Research in Sport Medicine and Technology, Volume 13 - Issue 26 / 2023

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-

[ DOR: 20.1001.1.22520708.1402.21.26.4.0]

[ DOI: 10.61186/jsmt.21.26.41 |

Research in Sport Medicine and Technology de .

Print ISSN: 2252 - 0708 Online ISSN: 2588 - 3925 \ 4

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

The Acute Effect Of Warm-Up (General And Post-Activation Potentiation)
On Vertical Jump And Jump-Landing Technique Of Handball Players

Ghahremani Z *'

With Trunk Dysfunction

| , Daneshmandi H 2.2'|, Anbarian M 3

1. MSc in sport injury and corrective exercises, Faculty of sports sciences, University of Guilan, Rasht, Iran.

2. Professor, Department of sport injury and corrective exercises, Faculty of sports sciences, University of Guilan, Rasht, Iran.
3. Professor, Department of sports biomechanics, Faculty of sports sciences, Bu-Ali Sina University, Hamedan, Iran.

corresponding author: Ghahremani Z; z.ghahremani20@gmail.com

®

ARTICLE INFO

Article type:
Research Article

Article history:

Received: 05 August 2021
Revised: 13 September 2023
Accepted: 13 September 2023

Keywords:
Post-Activation Potentiation, Trunk
Dysfunction, Landing, Handball.

How to Cite:

Ghahremani Z, Daneshmandi H,
Anbarian M. The Acute Effect Of
Warm-Up (General And Post-
Activation Potentiation) On Vertical
Jump And Jump-Landing
Technique Of Handball Players
With Trunk Dysfunction. Research
In Sport Medicine and
Technology, 2023: 13(26): 41-55.

The purpose of this study was to assess the acute effect of warm-up protocols
(general and post-activation potentiation) on vertical jump performance and
jump-landing technique in female handball players with trunk dysfunction.
Twelve trained female handball players with trunk dysfunction participated
voluntarily in this study. Subjects randomly performed three different warm-up
protocols on separate days: 1- general warm-up protocol, 2- general warm-up
with 2 repetitions of dynamic half-squat at %90 of one repetition maximum, 3-
general warm-up with 2 repetitions of static half-squat at %90 of one repetition
maximum. In the fifth minutes of recovery period after 3 protocols, subjects
performed vertical jump and the Landing Error Scoring System tests, and Landing
Error Scoring System scores, valgus and flexion angles, and vertical jump height
was assessed. ANOVA with repeated measures was used for statistical data
analysis. The jump height increased significantly after performing the second and
third protocols related to general warm-up (p=0.039, p=0.047 respectively), but
there weren’t a significant difference in Landing Error Scoring System score,
valgus and flexion angles for three protocols. It seems that the special warm-up
method by post-activation potentiation can improve vertical jump performance
without influencing Anterior cruciate ligament injury risk.
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1. Post-activation potentiation
2. One repetition maximum
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3. Anterior cruciate ligament
4 . abduction
5. Tuck jump

44


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0]

[ DOI: 10.61186/jsmt.21.26.41 |

— s Gl el gLl S ST 5 Osesl i Ol G s se3] Ol ey dadda jba 5 olalid
4 g wld (o oolla 5L slal b S5, ST iy sl Gl oo U @ al ek des 51 Sas
Lo golse Ol oo abais o 5V0 53 5550 oo YU csls Ol a8 ol U1 595 slagily 55,5 o 3508 Lo p
) ad rl b Ve gl el onl 38 o 850 1 m SU 5 b IS5 58 p8as datls 13 ey
58S g ol ey b sile ROl B gl 4B 5 il 558 G g e 53 258 36 &S (g8
con 7 NY) A8 a8 5 s a5 el s Yt 3 Dl e pladl 4By bl Ve b s Gl

