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Abstract:

Introduction: Loading rate, time to stabilization and impulse are considered as the three
important variables during landing in volleyball players. There is no scientific investigation about
comparison of these variables between different game’s position in volleyball, especially in
middle and side blockers. So, the aim of this study was to compare loading rate, time to
stabilization and impulse variables between middle and side blockers during landing of the
volleyball block jump.

Method: 18 professional junior volleyball players in two groups including 9 middle and 9 side
blockers performed three block jump on force platform. The kinetic variables of landing
including loading rate, time to stabilization and impulse were derived directly according to the
force plate output. Independent t test was employed to investigate probable differences between
variables (p<0.05).

Results: No significant difference was observed between variables in two groups, but time to
stabilization was greater in middle blockers and time to stabilization as well as impulse were
greater in side blockers and, respectively.

Conclusions: Differences related to performance of kinetics variables in various game’s position
of volleyball players during landing should be considered as a critical component for injury
prevention and moreover, would affect performance of the players.

Keywords: Landing, Loading rate, Time to stabilization, Impulse, Block jump, Volleyball

“Corresponding Author: Razieh Yousefian Molla, Department of Physical Education and Sports Sciences, Islamic
Azad University of Karaj Branch, Karaj, Iran. Email: raziehyousefianmolla@iau.ac.ir


mailto:raziehyousefianmolla@iau.ac.ir

VEY 5k cpgo o)lod cpgmr Jlo o Fm a5 9 &5 > (55900 b dnlidiad 90

EBL g Sl g0 (HUSH 5L o lios] 9 WL &y oy loy 65105 5b & 55 awn o
JUlg 595 (595 EVS Wylen y0 99,8 ol LS

T ole 1 rimo o (ylibasgy sl (Slid e

. . T 08 - . . =\
U‘f‘ ‘L}‘)‘ef 56;]/: u‘)-éf J}‘s ‘54)1...4‘ 0‘)‘ oKty ()9 gs...)liayu 05;
T e e . e
U‘)”‘ ‘C; ‘C)S »‘5 ‘sa)Lu‘ .)l)‘ oKisls ()9 r=5.1£ 9 ‘Shh o 05;
. .o & .- . . . . e ¥
ORI« Glns 9 el oBAIS (2555 psle 9 (S S 0g)S

VRS AN iy g,V E Y/ 0) il s gl

TN 4

@Yl Comal 5l e canddloly j0 998 e 50 Gllel 5 Sl A e, Oles «NEL 25 (eSS aw tdeade
Sy OUS3L ogas 4 Jllly slo Sy Glee 50 e slo S Cnl duslie dre) p3 (Hndod (gaSE Lel el o955
g5 amlie yol> oot 5l Baw cnlply sl oais S8l 5 (g5, gl )l sl plin jo Sle glis 5 LS gl o
S35 B D)le 50 098 pla JUS gy (G505 5 (Sloo gl (e (US3L o sl 5 S 4 o, Oloj 51851
LS el S5k A g (Slee gl 53k A ol 095 55 15 350 (s 48> Gl Candllg VA 1ol (o9 09 JLly 5
Er o QB S8 0 998 (StS slaosls e 3l planil g azmio (555 p $390s Uin dw Al ok
o3l 5 a8)S )13 el ayjo 0)50 1958 amio o (2955 5 Lagiins (Gulliaal 5 L3 & sy oy w8550
o ool 09 ) 93 G )0 Gaiodd sl iite dnlie 5 Jlod S Jitns

ool o0t osalice 05,5 50 (glbite o gylel Joline gl « uind (gl yeiio 4o 1o uSiles polie Sl o2 et
(P</+0)

