and society. Muscle injuries, especially hamstring injuries
in the lower limbs, are common and frequently occur during sports activities, partly due to the dual—jointed nature of this muscle. This research
aims to evaluate the stretching program period according to the Guidelines of the American College of Sports Medicine and to examine confusion
regarding flexibility, muscle length, and isometric strength of a shortened hamstring muscle in women.

Methods: The present quasi—experimental study employed a pretest—posttest design. A total of 30 women with hamstring shortness were selected
based on Straight Leg Raise (SLR) Test scores and then randomly divided into two groups: a control group (15 participants) and an experimental
group (15 participants). The inclusion criteria were as follows: the study subjects were women aged 18 to 40 years; presence of hamstring
shortness, defined as an SLR test angle less than 80 degrees; healthy individuals with no lower limb or spinal surgery in the last year; absence
of other lower limb deformities; and sedentary individuals with no history of athletic activity during the study or in the two months preceding
the intervention programs. The exclusion criteria for the subjects from the study included the presence of any injury or abnormality affecting the
research process, participation in any sports and rehabilitation activities in the past 6 months (for example, sports activities, massage,
hydrotherapy, physiotherapy, etc.), the presence of osteoarthritis in the hip and knee joints, ligamentous instability in the knee, pelvic inequality
and other lower limb abnormalities, the presence of any fractures, dislocations and subluxations in the hip and knee joints in the past year, and
inflammatory diseases in the muscles and joints. Participants in the experimental group underwent stretching and perturbation interventions 3
times a week for 6 weeks, while the control group received no therapeutic intervention other than initial warm—up exercises. At the beginning
and end of the training period, flexibility and hamstring muscle length were evaluated using the SLR test, and isometric muscle strength was
assessed with a hand-held dynamometer. Descriptive statistics were utilized to calculate the mean, standard deviation, range of variation, age,
height, weight, and body mass index of the participants and to report the measurement results of both groups. To analyze the data, an independent
t test and analysis of covariance were used at a significance level of 0.05 in SPSS version 26.

Results: The results of the analysis of covariance showed that a period of stretching program with the guidelines of the American College of
Sports Medicine and confusion had a significant effect on increasing flexibility (p<0.001), muscle length (p<0.001), and isometric strength of
the hamstring muscle (p<0.001) in the experimental group. At the same time, these changes were not significant in the control group (p>0.05).
Conclusion: Given the effectiveness of a stretching program with the Guidelines of the American College of Sports Medicine and the confusion
regarding flexibility, muscle length, and isometric strength of the shortened hamstring muscle in women, therapists are advised to consider these
exercises when developing exercise programs.

Keywords: Confusion exercises, Flexibility, Hamstring length, SLR test.
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1, Muscle flexibility
2, Joint range of motion
3, Hamstring muscle


https://www.jdisabilstud.org/article-1-3504-fa.html

[ Downloaded from www.jdisabilstud.org on 2026-06-22 ]

udu;yﬂ@fdwgﬂ Al ol 51 S 6le 53 53 5 s
L) HERE (5)lawal b ol 88 3525 Jold a3 Sl
oo il 53 3005 5 s ol 45,8 55 S8l (e
s Sl Slale (83,5 sl Jbs gl ) w2
23 LI G LS o 515 5 0l Jnake 53 55500 3575 (o 5
3y oo bl slag)leeal s 5 oK 0350100 il
b 5 0L Jrolie 3 (Kb psaed 5 (Sdyys ( S8 65,8
sy Jolie 5 OMas 55 Sl gl 5 @88 Jle S
b o o oS8 dsbegls, o b i3s3l pled een . (1Y)
Gz Jorl e 5 0la) a3 A esls 853 (gl 5 05 S eSS
s Ol el dSlS e e bl 4 i Lls &) gum o
(5 55 ONH coley 3 Olaebsl 5 leMbl ol asaz gL
123 8 oLl el e i 5 id D ety o S 05 Sl

() 13 g00) ol 0t 03,51 s 5l 3 s el 650

l A EE e o saiS o8l )

