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Jumping motor tasks in people with motor control defects are probably
associated with incomplete movement patterns, which can be related to
non-collision injuries of the lower limbs. Therefore, the aim of the present
study is to investigate the eight-week training program of feedback on the
biomechanical variables of athletes with selected motor control defects in
landing jump tasks.

The present study is a randomized clinical trial study before and after the
intervention. 34 male recreational athletes with movement control defects
were selected based on the study criteria and then randomly assigned to
control and feedback groups. To analyze the data, two-way analysis of
variance and Bonferroni statistical tests were used for each movement
task at a significance level of P < 0.05.

The results of the study indicated an increase in the electrical activity of
the VM and GM muscles in different phases of jumping in the feedback
group. Also, the feedback group showed a decrease in knee valgus angle in
the frontal plane (P < 0.05).

The results of the present study showed that feedback can be used to
correct incomplete movement patterns in jump-landing tasks.
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Extended Abstract

Introduction and purpose: Jumping motor tasks in people with motor control defects
are probably associated with incomplete movement patterns, which can be related to
non-collision injuries of the lower limbs. In relation to these people, it has been
recommended that the design of exercise protocols should also be done with the aim of
controlling and improving functional defects. Therefore, the aim of the present study is
to investigate the eight-week training program of feedback on the biomechanical
variables of athletes with selected motor control defects in landing jump tasks.
Materials and methods: The present study is a randomized clinical trial study before
and after the intervention. 34 male recreational athletes with movement control defects
(dynamic knee valgus and quadriceps dominance) were selected based on the study
criteria and then randomly assigned to control groups with a ratio of 1:1 (age range,
28.10+4.70years; height, 171+£5.49cm; mass, 76.83x5.81kg; and BMI,
22.12+ 1.54kg/m?) and feedback group (age range, 29.80+3.61years; height,
173.80 £ 4.70cm; mass, 78.3314.64kg; and BMI, 21.40+1.77 kg/m? ).Electromyography
data (vastus medialis, vastus lateralis, gluteus medius, Tensor fasciae latae and biceps
femoris) and lower limb kinematics (knee valgus angle) were recorded while the
participants performed the landing jump movement tasks (vertical jump, tuck and
countermovement) in the two previous stages. From the protocol and after the protocol,
they performed jumping exercises for two months. In addition, external feedback (first
by using educational videos and then verbally while doing the task (place the knee in
line with the toes, press the knee towards the wall (external source)) during the two
months of the training program was presented to the feedback group. To analyze the
data, two-way analysis of variance and Bonferroni statistical tests were used for each
movement task at a significance level of P < 0.05.

Findings: The results of the study indicated an increase in the electrical activity of the
VM and GM muscles and a decrease in the electrical activity of theVL, BF and TF
muscles in different phases of jumping in the feedback group. As an example, In the

eccentric phase of the vertical jump, Bonferroni's post hoc test showed a significant
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improvement in the amount of electrical activity of the vestus medialis muscle (effect
size = 0.94, p = 0.001) and gluteus medius muscle (effect size = 1.16, p = 0.001) in the
feedback group. Eccentric phase during vertical jump Also, a significant decrease in the
amount of electrical activity of the vestus lateralis muscle (effect size=0.48, p=0.005)
and tensor fascia lata (effect size=0.72, p=0.001) was observed. In the concentric
phase of the vertical jump, Bonferroni's post hoc test showed that the feedback group
had a significant improvement in the electrical activity of the gluteus medius muscle
(effect size = 1.19, p = 0.013). Also, a significant decrease in the electrical activity of the
vestus lateralis muscle (effect size = 0.73, p = 0.001) and fascia lata tensor (effect size
= 0.45, p = 0.008) was observed. In the maximum knee flexion phase of the vertical
jump, Bonferroni's post hoc test showed that the feedback group had a significant
improvement in the electrical activity of the gluteus medius muscle (effect size = 1.48, p
= 0.001). Also, a significant decrease in the amount of electrical activity of the biceps
femoris muscle was observed (effect size = 0.74, p = 0.002) and In the landing moment
phase of the vertical jump, Bonferroni's post hoc test showed that the feedback group
had a significant improvement in the amount of electrical activity of the vestus medialis
muscle (effect size = 1.45, p = 0.001) and gluteus medius (effect size = 1.08, p = 0.001).
Also, there was a significant decrease in the amount of electrical activity of the vestus
lateralis muscle (effect size=1.41, p=0.001), tensor fascialata (effect size=0.53,
p=0.050) and biceps femoris (effect size=1.22, p=0.001) was observed.

In the eccentric phase of the tuck jump, Bonferroni's post hoc test showed a significant
improvement in the electrical activity of the vestus medialis muscle (effect size = 0.57, p
= 0.001) and gluteus medius (effect size = 0.53, p = 0.002) in the ecentric phase. Also,
a significant decrease in the electrical activity of the vestus lateralis muscle (effect
size=1.13, p=0.002) and tensor fascia lata (effect size=0.31, p=0.002) was observed. In
the concentric phase of the tuck jump, Bonferroni's post hoc test showed a significant
improvement in the electrical activity of the vestus medialis muscle (effect size = 0.48, p
= 0.001) and gluteus medius (effect size = 1.48, p = 0.001). Also, a significant decrease
in the amount of electrical activity of the vestus lateralis muscle (effect size=0.84,
p=0.001) was observed. In the maximum knee flexion phase of the tuck jump,
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Bonferroni's post hoc test showed a significant improvement in the electrical activity of
the vestus medialis muscle (effect size = 1.05, p = 0.001) and gluteus medius (effect
size = 0.77, p = 0.001) Also, a significant decrease in the electrical activity of tensor
fascia lata muscle was observed (effect size = 0.78, p = 0.001) and In the landing
moment phase of the tuck jump, Bonferroni's post hoc test also showed that the
feedback group had a significant improvement in the amount of electrical activity of the
vestus medialis muscle (effect size = 1.71, p = 0.001) and gluteus medius (effect size =
1.19, p = 0.001). There was also a significant decrease in the amount of electrical
activity of the vestus lateralis muscle (effect size = 0.98, p = 0.034).

In the eccentric phase of the countermovement jump, Bonferroni's post hoc test showed
a significant improvement in the electrical activity of the vestus medialis muscle (effect
size = 0.81, p = 0.001) and gluteus medius (effect size = 1.77, p = 0.001). Also, there
was a significant decrease in the electrical activity of the vestus lateralis muscle (effect
size = 0.61, p = 0.010), tensor fascia lata (effect size = 1.05, p = 0.001) and biceps
femoris (effect size = 1.03). Effect size, p=0.001) was observed. In the concentric phase
of the countermovement jump, Bonferroni's post hoc test showed that the feedback
group had a significant improvement in the electrical activity of the gluteus medius
muscle (effect size = 0.91, p = 0.010). In the maximum knee flexion phase of the
countermovement jump, Bonferroni's post hoc test also showed a significant
improvement in the electrical activity of the vestus medialis muscle (effect size = 1.12, p
= 0.001) and gluteus medius (effect size = 0.59, p = 0.034) in the maximal phase. There
was also a significant decrease in the amount of electrical activity of the vestus lateralis
muscle (effect size = 1.11, p = 0.001). In the landing moment phase of the
countermovement jump, Bonferroni's post hoc test showed that the feedback group
showed a significant improvement in the amount of electrical activity of the vestus
medialis muscle (effect size = 1.39, p = 0.001) and gluteus medius (effect size = 1.03, p
= 0.001). Also, there was a significant decrease in the electrical activity of the vestus
lateralis muscle (effect size = 0.74, p = 0.018), tensor fascia lata (effect size = 1.71, p =

0.001) and biceps femoris (effect size = 1.69, p=0.001) was observed.
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Also, in the vertical jump, a significant difference in knee valgus angle was observed
between the feedback group and the control group (p=0.001). Bonferroni's post hoc test
showed that the feedback group had a significant improvement in knee valgus angle
value compared to its pre-test (effect size = 1.23, p = 0.001). In the tuck jump, a
significant difference in knee valgus angle was observed between the feedback group
and the control group (p=0.002). Bonferroni's post hoc test showed that the feedback
group had a significant decrease in knee valgus angle compared to its pre-test (effect
size = 1.16, p = 0.001) and in the countermovement jump, there was a significant
difference in the knee valgus angle between the feedback group and the control group.
not observed Bonferroni's post hoc test showed that the feedback group had a
significant decrease in knee valgus angle compared to its pre-test (effect size = 0.73, p
=0.001).

Conclusion: In the present study, the authors investigated the effect of an eight-week
feedback training program in jump-landing tasks on the biomechanical variables of
athletes with motor control defects. The results of the present study indicated that
feedback during two months improved the biomechanical variables of the athletes. More
precisely, feedback in all three jumps improved the electrical activity of the vestus
medialis and gluteus medius muscles (especially in the centric and maximal knee
flexion phases) and decreased the activity of the vestus lateralis, tensor fascial and
biceps femoris muscles. Also, feedback decreased the amount of knee internal
displacement or knee valgus angle in all three jumps equally. As a result, feedback can
be used in practice programs and during functional tasks as a desirable and effective
intervention on patterns of the movement to be used. However, for a general
conclusion, more studies are needed in different groups and different sports levels, as

well as more samples.