Sl g0 GUS 3k bl 5 DL ) sy Gloj (g )T,L 55 (SteS sl (eSlos (e )bl S0 1 i S Azt
yls Gl )l (SemieS sl 5 s yed e i 5log)5 50 cnl ez o 5wl g7y (o loline sl LS
bl 5l om (Jldly calidee la Gy (USG50 )0 998 (S slapite 5o Jloline Dol pue 4y 4z g8 pae (uiznen
a5 Ghelse 5 il (nl e szl @ atily Glo SaSS Dol 4S5 085 azl plg wls o5 (65, g wiile ole O)les
Cesd ol 5 g0lse lo 5 (oSl colld (Sl 9z 6N el 4 098 (o0 09,5 55 Gl 50 50 sl o
Byl S

Juells 055 59, €8 cpdlomal (0l 4y sy Gloj 1 IS L 253 09,8 s gualS lals

Email: Razieh.yousefianmolla@iau.ac.ir .|, ;5 5 axly (codbol ol5T olKails o 55,5 pole o (S Con i 09,5 1 Jggmmmd it g5 =


mailto:Razieh.yousefianmolla@iau.ac.ir

Judls 595 53, B0 )l 5o 39,8 S JLS glos 5 Siloe o LS5k G oedlisal 5 LS 4 oy Ol 6l 25 Al

dodso

iy 5D b g 5 Sl gl slo S5 (sl plal Jgol 5l )] Jlis 4 09,8 5 BT S5 ol sk 4 g i
G Joloe (n et 5l 6)LS gl D90 4z 5 Gl gl Oy @ ax 58 59y EBS Sylee (V) wites JLly (23554
(Gl rogde (1Y) o1y ooge s med abos il o 1) 0L i 5 eon Jlaly Sl Jsb o Coiige oniiST
5 oslilkeel s kol (slo adlge 51 (S plyie & 55 55, g5 Cumnl ouins (lis JLly (53L 53 oud plnil (la ©lee 4 (IS
OUS3l 005 (oo Lzl 55 (59, g8 Sy o5 Caws wy > o alo 58l 0 a5 (g5 4l oo Jlly 55k 5o LSS
o s g0 a4kl (sik it slo Cuny 0 Slowr (Folol sl a3lh 5 (S yegys il glo (g wlel » JLly
wipd (oo ploxl ey )3 )LS gL 5 (Gloe gl Dy 90 ] gl Joe &S S 5 (5,08 la Sl da Sy (0l s
by paie 95 (59, B 5 Sl wile il slo O)lee Il g9 50 0ad plgie Gl Sy Dol s Cony LB
Sl szl Sandge )0 o Jldly Cony 99 ol Solis 330k el G 3l ey 998 o ol (eled o az gl BB 4SS Lol e
S8 OUS3L 5 558 (Slee dilaie 0 555 (g5, g0 5B o ey (USH3L 45 (6l 48 4 IS e 9 el g 55 (55, LS
S92 e Job (nl (595 1 ;5 S i IS5 5 3ged winlsS 555 (59, B Olee 2l w4 O3l 555 555 SIS sl adlare 5o