S (S g odd b yme) Lo Fo VA pwdals Lol g
G @ 390 Sk pluly (Gt Dsad e b
b ol SaSay 5 S ©lidod a5l Ladda o) pon
0L i Wy /e Y L ol eta square wlul o V, )Y e
Canday i 03393 05 8 b 10 46 Ad aslons /P AL 22 015 5
Sk s e plslias iy deoys Vr Jla b s sl
S Wl 0533 S0) (o5 05 8 53 55 3Lad ) shas n o3 e
) oIS 5 (il 5 Sl (3555 S IS Jaadly s L o5
Ladkn JSBay S5 b Lo sl izd 5515 G 03l 05 8
Sl G Sz s s Sk elaly epesss s
L o) D) ap onbe Shasn @ bagsgel 355 slaylas L
51y b K oo Az 3 LS 3505 0l FABVA ww &l
el 5o (i 05 Wl 5131 ¢ 'SLR 0503l 55 45 Av 3l S
R G lmal bl ¢l e S 53 S O g 5 Sl
BTSSP RO PV gU PR VNG | PN Je I C Pl s

(RN8) rp 09y

(20) J 0y

atia £ Mlie gl)a!

SACSM s Lelian ol ol as

. & e
1 oblezal o el Sl

3 l el

(RN8) rp 09y

(5B)IS oy

ui“‘ﬁ},’ Cbﬁ\éﬁ .\)b)&.’:

S 516 1S e sl 1) Jlab b o does Ol (o) S5 S
sl bl Koo plol odeSaolas aslsl 55 (355 (5,8 sl 5L ol3
U5 351 S5k (1) ol BT 55 b e XS e kil SLo
R N R R T I VIS LR G IO PR PR TR
b 0 el 35 51 35l b bl | plbil ssiSiglas
9SS 35 0 W (5= |y el sdsSilas o)l ss .S Gl Sl
Laly LS o)l ules] 087355 5358 ol Cud gdoes b
oMae b Jsb (Sles r\.xslj S35 g 430 A i\g i
AU Sy Sl ol 51 a8 sl 5 Ao 0L 1) Ky e
) S ad S22 3 s Sy il sl 5 Blae
oz ol (53L 3 S el S el (5 So31l sl

iy S8 5 el Slader 5 a3l rassy ool 5o
Ky oot bhdre ALSS U5 Sl 05030 2l 51 iSLR g3
oS ol 5 5 Oy el gow A eslind gl plil o
S e 50 1y b 5 S e s e s SLAWL S 5
Ll gl Jaade A3 55 S35 osd 05k oSl oS sl S
cas AbS clea S spd ol S S s 51
Sl b il o, K 13 a0 sy 608 b Ol 5 seSb
Bob o5 05 13- (sle3lblay Oy B3 s o IS 515 5 5 el
5 S AT g 3,8 S8 05 Gy b sk 5 Sl oS
L Loy 51 (S etiSitglan izd S 515 s s 5 Sloo ps S
b 02,8 51 L3 I pl L) s e HLEE aly Caanas 1S

1, Straight Leg Raise (SLR) Test


https://www.jdisabilstud.org/article-1-3504-fa.html

[ Downloaded from www.jdisabilstud.org on 2026-06-22 ]

.(\'«V')MTW)QM)J'/‘\YU'/A?WJB::\M‘ W S kS}>t:v4 ng)L: 9 A}«:rdc C«:\K (SIS 2P

5 Il (5 S S Jardly s b ol 228 Rl
L oS o oslid Sohae rae foged S 2S5 il iagh
5 S 5 S 8 5 Sl 8555 Cb sl gbae s
L 258 ol (YY) ol olpon (23S 5 ol ol (oL
5 RIP Lol Blg e e Slas e (bt S S o
Iy S odgbllani! Olojen 5350 S Co OMie (69,0 haw g
Soalen Il s Sl pes ol S Ol e el
23 S eslad

