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8- Bandy

9-Webright

10- Sit & Reach test

11- Randomized Single Blinded Clinical trial
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1- Imbalance

2- Phasic

3- Postural

4- Talocrural

5- Joint reaction force

6- Patellofemoral

7- Low back dysfunction
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1- Sling
2- pre-test
3- post-test


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.8.6
http://journal.rums.ac.ir/article-1-5427-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-09-07 ]

[ DOR: 20.1001.1.17353165.1382.2.3.8.6 ]

\YAY ¢p 3 9 p 9 oyl sr}b.\.l.?

Olidy (K5 p she o315 cale alns

W8S 50 eled e T JooSS S Lol o5 >
g9 03
pbml 5l e e Forgge;l 5l o al>ge -V
2,8 e [ERIREN Sloog,S 5o (paiS Ol pel
Q‘P‘m&‘f Sg) 0 ‘bl.?u‘ usA)I)lJ.Jd.l}).a )éds
RO RS U EYSINY IR WA L SRR CEL SRLA g
Cend =Yl Wog Oile Jaee slo pxie axlllae
-Vl S eslal g il s ogl> 4 e
oS e s olsie 4 45 sl pealiaS] o3l
USSR NIV U e
90 4y a5 3gy Sy Jwod DA (6 s Blasil aiily
@il Sl g olr 4 e oSiws bng &g
Slp W3 (g 9 W o 8 (28 slapiie ad
2 opdle Spss (s el Al 5l SleMbl Judos g 4350
op S ttest aesl 5l heog Ll &l
e 5 50 ple o g b )bl slagasls
s Sz olls 3BT g3l 5l ez g baes,S
09,5 dus 2 5% oloyd jlam g S8 )bl sla ezl
A eolazul

o adllas cpl o aS ol las bl 5 dUT yees]

Sl Dl 0, L beog,S 51 Sy e (39 5 98
e (255 4 50055 L og S dw g (p<+/+0) cubla 092
Jdels O (Sl (e Alie Sy oy
NS 5 Sle iz 5 o> & e S (RS o5l
Shom s B8 055 aw 515 2 )0 gy genilinST asals
Lld 5l o] bl 5 a8 o solaial ttest (g0l 51 oyloyo
0395l 90 0 p<ele) bbb g IS g L]
5l o dwslie Cax (VY Jglas) al abasde
Oz eR g ol A ied Ced 5 pSoslal 5l Lol cdloles
09,5 dw w0 ol) emmilinST aels MW Sl
ooboly a5 a sslinal | Guills BT gesl 5l o g B

0305 99 51 S5 ged b 6yl sme S g L] Ll 5l ]

1- ANOVA

Olsie 4 odal Cusy (Sl g 28,5 o plomil jlgs g 90
F oe 4 09,5 dw,d ol 3l S :yg03l (ol Al o Y

S o yed ) aser 5 aiionty S 4 o, B alke
b o b as anulgs LT 5l aisges &S 0 095 4 bgiye
Lo us) SR8 o8 slecellled plxil 5l Sae 0l
DR e 09,5 38 50 (nyed 0978 ailed (5)l00g> (S8AS
S35 2 3P G 3l Gy (SSliwl (22S) gl 095 109
5 S35 Ol s3ges 43S L bl &S S ules g C5S
S abee wlyS (g5 5 W Splul by bagily (9,5 <l
Cawd S &S aS(gysb 4 amo 3 K0S, (69, 1) lecews
0 e Bk e 5 955 )8 s cws cty s,
Glo Gl 4l o FariSy s pelasl a8 Sl b 5o
pgd 09,5 il cl> ol o il Yo Sae a4 g SO Gl g
OGPy A 0,8 yicdd e (ST oy Seelips jinS)
oS Jo o b ol co aiulgm 0,8 51 ol 09,5 ;o ouls azas
Y oaolb L cog ¥V 0 canl ooy 13 55080 (59, 1) Locews
5 9l Sk a4 Sea;y b o ade Voo colal aids
350 2z b (0gemeSld) ol sl (e 05 05> e
ol gle g ol @l 4l o JaiS 500 wleolas
((lgd — (o> Soad b Sesls (285 pgws 09,5 095
il b og pgs 095 alie 09,5 (nl & baaye Jolye ples
S9y » oD el S e amio jlog ) (pl o oS Dol
@t~ Soud Jlesl Sz gl 4 e oS
O85 JB LA 0g Dygo pl 4 5 0gon Lol e ool
ol amio b 69 lal A (035 Behate 5 S35 (59, 0 02
5 0 Sl JolS ygenilinS] Conds 4 bagily olfius
Sl il ay Bllasil LB (xi g azmio (33,5 Jog 5l o
S35l RSe 655 p Lacews ols 3 g 958 pliws 5 (S
Ve colpwl adBo ¥V alold L cogs ¥ o U ol o aiules
ol b asS &8 o e g gl B)b 4 Sety; pob 4 a5 e
g ) o Sl Se b ol sl s a5 by
do 4 e olies giae 4B (g5, S e dxie
oaiiS ol G lho ankd a5 cal S a p3Y aile