B5)F) el Gog 3l
39,5 plEim 10 5y Jlael slog i 51 cal e Jladly B5y5 6l ol oy Vo 3l Loy 45 il ool Lt caies liiow
¥y (V) Sl oals 5155 s g il O dga> 40 4,8 rsli;.m 30 5l las LéJl.c..cl S9y ol olail (Y o L0) sl = slas!
3992 )3 ey Joall (nSe (s090e (L8 Ty (Slog b sl (S b 93 992 ok 50 45 wiled S ()15 5 (VAAT) (il
e e (S o LS pllyeal ol b liee 5l s le \6)‘;@)1-.’ Tr AsH) b (o 5 (39 2l VIV B YD
O 50 0xd L 55 jlade nl G a5 WA 958 sl gl A ey o3 U sngee sl )3 (e Joall (nSe (59
SRSl F 5 il b oS el o ol S 50 (V) )+ 0,5 Sezg seniims blLi )l il el (gle o g 39,5
L3 OV wily (o Gl 0eé 5 59,50 ol (S8 00 by S B Qleall 25 el G5z gl ol Sl
5° Ol (2alS 5l 55 5 00,8 Gl dwins a8 T 3 Gmaly UL Jlesl 255 5 00 Sm¥lsSs Ll Sy s
Wi axlge T L 098 0 b cadl]ly &5 eal Pl SilSegs Jelse Koo 51OV walS o Sed i
N0) w3l o Jolae oy o o5l L oS e Joall oS (5505 inie g2 b S| eyl Gl el T udlns]
~ e s (S (6250 2 e g QLSS 0 Shee p a 098 e )3 Lol ead o)y L2y dbenl Gl (V7
Ll oles Job 5o ey o55STs o 9 O 32 00 3l pllosal a0t 398 5 An Jsb 5o 1 etunl NS ,80 (SDlae
slalas 51500 (S5 Sl A Ganm) ploj psie (V) OSS (0 sl 1) S8 > o3l 50 ol Suz 9 (S b
Ciloe TOLE @ sy Slos LAY el 39,3 Jobo )5 e oall oS (59505 el 18 g 53 ooliial 350 Jghiia
Sl ) gz 55T ol 4 dSST s s3gume o Siliasl 4y Spaliys Cundg 31 JUil plSin ooy Jobes Lai Ul 5|

) sy o0 DS Ay e s ax b 09,8 5l s 0131 aao oo ylid aF ol Sledlbsl gl g ouid solain] SColys I pzenly

! Loading Rate
2 Impulse
* Time to stability



o )Ken 5 L3

33958 e 53 oleet) 5 L3 & ey 0oy N £ S 1S Yl s and 55 Ll & 4z L
S Ca Ol )0 e SloyeSl ol dnlie are) 5 (o (ST Ll i 10593 5 (oYL Cueal 5l e cedlly
odas ol ol C8l 65 (59, EBS Ol sl A jo Sl glo 5 LS gls o cay (LSG3L pgas 4 (JLls
ALbls 38 pes gl a8y a5 55 b g el S8 50 Calisie sl iz o dsliie § sl Az Ao (0l o Slalllas
iz slo Cany S5 4 JLlly H55 53, EBS 09z (2o D)lee 2 b psite Gl 69, es DlSL p azg 5 (V) LY VY)
S5y SaiisS glnyeiie g3, g gl axlllas o (VoVE) il San 5 Swiolialy (e olsie & sl odds 425,8 oayl
$l5 vo¥ly 6L 5 ey Joadl S G 5 (opp g WSl 1B Sl ansa 090 | alite 35,8 g5 50 o el
e ay (28, ol gy ) 45 35 a3 (S e G @l (1) ws ey cendlalls 6 50 elbs S)lee T2l o 958 o o
LS 4 Gy Oloj serie akpe) )0 05D (0 O)ly (Lo plail ay (65005 (G955 9 Sk 09,8 5l s 4 S N5 4 S
5 S Ko (A) WS o )lil calides Slz ) 3508 e ke ol )0 ks LB gle gl 4 (YY) L1l Kan 5 s
alizee Slelis )| 51 99,8 45 Wow; 42l (pl o g 53,5 Bulond el )l a5l 098 (ol paiie (59) 2 5 (VARY) (il e

(V) el 35 35 llonsl 5l 55, 5
39,8 (SeiieS sla)giS e anslie 9 13l o jome b (Auion 35 03 pae 0umd (LS 059> (nl )3 eud plowl Slalllae (55950
ol GliZee slo Sy 55 55 69, B O)lee Sl )0 5 Jlely abox 51555 aliBie Gl i) oS sbe &)l (e
gy 5 B el 35 ga ol ,550a slo Sl 5 Jalse (s s 5 st HE 995aS 45 sl 455 4
S5, 8BS S les 50 95,8 plSin LS glos 5 (Gl gl LS5k o ellial 5 DL 4 G o) 16 IS L 55 annlie S0l
135 05,5 55 13 Al 35h (sla ke o o el Sliie sl & i L o5 Sl gy o o Jllly 5