FO 5 Yos VO Cilisee Olo) aw 53 casl ol 53 552 90 Ly a3
Ol A bl s S Ddesy jadeds SISO L oS s ail
SRt 03 b S s Jb b s Jlb W e 53 55 ol e
6 3 pioms 10 el 5 VU I il Jleel (sl 558
b osler glawan 5o 5 eSS oo p iVl sl glawan o
23 e e SO L 5 d)y S g dar s VL (i
Jsls 5 5dae 65, 3 eslimal b s pe)l A5 LiLazil sl
Bl o S5 ke el 3 Jolss slaml 5o om

e Olgea 2l S (5a) 3de 5 5,8 00 1B 5 SeIdL)

YOEN DD FYE PP ENR R RSP
W3l pn Al i Jeade g1y S S il 0 a2 5 LS £S5
S s 855003 5 s o Ol |y Ko nen Jsb 0l
Sl 5803 Vb amys Av 350 53 0l 5 3l amys Vo1 i
s 51 Sl (s e ey il L e Usb SalS
s 8 eSSl (58 Sl 5 A
S5 (S35 G55 Jlie Gl pblsl (Soms L) oS 03 il
Ol &S Glasly Koy umons i Jsb 05 3205 S )y oy w3l
Olzear SLR a1y 51 e tal a3 A 31 2aS 55l o i b
(3453 oS (6555) miisdssl e ;oS Js A3l a3 A
Gl K e Jgb b3l Sl akaws cpl 3l <l
$xS8e3181 51, Sammons Preston xsls S 31 eslicwl () 2 Y )
AU 5o 6l SLR a3l 53 0y rae &gl oS> 4l
By ‘ﬁaw}w}\ S 3,80 deoys v /AN s b Ky e dlae
oy 5 kel Ol (St I s Sl oy (550500

A ol;:,,«:.\di.&

\O*Y‘)Ls.x.goujlgl)JLxé;:‘éJJb-éth@&;(;JQMuLJ e s b oolen e wae s 288 by ioman
A aslsl 53 s STl s (G p o ol nul il es L) (a3t )‘l.u.g:bé\::ﬁﬂ}%ﬁy&fﬁTd}j);&ﬁG)KMbw>

3

!, American College of Sports Medicine (ACSM)


https://www.jdisabilstud.org/article-1-3504-fa.html

[ Downloaded from www.jdisabilstud.org on 2026-06-22 ]

(YY) Al el 5,5 Joles L oyl (Glasbo ko

Sl s Shsmsmls Osa3l Laesls g5 03pdlf sy p Sl
Sl sk .y Sa 0y 0ol (el Ker
Sla it 5 Jors i oy Jolad 5 o 85 bsas b (Kon
Lt lolssS el dute ozl 53 ol 310503l i e
sla ozl gg:s@.h 0 e o Jels ol ol G.ﬂ:& A
B 5 o SSad (2 ol s (P> 0/ 0) 355 Slalins il
S ot el sl o ol Jke 5 ey Aol
gl s Y5 BSSPSS i3l 53 e il el A o3l
w2 Sl 100 (5 sl

sl ¥
(BMD o 35 5 035 B om bt S0k Ll
f slonn OBl il 5 :SSbe 5 e (5 0903 Ay n 55 503
- ()}.A)'T@I:S ool ol S Y Jad s Ojjfjb S D jaxie
e Sl 31> 0L Lo;30 (g)lsle el 3 Jans
sk 85 5 (p=2/\YA) G5y «(p=/YAA) L (p=1/TAY)
Lol fecld 3525 (globime sl 05,5 93 (p=+/Y+)) (BMI)
Koo fmad Haie 05 5 5 pdaillanl 5 Jpb ks aw 3 baog S
sdalie Y Jad> s of o S Lo gyllas DM hyls