Cog o 5 Sl jeb 4 Sjge pl pe 0 g0 WS


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.8.6
http://journal.rums.ac.ir/article-1-5427-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-09-07 ]

[ DOR: 20.1001.1.17353165.1382.2.3.8.6 ]

d\;@j@,u” Cpeonedesw

v S Oy e e Sl s )

pdS ol S de Wb aidl g ssds Jol> e, dnds> 0o )
S el 5131 550 50 LSen 5 LS sado el
ol o ) e @l (o e OMac Gae wil
G oyl a5 sl 4231 gz 83l 4y o 25 > asels
Wil S o Sajlpied Sheis e @ Yiaio!
Sloj sloygs 5 2 1) (B 5 oliSes 5 ol V]
az Sl as aiogw; doeS ol 4 g wols ploul Soliw! pis
olPl csl 9o o laaa A g latis F anS Bl s
55 0] o @ lre S Ll wiad e iyl
| claan F 0,50 o 3aiod cplyd 5 Lo 1 s o2
G @IS Gl ol @l &5 @85 e
o Lf] casls Slesaa aidld mls b glazis F sl
Sl (288 o pes Bl ey sl ;0 aslllas Sy
Sy ilhnil (g9)n T Sealis 5> anels e b
45 Wdew) 4 (pl 4 9 WO (g S faen DLae
OMae spiylhsl lE el e g8 90
Frve plp s Sl S Sy cenl oad S aen
Gk len V]l sag Salins 5 > anels o pe3
OO Fge )90 )0 S S Sl (i 0gb o0 i oS
OMae gpddlasl AlE1 s s g8 0 2
2 L gl 5l U8 a4 o ploys 5l e S ien
9o M 3y50 )3 Sy ol Slezes pilo GioS
b wiloe 5 ge 1) Sebial (oiaS Sl pod oS (g peS e
aw ol cde 5,50,0 a5 5l Sglss anllas ol 5l ol gl
bood amslie (e g9 &S cnl (S dwyo0 ShI 4 alss
P00 b addllas 50 Gl 51y ym 50 Sl (8t oy el
Seelad (S5 anels (ped ;0 a5 (gy0b 4 S 0 3,8
WS Oyge ol Jolgd b (S p g S8 Sy, OB >
ol 0 el a8 S IS a4 Sl (el 0 Ky cl
ol 4285 alosl o5 loj alols b g yias o SIS > aslllas
O el o920 ey o0 S A Sege a5 pgo altes g
Oid ol 50 a8 e (e aBl e Salis (IS aials

)093 b ely 5 o (oSl 4z 0 e Zomdg 5 Lo

2- Feland
3- Chan
4- Dynamic Range of Motion Training

LSD (g0l atdl (P< +/+0) «(Fg¥ Jglom) aiti ala>dle
Iy Y9) 09,5 L ylosine B TAD (55l gxe o o
L 5380 Sgejl plgre 4 Tukey-B (9051 Sy 995 9l

Sgeds a1, WS (1l 720 5,8 cxe g ylos

hey A o a5 Sl LA @i (nl 5l Jel @l

5 Soad ey Swlus S (Soliwl pns) Sl
Slos 5 m (alsd — o> Soud b Sals zesS
3 Llogme bl cel gleye 5l J8 4 o
S e Sy el sid Ky e LA 6y Cilla]
R Sy 4 S I Gl Sl 1 s, 4
SLlSen 5 Calps a5 shaallas b geioss onl 5l Jols gl
ey 90 gyl andl L cuils Slsi e Lo ,is wiosls alsl [¥]
o Sabil 228 5 gl Sl e b genilinS]
Gl g W08 Al S 098 L 1) S e SLAe
G5t JFS 05,5 A S 05,5 93 p2 4 W) 4ol
de5 Jg aily g pdyillasl [0 g lo sme g ala>de L8
S5 ol DY axtslas 6 ls se M3 K085 L 0g )5 g0
Soxo @ GRS )0 Sead 65 4 as b Sie b,
@ Ve 51 S5 g j0 00 solatwl ] 51 Budss ol yo a8
uyl.mo )M d.‘>)f‘ :L..o.,a 9 w‘ oS d.'a})Lo o..\.n] Cawd
SN g2y dine) (nl yo Glaiz (e daled Lo by, S
ol e Sliul 23S 356 o a5 ass] [FY]
‘_;)..54.79...; a5 conl Q‘)lS.o.fa 9 w3l Sldlas sloazsl
olgds bl 4 (yous; (sl Sliwl 2aS adli Y aisged
3 i nS LSS L g alS ley Gialidl g cnl BIS
Sl g pdyBllasl Gl s 68U 58 5, 5o sk S
Sl a8 4l Yo olos ) o ol o 5 Lo [¥0F]
@ p Gebate ol a5 @08 eoliul G5, 0 b S
S8 agl Yo Jlesl b aS 1> ser oad abnil Slallas