18 0929 Dslity (Slee £lid 9 LS

b b9

09,5 39 )0 5 Sl sy pol> (o md (590)) ;0 AT e ted )3 65 Hged ho, b sl 4> 5 pe plexr cenddlly VA
S8 p o ped 33 655 Wiged 9y b ($0905] Llie  ple Gheghy 50« gl Sk g Sl glis S5k 4 Juls
3 B Ol plaml iy, 5l mizan oy 03,55 1,25 4253 0 1, (So3lsr b sl o] dile G55 (LS ioges
o8isla] o i ol anlllae bl pll Ul pe oo ioges Liasl | gl o &5 1 asbicialis, 5 azily alST wjoy sl2]
235 1B 0l g oy 3550 Ol (oMl 5hste JLdly Ggaml 08 S 5 g Sl (e ateS

s 1085 05 @1 b s 5l 50 lacss (655,18 L e cnl o 55 sy gl S addlle (nl o (2l 9550 )l
(VF YY) 95800 plonil b iz 99,8 &j50 a1 )5 (55, g0 plonil cazr ool o 0955 5k 5 65 5 Lagily Jolie (105 o5

\A



JUdly 555 555 LS lam 50 39,8 plSin LS o g Sloo gl GUSH3L (G Gudlisal 5 B3 4 (s (o) 5,138 3L 7 5 Al

0P &9y EBS Ly N pgal

P55 4o VO 5l am 09,5 55 (sl Sagaj (usgms y3iS Clo ® LS 5550 Ve v v) 9,05 dmio s grnl S5 g
G508 oy du alSlaz jsb dy 05y 48,5 )18 00l 5 (g 390 5 S Bl aS Jlls pgate (o555 14 Lo S
S ools ogei ld o isls bl g0 axas (g9, p dy2l e e 0 Gl aads SO col il Sy Joled b iSTas
S 99,8 (S Gloodld s ((VO) wl oslitl 55,0 B (il 8 (0 b 2550 ;8 5l ey Jaddl oS (595
L @lle 5 n5 J>lpe (b gy amio glo (295 5l lesine cpudloasl 5 O3 0 o) loj «5,l85 3L 25 (m BosS
WS 18 el s 050 i I3 a5 s s el o T iolie (giludloyi Lol yen g wiah gl ) lgas
:(\0)

8,95y i 1 T ay oy (o) el deion (S90S dplna 1 T L 25 @

b ) Dol a9y Dl ey b 0ye 5l e B aiS o Job a5 gley Do il il 4 o, ey @

Oy oy B ey a0 b 0555 alaod Slelo) ) S (93908 (59500 (e H0900 ) Clus dlore s pullios] @

O0) () dolw) ols @
Impulse= At | F; V aoles

Yy



o )Ken 5 L3

3000

2500

2000

1500

Gogee Jodll (w8 (59

i)

1000

A

\4

500

Ol & oy o) ol

39 895 EVS wjlew 50 99,8 o) — 93 (S ) yl0 g0

Sy sheoys )LJ Sl el VY Jow el el (o ool I ey bawg pols asdlae G)LJ Jedos g a3 ol e coles
30 e 90,5 oolatul bosls x5e5 99 Jloy o) 2 jskaie 4 Shigg,mlis Q}Aﬂ 3 g o sl Glyzul (Sl dwlxe
S GBS Glleasl 5 OLS @ oy ey o6 105,k 5 sl ite anglie 5 Jlos Cgx Jitae T el 5l w al> e
g el laggesl Jolhe (alos ol soliinl 555 (55, gBs &l (sl 2l pla LS glis (5,08 LS5k 5 (Sl glis

YW f@‘jw)ﬁpf‘/‘a ng‘oh.x.aéla,u)o 09'9

sl osalive (BB (V) Jgaz po LS gls 5 Gl glbs (LSu5L (Goge3l 05,5 59 ST 900 Sliogas