.aﬁda

540l o ol pd b (4B Yo ¥Y) sdoes e il a0l ey 3l
A ) e a4 35l ol b (430 FO*F) Ll s
Gl o osls ol dids SO sl 4 ol el ol Ll s
Sl er e 2200 VL ) AL LLy g
B35 605 SB35 ) 58k i b Uyl glain
23 o Slens oy 53 55518 5 bl 03 S b ol
335 (B0 Y *P) Sl d ol plasl 0o 25 s Jols Lo
BL RPN IR R XA ERCIC O o VT CIITR T S PPV YR CINVIST S o
slaaas gy wbl jy wels V6,8, 5l et gguj.x:mﬁ..j
gl Jols 50 ) agr s Jols 50 glray 000 U p)lex
SLaasl s ool 1 day 351 5 Oled e &ey 5 A oalic
A B AS 03,85 5 gl (IS Oly el @ g ST 20y
08 3 Sl 51 5335 b Sl B 1y S
Jols &35 5y Jsl el & b 3Ll Ol a3 1358 (6,85l
Slotodar Jols &35 (65 pso Al G o 5 SlominSy
ez pligl (Glamindss dsbo &ss L .es S oLl
05 Sl Joles &35 L oS Il js s Jlasl )l 31>
DR 5 aliSold s Gl (S Sl 5 Sler oles
fr > (Lp el S it (6 S ()80 b () JSS) Al Jles|
BEIRGI PR e] b ad> a s Slinel by el (g)lsds
GleomdoSG Jol sladss  (Alanil Sl ol a0 2 0L

Agli) (5 0peT 31 Jool Jlail 5lais IS0 S o 035
(Jas 058 55 o Kba Slone Gl oSoba Shome Ol oSoba
VO VO RRe
YAY LVAR YAFN YAl VY0 (L) o
+/YAA /AN \oO/¥ V/\O \ 2/ Gosla) 8
JVYA £V 0%V AR Ov/Y (¢S5 05
AKE \V/YY YY/ \VAR Y (BMID) b és5

G S\ e 2 50555 5 A8 S S Y Jsdr

oo 503D s S saess - .
PS03 sl

050

RT3 g

(Solsss . .
- — — oS es
ol ¥ F e e a7 sl S el
e . .
Kl po B) po B) Sns s Jms s

<e/ee) —MNAFO vy VY/VY \vidd 1484 5 2 oo Uaw]

JEAY <y OY/04 -« J’fj /LSJJ P
NOV —\/Y0) \7AN PV/NF ¥/ 4 FVYY ol & S far dl2e
<v/er) =Y ANy Y/A® YAVY Y/AY Yo/f 2 25 dase J

'JAY . </ \YY/FO d)iu P S+
VIR —\/Yof Y/AY YV/OY AV A\ Y4 ol S [ECTCRNNY
<o/ VY00 Y/AD A4 Y/VY Yv/$ BJE S gl coyds

OVYY <oy PYANS T TR
JYYV —AYY \i& \¥Atd \Vidd Y$ ol & S far dl2e

C)’ﬁ°‘fﬁu¥ﬁ£’°ﬁfﬁ&:{%bd“;ﬁ“&:§\/"@ dolis
Jelos 05051 51 03031yt 31 o0 S 5 shatacs 5 35031 s 5 0500
Jelos 05a3T LT (sla 3 i (olas A eslinal 158

4

3 sl Gla s S0l (2550505 5 A S helie b
)deivwwcﬁxjawbéuijg;\ﬂ\jbﬁv@
6‘}.’ ol 0l S Y Jad s Qy)Tw) Qyjuiﬁg f\l}-jo 93

L. Over use


https://www.jdisabilstud.org/article-1-3504-fa.html

[ Downloaded from www.jdisabilstud.org on 2026-06-22 ]

SIS 5 JUeb RIS S oS5 e s s S
Ji e 238 SaSay Jaae S Lals ((YA) col Jlb 8
S GoL) 31 5s s 6586 55 slaplhl s Ll ol
rK:Ja B Loy opl LS s soleo SHlgs omae SLALT 5 558 0
RN LA SCH CR I S VS PR PP EY TS WP R W
Bals Gl )5 bge sae ke pled 53 oSl L 3,8 plol
e SIS o5 Mas glacSss sl b S 15 SIS~
& pdocillanil olpl sl Jole an 1 £(YR) £S5 Ll 1
EPRPFRCE W7 ST