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


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

40N
Sl el Glacanl pl doys £Y Lol SIS 555 Carax G Obs s oo Al Gl el RS T|
Bly SOk 5 5l (SKES 553 psstin n 515 lacanl Sl (2 me 53 i OU3 5 a8l e ST 5
Rl 03 O s Sl (b by 5s Sl by oSy il aBl s STl s el o
Jolse 5 cl Jule i ol o By sl LO0-Y) s e 5l 1 el s oS 550 s el Camar
Jole el (S SKa T Lot Jalge (V) 350 Juld ) (Dlie e 5 (SSlSsn (Gsesn oo LT
ol Pl (M=) WAL Ll Ld ol Gl 5 Jts L sl a8 falS G ged JAS o SIS o3Il als
b obas e Jlasl (Solosn Jolse 51035 Joowd slacdlas dgb 55 515 5 0 o2l Jhals 5 il e Sl
o594 Al o B wled b glacambse 55 Sledo pl 3l Aoy AC L(0) e Wl o b, slacnd
w3 53 B o Bl wled i lacaml pl 5 el Jals 5 553 (Sl glasple bals 4 (63050
Sl SV das o 13 Gl (5 me 530 b ge 5o 1 58055 S5l Jeate &S (ol (s J S 51 30 Ul
a3 B St et (B 53 1 38 s o 3 il Canse 53 ) S5 ke S Bl i (S~
sdalie Ll 5l o sSls e Ol oty S S8 555 e S 025 Sl ol Juake 250 0 sl S
358 o OB G 3550 Sl Sl BLILI 53 Sl o Bl L odie S S - SIS Ol 5 550
Gl 5l 51 G Olgea «gn Shas VS 805 b ocns b sbacdled e s bl by glad, (V)
Forh S 48 Wlosls VL Slalllas (pizean (V) Sl ol o 5 ol oo BLy 5,55 5 8 NSO I P PN
Ol gns s Jolse 51 (6ol S1LA) il oo sl ko By ol b ol 8a Do b (6,56
S b 3 Sl s Mas s S gl Sl ile Lol Jalge 45 il ol esls OLES Lol osls oS
pde 353 53 g3 5 0l ke 2SW alS ) aS e Ol BBl felge alax 51 (V) dzes oS LG
bl 5 by Sl ol S eS Col 5 ol I 5 Il e b S J RS Lo, oLl
3 SS b el 1 Wl s danes b sl sl e Ll el e IS sl (YA ST
S 2 Sl (Ran G g1 5 058 STl 553 5l Gl a5 sleadle s uld b
50l Jolia 53 JSL S o b gl 35,3 SO oplply 35108 b Sl ol SlS 5 ey 2S5
55 b as Q) das e G155 1 Gl pll el et Sl s ol SRR 1) Sl L & 5
Sk AN daes Lle sy 5 LSS S cu S g el 5 e A6 Bl a5l i
Deme 5 Blodd sl ol ot (51 L S e SO s sla bl od Gl csndane K8 sla0 se5]
Sl 0)) ds 0lis ol 51 (K ais sbaasliy 5l G b S Sl s S5l iy
3 okt Sl 3 e oS ey G Ol 45 s WOge3l ol Al Sl b DS b (53 ses
Gladsasl 2 oedle LOYAT) ol Slast VL Caenl 1 ol Sl 5 Co e 4 3L S L 55 glsl

https://jsmt.khu.ac.ir/
130


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

YE+YTA b)m (9D gunmn) 849 ‘d)sl’é 9 d"‘f’)’)? HL 5 ‘)«&9).:

ksl S sl S 3 g sskien (odate CN dale S - o S L5l s plels skiea o KL 2
JJ)>-JL: S AR U'3~| o )\ Llodds &qu c.,b},;:@ dﬁ‘.ﬁ dﬁ’f‘l“; .JGL:) g_,\:.wT O LY szja;- JA‘}.& B
- Olyee Sl 0dd (ol oS Conl ( SDae e Jijj,af sladel » ags saad e 3l S syl .l
b e ol:)s L ))‘P-jl; LS.)L:) C)la.“.hn (\i—\\/).l.hb & L)':"Als J)jk-)l.v f” L: 4.,\.\,.:[.5.0 B b &‘J} wl.,ﬂ LLU
j\«aJUmd\)a.v\;S‘_;o:le%lajlbdliﬁwﬂjbsl}l@t@drut ol SOLeS 53 650 slas s SOl 50
L&Ksﬁcﬁjxﬁ)wo.uhi.ob:}solsfbJJ'LN@)JBbNJ.éHSMe;@\dﬂgﬁg@ﬁﬁl}dl@
(,.Awij\&}éﬁ\{}ﬂ}f)bvﬁawiﬁgﬂzéméqujbb))}jl{;\ww}w)ﬁ&“{.b\c\:}bﬁ
Skl Sl adlas pl s plply il eSS Sl e 1 Kl e el 1w JLESSB g A e s

Tl B S N s 2550

W gy g 3ge

Ol GaolKiils Ol gomiils S | Ll s (g el amal> 5 ool slas b bl g5 5l ol aslllas
A S SO e Ll LSS S 0 ooy o A Sosen S S S J S sbapai L
D o LS S A 555 bl Sl o adds T Bl cads 3 L fBlus oS S Olgen
adle oSiils 5 olantl sk )0l slaoluils 5 b 5l Glay ¢9b] s wnslr 4 iy g
G*Power, Franz Faul University of Kiel, .G.power Sle s 5 eslimal b plail (oLbUb
(Jle YASIA) 50 0L giils 51 L Y 1-B=0/95  Effect Size=0/3 «=0/08 ;L ; (Germany)
3505 Slskas a5 L5 (O mler ade 5 S5 L wS5) 815 (S JaS gl el L Ol g glaelKasls
JAS 5 (N =IV) 555550 w8 55 55 Vi) Cad b g Balaal S peot i 03 (S5 W ged SRy 5 e 4
A JeaSS 53 pa5 s g5 oK1 Al 3 50 SlaBT aabiculss 23 0ge31 55 &S 15 51 IS imen (N 1Y)
53 03,55 &S0 (OAYA) e TE BDIA b S 55 Lasld 2l (oo 4 a5 bl
et Gl s i 3 S Sl Cele b Blus il wddS ele N b Sl el sl gbeasls
a5l ol SVl ol i 1 5 2 glasbme 5350 (O ol e 15 Gl s0s) (S~ )
i ) SMhae Sl dile sl dobs 03l s 5l Gl Kl o oS IS5 55 b Y ety I @

DL f‘f- A.L:Lm cmﬁ ole L’,:MZ DL Gd 9 }Jb CO{J c‘.};t’}r_? r‘.l.:‘ ;J\i.}vﬁﬁui A_EJLA ‘4:..;:.)5 QLG 92 2 (WLE.A J)jﬂ

https://jsmt.khu.ac.ir/
131


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

A3l axls o Sl e 358 el 53, hee e 30 S (ol a5 w338 Lo S s Sl gl 5 LS

'bj'.’

ey sl

Sl 5 OEASES A bl iy 5 i ol 5 5 0Ll se Es0l5 S S e o 5l ol
Cygoa OUT b 05a51 53 OS5 adbiculso p b 563 S Calys ol Gudos wlss 5 Ll dul b Ll s
sbea s Sl J S5 b 2555k e S ss sn skl (S w sl B S sba il eSS Sl sl
slael ol b bslas slael Wae O 31 oslinud b e A o3ls olantl sae G 55 8 4 g3l sl
Sop S ) (YY) sy B S e S b sl il oS skl &y s ol 31 sl
sl Jlasl 51 L3 olaas &y pots S CISS Sl md 4i33 £ L 1y (S350 i 5 Ciegge SIS
s el JmS ey S el S5 o5Y cinls planil (GG Jsdr) (V4) 555550 g ped el i ol 5l ey
La s g0l 4 3 sal (slankd 1l (651085 831 Al 3 51 o s S 3L 53 (3,555 et O | (slaniacta
B YLyl e o n SIS e )25 55l IS sty LSS il i e 5 Ao 203 DL
S8 bgasel ad a8 8 B 5 i e e S0 e ke Salg 5o s A bl 1SS s e ol
25 DS, ol s 55 elps S b Canslie Oy i35 005 S5 S S (S IS 2]
s adsle Jleel 5l e ol 53 gl W e s altlle Jlesl 51 S LSS s plnil Al e s o Loy gas
3 (o, aled 5 015 (S S oS 2SS ST 5B Sl o) wlae (Sl bl 5 sl Olejen
A oslizal oS = IUT o 5l 15 e iS5 wsls S el gl s 1S les 1Sl olaus

8,83k

o s el sl Jgb s (OIS 5 rm Dosed) S5 o o)k S e Olssa

e A 03y Ol 518l 4 bl sliad Cwlqﬁ@g-d&)'jﬂ LSL“H:-; sl (6 s 355530 shieds LA ealana]

57 gilog 5!

Natick, Mathworks USA, ) ks i3l 5 51 eslizal b 313 e s xSl Gl o sl b ol
U"JI’-U L5>=la.~4 J‘ﬁﬁb}ﬂ‘ eK.I.M:.) )‘ oslail L; &‘Jfﬁb)ﬁﬁ‘ 6‘.&03‘) |M.:| R H}u\ c(VerSi0n7.12.0

https://jsmt.khu.ac.ir/
132


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

YE+YTA b)m (9D gunmn) 849 ‘LS)?U‘é 9 ‘5,.,:3)’)9 UL 5 ‘)Mh’)_,

L Laosls 525 G 0223 5 S5 5 VY00 (b paigad (3 L (G 5528 Sl S V) 50
Ol s o 3l il 4y 0 S eslizul L ks o slausls 0 b a £00 B ) e L sl
ady op e ) g plul pdlas a b deesls gladle ke s S e s s el led
o allan 3550 ALae ol Sl Sl anllan 3 1t Ol 5 b Sllad Db 5 WS e SOl
Ao Sl (S S SB Dler 3 (S e B s Sosee G SEB) 30p b IS
505l A Ol SR B 515 S g0 Sl e maST dl el il s 8 dlasd 5B Sl A8
oz iS5l As 4 S s il iaeSt Olee 5 ot B 51 (2808 Ol (St 5 S 2edlS ad e
NRPRNE P CHE VS ORI JER JE JURT I (e N TP JUS P AU C A
Fr Sl o Iae Glasd S 00 S s e Bl Y0 L8 Loy iUl S 56 B S e ol (51085 5