SILS B2 9 b gl0 (LS 3b (F0905T 09,5 30 5 Sudl)F 900 Whoguas 5 by W1 o)liae Vg

oSl & 3 sl Gl yuil 399 G9 oS glds slag S
ooy EW) SN 009 py2 (o SHilw) 03 (Jbw) oo
(0 slw) (pSobs)
FAFVE QY Y. OV/FA VAT/YYEV V) \V/FVE NS S gl LSS50
\RIACERAE \RIAZIV A VAA/+ - EY/YY \WARZN/- 0 6L £s (LSS 3L

092 ools (':’)9) u&y JLOJJ OM\)ULM..' &Lss).ub 09"’)] C.)Lu

YA




Juels 555 555 B> Dles 5o 99,8 plSin LS gls 5 Sloo glos (LS3L G bl 5 LS 4 Gy Ol e IS L 5 anslie

ool oaplie LB (V) Jouz ;o (5508 LS glo LSl g (e Sloo gl (LS5 05 59 (e JBns (5 1305] @l
Dolss LS5k 09,5 99 3 Beiod Slayiie 5l SelaS g G il (o0 i Jeox (nl @S LA ek ples
Pl 0 0,008 592 (5 lobse

@)l sl y) pBGR (5L g3 g (Slo EBS (USTL (s 5o Ileesl 9 Ol A (i (Lo (5510530 E 5 (S puitio dns il Y Jgur

JLdly 598 59, gBS

Solobas whaw | (Foylol | pSileo  luitiw! Syl RSB S
VY V/Fa OYIVY V480 Sk glis SN F
OFN - £ YF - 6,8 gl (4l 2 (i 9)
XY VY- AAERA! Sl gl Old @ e oo
VoY - /F0 sl glos (ail)
oY V-0 AN =RV S gl ol
VS £ Y ©,Ls gl (4l .y gud)

(P<-7+0) lolize &glass

S R

Sl g LSk 5 6, gls LSl e bl 5 S & Gaem, Glej (ISL £ amlie pol> Gudou ) Saa
Ol e 6,15,k £ sl yesie 5l plaS men (a5 ol plis 12 gy gl g Jlls 55 59, B Sles )0 998 s
a5 052 (5 foline Dala5 S gloo Sl 5 oo g5 Sl 09,5 55 o 59 olloatl 5 S5 & ke

P45 sl 55 5 i slosl (Sllasey I Sl Sl 59 55T3iel 5 e csle e 51 K2 gl 4 5 555 €6
Slalllas 1351 5 conl 4855 8550 Jloly alizie la s (LS50 m amlio 5 g0 Shos Sl 5l (2 (S (Lol
SRy San L) pol> feghy )0 cw)p 0j90 Slayiie plS 2 dS 0555 e i 4y alie) (pl )0 (6l el S
2 1,38 ol oLl jelaie 4y (3 ,)) Wil ools ploxl calizes sl oSS L 09,8 Jlos 4 (SilSog sl yuiio gy p b g |
Al (ol g Aoy 9958 5 G Djlee sk 5o bl 0dgs g9, p (Ve o)) GihSer 5 (655 wlws cnl 5l 0550 iz
odd Jloel (Sl 625k 52 w2 9 0,Shes p e 098 (e 50 33 G pead 0y dbasl e 5 (KSs & W,
Ol g Com olol p SLow plal Seilegr 2 09,8 e 53 ST il 625k £ g 0l Sl 0 s eSTael les
5 0b5 Om y0 Sl A ey Gloj lo Sl gy g dlie 4y 55 (Vo V)) Guil)Sen 5 bl (VF) Cosl atsly abogy o

vAa



o )Ken 5 L3

@ Oty Slr 658 Oy I cod gl b dnslie )3 gl mhaw (59) 2 998 9wty S5 4 e sl e Ol
() oS e ol 3 ], ols