S i ) g Sl s LY 5 S S
P i Sk ol S5 sl b S oL
S ol Jdaopds 5 kbl e Sl (o3 555 Pl oas b
skas o 0Ll STy 5y e 5SS e S a4, Sde slaplil
D55 05 08 SY b e 5 glakas ST Ul s b
£ s WL Gkl s el 5 Wb Al dhas o
Gl 31 (g5 (5iS D3L Az ys £V +) 358 0 S5 25 01T
 abae o oS Olasl S Sl @b sl ¢H 65
5 35he Jb alds Aol 5 Al e 2750 LS o Slusnas
deze 4 0dd fosb Ol Sl cpl 550 o S Bl i3
5355 ey (S Bals 35 osh diae oS Sl Sl s das
PPN S osder (1) S oo Moy (2l (6 pp st Ll 5o
SHE 655 oI 53 25 Rl o Dz 3 S S e
aloes 5L sl Eaely Lapltl 1 Jol (slaply s a5
(V) S (S5 ol 3OS s L oS 558 e dlas s
Rl & o)Lal s niS 5 DLl 1 day (Sus s ol ¢ gema)s
35t S s Go bl Gl SG Jlises dlas So)l ¢ 500
Sluped wlal 5 s dld ol ol tad dalys ea S Sy
GeiS 53 37 sn Sl 5 ol SOde rae Jogd (23S
L ooler hdemae Jogud (225 glaasly g5 ) 5l
(V) 35 el (8355 S5 IS Jonl s (slatnns 5
Olalllas jo wydia SOae CHdd & cul ol a5 550 &S
e o 5158 Ol 3l sl Ly Slizél Sl e
3,8 e e lgta lisl olo s ) sMas oyl s
Clew Sl s ool 55 udd il (i S piamen L(YQ)
Sl (Jols Dl a3 53 J g S 3l 51 e Lo, lS 55l
(V)

A edalive s Sla i st 5o ,S0s ol S gl (glly s Ll
sl coyud ol s 1y g bsbae o plas ol 5 Loy sla 2iS
DAL ol en 8 2alS S5 0 0 Kolo aSons dal g 5 LS o0
S Dl pad bl yys (V1) 3yl sy g pducdllanil 5 J4b
53 PRI el Sl el S & ped (S adie SMae cnas
J1r AU L I Ol 5 2580 S man At )3
0333 b edddlast 6 lieys SGesnl JolS 5 s
ils e eae fgnd G 2iS Gl

6J:§:1 4393 pdlssg ol s glacad gdoes dexl

0350l o s Sy — gl 0sa3 ahor) S0bls S
San 5 blls (SKan s e 08 Fogel 5 bosls w5
AL 5y deoysd gyl Ck" 33 Osew S, bk el
(p>+/+0)

ol 0y 95 G eols LA Y Jsd 55 GuilslesS s ;),ﬁj@u
2 A 5 el 855 S8 @S Jenlly s b ol 228
S ped e @bl 0b) Sypmer Wz (gl
ssba s (D<) s golsls Bl a0 S 55 eddels S
Lae s 0b) Ko fmar dhuie g plooillanl 2ol g, lskas
IS 253 B 0503l 2l 23 8 50 0ol S K e
Pae gl 0b) Ko jer dlae (g plocsllanl  Kls 85 0 O
% 0583l 31 Sololins s sbas (025 058 53 0els S Ky et
sl ol S5 S 55 S Jys ((p</e 0 1) b ol § 03T
5 050 S e Waze (¢ pdoBllanil (Sl (o (55 l3kme
b 0y95 S el jasede (P=1/VOV) Sl 3525 O 03l me
2 Alabl 5 8ol 85,5 S IS Jandly s bl o228
53 0ol 58 Ko jmens Wz s 0L Ky nen Aliae Jsb
Solslms s 5 (P<t/t v ) Sdls (sylalas S o 6y S
Lae Jsb ol 0li 2s) 5 Ose)l b LS O el s
Opoilme 4 033l i ) olslona ) sbay o 05 8 55 Ky e
Golsbis sl ol So5 8 53 &S Jlys ((p<iye v )) ol Sl
L2 etalin O3l g 5 O3l g 03 S et iz Jsb o
L opls 53 &by s S8 b pasis (p=1/0dY)
ks plasdl o Gl s San @K Jondl) s
020 5 S pmad e (5l b Ky as dae S0
Solsline oy oty 5 Pt/ 0 1) Sl (5lslans A1 205 S s
kol ol ey 5 0gel @l LS O GBIl e
S bbas sba o 058 5 Kypnan Alde Syl
05,5 338 Jys s(p<r /e 0 V) Bl il 331 O ga3 e 40 O 5051 i
53 Ko fmed Wade SOl CHb (sl @slis of S
A(P=2/FYV) s 3525 O 5o)l e 5 O sl e