L3S eSS ) Shagn 55 S b wbcals e b La g3 ge3

ba g3 g3l (Ssd slaSes ) Jsi

Gl ol £, Sle) G VYD b s sesl IS oty
(sl

T E YN () oy

OA/Y £ 0/0 (p S48 035

VY £ 0 (e 5l) 43

YV/VA £ /Ao (el o SS) G ess jaxls

$/V £ \/Y (L) oo iy

ds) e s s S e sKlsT 4 018) KuSy 5 Cola VY aols w0 6Bl ader g 53 b e
Q&‘ﬁﬁﬁjﬁ(@j‘éékQ@?@@‘&wJJJJ)MUQﬁRM\M}ﬁ}ﬁb@tﬁﬂ
Oe51 dd eslizal OICul wl 5 s als caiss Glaamin 3l i sesl gl 5 ain ooy dd oLl s s axsls
o S rl 03 RMY Lol Jgol i alnil edla IS5 55 old p SISl o5 &S = s RMDY (s
0 o K=Y (Gllasil 3550 RMIY 007 L s L) 055 08 Ol 0 LSS V0 e G plile) ol 5
A by L8 a5 o8 bl =8 el 2l 4283 0 6 Y Y ((llanl 5,50 RMY IV0 L L L) 1SS
330 LY -V (e RMY L ol a8 Lakis 03,5 didy gl 205 =1 el il 4ids 0 B ¥ =0 ool RMIY 740
Pl 53 b g e b ol e ) 8 003 o0 Olotel ey 55 351 sl g0 RMIY 035y ST-A ol
338 o o 2l RMIY Ol ol ol 0T 038 il 4y Gogn 3,3 oS (sl o = ulg s 5 b o aalsl S
osns 035 08 N 1SSy a5l (S okl e abline b S s s ge T ey ek a3 (V)
503508 B RMY 780 Cus b Ly SISl 1 S (0SS 53 oy S sl 5 035 2 5 ST (U S)
S O30 i3> 0 31 e 5 3,8 Ll L RMIY 780 S b bl Ol 05 &S > (60180 33 Cu s S 6

45


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0 ]

[ DOI: 10.61186/jsmt.21.26.41 |

YET T 05 lous ol ot 093 ¢ 559U 9 (o) 9 b 45 (yidg 3

B @ng-i J.{I)ﬁ l.ad};jnj nd> A s J\ATJA.PM-\(LESS) 55,6 gl d“"jl?‘”""{":"‘"l""‘ O‘}AJT}&)‘}Q.Q
C)LSf-rl}u\m@bvw‘}k%}:&&:)}&j)@ao\Jb‘ﬁch)ﬁ&a)@w‘@wub;rﬁL;\f
—iUL.JSJA)4;'>-|JJ._:_(MJJASQ:?-L)Qéb%)&c&j@cdbﬂ)%dwéuajﬁ)w

(V0) Ws S ol ol 1y ol ganis 0 gl s 5 (a6
J‘)d‘ﬂ‘)r&s Sl QL:.JJ..:"JYLA Lf:"’b C_,\SJ...:: c.wjj:; a[f.:.m.} )‘ 6.})&.9 szﬂ QJAJT)J )‘)ﬂ dlﬁ)wé‘f
&b i L (Butterworth) &5 5L ,08 oL s L (Force plates 4 £V+) oSaus & by Dl
S i Soy p wld o e o3l U lab b Sssesl s eslinal 5oa Ve B LSS5 5 f 4l e 5 io
4 Ol plad b3S o am o8 (Seng 3 b 5 (e 8 L 55 a3) ol Sl 51 g iy s
JJJJ:.I GJJ}ASL;‘LA‘) e .LLL;.’ JJJS OKL.AJ 6}))[.: éLﬁybL)JﬁsuﬁﬂYLwﬂbLﬁ.&ﬁ UK...»‘ &.))j«.a
0 Jaep 3l esliad U Gls s Obey @b Sl ey A a8 S a5 55 5l Oley Olse 4 50 sdalive B olKaus (55,

0 el s o Cu:,\

2
9.81m.s~% x (flight time (s))
8
)‘)J:f Ol 3l eslatal b GO0 o g Cl.&_?)\ dewsl>en