(TY=Y8)s S 5 3 SENIAM IS5 s, ol

S Il Siloins

Vicon MX System) . s o3 duaw oS > 3L eSS (SSLS slaesls Lwi@? &l
2ralr Ol (5,030 ) shitens .o eslinal (55,8 YOu (515 nai sas &5 L (UK Oxford Oxford Metrics
Llss m s e e )0 3 L Sa sIUT etil3l S5l VA Osa3T ploil 51 S 5 e O gl IS 315 A
LS L Bl ol Gle cand L wl (b S8 s Jlble oy 2 S SO s
B A gl ool 5 GBS s (gl ool Sl sad ol Gle a3 (S5 S5 il ol
A el 3 pa sl (SOl Yo g samee 53)a SSUS S1ie 655 (ST S5k 55

o 98 (W g3 4ol 9 (sl 2!
2 g St sle o e 5 G s @Y Ol Bl bl (S 655 Sl e (-T) slawis s
A3 el GG s sas e s b SO Sl B ST il il Sl a5 (8-1) (slaanan
0303 31 3l O3 5 L S = s 5 ST il S glacg el ((V-A) (65 Shes e 55 OT 51 e
.(\Q>Mfteé‘cu)‘ﬁwg}‘ﬂ‘@J&bc@é\'QM@W)JM&MQ)MQ s 4l

..\J;J,S@Lu:d.?)lés)jé)'l.ngbub);@f;ﬁuljﬂd}'\mwﬁ&i\w

https://jsmt.khu.ac.ir/
133


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

anlegs o5 asl

Sl S

Aa-la-ols
S5 Sy
s q LSS
ol SIS Se
SRS Sl gl S
Pl sy S K
w5l 4 K Ji‘“‘
IS 0l (T ol et
Gl
oKl e *
Als— il e
&Y Ky el T el ey b ol sy s S K
Sy sl I bSO ol did s VA S e
s Aol el Js ol il
sy Gl JIS LSSl Sk K 5y el

27y S el S b O b S sy i oKy

Cb‘ > VA uﬁj ‘ga.wl/',
ol I8 (ol (il ol
Z
P b Ky g oSl
il STl 5l o1
s Jix .
& J’:j S22
ax> 9. uﬁ Y
ool @N Z. z
ol Seshy K Ko
Gl JIA "
W= SLs GL Oy mlp 09
ol IS ¢
e
ol JIA
@5 b ol dif
9> Gl ST
- LSS o JiA
o:j.wfg,a\?
i SN
) ]

https://jsmt.khu.ac.ir/
134


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

VLY YA °)l‘°'*3‘v"9°9“““¢'3°)9°‘d)91359‘;~35;9u,—49,=0&'&933

33 Lt 3R S ea s et e 05 B lone Sl 5 :S0ke 3 68 sls OLES (SIS g0 sl Sy o
53 aesls w35 a8 sl 0l Sy mls Ose3T @l (P>0/00) 3,10 32y (solsbiae sl (5Ll L 5les S
oo Gl () Jsder) A eslinad by (Sas sl 0 o3l 51 e 5 ol Do (S 0311 (sla ke
I8l bl 0sa3T 31 (a3l 5 Osa31S5) Obs 5 (RS 05,5 5 o5k 058) AsSom ol
A3 S0s3 Jole A plonil (S5, 5) oo 0051 b 3l dnglin e 5 5 e S o3l L YxY (ANOVA)
Dbkl dhols 1053 40 pizman A3 4 8 15 0305 8 Jol il Olseas a5 S Jolo 5 Ol Lol 1 Ol psa,
Y 5010 TN ca S (65 a3l polie s Ad el sl Ldw 0 8 Slke bl Ll (C195%)

s S 3 S 8" 5 Ml S5 eIl Ol sea

(Sl E5,1 5kl Col ouil) andllans y ga (sla 53 g0 3T ¢SC31 S gos Slasetin ) Jadd

VY YA/A Y/ YA/ eV (Jl) s

+/07Y VAINYESE/E VVAY£0/A) (€ S S) 05

VTV WY/ACEE Ve WA£0/84 (@A WHINE

AtE YV/E eV /VY YV Y /08 2SS Gherg als
(grr

s gae Ol P < /00 cone-way anova (s,LT o557

C Uy YELEY)

dae Sl el Jlade 3 xS 5 o355k 058 g ollee OVl (g3 e o K maST 5L s
esie s 5lS Alae LK S0l e e 5 s 0 sdalie BY L3 e 5 el edlite e sines
5 (Solslan 35 (53555 5k 05,8 313 DU 55y (s O g1 e (P=0/0 0 ) A3 3L (5 labine M|
SV epde sl adlas 5 (P=2/00) il o3l =0/48) Ldbde gy dlas Sl el I
Clld lude 3 (glslae EalS e Gl atils (G5ses B e SGml 5B s (P=e/er) il el
D=2/ ) o3l = VY) BY L2 g 5 (P=t/0 00 il a3l =0 /EA) el gty ahas S S
A sdalis

gy abae (SoSdl cdle laie 3 JS s 60,555k 008 om ol Gl (S mdls 56 s
G| pepte s8I e SO oSl b JlEs 53y i edaliie BYLEG |yt 5 Lol o dlite

DM 3 (golsbinn 3 e (530555 03,8 313 DL s iy oS Opa31 e (P=2/00)) Al 5L (ks

https://jsmt.khu.ac.ir/
135


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

53 Soblas il umeen .l andls (P=2/0 VY i o3Il SVNA) epde 58 das S S e
i o3l =0/80) BY LEB 5 pes 5 (P=v/o o) il o3l 2o M) el sty abiae SISl
A sdalin (65 ses i e SOl 5B s (P=2/evA

s abas (Sl e Slie 53 IS5 2,550 05 S o oblae DMl (gl S ST 5B )
P=2/21) osste s 5lS aliae S oSl b e s s s edalice BYLEG 5 pes 5 ol 3 edlie
038 33 LS Sajds kil O3] Cpmmen A3 3L obles OMtl (P=2/0EE) Gesged sl
wls (P=2/r0) Gl ol =VEA) epde o5 lS dlae SOl cled e 5 (golslias g (53,5530
(P=r/oe ¥ Ml =0 V) ey sad el abiae (SC Sl Slad e 3 (goblae Al roman O
A sdalis

obde gy dae (SO Sl el e 53 IS 5 63,555k 05 S m golsbae Dl s 5 alasd 5B
SN (P=2/00)) miosad il 5 (P=2/00)) ke (sBIS d(P=2/0£9) o sty (P2 Y)
b e 3 (golslae s 3,553k 0s S Bls LIS s dln ednd el pimmen D SOl (s bl
53 (P=2/00) Gl =V A) egsde s S (P=2/0 ) il oIl =V/80) dlide gty ahiae S S
s dbae (S S IS e 3 (gobslae (RS izmes Sl 4l (3 5e8 Ay e 35 4l U
LT V/YY) s god ezl 5 (D=0/000 il 631 =0 /0) BYLEG 5 (=27 0V il o301 =1/81) ol

(Y Jadr) Ad odalin (95508 5 = 35,0 abad 5B 5o (P=2/0 )

AT TELLY)

gy dhae (SO S Il lie 3 J S 5 60555k 08 o sulslae Ml (ST By K maST L s
Sl 5 (golsls g 355550 05,8 sy OLES S e i Osel cpimeen A oL (P=2/eVE) I
oSl = 0F) agde esSslS (P=e/e) G sl =/0V) bl esies dhas S el
dae oS cJles i )5 (golsbas EalS oomas ol atils SU 5 e Sl 5B s (P=2/eeY
L sdalie (D=2/0 0 Y o3l =0 MY BY L3l 5 5 (D=2/0 oY a3l VYY) ol st

s oIS alae S SOl Slhe 3 IS 5 53555 055 s (olalins Gl (S0 lS 5 s
Sl e L3 (solslae 3 gy 9355555k 058 313 LS S dS Ol opmen A3 3L (P=2/eY)
53 (P=2/0e N o3l =VEA) esde g5 8 (P=2/0 ) Gl oplll =0 /EA) dbde gy alias S sl
sty dhas Sl Gl ke s golsbias L2alS eames el ails ST i e S ,mlS 56
A edalie (P=2/v o) il el =0 /AL) i

https://jsmt.khu.ac.ir/
136


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

YE+YTA b)m (9D gunmn) 849 ‘LS)SU‘é 9 d"‘f’)’)? UL 5 ‘J‘“"h?)"

5SS A (S SISl ke 53 J RS 5 62555k 05 S e Solabine BB il i ST 56 o
DMie 3 (bl 35 63,555k 058 sls DL Sy ok el pmen A3 3L (P=2/00 ) e
Gl =0 /W) epde eS8 P/ G eplll =V/00) dbde gty dhae SO )l
Sl i s g blae il eeman el il SU i, oo s i8S Sl 56 s (P=e/ee )
A sdalie (P=2/0 0V il =0/ VA) BY LG eus dae S SN

e g S ae (SO SOl b e 5 J RS 5 69,5550 058 o (solsline DDl s s abasd 56 )
35573k 08 by QLS s (mind Osa3l pomen A3 3L (P=r/0 ) dlide egies 5 (P=2/00Y)
esde eSS (P=r/ 0N 3 2IVY) el sty dhae SOl bt e 53 (6 lskas 3 s
Cdlad e 5 (o loline LIRS e il axils SU b e 355 adisd 55 3 (P=o/e ) i e5lul =114)
(F o) L odalie (P=+/4 T 3l 0318 =+ /AA) Ll 1 o sy e S S

o990 W v 30

dae S adles Jlaas 53 JxS 5 63,555k 058 o sulslas Dl e g e SIS 5 SO ST 5B s
o3ed el 5 (P=0/00 ) BN LEG s (P=r/0 ) e eSS P/ A) edlde e st
Sl s 53 (golsban s (53,5550 05S 33 0L sy ednd Osa3] Cpizmen A3 Z3L (P=v/e)
53 (P=2/00 ) o3l =VWY) Gesde s lS (P=2/00 ) i3Il =AY Gdbde sty iz (S s
s dhde (S S Gl Dl s (lslae LalS e Sl iy Sl pe SIS e Sl 51
SV isged el 3 (P27 0 i3l =1/00) BY Ll s 5 (P=r/0) e il o3l =o)Ll
Al odalie (P=1/1 ) il o5l