OV

Lopls S Gy o SO upp S ek Sis
Spslan]  iLanel 5 ol 35,5 S IS Jardl) s
D) 8ol 8 Sy o Al Sl 2y 8 5 s s
@KL}AJ\)}MJ L ri}S S a0y 95 S esls ol @t:; S
5 dsb 5 g pdiiilan! JRll p laeel 5 Gl 85,5 S
Goblas 1 0L 800l S Koo mer Ahae Syl @yl
e S i g5 slaawdly glunl) s Lol Lass c:La RGIWAE
Al Gl V351 S (YPo YY) cosl coMas a6 S i)y
32550 Sl el a5 0T 3131 55 (g pucblan]  &iS by e
Jolas 55 oS> aals halsl gl 5L s 51 paiS ol el eles
Js o Sl 5 ol ol eslimal wdae Laplisl
LI S b A8 LSl (RIS g ol (1SS
(V)


https://www.jdisabilstud.org/article-1-3504-fa.html

[ Downloaded from www.jdisabilstud.org on 2026-06-22 ]

oSS s Sl asbicals, 5 SN Ll

508 sl Al gl S ALoLL 5l 4 8 sl Ul
S| &S dulid oS il o)l oKl Mol WS >
IR- 3)[».’.:4? uﬁ))\y JLals g;’{)" (ajlﬁ 3&?’.&)};
cale 51 ol b s s sa3l ples 15513 KHU.KRC.1000.334
J:\.& b U:“AJ:’?' B d}:’ iuL,\:,._:L.p) fvﬁ ‘U:“Ajj?’ BE éy\?-‘
S Jole 51 0ley a5 Ad esls o Sl gl LS
A Gl il Ll g o (65 1K0n Lalsl 4 el led &y gam s
Sl gl wols)

L 2l el ol

3lge 5 Laosls 05 g0 pw fwd p

Al ololy Lmesls 4 o w3 et S ed

(&3

! g_s-’;c“l: ssLl nasimbabaei74@gmail.com

ﬁtw sLas

Lol (b mile slas @8z S s Olse 08Ny
B gy Sagsy ol el b bloyl ys pased

Sl

03,55 il bl 51 Jlo SaSTs cola g 5 e 558 Sl

A P g s 5 de sV sk s ol el T e p Saal
g &QM dae ©yu8 I JJLMAA M:' 95 oKes
Pas p plazdly paS ol s oS hayh 5 Ol war gl
5 Sl s gd e slgig Dladows Qc“w)ﬂj&&iﬁgw

dxf“’ﬁ:;-’ 0
d}bjd}idgd&x\)a\)&ﬁ)ﬁ)}@&ﬂb&:ﬁ}&@b
» Jﬁsg}uﬁ}i Bl plas &M FAEYS &.3)1»)}.3\ S8
5 A bl S pen Alae ABSTL AL BVA Jlb 2 0L
Jelos 1o 3131l (S5 kS s o s 5 g O Sk
@K J&#J‘)}:\MJ L’ o‘Jth ﬂiﬂbﬁ ‘J;u.a}r.:wa c’ta
Spdadlanl Golisl (65 sgin sba il s Kl 55,0 S5
EAWEYS L b \.{f}.ﬁjﬁ‘ CJ)J} S92 9 doe d}.la U:“:"JJ‘ 9
b ol 3 (6ol sla 0 sl STl o 5 o S et
355 Ko e AESL I Gl SRS Dl f 5 cp e
Ll S oS DLl 5 ool ol 0LAS sl sl o)l

g ol ) STe Cumd gn 3 5ngs 5 Oloyd 5 S5 LSy Ol e

Sl Sis f
23 ke 35 5 LT glaesl 515 5 G (sla g3 g () SCan )

R C)J U\j&)&@ E) \;f)l.;'..a Q\J:w U’“L"“‘J" Q@J\....\.:v}.' (USSR

ngj)T) (,.:afd @\DJJS g Jﬁ..’l:v ‘J""l" é:.zpﬁs rl}u‘ BL) Lh(.:\:

basls Vv

References

1.