Jump Height =

S S Y (55 (555 31330 g3 Sy b 3 A 03l LESS 0 o1 5135 3 = b ST oy g
D S Ak e el o 3558 35 2300 Ll (slalols s S (gl s g esls ol | 5 oS -
Ol S LS 153 s 355 oS A3 AST s3] (35 s0l ol s sl e bl ) STam (63 5as
3 o plomil ozl 15 0051 & Sl e i ad 03l 3 5 4y ngjjéjlg@m()yﬂ ool ol 3 3 W e
Do 3353 31 b ey el ol 1 ablols 53 ST ks e plawil 1) s (50 Y55 e el s s
SONY, DSR-) o) 55 i oo 5150 505 JLK 55,5 = b 5 B Cu g O als o plowil 15 ST (63 500
Sl o gl 8518 el 5 I8 sl 51 pslal s g () 5528 <l 58 he62 60
S8l Cgz) I s b amin 550 L sn 51 (SC oS A eslinad s 53 S Sdmss Soppe 4 D >
gl oIS 5 shate b 57513 (il o285 (g 1S3 (gl ) Sl i 5500 053 (o3 5 (515 0 Sl
oIS Sla oSy Slus e S sk S sl el e S Pl 4 (65 b SO ST a0
se3g A3 W N lagnl oS ol (1T (515 LESS §ga3l s oslinal 2o 4y oSy oS 6l b

dloes (10-0) Lagnl ales ljlel gy Sl 33 n sl gl Skl d el alone Sl3Ll £ pemme 3

6. Landing error scoring system

46


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0]

[ DOI: 10.61186/jsmt.21.26.41 |

Olse o o ¥ hilael S0l Ll ol 5 o 55 5 (slaSisS Silis (i slallat) jntiy Slslaal o5 o0
AV) s cds b a il 2l Skl

Slo polt 5l lialy 3 s S5le o s05 ausly o2 g A o3linal LESS IS5 51 5 Lls o o shate &
AE Sbely 53 (GASIE sty o S 5 OA) S Sk SO 55 by A 5 SUST S e (Gl IS
g i sS aw a Calg 53 (08) Lad el S b e ol S8 5 Ol o s ool S
A gl 5 b sl Sl 5 e S blas LESS o as 5 5JUT Y58 Jl5ble 5 das 5

O sl (oSl oS Gl 2 o 55 ol 1A eslinad blacal 5 ies 5 (gobl gla i, 5l Wesls g el 3G (ol
s baesls b w55 oy S Sy = ol O gl ) (bl Ll i 53 8 eslizal Lals sl ey 5 lns
LS AR oA mind 03030 5 ST slae sl b sty e 0sa3T 51 sl slac sl plabid 6l
(P<+/+0) a aslizul (Y+ s SPSS™ 15306 )

basl
Sy sy blae gl 058 08 il S SSsn Sl i g Ol o i3ses B gl
Sl DSl o gzl 5 psae 035 08 i S omind 03831 s 03 e (SP/00 5 =FAY/NA0)
53 PV g 155 5) wndn Gl Sl o gl 5 poses 055 0 8 5 EPYA s ISG5 ) aie
Solabms 3l o g 5 055 S IST 5 o Lal 6idls 552 5 (g labime sl () S5 ) (o g0 035 0 5 L sl
o 03,51 ) IS 5T 5 Y osled Jsdr 5o ciliies G IS5 5 gl 51 e 0 3,Shes =P/ 0) LS edalie

NG

(MeanzSEM) [S55  aw sl 51 ey 3508 Cl.é.bl Y Jsae
P F L PAP | PAP Pyere 0350 5 JUtA
/ean® \¥/140 Y8/t £ 4/0 YE/EY £ 4/0 YAk G508 o gl

(Pe/20) US55 5 an oy slaline sl *

IS0t Lzl 5l gy 82508 i g L BLS1 53 s okl Ope3l mls ¥ Jsir

S o
e e
oegvE k.PAP Syeme 035 0 5

7 . kinovea

8 . shapirovilk

9 . Bonferoni

10 . statistical package for social sciences

47


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0 ]

[ DOI: 10.61186/jsmt.21.26.41 ]

YE YT 0, lows cold jaww 893 ¢ 59L8 g (o559 b 43 (g

'/'i\/* desﬁ(ﬁ
| Ly PAP
'/'Vq* LSSMQ‘:JSfJf
\ t.PAP

(PS'/'O) L&J&?}ﬂ u,:.v‘)bl.a.a Q)w *

26 * £
35
24
ey
3 23 -
Wl
o
3 22
Q .
H 21
20
19
18 T T 1
et Leg; =l

(Mean £ SEM) S ;v sl 5l o 3508 5 gLl s

@NOJ;r;Jg)JiA{W)\JM Q}w-ﬁ’:

6}4‘) d.:..il.e 9 uﬂjij) LsL.’.b) cLESS o]«.; B 6)‘.5[.'..&0 C)}L&J @A }.’b u,:“.ilﬁ E) uﬂ)ib ‘.gti‘}) cLESS oja.;
5=072/0F P=./av\ ; =600/0F P=:/0VA Vv IPY) U WARGICI R LS PR e Ck"' Ao D Lasu.b}oﬂ

Al Lgl.h‘_}g.&j £ oyl Jod= s }-"J u..i.(lﬁ 9 U"'Ji’b bl .LESS o pas & .19_54].& CLL.:J (=391/2F P=/\VY

sl aJu.:eJ)ij.jv

(MeaniSEM)Jgj)ﬁM&\ﬁl)\m&i&uqﬁj_}wﬂj 4;___3\)' LESS ajo.'v—i J}.l;—

P F L, PAP Ll PAP Syors 03 5p 5 e
+/0VA At YA A Y/AY £ 1 /0 Y/OA £ Y LESS & a5
/A7) /eVY Vo/8q £ o/AL ARVASA- VA% VV/AY % +/90 s sl
J/AVY Y/ 14/44 £\ /) VY/AN £ ¥ AY/AY £ o/Y S sl

48


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

Ll A

Loy Sl

)ﬁwé\Fl)‘wéjﬁébwb):‘WoﬁYJ&Z

celzane 5,8 0y f

T
Legs =l

[E )

(Mean £ SEM) IS5, v sl 5l e o505 a3 ¥ IS

14 -

Al G |

€| Epgb et (ol

(Mean + SEM)

[ 52-60-920g UO 11'Fe U '9TOZ I¥0 Wo.4 papeojumod ]

[0%'92'T2"20vT'80£02522 T'T00T 02 :40A |

49

[ T¥'92 T2 Wwsl98TT90T ;104 ]


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0 ]

[ DOI: 10.61186/jsmt.21.26.41 |

YET T 05 lous ol ot 093 ¢ 559U 9 (o) 9 b 45 (yidg 3

100 -
90
80
- .
= 194 - s e N
3 60 - e
4 50 1 ';,*..‘-:’e{
. |_.,}'..'.:'..¢-.
s a0 | Wi
% :'\';;’.‘E..-..’".'
1 30 W e
st -Ld
20 - B
10 - A
D T T ."‘\..f‘:-.;‘ 1
ij.n.u ‘Jlﬁ_,_." ra_,_e 1.._3.1.;11_(“1 M‘\L’mq

(Mean £ SEM) S 5 av ol 5 oy poSs a sl 8 IS

5838 i 3 See W ey S3ladkis 5 agee 035 8 3l amlie GOl e el Sl G
Sl 5055 08 5l m 53508 Lin flL) (B Gib s a5 el glls Sl OB 3 358 - b S
R olsban sbar (sl JST55) (esme 035 5 5l o hn Ul & o (oo IS550) L DSl o
4 S (o JSS50) bt Sl (o 1) 5 035 055 5l g o L1 53 Ulslme (Rl 31 0l (piman 3L
Slen (A) (Y1 8) (LU 5 Sle s (V) 01805 5 cradle Dladllas b addllas ) ol sdalis 55 Il JSS 5 5
So 508 S fW) 53 adey Sl Sl 8 a5 Sl Jls 4 1) solalae 1 0L 5 adla ol
L3S e p S8 Y oo 1 e Gl Ol o gl GO 5 Sl gd e s S SIS
adllas ol .8l Rl eges 035 08 4 Camd iy cal w0 038 05 5l S gLl &S dinls OLE
anlllae ol Lol cnl oo 5w Sl b 2 Shes G151 2 PAP B 5o 55 (1) 0180 5 (Sladls
53 RMIY 780 1 i i) OISl &S 1 (sl 2t dWis 0 s S 50158 45 S paall (Y01 £) (50 5 VS
A e a5 S sdalie (g3 50 B gl s olabiae el (RS (3505 Sle aslih) NCAA 520 005
Kt ols 3130 s PAP iy Sldllas lamanl gb |5 sl [a8ls cpl s sl sl Ssbd T s 8
3505 005 o 3, 5hee 3 g0 o PAP 1L BLI| 55 dilae sl (V) )15 6 5855 8l iy aslie Sy
YY) Wles SO a8 Sl ol 5, Sdas s PAP 5108 1 55 1) (g lsbae i osles Sladlas 51 (g5l 3515
Sldlas cpl (Y8 1) dies OU5 L awglis 53 Ols o 53 PAP zis (o108 31 Kby (6,505 Sladllas a5 Jl= 55 «(YY