dhae S pSIl s e 53 (s bl 3 s 63,5555k 05,5 15 UL S8 s el Osa5] (S ndlS 56
sl azils (P=2/0) i3l =0/8Y) pde e 5508

s abae (Sl e Slie 3 IS 5 (92,5550 058 o ol Ml (il 285 ST 5B s
e 53 (5)lslme 3 pgr (53,55 3k 03,8 315 DL Sy (eedd 05051 Cpimmen A3 3L (P=2/0 ) bk
G e =/00) eple LesSsS P=r/e ) S el SINY) e gty dbas Sl
Sl Hldds 53 (5 obbas [LalS famen Canl axils Gl ge SIS A e gl (0SS S 5B s (D=2 T
s sdalie (D=0 ) 381 SV ol sty ahiae S S

obde gty dbiae SO SO cled i 55 S 5 60,555k 098 o (sulsbae Dl 5wl 56 s
S s O3l wamen AE COL (P=4/00)) s ged b 5 (P=2/0 V) BY LEL g o(P=4/0 )
G o3l 2P e sty dhiae S dled e s (g lobine 3 53,5550 05,8 s 0L

https://jsmt.khu.ac.ir/
137


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

C,‘.«.M‘ 4.:.,\.:;‘3 C,.\.Aj)ﬁj:.;ls L):JJ': Jl} J)j.e M‘)U DL (p='/"\ CJS‘ ej\.\i\:\/'\"') wﬁ.’.ﬁ g"’jﬁjgﬁ (p='/"\
L:\;rb J)M.'J c(p='/'\/\ cJS\ o‘)‘v\a‘='/\/£) M‘ﬁ w}:.wj M Lfif.f:'in &:A:M’J )‘v\.&.ﬁ )J 6)‘3[&%.4 &ALS W
(i J)J&-) L edaline (p='/"\ cJ::" U\JA:\/‘\Q) U“‘i)f“"é ml{} <p='/"\ ‘J:‘ aj‘.,\}‘=\/\/\) Y

(Choggo yil5 9 ST ¢ 53908) iy dw b 915 asdg Wl S ).

(P=2/0 o)) Ad edaline IS 5 2,555k 058w Bl w5 asly o3 golslae M (3508 By
Osoil i & Comed 85 o sSs ausls Sldie 3 (olsline 35 (53,555L 03,8 51> QL Sa,d s O
o35 e $ wsNs asly o Gobsliae OVl (SU E s o P/ ) Gl el =VYY) cl andls s
0> olsline Al (63,55 5b 05,8 33 O Sodig omdad Ope3l (P=2/00Y) A odalin 8 5 63,555k
ey B8 a3 s (P=r ) el VN e wils s 0sa3l e e S iS5 sl
S5 OLES S, el O3l AES sdalie J 28 5 63,550k 05,8 a5 S5 asls 3 olsline M
S o3Il = V) el wxdls 3 Oga3l gt 4 o S5 s asls L3 ol SRalS (63,55 5k 5 S
(0 Jsd=) (P=2/00)

(e 3516l O3l oail) (53 g0 by SIS o o o 4tk St Sl ey 5 8 O1085 55 S0 (S iS00l sl Ol s el Y gl

o/

£0/AKOA/YA | EY/\ekAY 0 | S .
F=vuves F=uaww | F=rvavy | (co/8A G o/V8) Ca o
L

P=v/vV* P=yva | P=o/oV* e € o

OVAETVEO | EYAREENY | 5,050 | (Y%maX)
(+/YY BYAL)

VY
OvNEEYE/AT | LANVEYV/AS | xS .
F=o/:vv F=. /vy F=t/:na | (C+/AY G +/AY) S
‘ -
P=v/ovy* P=v/ovy | P=v/v0 * /LA oA

EYNARYVME L OVAARTEAA | 555550 | (%max)
VAT G N])

e
F=yvrvy F=:/006 | F=AVYAY | (=2/AY G +/AL) TONREOTL | TONRETIN | =S DS
P=v/en® P=v/tar | P=v/oey* W YONYEAVAY | ¥ UAWVEE0 | 5,50 O/Wl*“b
(V/EY Go/oY) N - b3k | (Yemax) S 2]
ey . K
F=n/s) F=ovio | F=AMAA | (oW G +/AQ) VORNEE0 | ORERAIRAY | S L 8
P=c/oav® | P=vjoxy™ | P=ojoav® g ke

YaArEss/eFA L YAk e/ | sl | (%maX)

(/87 B V/AQ)

https://jsmt.khu.ac.ir/
138



https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

YE+YTA D)Lw-s (9D gunmn) 849 6‘5)5&5 ) u&},, c..Jo BT ‘)«.bs}a

Y
\RZARETXVEN S I o FARE S R VAT U I L
F=./ary F=./0+¢ F=y/ves | (o106 +AY) CR
= ey P=v/tAr | P=ivss '/oY
AAZARE-AVES Sl B 0 77F SVV/N S IR (%max)
(=V/Y) Ge/V0)
oY
FEAYEWAQ | Yo VEOAA | S g
F=vy/As0 F=i/008 | F=\/MA | (=2/VA G +/0A) S
L
P=./y4) P=./sAv | P=v/yae /oY ol
£Y/\Y£o00/74 To/a£40/M4 | 5,50 | (Yomax)
(=+/V0 G V/YY)
/et
Ya/N 0 OV | YANAELYV/08 | S g
F-v/ara F=v/tsr | F=uaw | (oo b o) o
‘ w
P=./s A* P=./0\Y | P=v/o\Y* VY s
YoALEYVOVE | EVAEYAE | 5,5k | (%maX)
(VAT ARYARD)
/e
YAAYEVONA | YAAYEVLAY | J xS .
F=1ya F=v/vav | F=Y/YaA | (=+/Ar G /A0 ==
GYL:G .
P=v/oyv* P=-mY | P=.\vq /80 e s s
Yo/ e 2VA0E | Y AYENYYY | 5050 | (Y%maX)
(VAT G /YY)
V)09
oAV ETANY Ya/0+4Y/14 NES - €
F=v/oto Foraey | F=a/AvA | (oA G A7) oA
Lo
P=/oy ¥ P=./sov | P=v/ovg® VLR T
goN2aa Y Fa L vavEvenY | 5,050 | (%max)
(+/81 G Y/AY)
/e
Yo/NVEV/AY | YoretYa/a0 J = L
F=v/A F=./100 F=:/A0 | (=+/AY G +/AY) SAR
P=./s6) =M | P=ory JANE oo
YYARYV/Y | YoM | 5,5k | (%maX)
(V8 Gy
v/ q
YV/\ o4/ 8 YUVE Y0 J S .
F=v/xy F=u/oxy | Foy/mn | (=AY G oY) ol
L
P=.v P=+/AA+ P=./yvA YV il
YANYEEA/v 0 YON+£EY/AT | 5,550 | (Y%omax)
(=+/8+ G +/40)
V/aY
YA/AEQ0/80 YA/NEW/AQ J S cng
F=y/.v F=veww | F=vasA | (=o/As G oA o
‘ «
P=:/\vq P=./yvo | P=v/Y:A oY ol
Y§/AEYSE/81 YWVEWNY | 5,550 | (%max)
(=\V/+V G +/YA)
oY
YY/AENY/A YY/$£EY/AL J =5 -
F=\/:A F=i/ea¥ | F=YAYA | (=2/Ar G +/AV) S
GYLSG
P=+/rot P=. /vy P=./y.Y /o8 -
YAAEYV/Y Ye/sENV/8E | 5,00 | (%max)
(=V/VE G oY)
F=yaryy F=axeo | F=Yeavo Y YA\NVEVENQ YVEEYUYY | US| esss8

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

139



https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

P=v/vV* P=v/oov* | P=v/ooV* | (=o/vo G +/AS) oske
VIAE (Yomax) | 2 sl
YY/ato/2e¥2 | Y\AE4/90 | 5,50
(+/VY G Y/Y$) S
Vg
FOAYEWAY [ YoNVEAIWV | s
(=+/As G +/AY) L
F=0/014 F=yvyn | F=yrn O
Vi :
P=+/:vo* P=o/tv | P=o/oav*
SVAY G=e/eg) |OYWARYAE | IAYEANY | 5,550 | (% max)
(
Ykt
Yo/NYHAA/H ) V\NVEYYA | S .,
F=vv: 0 F=¢/aA1 | F=16/0A | (=o/ve G 2/aY) o
Lo
P=./s\* P=./s¥A* | P=v/e 0\ * V80 % . ol
TYAXL0/N 05 | YV/0EYENE | 5,50 | (Y%max)
(+/V& G Y/YV)
V/aY
Y§/A%) 0/A Y§/8£4V/4) s
(=+/AY G +/AN) t
F=v/+1 F=yro1 | F=1./404 - T
V/8) |z
P=./\v* P=./v04q P=./sov* =
SYAVG =AY | OAAEAGY R Ly yskveeY | sy 50 | (%max)
(
o/
\WV/VEQY /Y VVOEVIWAY | J s . -
F=¢/rv. F=oryvy | F=o/ary | (=0 G v/AY) 5= 55,5 ala>d
WS
P=+/ t0* P=./0A\ P=./ivv /oY s
wvEalra¥ | WARYER | 5,50 | (%max)
VXYY G /Yo
Ve
Yo/E) /80 Vo/0%A/OA | J S .
F=ya/Ass F=t/ov | F=14/64A | (=+/AY G +/AY) 5SS
Lo
P=/iiy* P=i/ogV* | P=v/oiy* VoA E R
YroveWEE | VUVEYYYe | 5,5k | (%max)
(G VAR A RYARD!
/e
YY/E Y/ YYeRVEMe | S
(=+/AY G +/AL) L
F=vy/v F=oyy | F=ye/ovy - oRR
P=v/voy* P=v/vYs* | P=v/ooy* VY ooy
SVAVG = /88) | VesgEvyev R | v vy | syl | (%max)
(

o3I T 60 5a5T oy 0 g0 5T i lobine oMl ¥ 6P <o/00) Jhsline (6 beT oMt it 6l 0l Ol 3,51kl Sl ol & . SSls &)y goots ol

J,:s,)f,@)}sjgn,,?w,utuo}u;ﬂ:@,,.sy,ma,aofﬂ@ue(w\)&a;@e?&;\a;uuf ((Olaebl dlos 407)

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

140



https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

V€Y TYA b)w (@939 8590 ‘6)9":‘5 9 ‘!\3)’)9 g_,Jp 39 M9)"

(‘;ﬁi;\:at;,uuolf.;osub;ﬁ_;:J\S:&:,Cﬁ,:m¢..:.A,'t.\w‘pot,m;,,owéy_,&nqwﬁuﬁuﬁ:@u.m,.\,,.

