[ Downloaded from jdisabilstud.org on 2026-06-09 |

MEJDS. Vol 16 (2026-2027), Article 4
Published online 2026 Mar. Original Article

Evaluating a Stretching Program Period Combined with Guidelines of the
American College of Sports Medicine and Confusion on Flexibility, Muscle
Strength, and Isometric Power of Shortened Hamstring Muscles in Women

Babaei Baghbadrani N, *Shojaedin SS?, Sadeghi H3

Author Address

1. MSc of Sport Injuries and Corrective Exercises, Faculty of Physical Education and Sport Sciences, Faculty of Physical Education and Sport Sciences, Kharazmi University, Tehran, Iran;
2. Professor, Biomechanics and Sport Injuries Department, Faculty of Physical Education and Sport Sciences, Kharazmi University, Tehran, Iran;

3. Associate Professor, Biomechanics and Sport Injuries Department, Faculty of Physical Education and Sport Sciences, Kharazmi University, Tehran, Iran.

*Corresponding Author E-mail: shojaeddin@khu.ac.ir

Received: 2024 December 9; Accepted: 2025 July 1

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.

Copyright © 2026, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


mailto:shojaeddin@khu.ac.ir
http://creativecommons.org/licenses/by-nc/4.0/\)
https://jdisabilstud.org/article-1-3504-en.html

[ Downloaded from jdisabilstud.org on 2026-06-09 |

¥l « g SLE1((VF00) 18 0553 ¢l 5L olallas aloms

ool asi Al VEO s, b Lez

JJUJLJZ&.O‘) Lg:’f‘d’:’)))g;“;ﬁ c‘lf&o.dbﬁmébf\ﬂdk&faﬁbj °).5'>“-§:’g;"’)ﬁ
0L 80305 oS Koy ot Wie &G gl o, 5 alae Job (oo lans

Y‘L;ébhé e ‘Y‘ﬁ.ﬂ\tw u.ijbJ..pJ:«»* 3 \L;’\)JL.GL Qﬁ’L’L’ W

O s

S0l (A5 «gnhols o8B0 (B35 pske 5 o 5 USRI (oMol S 5 (355 el L3l IS
S (o255 mbidmnd] 5 Sl 5 05,5 slil LY
IS (o855 bl 5 SOlag 05 S LBl Y
shojaeddin@khu.ac.ir :J e $4ms 5 44LL1,*

RIS JERN S PR
IR RIS S JER | S PR PO

VFe¥ S :V,:,f.s.’.d_‘.,utw-vjmq:agﬁ@u

S

_—

s e»;dul{\)wuﬁ,'\vh}y\f L5 1) S 0 sy oS 30055 5 (55 Sl das 53 (6 pduilani] Coanl o)y 0l 1AA g k)
S s il S sl b 5 abae dsb 5 s pdpillanil y ALEE1 5 1ol (8550 K85 oS Janll s b ol (ST 000 S5 gy Sl il
w2 S el L 82l

b b 80260558 S par 515 0B ) G (3Ll sl 53 618 05 ST ol e 0305l 5 031ty B b o itend g5 51 ol Anllas £ gy b
3las jsbas 5 dud andlas 351y s ys G5y b gls Jal 5 daly o3 18w disls JSCE5 Il B VA s Bals b 0l s Sleys 58T e 4 e diSana| 1o
b S en e G531 258 5 SLR 03031 b Sy e Ao (g pdpbllamil 5 Usb (i ool 53 i 8513 Gl 033l 05,8 2) ol 5 2505 8 53
wha i3 ) da L8 Ll lale € 87 ol 8 05 8 (gl Lol 83,57 Cdl s ) olasl Al s 2l oty (025 05 5 caalsl 3 A b)) e pelius oK
el 5 it 5 0903l Lnosls Jolows 5 shasay 03 428 8 S pnan Wlae b 5 (6 plpdllan 5 S mo sl 08 a5l o8 5 (o5 05,8 53 513151 ol 55 ol
by L84 Y8 45<u3SPSS SISty Gk ~/~DL§)l>t.’ucla.‘)> ool sS

5Pt/ ) doilanl i3l (slslan 3B (LA 5 AT 855 St IS ol gins U pl5 (2SRl ool 0La ills s o ol laacdly
(p>+/10) :),JJ\AL;M:\;UJ?); Ol yiS pl S Jys tedls o2 05,5 55 (P<r/ ) Koo o Waire G gl oyl 5 (Pr/r v )) dheie Jsb
gt o S gl 2038 5 e J5b 5 (5 plpillanil AL 5 G ol o255 S IS Sl gins b ol RS Gl  e Bl o 50 1 St
s 15 e |y Slo el pl o a3 Sasl s s 3 555 e s 5 0L 4 (O 8uels S

SLR O 50l S o I o5 plpillani) o o2Lib) by 3 o3l sudS”

https://creativecommons.org/licenses/by-) (edlors ¥/ (551 b —jlasl 5 szes oo o Consl 31T s es b s S5 il 50 e alzes V10 © ol B i LS G
LS Ay S 5 (6yls padend (6yla by sba ¢ Jool Bend & Cowlio gyl b3 LTy alie pl 53 ol pizie 3l ge a5 A, o 0)lal Lad 4 S sl 0l s (nC/4.0/deed.fa



mailto:shojaeddin@khu.ac.ir
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://jdisabilstud.org/article-1-3504-en.html