o Syl (LI31 58 (Go9me 595 50 b So Sl

1- Nonballistic active knee extension


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.8.6
http://journal.rums.ac.ir/article-1-5427-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-09-07 ]

[ DOR: 20.1001.1.17353165.1382.2.3.8.6 ]

\YAY ¢p 3 9 p 9 oyl sr}b.\.l.?

Olidy (K5 p she o315 cale alns

> @it slaog S 5 eanS S pb ol S e

Syt )3 olel o po3 (e 50 (5 paiie 45 g 09,5
g2 Sloye Sladr 5l G amdls K05 095 90 4 S
@l a5 (nl 4 azxgi b g wis aamdle (63,0 5 JSie wigS
GiS s Laib 1) i asds 55, Jleisl ag5 allie o
Sydiss plwl oo (9 g LUy Sjpe 4 &5 (Sl
0 Yol 85 C8 5 amis Glgs oo 1 [F] coil 00,5 2 s
Sl = o Soad b Sslips S o9 ol pen e
Ohas asso 5550 5l ol (35 wiedan (g 05,5 59)
g9l plod Sl Soad 052y Sdii )5 9 99,50 w2 )
WSS Gl 4z b bl ,o 09t (o0 Sl paST l s
O o s BN /A0 s ixe mhaw ;0 LSD (5051 4
Y g slog S s gl oypmedlinsT atals Mol o Silen
mee o b Sels iS5 Sbial 58S 0g)8)
S ol Tukey 9051 4> 5) 0 00905 ol | ( oloris
W Pra> ) S (s n &SS9l i (059, )
Slasi b (dlae 2aS Glitee gla by, 5o Sedid 658
ooliias] duy o L 4 45 Lz 0,5 plool ity clodiges
az p b el g a8 Slosel s ol pleyes

255 Sl o5 ol 4y ko st

asls glel jo g eop Y 4y gl arnilins] Bk
adgl Al a0 oyl @ e g Sl 0 45 AL O S >
S5 4l B coliul Jolgd b as e £ IS (nl oS oo
3 Moe gy db oo Jlos! (iS4l Yo laaz im0 o
@l & Sl (1850 5 Sealind (25 > areld oy yod
SVl il gl el 2 a5 g0 50 ol sads ooliiul
4t ¥ Pl Sl aS gly ol on el
ailen olisS glagle; 10 o [YF] ol pglan s
Sl rals el Baclh Sl 25> atals oy ped
pow aliuse b waler g pdyAlasl ol o s
S Al el 0 gl pas LSS slaws aS
dalllae (G245 Dl yed o Lo Rl dlaad 4 Do Sealiy
S (GRS F e i yd S ) Casl 005 j2aS ol
Jlosl A5 g5 0l 55 52 Sl sl (S0 457 bilue
Oly (295 & wld S )0 45 0g pgw 095 )3 oud
OS5 Salind (IS o S5z GRS £58 (ol O S
8 29,5y (Hhae 'aer 9, Jleizl W 5 g Sl
W35 (o0 S8L )3 olpid - (e Soad b Sl (a8

P85 D Sde (sl gl 50 090 he Sedilyi o

1- Soreness


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.8.6
http://journal.rums.ac.ir/article-1-5427-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-09-07 ]

[ DOR: 20.1001.1.17353165.1382.2.3.8.6 ]

31,0 9 @olie Blias oy b

cee 33 OB O g 9 4T O ¢ 50l

P

[1] Barash HL, Galante JO, Lambert CN:
Spondylolisthesis and tight hamstrings, J Bone
Joint Surg 1970; 52: 1319-28.

[2] Bandy WD, Irion JM, Briggler M: The effect of
static stretch and dynamic rang of motion
training on the flexibility of the hamstring
muscles, Journal Orthop Sports Phys Ther
1998; 27 (4): 295-300.