W/
TY/AE) LY TY/AEYE/8 e oo
F=o/Asv F=:/oy F=1114 (=+/AY G +/AS) o
P=./yA* P=v/e7) P=./:vV* % orles
1 6 1xo) YAAEYVUYA¥ YYNVEOUAL | 5,550 | (%max)
s
TVAYEYY/0 FUVEYY/VY NS s
F=v/«q0 F=v/0\0 F=¢/vvv (=+/N4 G +/4Y)
P=/yy* P=./\yy P=./v* \AY ol
CAhe & i) YV/A£04/VA¥2 YVAEVAY | 5,5k | (%max)
A &y S
TAAELL/Y T1/4£47/14 Jgs o
F=y/vrs F=+/ve1 F=11/014 (=+/AY G +/A0) Ca
P=:/\av P=.avy | P=u/eex* ¥ GYL2s
a8 6 o) YvAa£ye ¥ Te/aY/4 5734 | (%max)
e
YA/A££Y/YQ YV £ NA Jgs .
F=0/141 F=+/101 F=vAoy (=+/AL G +/AQ) o555
Powjovi* | Povgyn | Povjoye* L/ov oot
Cone ) YN £V N F YWAYEAS/E | 5,5k | (%max)
v/
TANVELYNY TOVEYUWY JS L
F=\/a0v F=+/vay F=:/vov (=+/AY G +/A) o
P=./\v\ P=./rA¥ P=.140 Al oo ped
VR YV/VESAA] Y4AEVONY | 5,50 | (%max)
S
FUNYEYY/ Y Yo/\Y£00/YE NES .,
F=v/saA F=+/vry F=\yav. (=+/VA G +/AL) o
P=i/vea* | P=yaq | P=ueny* EA ol
o AT ESAVIAS YVWE08/A | 5,550 | (%max)
)
FANVEEY/YO TV VY J g8 s
F=1¢14 F=vy/va F=A/an0 (=+/AY G +/AY)
P=v/o1* P=:n1t P=u/viy* AL E oA
vt & o) ARVAZAVarss YAAEYANT | 5,5k | (%max)
VY
YV/VEY 0 Y/ E£0/V4 NES .
F=yé1 F='/1\A1 F=v/a0A (=+/AY G +/AO) 2=
P=ret P=./10 P=-nyy 4 LA S
oy 6 o) Y§/8£714/YA Yo/\Es4/)Y 5734 | (%max)
v/
YUAEWV/AS YV/0£81/A0 J= "
F=yoYo | F=owvye | F=aseev (=+JAY 5 +/A0) A~ o558
P=/e\* | P=v/iva* | P=v/eny* V/sAE ke
o ¥ YAAE Y/ VYEE YV/0%Y0/8 ¢ 3554 | (%max)

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

141


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

o/jof)

YANELF/NY Yo NVEVUVY JzS L
F=y/a0v F=+/var F=./\ov (=+/AY G +/AY) ot
P=+/\v\ P=./raAr P=.14q0 oY e
YV/VEEA/A] Y4/4£V0/\Y 5956 | (%max)
(/48 G +/8)
Y
Yo VEYV/ - ACVAESRVAR NES] o
F=1/114 F=yAvy F=4/001 (=+/AY G +/AL) S
Lok
P=+/ \A* P=+/yA P=./ V* Vv/eof ool
TV/AE) /Y0¥ Y4/AEYE/V 5254 | (%max)
VNE LAY
o/
YY/) oYY TV /A ANVE JzS o
F=v/081 F=v/vey F=y/a0A (=+/V& G +/AA) o
‘ !
SARA =+/V04 =+ /'AQ ey ol
YV/VEQ/AY Yo /AENQ/YE 3,553k (%max)
(=V/+Y G +/YA)
Y3
Ye/\£)V4/00 YE/0EAV/N T NES -
F=y/\ .0 F=y/Av F=o0/\1¢ (=+/AY G +/AY) 2
BYL3G
P=+/:41 P=/v1¢ P=+/ vA* VA e
(CEIRVIRE: YYOEWAA | s,k | (%maX)
(=V/$A G=+/+A)
/e ESs }5\);—
YoNEV YA YA/AETNY/YA Jgs - € .
F=ver F=¢/0y F=n/vas (=o/VE G +/40) S8 S5
S
P=./:.q* /v AQ P=v/o ¥ VY o
\nAEEAVAL S YAMARVANY | 5,50 | (%max)
(+/2A G V/EV)
Ve
YY/A£Y/80 YT/ e £07/40 J S L
F=o0/\0Y F=y/vv1 F=wyyy (=+/A+ G +/AY) Ch
P=v/¥\* | P=otvi | P=eeia® /0 oo
Yo/AXEE/YQ ARAREARVE 3y 3L (%max)
VN8 G
Yy
Yo/0Y VY Y 4/EYY/EA NES] f
F=\Y/50A F=17wva F=\vaay (=+/VA G +/AY) Ca o
= /eV* | P=oaYr | P=oeny® Vv £ oo
YA/0£)4/vVHE VgV | 5L | (%max)
(+/4Y G Y/0+)
Y
ARV YY/EY /A0 NES] oo
F=o/Ara F=v/s\. F=A/AQ (=2 /A% G +JAL) S
"
P=./.vA* P=./ye P=v/e i\ * «AAE el A
Va/rEAd/88¥ YY/EEVY /Y 556 | (%max)
(V4 G =Y
s
Yo/FENY /4N VE/YEYY/SY NES
F=y/y. F=y/ro0 F=y/A¢ (=+/Av G +/A) VLB s
P=./\vA P=./vss P=./.av /) (Yomax)u PR
VY/YEAL/YY VE/YEAL/Q 55754
VN8 G AY)
v /eq
VE/YEY/VE RAERVAN J g5 - 1€
F=v/\ YA F=o/\YY F=\r/vey (=+/\V G +/90) o
e
P=e/ooy® P=+/s110 P=v/ooy* AL o
VAT VVER \FFETVEY 525k | (Y%max)
(+/£7 G V/AY)
F=Y/vvA F=1/e A F=t/an¢ o/ YY/0£AN/0A YY/0EYANY J=S el

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

142



https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

YLV YA b)w 099 Ciman) 0490 ‘d”l,‘_é ) ‘:,;35)9 u]o v 0""&’9)"

P=v/\ 4y

P=./ra)

P=+/1¢

(=+/AY G +/AY)

. /oY
(CAVARIURYAY-))

V4/¢04/¢

YY/ex00/V

5,575k

o
(%max)

o3l F o0 a5T s & Ogn5T i Slsline CoMistl ¥ (P <o /00) Jlsbine (g,leT oMl e 6l o Oly 3 )1kl Col il # 5 80le &y oty o]

J,:fa,,f,@,}s.;,go,fw)uu”o,Wﬂ:@3,5,5@o}‘;Tc_ue(qA)y;@f,ﬁ;\guuf (kb dos 407)

(;,:fql:ﬁig,l.uug\fu'n@,,‘;Ku;ﬁqgliso:,d,..;mc,.:.n;l@,J,sol,&.:j,,owu&;ﬁlqwﬁuﬁun;@u ¥ s

oy
FEOYEYENE FENYEYO/VY 2 a
F=yArso F=vieva F=YA/fA +IAY G +/AY) I )
L
Reofioo ) P--/vf\ PR A E . orelie
R B ) INGAEAAY Zai FO/\YEAAOF 3555k (%max)
ofee
O FVY /08 OY\ FOV/VY .
F=0/1fA F=-/aAA F=vnao (+IAY 5 +/AY) S St
I ]
P=./.vg* P=./y-v P=-/oyy* A = ol
TR AN AAREAVN OF/NFEVYIYY 5y555b (Y%omax)
ofe =
) FANYEYV/00 FANVE-QUYY Jyzs S s
F=viery F-viss F=ya/vay +IAY G +/AD) BYL jgui
P=.jeoy* P-./-a4 P=-jeoy* Vot (Yemax)
VY e YAIAEYQ/YVEE YA/ YEFAINY 5955k
- 5 -+ /YY)
A
YAAZSIEA YVIFERNYY i a
Foyyisva F=s/ax) F=y-/ovA VPG e . ol
[Blofjo o § P-./o\v* P-./e ¥ Vvy £ . GBS
AAARE VAR &b YY/A£YO/N Y 3555k (%max)
(+13Y b ¥/0F)
ront Py PV T AAREZ70 Ta/aYY/f ) xb.-
P=e/aa® P=.1-5v P-.so-* C-IVA G -/A%) - = Js e
(%max)
e YOAEY +/1 ) TEALFY/SA
F-yny F=-ny F-¥/As0 -+ IAY 5 +/A¥) - . P o)
L
P-/f-v P--iy-5 P-/-AA -IYY oo
Coffe bt YAIAEN VY YOINEAIYY 3555k (Y%emax)
s
YVI\ - £OY/5Y YAIAEN /YO i a
F=y/e ey F=-/-44 F=f/vve (VO +/4+) A SEN
] ]
P--/o-v P--/Ay P-./-as JEY ol
e B ) YOINESF/Y YAAEAS/YY 3y555b (%max)
)
YAIOE\O/YF YA/F£E-/OA i 5
F=v/rva F=-imvo F=v/veo < IAY G +/AD) I B & ils
YL .
P=/¢vA P--io\v P--nve If. y
T, YOOV /5 YYIOXAS/- A 5y955b (%max)
o[+ F
YFIFEOV/A0 YOIFEY - [V = -
F=on40 F=v/z-\ F=vivm +IVA G +/AA) I 59
P=-/-vo* P=-n A P=./..v* .y £ . owaa»
s U TAVERN/OY YOIFESY/5F 5555k (Y%omax)
A
Y- [0EYY/PF Yo /pEeFIVE =
F=-/AAA F=-/AAY Fovives CoIA- G /AR Jrs el
P=-/f1 P--/s%0 P=cjv-v )¢ myged
NS YAIFEAE/NY YV/FEAY/D - SyESiE (Y%omax)
F=1./vas F=#/-Af F=yY/fvA leN YV/AEOA/-Y YVIVEFO/AA s gy