L;LAJUJLiﬁ,\,,a);&\)\souj'A.gg;,.\.nd()\sjaé&t?db\émdb\j& L;)&.éﬁéujbdf}ij Lol ol s

50


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0]

[ DOI: 10.61186/jsmt.21.26.41 |

s poman s s 55 255 SIPAP JLis w15 s g i o S (il s S e oLl a5 5 Y £ 50
22 S ol il @3l 53 S S e Oly 1y i Sl il 4 063 3L (355 padpe 2 osdhe (VA8A) 0103 5 !
(V8) Wl oo 28 OUT 53 1 PAP (6,108 5l 5 o Kot 4 s 0L

O3 5 (Shedlie asdlln mls b asl ol sl LS pgmn 5 ps LSS 1y (Solslme Sl (s pimen
Yo a3l ol e oo a4 oS e paal (V00 V) 0103 5 0y anlllan gl b Lol o(Y0) 0350 poan (Y41Y)
LS 55 e 5 Sk o 331 ol aallan b anglie 53 05 wu@,ﬁsj;wdm_\ sl s
S 5 oldion o, (V0) ainy 55 Ol 51 0 5SS andllas 53 a5 sdddlas] ol 0550 ol 5 =Y il G
(Y0) ol sdoslinal (144) aniy Sodd 5l ol anlllas s

S LESS 03l o(Y209) OLSs 5 135l 4S5 oslinad LESS 0ga3l 51358 = 2y S5 s 1 512
S oSl oLl IRl G Ole w0 LESS ol eds 1k 5y b - 5 o5l STl s SS oL
el i3 a3 O s m S sk s L ket (S SIS ol Gais e sslasel LG
w55, LESSSE> ( Jlo 555 SsS sduasplis LESS<t .ol 553 slallas Sl (s3lel VWV 2T S LESS
V) ol oty 5 G 355 odas0Lis LESS>T 5 Lo st 55 5 LESSS6>0

53 063 (YD) ol Lo o ACL ool o3l 515 il glacanl U (15 03 553 25 5) 358 53 s
23 ACL slac ol 5l (S5l 3 G b 51 dims o LS 5550 51y (st sy b S 5 4 ST 5555 b
ACL ol (sla, 5556 51 il st 5 e g5 Ll ol plis $0Q) 8l o BT 55 (2806 453 £0 B v asl
Al e

S e sS35 sUlss LESS o jas 55 (gobslas sl 038 0 S S0 Gl v ol Gads
S Olgme o 1, PAP 1 aS 0zs il glandlas s S &y po (G smminr olasl i b Wa s gasl g 515
Sladllas cpl w3ly 534S Cdls sy sl hash 4 Sosp Slallae Ll el esls 513 w550 ACL ]
5 oS Ln g 02l 5l dalllans ;g Sl mde Ul 1) windin 5 5 it Lol dlas! Sl oy (So S
5 ka3 andlaesyse b ST nss8 53 5 0L 5o 1 Sy Solsr e IS Sl e S (YY) 01 s
S e (Koot L a8 a5 Lol QL 555 51 miy e sSs 5 2eS 2SS gl b 5 ge 3T s S aalie
SN 5l e (St S50 (Y0V8) 0L, 5 Ol S (YY) 1S ACL L Las o slacan] dazes 15 0L Ll 5 o
03 1y Solsban Al 5 s a3 = i SOST s ) K jtees IMae Sy SRS sl sKs b ety
ACL 5, » 0L il L baad e oy (\Lms,u;;d:)\;j;\;ﬁuﬁj&iw Skl asls Sl
5 oobes andllas 53 (Y4) s il (Y01 8) 01,5 5 omsle andllas 3 glie 2 ozes (YA) s Las s
o 2050 e b s 2358 RV I L (S5 SO (Saes JI i Glasls 55 (Y0 A) 01,05