Sl 5B Gl 5o oad adgs (iS55 5l dge eslitul wieils sl oy ssb 4 JLdly j55 59, EBs (in ©)lee 3 992 51
85 8l 5l (St 650 oo G L olpen b o gyl QR oS 055 e Sl 435S0l (g ol el
Wlg oo Jldly GLS3L 50 05,8 55 a5 L ol 5l ol (V) 09 (o iz 09,8 Jsb )0 ol 5950 5l (4R
lisee slo a5l oo JLdly (LSS5l calise sl Cany 50 09,8 b b o] 5 o8y cuw] lie b (sorioms bL3 )|
el 510595 5 (55b5 Sl 5l il Se 5l 6reRin 3 9 Slee Sl il e 9805, L SlenS o8 5 (S
Oylen ) 005 (oo 2l ool 4 S gls 5 Gloo g ny g3 0 JLly 10 555 (59, 10 b (lgie IS oS ok (e
Slapiie G (S5 la Dglds Gep 4 e Cosl (S ol e a5 30 (25 BB la Sold (63 Shes L
Ceng 99 (nl Gmt e (SRS (Sl ie o Sl S5y (ike @ 1Bk Gl hol 45 Ssms nl b s e T Lo
5 @SB VOY ply 0 YIVE) 0l 4y (oems; Oloj (5e0lee (5090 5VL 0929 b g 28,55 )8 a0l 0,900 JLdly jo caass
¥ il o IYB) Slasl 5 (46 1 s OVIVY iy 50 081 ) 6,8l 55 eSiloo (309 5V 5 5 oo glis (LS5
ol oais sanlice 09,5 93 o 4o (5 kel loline gles (g, LS elo LS5k o (a8l g

o2 sy lp i Sy almlr aieils oS b (T 0 55 s, g0 D)lee l2l s @ azg b Gle glis USG5k
ol sl sl e by Yhoiol cenl 005 95 (28 sla 09 sl slp H55 Byb 93 )3 izred 5 )95 (Sl Cuend
ol il o2l Gy glyzl ol 5 omsll dAilgn lsie 4 ¢ Jol sy gyt oxtl iy enls siales SiSS sl bl
FYL Yot et )o il Sbial & Selas slo Candg 5l Sl 4 oy sl st ooy & 5k 0L 5l eg)S
&5 9 odlal Syl s e 5l Sl g BB s e 4 BS3L 5l 098 cnl )0 Sl & paem; Oles oo
€8 % 4z g b LS gl Sy (USL )0 Gulplis il e 5l 03)ly Jeall (nSe (95w e b (periis LLS)I (5, I35L
Lo T 9 58 555 sl Az o 5 o (S il s o (e Sl ool sas ol e T 5o b asd liee 5 05 998
1> 09,5 (LSl B S gls LSk oSk cnl Ol 3, Mes alie 5 (S L5 alals Sl g dales YL
ol 5 05 s Sl 5 L ys Spgan Wil iy (o585 00903 58 (53, g1 (sl e plBl Sl col b I Sl
boamalie )3 )L gl Camy 0USu3L 5o )10 25 5 bl (eSle G092 VL Gl ez s Wl (o0 Vi
Ol 55 5 QYL )5 (S 09,5 @ (o po (ool ol sl Cugasme 51126, 25) waly (Sle gl ey LS5k
slo 2bj)l g (o w5935 50 G jeax b Bolae &5 ol o)l el Gloy 4 dazg b rizmen .l 00g
W8 pd Ojge 398 b b e (SlersS

0030 )L 5 Gl B> (o3b ey b gle e dldlg 5l 09,8 90 lee jo (SlS ke Al o 6)1,J Sobize Sglay a> S
2 loline Sl pae 4 azgi b imed 0Bl ge Jleixl sla ol 5l 6, Kian g (BT 20 0 yed 0ged (LSS50 oyl