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

143



https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

P=./ey* P=./ovy* P=./.y* +/AY 5 +/AY) odbse
WY E (Y%emax)
B FY/) - 2on/erHE TY/ALADIYY 3y93b
(+IF+ 5 V/AD)
ool
TE/EEOAN O TY/OEFY/N a
F-orfsa F=v/¥AY F-sio7a (=+IVY 5 +/AQ) I G
I
P=./-fv* P=./vyy P-./oy* £ ; ol
VAT b %) YAIO /Y - YE/FEY A 3y933b (Y%emax)
B¢ Ao aSy
YO/FE) /YA YEI02) 1[5 s il pisls Sl
F=x/fy. =\ OA F=f/asf (+IVA G +/2Y) YLl gus
P=-/\\s P-./vss P=-/-0 -IF4 (Y%omax)
VAV b =N YY/FEAD/OY YZIOEY \/FF 5555k
oYX
YA/ £ V/E] Y. afa/55 -
F-f/s F=v/-A) F-a/fAY (-+IAY b +/AA) e S
P--/-v¥ P--\ -y P--/ova* Yy . 00”9*““
oo B VYY) YAINYES - [OY AATAREI YA 3y555b (Y%omax)
A
ARARESA7AN YOIAEAT/SY
F=visyA F=-1ay¢ F=v/vay +IAO G +/AY) il ol
P--vy- P--/f\Y P--/1va -/f0 w
AR Yo IVESAIY ARTRES SV 5y555b (%max)
A
YV/FEAA - YA/¥E) O/AY 2
F-Arfss F=f/AY) F-Vfre- +IAY G +JAY) e S
ly
P=./ey* P-./-sv P-./o o\ ZE . e
6 Y YPIS£) /0572 Y- IYEPVIYY 3555k (%max)
CIFELYNYT)
ol
YY/¥EYS/EA YY/YEYE/5 a
F-a/f\A F=1/a00 F=s1 A4 (-+IAD 5 +/AY) I Caan
P=-/-¢5* P--nas P=-/-\s* LVE . o
R oo VAN EV/OY YY/$£-0/FY 3555k (%max)
Y% 5l
VOIYEYY/IVE \EIVEFVIVA 29,8 o
F=arfy. F=orfy. F=yvesy (G -RYAAP) b YL s
P=eje ¥ P/ vs* P=e/ey* VY £ . (Y%omax)
o b VYRV /AL B2 \EIYETEI0F 5555k
EY/0+ -+/aY)
.- f
VWIYEAT/OY VE/FEYSIY .
F-orfay F=y/syv F-visAt (—+IAA 5 +IYA) = sl
Po.jog.* P-./vva Lofloo i Vvt . S
. VAISEEANY N AEARIAN 5y955b (%max)
s
VA/OEYE/- Y Y- [f£0V/EF
F=Al+ - F-orvs- STZAD (CRAZNRYIVN o “‘*‘“‘*lf
N P-./-yy* P-fo1* 2 L
¥.a 0,
A VE/YE VAT VA/FEPYN Y 3y555b (%max)
“ 5-+/3+)

Slojlasl o e0y905T m a0 (g3 T i Sloline B F (P <o/ 0) jlolins (g kol S| * sl sns oylo o asbiwl Gl il £ 1 Sls & )jg0a mls
JS 09,5 5 69,555k 09,5 (et loline glis = @ : g ,8i0 shind (g05] gl «(+TA) (258 (50 55 il ojlail £ oy liebol alols 407)

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

144



https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

VLY YA °)l‘°'*3‘v"9°9“““¢'3°)9°‘d)91359‘;~35;9u,—49,=0&'&933

(e 3,51 6td 3l mil) (51 (5 ST o o athn Ctin g 5 3 OIS 5 515 g5 40315 O on ks gl O U

v /e q
\Y/YEYY/AO \Y/TEIV/04 NE=S _
F=vy/v.y F="Avo F=rv/Av (=+/YA G +/07) Sl 085 3508 i
P=+/voy* P=./\¢* P=+/voy* Y £ (4513
v/rivAka VV/FEAY/EY Shigls
(=V/AY G =+ /0+)
Vg
\Y/TEEE/00 \Y/TEO4/AY JzS
F=\:/voA F=o/v\v F=\A/ ) (CAANRYA\P) S5 sSs SG i
P=v/v o> P=+/ ya* P=+/v0y* VAV E (a513)
AgEejos¥a VY EAAA 5550
(~V/AQ G —+/88)
v /20
VIFET /8 AEAVED NES
F=\o/ve F=e/8)1 F=4/44v o/ G Y S oS s
P=1/voy* P=+/0v¢ P=v/oov* VY (as513) Cin g ge B
IV ELRVAR VY/YETVV 9925k
(V/AY G =0/08)

S o3l (60 505T s 41 03057 i slobine (oMt F 6P <e/00) jlsbime (g,leT CoBest ¢ 6l o Oly 3 1kl Gl il F 5 S0ke &y oty [l

J,—;fa,;}6;,,,3@a}fdﬁ)uwo,uha:@},s,{wuoyﬁ@ue«//\)&A;@efm;u;mui: ((Olabl dos 407)

S5 4l g oy
s sl axia S oS sl Ol Wb bl SIUT (bl O3] eld 5 ol axllas = S sbe
ae 5 B Sl ) S IS slaai b ObKa s s OMae 1S mles s Cllas 5, 5L
2ol ollan B (Cegpe B8 on 5 SU by g pes (Bg) 25 S IS e (O e Jlex
3 ol gty OOae (SOl clld s (gollae sag Sasee B SOmST BB s 538 b 4
5B 55 BYLEL s 5 LD esies Ohlae LS Sl s gblas LR 5 esde eyt
tlas S S s s soblias L2 5 epde estslS S Sl e s 6 bsline g o 2dlS
3 rste B8 (SC S b s (olslas 3 s il S ST 5B 55 BYLEL [ gus 5 el D e st
S AN Eld s golslas ssg 3p b alad SB s 5 essed ol SOOI Cld s (golblae S
5 oA gy Olas (S s s olslae SalS 5 e SIS 5 edbide sty OLAe
S s g dald ap b alesd 5 G ST Glasl s ) s cp e B opl 0 S el (e ged s
S s e SIS s e sty e S ST Sl s (olbliae s ST B S S
Sl 53 (bl 35 SRS 5B s VLG 5l 5 el D sty lae S Sl Cld s (6ol

https://jsmt.khu.ac.ir/
145



https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

sy as (S Sl s blae a5 e IS 5 Gdlde sy 0Lae (S S
A 5 e esias Olae S el s (olblas s Sl 2SSl U sl D
Sl s (goblas g oy p ald B s BVLEL s (SOl cdled s (goblas a8 5 e
sy as (Sl s blae a5 e IS 5 dlde sy 0Lae (S
oflls sy Dae Sl Ll 5o (golalae s pgs e ge SIS SRSt 5B s A el el
b 5 BYLEL s el gty OOlae (SOl Sl s (goblae EalS 5 e e gs IS
o 5 peSdE S 56 s e eSS S Sl 5o (gl 5 s SRS 5B o ¢y ged
SR Al s glaline RS s e s S 5 edbide gy SO (S STl b s (6 lalne
3 ol sty SOas (Sl b s (ool g op b alad U s s I ey dlas
el 5 BYLEG j5ud (LD ety oblas (SO clle s g lslas SalS 5 esde SIS
O oS 2alS g 35,5 alamd 5 S ST lasl 4 bsy e (S S it B ol 03 S 0 (g
3hess Jeos slacdles Jsb s O e Ller ke 5 8l sS85 SR L e 2SI s RS 5 55
Bly ool b olae ol b 65,0 omen (0) e sl o Bl slacaul b b e Julse
sy has Sl S dals el o bl sl U lad e Jalse 155 .(A) csl LS e Wl ol
et eo30d ety 5 BG5S gty (e Sl LIl e esE SIS 5 el
Ol ks Sldlls (Y0) 505 shan 4 ) L ol s 5 sl sl slrals 0l Jsls Jis s o
Sl bl 555 sl a5 G e sS0s 56S  5s e L L s 5l 1S colas el S e
Soledled 513 oo L ol 5 Jate Sl gl a5 (OA) s el Ll 5y Sl e L2e
dmio )3 LS o diSJ S DOLae DAAdld ramen (T) 55 o ar bl 50 by Sl sk s 515 Solae
o S 39 il Sials (S8 plonil e 53 o Loolin o) 218 wals Ol o515 5 0, Jolis Jlar e
a e B S e e ler s Sl e SMae a6 s IS B e
w5 S S XS iy gt e 558 o 3 Sl 5 apd mie Sl 2l Dases gle kS
e fals 5 epde eS8 5 b ey OOas Ul ll ol asdlas s (YY) 5l JLos
dals oa 555 5l LB asy a8 alasd 5B s Ll 1) BVLEE j 505 5 pw)ged a3 sty DL2e
Alde Bk 5 S o ssdome ) L ol G055 5 S0 s plraler Ol S i Ol &S s
LU plpl e g S pete 53 4o oa 5 Jlrle o oo 15 Cgllasl slialy Aol Gl 53 5,555
Sl o35 e 318 ples iSOl Cled 53,5550 L Sbcow aallles cpl s e sS5 agly ials ciS Ol
St lesl p8a w4 cpl e (V) bl o S| 55 slasple 55 B ko BLy slacen] ST 3 b
Sisbn Glacdla il slajl s cMlae (Sl b o ol S350 b ol 51 (680

https://jsmt.khu.ac.ir/
146


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

YE+YTA b)m (9D gunmn) 849 ‘d)sl’é 9 d"‘f’)’)? HL 5 ‘)«&9).:

WL ooy 0L 56 Sler b L otbas LSSl cdles & stdlas Jl ol sl Sl 5555 oYU el
2l 2 sonll ol o 53 DA (S Sl Clled o) 5l e 5o o8 Dlides b 5l el s
sy OMae Sodd g (63555808 Cullad Ol 59 8= 5 Ol el gl ) A a8 sl Ol Sldles &
A 6 R il 5o (YD) Al 2l ol sty dae Sllad Ll (5l Gopide (55508 5 el
s S35 P S A glagl o Gl el Oilae (Sl b G0 5 G 2ok
g Cardy 53 55 S3pes Fp S0 U s ONlas S Sl CJld n 45 A asie disg 03 S
ol 3 Sl ol A stalis Jlslne s 1S 05 6 Lo Wl sl sy slne S et 5 s
Ao Dhae 0555 Sisles bl 2,8 a0 3 ey 05 g5 Gloas Ml 0y Soales &8 o
Syphe S JES 5o e U3 drw s e G ars 088 5 b RIB Gum ax s 056
ol andllas jocanidls 5 S5 Jotls o) b 4 s S (ledle o 1) (2 sl adlas opl ((YA)
Fotn M50 sl e g OMae Giledls Carge oS A eslital At lie Olge s oS 5 ol a0k Ol 5
andllas )3 fpiomen (YA) 5505 (b (Slas, 50k ks 4 Cond (S nin 25l (oS5 0,555k & el el
ol s5b 1) sged Gl 5 el st SLae (S ST Sl ol s 25555k 6500

(7)) ol g o andllas () B L a5 das LalS
w,b s bl 3T bl 0sa5T bl ol aslllas E ASoske Sl 85 sl b bl s ooes
JrS sl yes L O,y 5 sl A slrals Olse 5,550 oo el asly atis Cla oS sl QLIS
G 3 SU i Gages ) S5 G S IS G (O e e s S slin 808 S
OLS 515 Als ol Olse o s a2 53 2555500 i 5635 55b 4 a)ls (5)lsbe R (CRPPPRC
5 SSles Sldlas & il Wl s,y Jlarla amin KiS 5 SOlS w0 iy (63,5550 50 Slallas 5y
b (1010) JuliSen 5 0ol Shls Jle b @ oilesls L3 sy 3550 o L Ul amis SmS
LT andllas 53 5,5 oy L OS5 35,8 o SSELLS Sy 3l Ole) U3 3,555k Ll (glaslas
() G et ol anlllas 6 L oS s edalin 5il5 2SI 515 55 63,5550 Glaes S (6 e ot
Sl Jolse 5 » 5 Olos 53 S 30555k A s 4 (T010) (LIS 50,58 Sos Lhas 5o
Aot 5l day 5 2SI asls 5 5okiS nals 5 S Lol Sladlls ol dinstls e 3 S o]
3555 dob o3 55 STl asls 5skiS Sl 5G8s psb w358 B CadSS e Al Sl LS 4 cd
el e adlllae (S L oS (V) 3L 1alS e 8RB Lok a0 (o315 Ols L3 255575k b s 3
350 oo Sl eSS 5505k U Olpe L1 sallss s s Aadlls (Y019) (1Kes 5 0 sedsd ) 550
Sl 5 350 e il i Sl Jolpe 3 5mge 5,555 oS 51 0L LT anllae s L sls plon

53 008) 305 JKs 5 i SolKagn 5 oS 56 Lol das o 2alS |y sl ulo Bl ool (sla el

https://jsmt.khu.ac.ir/
147


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

L b oS5 b sl Gl ol SGlasS 5 g mm 3555050 (7T (Bl 5 Jlasle 5 505 aallas
.&:M»‘g:,\.@.?.-r.brbb- ax)lae @up,(\/\),\;);u SeSIAl Olae alS Cel s,y 5L ol j3 S s S )
SOTY) ELKes 5 oz glaallas 53 LAy a5 5555 5L Ddeel S 4 Sladlas ol ST oS s 55
Sl 2,555k Colg 5o 45 55 e OGS, Sos iy IS e 1 Gle 52) 5,550 e Y b
Nl e 5l allan L aalllae ol ol 6 (V1) L2 15 2SI el SialS

s 4 s b 1S siles U1 51 eslinal et 5L 35 o)Ll 3150 ol 4 Ol e il anlllan (sl soes |
Sl Ko A grs 5 omdlide gy e 5 BG5S 5 e (8IS G o (S35
o BsiS e G 1 KBS o pe kil sl BLsl Crosstalk  odlae sbdbSm s o
L G onl Sl ol S g Jled Ol ol lassy 5s OBASES 8 el a5l 5y SIS
i ey plply 0l eead Vb S en g Latla L L 5 e 331 0L ales Sl aen 4 015 e
538 bl )l g slite slads b oo Slas IS o 5 b p5kiS dhex Sl (SaS sla et s
Oae Cled Sl S bl imen 3pd s ued G SOsn b s Al Dag e )
2ol S edle Kos ke 53 nlaly sl DS S5 Ol ol s S e
03 3 g slgiy ol s pd asie a5l K es S0lae O I )l K eees S0Me
W Al @ 5 S s LSS glasy b e (55 4 ciline 5 ST s s, b G s e
O P T PSR A L VR D B T W e

I &5

Sl Glaine 5358 oy IS 3 1 5,550l S aelp atis e 36 08 5ol addlls s
o 53 b 5 5,550 o 5 0T 51 Sl sl aalllas sl i S e S S (sla s b OIS
Sl spp Seb S s 0,5l GG sb a4l DL (SOl sl e s s Sl
Gl 5 (il a8l Sl 5 G mnl Glasl 3 onsa) e g sl 5 dbide oty OOLae (S Sl
S plralr Ol 355550 pamen A wsed el 5 BYLEG ) o5 D gty O Las Sl
laael r 3 Wlg o 3,555k ameS 3 3l [RalS OLSG ssb w0 iy 4w a1 sl S wsl L
sl Sl 8 3 5 o sllas adstle G Ol gear (63 Shae ST o 5 o 00

S I3 eslials ) ge S

) W
(R.GUILAN.REC.1402.001) 5 5 aub I, axdliae 011 25,5 ooke olSiags GO aaS

https://jsmt.khu.ac.ir/
148


https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

YE+YTA o,le} (9D gunmn) 849 ‘LS)S“;"é 9 &5’“35)9 HL 5 "@9’,

Ilo b

el 03 5025 2Ly b Colem (6 505 Qlﬁju@.m)'\)esﬁ LS oLl (555 Al Jol> axdlas ol

&bo o)l

oo S Sy pole oKl 5 DS oy o 4 45 das o a8 Sl 0dd S5 IET oL & S8k
JJQS)LL‘HMJQ}A&J‘wﬂyJ;JLA)gu@bﬁ&ﬁﬁl{éswlﬁobju@ﬁl{@s)mliu_<:..u.(j
Li‘(aj:""g“":)j’“ BEE- QL‘JJS ‘rL@.w CéLvo ﬁl.wbﬂ crL@.w wﬁ’* Lo <o 9lica cr\.«\m“ \c@i‘jﬁé& QU s et

RELSL RGPV -"}‘litr’ij"’ oo (bslael b ls ‘LAL;;,.&J} Gl - b el Ly, wole) Jb 2 C'eLu

Al cand g

@'é,.ﬁ

alas opl el g G Sen gl S > o MKasle T OLS,IS 5 oSS 5 wan 51 Bl fole OBt

s S

References

1.

Jeong J, Choi DH, Shin CS. Core strength training can alter neuromuscular and biomechanical
risk factors for anterior cruciate ligament injury. The American journal of sports medicine. 2021
Jan;49(1):183-92. https://doi.org/10.1177/0363546520972990

Hébert-Losier K, Schelin L, Tengman E, Strong A, Hager CK. Curve analyses reveal altered
knee, hip, and trunk kinematics during drop—jumps long after anterior cruciate ligament rupture.
The Knee. 2018 Mar 1;25(2):226-39. https://doi.org/10.1016/j.knee.2017.12.005

Gobbi RG, Videira LD, Dos Santos AA, Saruhashi MB, Lucarini BR, Fernandes RJ, Giglio PN,
Pécora JR, Camanho GL, Hinckel BB. Anatomical risk factors for anterior cruciate ligament injury
are not important as patellar instability risk factors in patients with acute knee injury. The Journal
of Knee Surgery. 2020 Sep 17;35(06):676-83. DOI: 10.1055/s-0040-1716504

Imran A, Tariq H, Faisal S, Asim HM. Gait analysis among patients with quadriceps weakness
after anterior cruciate ligament reconstruction post 9 months. Foundation University Journal of
Rehabilitation Sciences. 2023 Jul 31;3(2):58-65. https://doi.org/10.33897/fujrs.v3i2.330

Cohen D, Yao PF, Uddandam A, de Sa D, Arakgi ME. Etiology of Failed Anterior Cruciate
Ligament Reconstruction: a Scoping Review. Current Reviews in Musculoskeletal Medicine. 2022
Oct;15(5):394-401. http://hdl.handle.net/10316/102272