501, a0 s 0L 5 piSl wly min GalS 4 e (Dlas— eas Sias A 4B S amd 5 B S I

51


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0 ]

[ DOI: 10.61186/jsmt.21.26.41 |

VLY YT b)w (AR g 8490 ‘d)sué 9 U“S})9 b«b 20 AR

ST Bl s sls Ol andlas ool (F0) 0 WOl 53 108 3 0 G 5 e sl ST alsdl jsb aan
Sl (S st me 53 35 W 53 (SlenS Sl sy s 4 063 ACL ol Sy 5 So
23 Sl 03 il USs S5l (ot 55 (T01) 0805 5t e andllas 53 005 13 05 50
) s odalie L3 Sldlas b alie oot 548 S0 5 ) 550 Jle VA

S5 L LS e lacaml S Oy ain 3 b i 5L Jlasl 51 g (St i S35 Sladllas ples
QL;QM}C);'cL}?BQLsJUa,o):.vﬁ.asmmrbuui.aj};gmjljswbwawl.w\wﬁ)l}w)ﬁ;)y
S IS5 5SS ) ol 5 Sy Asle pla IS5 51 Sladllae cpl s ol & slize SIS sl a3
US55, 51 L Aol 1 el Sy ladllan ol s b 51l eslinal 13 Kot [SO5, Ol 4 (55050
Sl 4i35 0 51 da 55550 S0 se3] Gl Easn 3 ST Sl s (s S e p Sl il O 5 (S
# PAP i1 5 i Sles o3h ol 5 sy esls LS anddS Ollas oS 15 pl 408 S el PAP ;I ..
St s PAP Gl i3 YUY o s e 0L PAP Sldlas iy ool sdaline LG 3 Shes 21590
A3 Skl stdedalin 133 Shee 3l Slallas 5 55 o 5 w3l spm s Shas 3 LAl 4 S s
PAP il 4iss Y+ 5l o 5355 o sl PAP I o aids Yo B0 w5 LG 5 Shas ol 5l Sladlas 31 (ol 5
il s OF Gilaal 51 S aSl s ol s 5o ol ply <Y YY) by dalis e Sl s S
25 G S Sl pl SOl GRass b el AS 4B Sl s gladds 0 ol tul g (53 500 Sy 3 S
56,0 1, PAP 3148 ol ) OF (slacs sitome Lol ol 6315 513 s 2 3550 sl 4 51 1, PAP 3145 =l
D3 i) s 5 SenS laaca 50T 158 e slenin cnl by ccnl o3l 513 s 3550 Slans L
ol 5353 SLnS 3 et Ol s 4l byt 48,5 50 0L s s andllee l (pizmen 3,8
OLE 55 mle oy s (ol 2550 45 i 358 s 58 Ola e S5 2 L s ool ACL
53 8 ey Dldllan ay 5Ly oo e w53 5,8 13 s 3550 55 Il 5 LSy aSle 5 glaand
el ey o

S 5 A%

S 1035 0,8 51 g Ll 5 L gy i SIS (15 51 (6 10 g vy o0 S 0 Bl pash il @ a5 L
5 S e SRSy 53 Klg e S 338 o Clate ()bl 3 Shes (I3l 4 e eges 035 0 S &
S5 b ey ol Vsl (Jassy cul slaasl & ax 5 b onl s odle 33,8 @ls s s Sl
rl o3 lasdlas Sl 4 a5 boandl S o sbl ol ko DL o35 4 815 ool ot Olee L3 (6t
Ll 5 ool by oy Jnyge cpl 5o Caalad L Ol U ol aine s ol 5o (6 iy Slalllae 510 ol sl il aie

52


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0]

[ DOI: 10.61186/jsmt.21.26.41 |

Jjg.l‘,q&bﬁjbjwjg‘)b_gc.}LL:.wb)j.AQ‘JK..JJ‘)‘)))QL:JJAhﬂ)}«%)bbbﬁ&&%?)‘gﬁbﬁ)w}w‘

(S0 y08 g )SS

Olpom oS S50 led 5 law o g oKl Sl ol SGlSe 5 Slidos o Le s o s (s |

o Bl L3 S S 5 s pl 53 53]

References

1.