[3] Bandy WD, Irion JM, Briggler M: The effect of
time and frequency of static stretching on
flexibility of the hamstring muscles. J Phys
Ther 1997; 77 (10): 1090-6.

[4] Bandy WD, Irion JM: The effect of time on
static stretch on the flexibility of the hamstring
muscles, Phys Ther 1997; 74, 9.

[5] Biering - Sorensen F: Physical measurements as
risk indicators for low - back trouble over a
one — year period. Spine 1984; 9 (2): 106-19.

[6] Chan SP, Hong Y, Robinson PD: Flexibility and
passive resistance of the hamstrings of yong
adults using two different static stretching
protocols. Scand J Med Sci Sports 2001; Vol
11(2): 81-86.

[71 Feland JB, Myrer JW, Schulthies SS,
Fellingham GW, Measom GW: The effect of

duration of stretching of the hamstring muscle

group for increasing range of motion in people
aged 65 years or older. Phys Ther 2001; 81 (5):
1110-7.

[8] Gajdosik, RL: Passive extensibility of skeletal
muscle: review of the literature with clinical
implications. Clin Biomech 2001, 16,(2): 87-101.

[9] Geraci J, Michael C: Overuse injuries of the hip
and  pelvis, Journal of Back and
Musculoskeletal Rehabilitation 1996; Jan,
Volume 6, Issue 1, 5-19.

[10] Khalil TM, Asfour SS, Martinez LM Waly
SM, Rosomoff RS, Rosomoff HL: Stretching in
the rehabilitation of low - back pain patients,
Spine. 1992; 17 (3): 311-17.

[11] Kessler: Management of common
musculoskeletal disorders, Third Edition,
1996; 360.

[12] Prentice WE: Rehabilitation techniques in
sport medicine, 1990.

[13] Webright WG, Randolph BJ, Perrin DH:
Comparison of nonballistic active knee
extension in neural slump position and static
stretch techniques on hamstring flexibility, J
Orthop Sports Phys Ther. 1997; 26(1): 7-13.

[14] Warmbrodt C, Rissman J: Comparison of

standard and modified sit and reach tests in college

students, [.A.H.P.E.R.D. Journal, 1990.


https://dor.isc.ac/dor/20.1001.1.17353165.1382.2.3.8.6
http://journal.rums.ac.ir/article-1-5427-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-09-07 ]

[ DOR: 20.1001.1.17353165.1382.2.3.8.6 ]

VEAY oF ¥ o ladi oY s aw)‘_g.:ﬁr,m@suwuw

A Comprative Study Between Dynamic Stretching Exercises with or
Without Audio-sensory Feedback and Static Stretching Exercises in
Hamstring Muscle

Roostayi MM*M.Sc ', Rahimi A Ph.D?, Salehi A BSc?, Ahmadi F BSc®

1- Lecturer, Shaheed Beheshti University of Medical Sciences
2- Assistant Profesor, Shaheed Beheshti University of Medical Sciences
3- Physiotherapist

Background: One of the main causes of musculo-skeletal disorders is muscular imbalance,
particularly in urban population who do not have suitable physical activity. These can lead to spinal,
lower limb and gait abnormalities. Applying the most appropriate and effective technique to stretch
the shortened muscles is very important in these patients.

The current belief is that using biofeedback simultaneously with exercise therapy may increase the
effect of treatments. This has inspired the researchers to investigate the effect of feedback during
stretching hamstring muscle.

Materials and Methods: A randomized single blinded clinical trial was conducted on 45 female

volunteers from Fateme Zahra Dormitory of Shahid Beheshti University (20-25 years old).

All of the subjects completed the questionnaire from voluntaril, then they were randomly divided to
three groups of 15 subjects. We considered three stretching techniques (static stretch, dynamic
stretch with audio-sensory feedback and dynamic stretch only). The treatment course took 4 weeks
(every day except weekends).

The flexibility of the hamstring muscle was assessed by measuring the Range of Motion (ROM)
directly by a goniometer and also indirectly by Sit & Reach test at the start and the end of the
treatment courses. A T-test and Tukey-B tests were used to analyze the data.

Results: According to the statistical analysis, all of the three stretching techniques significantly
improved the flexibility of the hamstring muscles, however there was no significant differences
among the groups.

Conclusion: According to relatively equal results of three stretching execises, it seems that the use
of feedback simultaneously with stretching can encourage the patients to perform their exercises as

much as possible.

Key words: Stretching, Static and dynamic flexibility, Hamstring, Feedback
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