[ Downloaded from jdisabilstud.org on 2026-06-09 |

S Lo g 5 okl OGS 5 el bl 4 ) szee
Spdocilanl BB o &S 35505 5 20 cosle Lapl & plasw
ez (VPN F) 555 0 Sscaml 535 el (il s
O das e bl Sl & Cabne OMae 5 Juolas il
S 1y (5 g et doel5 5S35 5 dims pladl 1 (6 5 e 5 oz
G133 & ol O 5 S a5 b oS jage sl &85 . (VF) S
LS8 o 1y (58 0oy sk (Shsl Sl dmy pianis 0
(V)
L3 pe o S3UT g sl 51 (S (6 pdyillans] 876 Shlea
o ol L s ele gy e slede el L
3515 6oL Blo )l oMas s pivailan! b lsle ool $(V8) oo
el s & el Slale 51 S odae ©pl (V)
3 plaal (2dls 5 O 5o <o gely e o n) s 5 (s slacdlad
o Meas 35l iy Lo le 5 s by gl e
Slosles aug 5 S glacanss s 0 Shas o)l
(OV) S o Wl pags A8 (2505
B Jordbsns b oolon 225 Glabsy &njys Slides
555 Jordl s (Sl 5 ol 0l ploul IS0 ol 35,5 S35
Shls Gy ool e oS0 g pduailanil iulisl 5 bas ) glaea
o Shee Sl Juate 5S> Eals 55 doadl (Gl Ll
B el AS Nz s 3 Shas 35 5 S L
3 350k Sl eI Juld Ll 8555 el ouls sk
i s i oS Sl Lo sl 50 g il i
153 b ks 1S 580 ST osBen ol 0l 0L
bl Blar o pad (255 ol 35505 200 plasl sl 31 Joolie
(V) 3,8 13 S ks jhalS shcos el
5 0hss 53 Ky mer OMae S ol O e Ll &S5
05,8 Oae & Gy e 5 S o Ll oge (RS 58 s (a8 01,
ol ostae cyu8 5 6 pdablanil ane iy C((VACYA) Lz (g0
55 5 AL il (g bye)sy S LS e SaS 30 4 wdas
A b (B S 5 A Jee S5 0 Sas seles
() das el
S W2 0395 S B ) ) shitens il dalllas ol b
2o lael 5 ol 85, S oS Jeally s b ol en
S amen Waae sl @y 5 5 abae Jsb 5 g pdylanil
G Ll 958 sk ml Al el O ddelS
b3 50 5 RS Gl £ cpl ool 5 Ll 042 5000,
oS (Kb 3 Shes 5 et 35 Sl g Sl fondly
xS
wororss Y
5 0silotn b b osaed Sl g Sl sl sl
S 0By 1y st @bl dnsla 55 ol S o5 SU ol jon O 031
b $lors S e & odiSinrl o Jlnb b (s 630l S K nen

4, Tension
5. Muscle strength

PPN \

Scaasy L Ll S8 S o0 b dos S o S o3l s
5 OMNae S e s 8a5a) (SH) 55 1y erds ol
el Sl (AU S0 My Gy (ALSS ooty Lozl
Colg 5 oS cbl el s bedl ebs)) cnols
43le 31 6 S5k 51 (1) 5o 2,8 5 Shas 2SI 230000
o 4oy iSOl 0 Nalae (g pdacilanil Jilssl 5 5 STs
o T olis S oals 21581 48T )15 s g sl ol 5 el
Jloa 5 @33 5 Shas 350 5 banpdin) ool ) (555l
Sl g2 5L L (Y) 358 3 5 il Bl bawul gdilug
Jolse pbo s Gy (S35 i G Ogzen Al Jul e
saasl s oyl (GlodiS s B (g pdocbllaal s (g bl
AU s Jsb 5 g pdplanl  Olhe Oless e 228
() 3,158

2 et gty K s Ao oS ol O 42 5 OLLS ST
N3 3B 1) o s Shas woims b 5 sbas 55505 S 5153 Shas
b Jeolis cdos ol b 353 015 S dlae Rl S o)y tdas o
S Gz (2158 @ 5 S0 053 355 (b > Shas
C)’Lw\j 3 g 03ls GRS g é}a@dzﬂj}fﬁ\ Lol €555 0
(S dplls) el (Bl G Al S Ole 28 s
S wlado (oMae Sul oWis  wyzs) Gla Ko
ol 5 s 5 e glasys Sy 5 SIS 3 Shes 2alS
(F=0) 35 xS 5 o slasl Ole Kales jals
oy Coon Sl o) 53 S men AUSS S raeen
o8558 5o QTC):J« Ol () W\JSGL.Z G Cean b anslie s
Loy YO/0 Ol 255 53 9 o33V 0 Ol 53 SHLedls Jlwvos 31 iy
SIS Aoy /8 35 ) pl Wlaedin Ol 555 53 asyle Ol s
Oloyd Connl 5 iy ,me 30l Oljee (ol ((VA) sl 0l
el K05 sl Susnd 352 51 Sl (51 ST As)le
e 5 oo 2l Sl (ST age a6 pdiilan
ol 0 s sb (1 alze U1 slmoty (5 pdydlani] . (4) ol
21y S Ol asgame S s i b e SOl S
ey o e (VoY) 3l o2l S Eals il e
Gdeillant 5 b Al L i el gl aSou daly
OAdel oS Ao iiys ahle ydB &S S S 4,18 342y dlae
ae P55 dsb daly plaly 5 3pd i Hlrs dhas
SalS I a5 dalgs 5 (65,0 S U8 a4 53l eddels S
(V1) Gl 0dBel S dlae js b ol S w8
S kbl S s pdlant) Sly s og el ululinl
AT 25 sledia o 0555 5 s gae Il

S e Sl > Shat oy ool ol 51 il
55 3 6 plicanl s & 5505 el aiar ol 55 (YF) 258 0
308 5 o pis slade gk s a3l L) s e 2alST )

1, Muscle flexibility
2, Joint range of motion
3, Hamstring muscle
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