2.

10.

11.
12.

13.

14.

Baker, D. (2003). Acute effect of alternating heavy and light resistances on power output
during upper-body complex power training. Copyright Warning:149.

DeRenne, C. (2010). Effects of postactivation potentiation warm-up in male and female sport
performances: A brief review. Strength & Conditioning Journal.32(6):58-64.

Gourgoulis, V.,Aggeloussis, N.,Kasimatis, P.,Mavromatis, G.,Garas, A. (2003). Effect of a
submaximal half-squats warm-up program on vertical jumping ability. The Journal of Strength
& Conditioning Research.17(2):342-4.

Mahli, MR. (2012). Acute effects of stretching on athletic performance: the ability of some
exercises in compensating stretching-related performance deficits.

Boullosa, D.,Del Rosso, S.,Behm, DG.,Foster, C. (2018). Post-activation potentiation (PAP)
in endurance sports: a review. European journal of sport science.18(5):595-610.

Sygulla, KS.,Fountaine, CJ. (2014). Acute post-activation potentiation effects in NCAA division
Il female athletes. International journal of exercise science.7(3):212.

Hoffman, JR.,Ratamess, NA.,Faigenbaum, AD.,Mangine, GT.,Kang, J. (2007). Effects of
maximal squat exercise testing on vertical jump performance in American college football
players. Journal of sports science & medicine.6(1):149.

Ghahremani, R.,Nazem, F. (2014). The acute effects of unilateral and bilateral squats on
vertical jumping functional and electromyographic indexes in athlete men. Journal of sport in
biomotor sciences.6(11):27-36. (Persian(

Hanson, ED.,Leigh, S.,Mynark, RG. (2007). Acute effects of heavy-and light-load squat
exercise on the kinetic measures of vertical jumping. The Journal of Strength & Conditioning
Research.21(4):1012-7.

Sutton, KM.,Bullock, JM. (2013). Anterior cruciate ligament rupture: differences between
males and females. JAAOS-Journal of the American Academy of Orthopaedic
Surgeons.21(1):41-50.

Johnson, DL. (2010). ACL prevention programs: fact or fiction? Orthopedics (Online).33(1):36.
Myer, GD.,Ford, KR.,Hewett, TE. (2011). New method to identify athletes at high risk of ACL
injury using clinic-based measurements and freeware computer analysis. British Journal of
Sports Medicine.45(4):238-44.

Myer, GD.,Chu, DA.,Brent, JL.,Hewett, TE. (2008). Trunk and hip control neuromuscular
training for the prevention of knee joint injury. Clinics in sports medicine.27(3):425-48.
French, DN.,Kraemer, WJ.,Cooke, CB. (2003). Changes in dynamic exercise performance
following a sequence of preconditioning isometric muscle actions. The Journal of Strength &
Conditioning Research.17(4):678-85.

53


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0]

[ DOI: 10.61186/jsmt.21.26.41 |

VL€YY D)qus (AR g 8490 “_5,51.:5 9 (:”'3)‘)5 b 20 AR

15. Sotiropoulos, K.,Smilios, I.,Christou, M.,Barzouka, K.,Spaias, A.,Douda, H. (2010). Effects of
warm-up on vertical jump performance and muscle electrical activity using half-squats at low
and moderate intensity. Journal of sports science & medicine.9(2):326.

16.Bosco, C.,Luhtanen, P.,Komi, PV. (1983). A simple method for measurement of mechanical
power in jumping. European journal of applied physiology and occupational
physiology.50(2):273-82.

17.Padua, DA.,Marshall, SW.,Boling, MC.,Thigpen, CA.,Garrett Jr, WE.,Beutler, Al. (2009). The
Landing Error Scoring System (LESS) is a valid and reliable clinical assessment tool of jump-
landing biomechanics: the JUMP-ACL study. The American journal of sports
medicine.37(10):1996-2002.

18. Herrington, L.,Munro, A. (2010). Drop jump landing knee valgus angle; normative data in a
physically active population. Physical Therapy in Sport.11(2):56-9.