Larwa J, Stoy C, Chafetz RS, Boniello M, Franklin C. Stiff landings, core stability, and dynamic
knee valgus: a systematic review on documented anterior cruciate ligament ruptures in male and
female athletes. International journal of environmental research and public health. 2021 Apr
6;18(7):3826. https://doi.org/10.3390/ijerph18073826

Wilczynski B, Zorena K, Slezak D. Dynamic knee valgus in single-leg movement tasks.
Potentially modifiable factors and exercise training options. A literature review. International
Journal of Environmental Research and Public Health. 2020 Nov;17(21):8208.
https://doi.org/10.3390/ijerph17218208

Hollman JH, Nagai T, Bates NA, McPherson AL, Schilaty ND. Diminished neuromuscular system
adaptability following anterior cruciate ligament injury: Examination of knee muscle force

https://jsmt.khu.ac.ir/
149


https://doi.org/10.1177/0363546520972990
https://doi.org/10.1016/j.knee.2017.12.005
https://doi.org/10.33897/fujrs.v3i2.330
http://hdl.handle.net/10316/102272
https://doi.org/10.3390/ijerph18073826
https://doi.org/10.3390/ijerph17218208
https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

Research in Sport Medicine and Technology, Volume 22 - Issue 28 / 2024

variability and complexity. Clinical Biomechanics. 2021 Dec 1;90:105513.
https://doi.org/10.1016/j.clinbiomech.2021.105513

Sahabuddin FN, Jamaludin NI, Bahari ML, Najib RK, Shaharudin S. Lower limb biomechanics
during drop vertical jump at different heights among university athletes. Journal of Physical
Education and Sport. 2021 Jun 1;21(4):1829-35. DOI:10.7752/jpes.2021.04231

Heinert BL, Collins T, Tehan C, Ragan R, Kernozek TW. Effect of hamstring-to-quadriceps ratio
on knee forces in females during landing. International Journal of Sports Medicine. 2021
Mar;42(03):264-9. DOI: 10.1055/a-1128-6995

Lindblom H, Hagglund M, Sonesson S. Intra-and interrater reliability of subjective assessment of
the drop vertical jump and tuck jump in youth athletes. Physical therapy in sport. 2021 Jan
1;47:156-64. https://doi.org/10.1016/j.ptsp.2020.11.031.

Dedinsky R, Baker L, Imbus S, Bowman M, Murray L. Exercises that facilitate optimal hamstring
and quadriceps co-activation to help decrease ACL injury risk in healthy females: A systematic
review of the literature. International journal of sports physical therapy. 2017 Feb;12(1):3.
PMID: 28217412

Konrad A, Reiner MM, Bernsteiner D, Glashittner C, Thaller S, Tilp M. Joint flexibility and
isometric strength parameters are not relevant determinants for countermovement jump
performance. International Journal of Environmental Research and Public Health. 2021 Mar
3;18(5):2510. https://doi.org/10.3390/ijerph18052510

Neilson V, Ward S, Hume P, Lewis G, McDaid A. Effects of augmented feedback on training jump
landing tasks for ACL injury prevention: A systematic review and meta-analysis. Physical Therapy
in Sport. 2019 Sep 1;39:126-35. https://doi.org/10.1016/j.ptsp.2019.07.004

Armitano CN, Haegele JA, Russell DM. The use of augmented information for reducing anterior
cruciate ligament injury risk during jump landings: a systematic review. Journal of Athletic
Training. 2018 Sep 1;53(9):844-59. https://doi.org/10.4085/1062-6050-320-17

Leonard KA, Simon JE, Yom J, Grooms DR. The immediate effects of expert and dyad external
focus feedback on drop landing biomechanics in female athletes: An instrumented field study.
International Journal of Sports Physical Therapy. 2021;16(1):96.
https://doi.org/10.26603%2F001¢.18717

Benjaminse A, Postma W, Janssen |, Otten E. Video feedback and 2-dimensional landing
kinematics in elite female handball players. Journal of athletic training. 2017 Nov 1;52(11):993-
1001. https://doi.org/10.4085/1062-6050-52.10.11

Marshall AN, Hertel J, Hart JM, Russell S, Saliba SA. Visual biofeedback and changes in lower
extremity kinematics in individuals with medial knee displacement. Journal of Athletic Training.
2020 Mar 1;55(3):255-64. https://doi.org/10.4085/1062-6050-383-18

Aerts |, Cumps E, Verhagen E, Wuyts B, Van De Gucht S, Meeusen R. The effect of a 3-month
prevention program on the jump-landing technique in basketball: a randomized controlled trial.
Journal of sport rehabilitation. 2015 Feb 1;24(1):21-30. https://doi.org/10.1123/jsr.2013-0099

The book of clinical evaluations in musculoskeletal disorders, Htami publications

Pérez-Castilla A, Weakley J, Garcia-Pinillos F, Rojas FJ, Garcia-Ramos A. Influence of
countermovement depth on the countermovement jump-derived reactive strength index modified.
European Journal of Sport Science. 2021 Dec 2;21(12):1606-16.

Hermens HJ, Freriks B, Disselhorst-Klug C, Rau G. Development of recommendations for SEMG
sensors and sensor placement procedures. Journal of electromyography and Kinesiology. 2000
Oct 1;10(5):361-74. https://doi.org/10.1016/S1050-6411(00)00027-4

Monteiro RL, Facchini JH, de Freitas DG, Callegari B, Jodo SM. Hip rotations’ influence of
electromyographic activity of gluteus medius muscle during pelvic-drop exercise. Journal of sport
rehabilitation. 2017 Jan 1;26(1):65-71. https://doi.org/10.1123/jsr.2015-0097

Hatefi M, Babakhani F, Balouchi R, Letafatkar A, Wallace BJ. Squat muscle activation patterns
with hip rotations in subjects with genu varum deformity. International Journal of Sports Medicine.
2020 Oct;41(11):783-9. DOI: 10.1055/a-1152-5028

Sinsurin K, Vachalathiti R, Jalayondeja W, Limroongreungrat W. Knee muscular control during
jump landing in multidirections. Asian Journal of Sports Medicine. 2016 Jun;7(2).
https://doi.org/10.5812%2Fasjsm.31248

https://jsmt.khu.ac.ir/
150


https://doi.org/10.1016/j.clinbiomech.2021.105513
https://doi.org/10.1016/j.ptsp.2020.11.031
https://pubmed.ncbi.nlm.nih.gov/28217412
https://doi.org/10.3390/ijerph18052510
https://doi.org/10.1016/j.ptsp.2019.07.004
https://doi.org/10.4085/1062-6050-320-17
https://doi.org/10.26603%2F001c.18717
https://doi.org/10.4085/1062-6050-52.10.11
https://doi.org/10.4085/1062-6050-383-18
https://doi.org/10.1123/jsr.2013-0099
https://doi.org/10.1016/S1050-6411\(00\)00027-4
https://doi.org/10.1123/jsr.2015-0097
https://doi.org/10.5812%2Fasjsm.31248
https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-04-14 ]

26.

27.

28.

29.

30.

31.

32.

YE+YTA a,l“;? (9D gunmn) 849 ‘6)9‘45 9 d"z}’)? HL 5 ‘,&9’,

Burland JP, Lepley AS, Frechette L, Lepley LK. Protracted alterations in muscle activation
strategies and knee mechanics in patients after anterior cruciate ligament reconstruction. Knee
Surgery, Sports Traumatology, Arthroscopy. 2020 Dec;28:3766-72.
https://doi.org/10.1007/s00167-019-05833-4

Walsh M, Boling MC, McGrath M, Blackburn JT, Padua DA. Lower extremity muscle activation
and knee flexion during a jump-landing task. Journal of athletic training. 2012 Jul 1;47(4):406-13.
https://doi.org/10.4085/1062-6050-47.4.17

Qeysari F, Shahbazi M, Tahmasebi Boroujeni S, Sharifnejad A. The Effect of External and
Internal Focus of Attention on Electromyography of the Lower Extremity Muscles in Different
Phases of Vertical Jump. Motor Behavior. 2020 Jun 21;12(40):87-102.
https://doi.org/10.22089/mbj.2020.7204.1790

Ericksen HM, Thomas AC, Gribble PA, Armstrong C, Rice M, Pietrosimone B. Jump-landing
biomechanics following a 4-week real-time feedback intervention and retention. Clinical
Biomechanics. 2016 Feb 1;32:85-91. https://doi.org/10.1016/j.clinbiomech.2016.01.005

Ashraf R, Aghdasi MT, Sayyah M. The effect of attentional focus strategies on children
performance and their EMG activities in maximum a force production task. Turkish Journal of
Kinesiology. 2017 Jun 6;3(2):26-30.

Ericksen HM, Thomas AC, Gribble PA, Doebel SC, Pietrosimone BG. Immediate effects of real-
time feedback on jump-landing kinematics. journal of orthopaedic & sports physical therapy. 2015
Feb;45(2):112-8. https://www.jospt.org/doi/10.2519/jospt.2015.4997

Ford KR, DiCesare CA, Myer GD, Hewett TE. Real-time biofeedback to target risk of anterior
cruciate ligament injury: a technical report for injury prevention and rehabilitation. Journal of sport
rehabilitation. 2015 May 1;24(2). https://doi.org/10.1123/jsr.2013-0138

https://jsmt.khu.ac.ir/
151


https://doi.org/10.1007/s00167-019-05833-4
https://doi.org/10.4085/1062-6050-47.4.17
https://doi.org/10.22089/mbj.2020.7204.1790
https://doi.org/10.1016/j.clinbiomech.2016.01.005
https://www.jospt.org/doi/10.2519/jospt.2015.4997
https://doi.org/10.1123/jsr.2013-0138
https://c4i2016.khu.ac.ir/jsmt/article-1-614-en.html
http://www.tcpdf.org