Judls 595 53, B0 )l 5o 39,8 S JLS glos 5 Siloe o LS5k G oedlisal 5 LS 4 oy Ol 6l 25 Al

Olye Lo 58 s, glbs wile ple Sjlee izl Sl e (Jlly She 9 LS s (LSl o 958 (oS e e

@358 50 05,5 93 (nl 53 ol 9 o a5 Lalss 9 O lee cul o Sl A atly sl ST gl a5 085 Az

Byl (S Cewd ol 5 goylge ple g (SO Sl cldled (SolelS ez (6,500 ulge

‘s“é)éé 9 M& 3y

ads g ol oDl (5 5002 JLdly gl 08 (Sepadl (o ateS 511 095 S5 g pads Sl e cllin (B aius g awy s

10.

11.

yls go pMel Jldly (o o (5,0l 5 LSS50

&lw

Zahradnik, D., Uchytil, J., Farana, R., & Jandacka, D. (2014). Ground reaction force and
valgus knee loading during landing after a block in female volleyball players. Journal of
human kinetics, 40(1), 67-75.

Lobietti, R., Coleman, S., Pizzichillo, E., & Merni, F. (2010). Landing techniques in
volleyball. Journal of sports sciences, 28(13), 1469-1476. [Doi:
10.1080/02640414.2010.514278]

Daneshjoo, A., & Hosseini, T. (2019). Strength and range of motion of internal and external
rotator muscles in volleyball players with and without uneven shoulders. Journal of Sport
Biomechanics, 5(3), 134-145. [Doi: 10.32598/biomechanics.5.3.1] [In Persian]

Yudiana, Y., Slamet, S., & Hambali, B. (2020, February). Education and training of
Volleyball Information System (VIS FIVB) based volleyball playing performance assessment
program for volleyball coaches in West Java, Indonesia. In 4th International Conference on
Sport Science, Health, and Physical Education (ICSSHPE 2019) (pp. 327-329). Atlantis
Press. [Doi: 10.2991/ahsr.k.200214.087]

Boden, B. P., Dean, G. S., Feagin, J. A., & Garrett, W. E. (2000). Mechanisms of anterior
cruciate ligament injury. Orthopedics, 23(6), 573-578. [Doi: 10.3928/0147-7447-20000601-
15]

Olsen, O. E., Myklebust, G., Engebretsen, L., & Bahr, R. (2004). Injury mechanisms for
anterior cruciate ligament injuries in team handball: a systematic video analysis. The
American journal of sports medicine, 32(4), 1002-1012. [Doi: 10.1177/0363546503261724]
Yeow, C. H., Lee, P. V. S., & Goh, J. C. H. (2009). Effect of landing height on frontal plane
kinematics, Kinetics and energy dissipation at lower extremity joints. Journal of
biomechanics, 42(12), 1967-1973. [Doi: 10.1016/j.jbiomech.2009.05.017]

Valiant, G. A., & Cavanagh, P. R. (1985). A study of landing from a jump: implications for
the design of a basketball shoe. Biomechanics IX-B, 117-122.

Liu, K., & Heise, G. D. (2013). The effect of jump-landing directions on dynamic stability.
Journal of applied biomechanics, 29(5), 634-638. [Doi: 10.1123/jab.29.5.634]

Zadpoor, A. A., & Nikooyan, A. A. (2011). The relationship between lower-extremity stress fractures
and the ground reaction force: a systematic review. Clinical biomechanics, 26(1), 23-8. [In Persian]
Crowell, H. P., & Davis, I. S. (2011). Gait retraining to reduce lower extremity loading in
runners. Clinical biomechanics, 26(1), 78-83. [Doi: 10.1016/j.clinbiomech.2010.09.003]

AN



o )Ken 5 L3

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Samaan, C. D., Rainbow, M. J., & Davis, I. S. (2014). Reduction in ground reaction force
variables with instructed barefoot running. Journal of Sport and Health Science, 3(2), 143-
151. [Doi: 10.1016/j.jshs.2014.03.006]

Cheung, R. T., & Davis, I. S. (2011). Landing pattern modification to improve patellofemoral
pain in runners: a case series. Journal of orthopaedic & sports physical therapy, 41(12), 914-
9109.