19.Urabe, Y.,Kobayashi, R.,Sumida, S.,Tanaka, K.Yoshida, N.,Nishiwaki, GA., Tsutsumi,
E.,Ochi, M. (2005). Electromyographic analysis of the knee during jump landing in male and
female athletes. The Knee.12(2):129-34.

20. Abdolmaleki, A.,Motamedi, P.,Anbarian, M.,Rajabi, H. (2013). The effect of type and intensity
of voluntary contractions on some of vertical jump's electrophysiological variables in track and
field athletes. Olympics.4(20):7-17. (Persian(

21.Seitz, LB.,Haff, GG. (2016). Factors modulating post-activation potentiation of jump, sprint,
throw, and upper-body ballistic performances: A systematic review with meta-analysis. Sports
Medicine.46(2):231-40.

22.Jensen, RL.,Ebben, WP. (2003). Kinetic analysis of complex training rest interval effect on
vertical jump performance. Journal of Strength and Conditioning Research.17(2):345-9.

23.McCann, MR.,Flanagan, SP. (2010). The effects of exercise selection and rest interval on
postactivation potentiation of vertical jump performance. The Journal of Strength &
Conditioning Research.24(5):1285-91.

24.0Q'Leary, DD.,Hope, K.,Sale, DG. (1998). Influence of gender on post-tetanic potentiation in
human dorsiflexors. Canadian journal of physiology and pharmacology.76(7-8):772-9.

25.Rixon, KP.,Lamont, HS.,Bemben, MG. (2007). Influence of type of muscle contraction, gender,
and lifting experience on postactivation potentiation performance. Journal of Strength and
Conditioning Research.21(2):500.

26. Hewett, TE.,Myer, GD.,Ford, KR.,Heidt Jr, RS.,Colosimo, AJ.,McLean, SG.,Van den Bogert,
AJ.,Paterno, MV.,Succop, P. (2005). Biomechanical measures of neuromuscular control and
valgus loading of the knee predict anterior cruciate ligament injury risk in female athletes: a
prospective study. The American journal of sports medicine.33(4):492-501.

27.0rtiz, A.,Olson, SL.,Etnyre, B., Trudelle-Jackson, EE.,Bartlett, W.,Venegas-Rios, HL. (2010).
Fatigue effects on knee joint stability during two jump tasks in women. Journal of strength and
conditioning research/National Strength & Conditioning Association.24(4):1019.

28.0O’Connor, KM.,Johnson, C.,Benson, LC. (2015). The effect of isolated hamstrings fatigue on
landing and cutting mechanics. Journal of applied biomechanics.31(4):211-20.

29. Liederbach, M.,Kremenic, 1J.,Orishimo, KF.,Pappas, E.,Hagins, M. (2014). Comparison of
landing biomechanics between male and female dancers and athletes, part 2: influence of
fatigue and implications for anterior cruciate ligament injury. The American journal of sports
medicine.42(5):1089-95.

30.Kernozek, TW.,Torry, MR.,lwasaki, M. (2008). Gender differences in lower extremity landing
mechanics caused by neuromuscular fatigue. The American journal of sports
medicine.36(3):554-65.

31.Fidai, MS.,Okoroha, KR.,Meldau, J.,Meta, F.Lizzio, VA.,Borowsky, P.,Redler,
LH.,Moutzouros, V.,Makhni, EC. (2020). Fatigue increases dynamic knee valgus in youth

54


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22520708.1402.21.26.4.0]

[ DOI: 10.61186/jsmt.21.26.41 |

athletes: Results from a field-based drop-jump test. Arthroscopy: The Journal of Arthroscopic
& Related Surgery.36(1):214-22. e2.

32. Jeffreys, |. (2008). A review of post-activation potentiation and its application in strength and
conditioning. Professional Strength and Conditioning.12:17-25.

33.Smith, JC.,FRY, AC.,WEISS, LW, LI, Y.,KINZEY, SJ. (2001). The effects of high-intensity
exercise on a 10-second sprint cycle test. The Journal of Strength & Conditioning
Research.15(3):344-8.

55


http://dx.doi.org/10.61186/jsmt.21.26.41
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.4.0
https://c4i2016.khu.ac.ir/jsmt/article-1-496-en.html
http://www.tcpdf.org