Hopper D, Deacon S, Das S, Jain A, Riddell D, Hall T, et al. Dynamic soft tissue mobilisation increases
hamstring flexibility in healthy male subjects. Br J Sports Med. 2005;39(9):594-8. 10.1136/bjsm.2004.011981

2. Ingraham SJ. The role of flexibility in injury prevention and athletic performance: have we stretched the truth?
Minn Med. 2003;86(5):58-61.

3. Chaitow L, Crenshaw K. Muscle energy techniques. Elsevier Health Sciences; 2006.

4. Plowman SA, Smith DL. Exercise physiology for health fitness and performance. Lippincott Williams &
Wilkins; 2013.

5. Worrell TW, Smith TL, Winegardner J. Effect of hamstring stretching on hamstring muscle performance. J
Orthop Sports Phys Ther. 1994;20(3):154-9. 10.2519/jospt.1994.20.3.154

6. Weerasekara RM, Kumari HM, Withanage GW, Weerarathna LR, Wanniarachchi CD, Yancy M, et al. The
prevalence of hamstring tightness among the male athletes of university of Peradeniya in 2010. Annual Research
Journal of SLSAJ. 2012;12:56-8.

7. Kendal FP, McCreary EK, Provance PG. Muscle testing and function. Baltimore: Williams and Wilkins; 1983.

8. Fakhari Z, Senobari M, Jalaie S. Prevalence of hamstring and calf mucles shortness. Journal of Modern
Rehabilitation. 2008;2(1):41-6. [Persian] http://mrj.tums.ac.ir/article-1-149-en.html

9. Ayala F, De Ste Croix M, Sainz De Baranda P, Santonja F. Acute effects of static and dynamic stretching on
hamstring eccentric isokinetic strength and unilateral hamstring to quadriceps strength ratios. J Sports Sci.
2013;31(8):831-9. 10.1080/02640414.2012.751119

10. Lucas RC, Koslow R. Comparative study of static, dynamic, and proprioceptive neuromuscular facilitation
stretching techniques on flexibility. Percept Mot Skills. 1984;58(2):615-8. 10.2466/pms.1984.58.2.615

11. Pourgheisar N, Jabalameli S, Haghayegh SA, Moghimian M. The comparison of the effectiveness of transcranial
direct current stimulation and neurofeedback therapy on sleep quality in the elderly. Aging Psychology.
2023;9(2):121-34. [Persian] https://jap.razi.ac.ir/article_2671.html?lang=en

12.

Park S, Lim W. Effects of proprioceptive neuromuscular facilitation stretching at low-intensities with standing
toe touch on developing and maintaining hamstring flexibility. J Bodyw Mov Ther. 2020;24(4):561-7.
10.1016/j.jbmt.2020.08.003



mailto:nasimbabaei74@gmail.com
https://doi.org/10.1136/bjsm.2004.011981
https://doi.org/10.2519/jospt.1994.20.3.154
http://mrj.tums.ac.ir/article-1-149-en.html
https://doi.org/10.1080/02640414.2012.751119
https://doi.org/10.2466/pms.1984.58.2.615
https://jap.razi.ac.ir/article_2671.html?lang=en
https://doi.org/10.1016/j.jbmt.2020.08.003
https://www.jdisabilstud.org/article-1-3504-fa.html

[ Downloaded from www.jdisabilstud.org on 2026-06-22 ]

13. Marek SM, Cramer JT, Fincher AL, Massey LL, Dangelmaier SM, Purkayastha S, et al. Acute effects of static
and proprioceptive neuromuscular facilitation stretching on muscle strength and power output. J Athl Train.
2005;40(2):94-103.