Schmitz, A., Pohl, M. B., Woods, K., & Noehren, B. (2014). Variables during swing
associated with decreased impact peak and loading rate in running. Journal of biomechanics,
47(1), 32-38. [Doi: 10.1016/j.jbiomech.2013.10.026]

Robertson, D. G. E., Caldwell, G. E., Hamill, J., Kamen, G., & Whittlesey, S. (2013).
Research methods in biomechanics. Human kinetics.

Jalalvand, A., Hosseini, Y., & Amini, A. (2018). A comparative study of ground reaction
forces, loading rate and impulse during single leg drop landing in Recurrent Low back Pain
Population. Anesthesiology and Pain, 8(4), 46-60.

McNitt-Gray, J. (2001). Impulse generation during jumping and landing movements. In ISBS-
Conference Proceedings Archive.

Fransz, D. P., Huurnink, A., de Boode, V. A., Kingma, I., & van Dieén, J. H. (2015). Time to
stabilization in single leg drop jump landings: an examination of calculation methods and
assessment of differences in sample rate, filter settings and trial length on outcome values.
Gait & posture, 41(1), 63-69. [Doi: 10.1016/j.gaitpost.2014.08.018]

Ross, S. E., & Guskiewicz, K. M. (2003). Time to stabilization: a method for analyzing
dynamic postural stability. International Journal of Athletic Therapy and Training, 8(3), 37-
39. [Doi: 10.1123/att.8.3.37]

Pappas, E., Kremenic, I., Liederbach, M., Orishimo, K. F., & Hagins, M. (2011). Time to
stability differences between male and female dancers after landing from a jump on flat and
inclined floors. Clinical Journal of Sport Medicine, 21(4), 325-329.

Tillman, M. D., Hass, C. J., Brunt, D., & Bennett, G. R. (2004). Jumping and landing
techniques in elite women’s volleyball. Journal of sports science & medicine, 3(1), 30.
[PMCID: PMC3896111] [PMID: 24497818

McNitt-Gray, J. L. (1991). Kinematics and impulse characteristics of drop landings from
three heights. Journal of Applied Biomechanics, 7(2), 201-224. [Doi: 10.1123/ijsb.7.2.201]
Fatahi, A., Sadeghi, H., Yousefian Molla, R., & Ameli, M. (2019). Selected kinematic
characteristics analysis of knee and ankle joints during block jump among elite junior
volleyball players. Physical Treatments-Specific Physical Therapy Journal, 9(3), 161-168.
[Doi: 10.32598/ptj.9.3.161] [In Persian]

Fatahi, A., Yousefian Molla, R., & Ameli, M. (2020). Three-Dimensional Analysis of
Selected Kinetics and Impulse Variables between Middle and Wing Volleyball Attackers
during Block Jump Based on Integration Method. Journal of Advanced Sport Technology,
4(2), 69-75. [In Persian]

Farahpour, N., Jafarnezhad, A., Damavandi, M., Bakhtiari, A., & Allard, P. (2016). Gait
ground reaction force characteristics of low back pain patients with pronated foot and able-
bodied individuals with and without foot pronation. Journal of biomechanics, 49(9), 1705-
1710. [Doi: 10.1016/j.jbiomech.2016.03.056]

AY



Juels 555 555 B> Sles ) 99,8 plSia LS glos 5 (Gloo oS (LS3L G ellimal 5 Sl a4 oy (o 6,11 255 Al

2. Cortes, N., Morrison, S., Van Lunen, B. L., & Onate, J. A. (2012). Landing technique affects
knee loading and position during athletic tasks. Journal of science and medicine in sport,
15(2), 175-181. [Doi: 10.1016/j.jsams.2011.09.005]

AY