14.Etnyre BR, Abraham LD. H-reflex changes during static stretching and two variations of proprioceptive
neuromuscular facilitation techniques. Electroencephalogr Clin Neurophysiol. 1986;63(2):174-9.
10.1016/0013-4694(86)90010-6

15.Wan X, Qu F, Garrett WE, Liu H, Yu B. The effect of hamstring flexibility on peak hamstring muscle strain in
sprinting. J Sport Health Sci. 2017;6(3):283-9. 10.1016/j.jshs.2017.03.012

16. Singh S, Grover V, Singh S. Effect of neural mobilization and PNF stretching on hamstring flexibility in working
women. International Journal of Health Sciences and Research. 2015;5(8):361-8.

17. Pirayeh N, Nasrolah Pour E, Gohar Pay S. Comparing the effect of Static and PNF Stretching on Hamstring
Muscles shortness in 18-30 Years young women. Journal of Modern Rehabilitation. 2014;8(2):1-6. [Persian]
http://mrj.tums.ac.ir/article-1-5108-en.html

18. Levangie PK. Joint structure and function: a comprehensive analysis. FA Davis Company; 2011.

19. Neumann DA. Neumann's Kinesiology of the Musculoskeletal System - E-Book. Elsevier Health Sciences; 2024.

20. Davis DS, Quinn RO, Whiteman CT, Williams JD, Young CR. Concurrent validity of four clinical tests used
to measure hamstring flexibility. J Strength Cond Res. 2008;22(2):583-8. 10.1519/jsc.0b013e31816359f2

21. Adams GM. Exercise physiology: laboratory manual. McGraw-Hill; 2002.

22.Sady SP, Wortman M, Blanke D. Flexibility training: ballistic, static or proprioceptive neuromuscular
facilitation? Arch Phys Med Rehabil. 1982;63(6):261-3.

23. Williams GN, Chmielewski T, Rudolph KS, Buchanan TS, Snyder-Mackler L. Dynamic knee stability: current
theory and implications for clinicians and scientists. J Orthop Sports Phys Ther. 2001;31(10):546-66.
10.2519/jospt.2001.31.10.546

24. DeniZoglu Kiilli H. Acute effect of static stretching, PNF and motor imagery on hamstring flexibility. Journal
of Basic and Clinical Health Sciences. 2022;6(2):335-40. 10.30621/jbachs.1005358

25.Iwata M, Yamamoto A, Matsuo S, Hatano G, Miyazaki M, Fukaya T, et al. Dynamic stretching has sustained
effects on range of motion and passive stiffness of the hamstring muscles. J Sports Sci Med. 2019; 18(1):13-20.

26. Mani E, Kirmizigil B, Tiiziin EH. Effects of two different stretching techniques on proprioception and hamstring
flexibility: a pilot study. J Comp Eff Res. 2021;10(13):987-99. 10.2217/cer-2021-0040

27.Pérez-Bellmunt A, Casasayas-Cos O, Ragazzi P, Rodriguez-Sanz J, Hidalgo-Garcia C, Canet-Vintré M, et al.
Foam rolling vs. proprioceptive neuromuscular facilitation stretching in the hamstring flexibility of amateur
athletes: control trials. Int J Environ Res Public Health. 2023;20(2):1439. 10.3390/ijerph20021439

28. Almekinders SV. Enhance performance through flexibility. Strategies. 1992;5(8):19-23.
10.1080/08924562.1992.10591869

29. Behnke RS. Kinetic anatomy. Champaign: Human Kinetics; 2012.

30. Alter MJ. Science of flexibility. Champaign: Human Kinetics; 2004.



https://doi.org/10.1016/0013-4694\(86\)90010-6
https://doi.org/10.1016/j.jshs.2017.03.012
http://mrj.tums.ac.ir/article-1-5108-en.html
https://doi.org/10.1519/jsc.0b013e31816359f2
https://doi.org/10.2519/jospt.2001.31.10.546
https://doi.org/10.30621/jbachs.1005358
https://doi.org/10.2217/cer-2021-0040
https://doi.org/10.3390/ijerph20021439
https://doi.org/10.1080/08924562.1992.10591869
https://www.jdisabilstud.org/article-1-3504-fa.html
http://www.tcpdf.org

