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Effect of Plyometric and Theraband Tainings on Ankle Proprioception and Strength in
Adolescent Soccer Players
Ziaei M?, Esmaeili H?, Mirshkar M3

Abstract

Purpose: Ankle joint proprioception and strength play an important role in its stability.
Preventing ankle injuries in soccer functional movements requires accurate proprioceptive
information and sufficient strength. Therefore, the purpose of this study was to compare the
effect of eight weeks plyometric and theraband trainings on ankle proprioception and strength
in adolescent soccer players.

Methods: Among Isfahan adolescent soccer players, thirty were purposively and conveniently
selected and randomly divided into two groups of 15 namely plyometric (age=12.87+2.64 yrs,
height=151.80£14.15 cm, weight=46.50£12.16 kg) and theraband (age=13.40+0.91 yrs,
height=151.20+£6.67 cm, weight=41.53+8.87 kg). Two groups performed their training
programs for 8 weeks and 3 times per week. Each training session last for 45 minutes. Ankle
angle restoring test in 15° for ankle inversion-eversion proprioception, and plantar and
dorsiflexion strength tests were used before and after the training program. Repeated-measure
analysis of variance was employed for data analysis with the significance level of (p<0.05).

Results: Within group differences results for plyometric group showed significant decrease in
angle restoration error (p<0.05) and increase in ankle dorsi and plantar flexion (p<0.05). Also,
the results of this study showed that theraband training decreased angle restoration error
(p<0.05) and increased ankle plantar and dorsi flexion strength (p<0.05). However, there were
no significant differences in ankle proprioception and strength between two groups (p=0.05).

Conclusion: According to the results of this study, each two type of plyometric and theraband
trainings improve ankle proprioception and strength and there was no differences in
effectiveness of two training protocols. It is recommended to athletic trainers and clinicians to
use these two training protocols in order to improve ankle proprioception and strength.

Keywords: Injury Prevention, Proprioception, Pyometric training, Strength, Theraband Training

Received: 2019.03.12 Accepted: 2019.07.06

alezg JLigd (sl b go wyud g Hos o p Wbl g SO yogady Wl yoi il
v)lg.wﬂ.c M)A argsl..cl.o..u‘ M[}g\k;xt..@ ana..m

2L slocanl 6K w8 o bl Jade ool )l 0 et i b e Jake D)0 5 e > i
.é%d‘y?dlﬁwupélﬁ@nk’;})ﬁswa?ﬁ&b‘ﬁjt&‘{)la%&bb{)&smm

Plal D50 a9 QLU o ws (3 g diedan Do a8 T (ledol el Cedligd (llsz g Ole Sl iy 2 (95
5 (p S skS FEID- VYNNG )55 o sl VOV/ACENVEND 08 (JLo VYAVEY/FF (10) S pogads (5,8 V0 09,5 90 55
Sl Do 4 0,5 90 .l (p,5 LS FVOYEAAY 55 e gl VOV/Y £8PV 08 (Lo VY/F- 24/ u) Wbl s
Sohate 4 a4z 30 VO agly (5lesl ygesl . arsls Sl el ploul 45 ad 80 FO Cow 4y ado 0 g and> 4w dan 2 g aian
ool iy yo3 daliyy 3l am g LB 1y e jouSIE (susy90 5 LM EDlae 08 (505l 5 03590 5 03550 (hee e 2l

A oolaiwl (U474 0) 6 loline o [0 (5,5 sbrojlasl gl il g 3BT Jow 5l ledlbsl Lo g 4 o0 Cger 0l




http://AWW.MUMS.aC.Ir : agie Sy pole olBails colu B PUSCSSPIRT H I P WYCOYON FICHCEJUN S| BN V-S| SYOS

09> 8 SRl g (P=11+0) 55lujl slas Jloline (2015 oSy yogely 09,5 50 (5295 (55,0 Dl gl (o asdly
cel Wby Sly pai a5 ol lis aslllas ol mls uoren ol lis s S5l ;o 1, (PS--0) L o S8 Lo
e 05, 5 it o () b 05 sn (S0 1-D) L e 008 aliil 5 (PS01+0) (sl sl Jfolins (salS

P14 0) ais sdnlice g lole Dglas by goo )08 (Bas o oyt [0 (Wbl g S yiegaly)

OMae &ja8 g hee > dgapr o Sl g G egals (0 e £95 90 0 ol it @l 4 dxgi b g S Azl
o> Ogate 9 Dya8 il sl 150k y0 g Loy cplplo o )las sgg (IS (e £95 90 1Ly g 09d 0 b e
S ool Wbl 5 Ky tegely iy yad 5l Al o b o e

D) hae (e oS egely Sl pod ALl Sl ped el ) 6 Rty 1gaalS Olals

ORCID: 0000-0002-6882-2612  H.esmaeili@spr.ui.ac.ir . Juelow! ol :J ghumo odcums g5

el Sl 5 (55559 (ool ol 05,5 ¢85 y9p5le 0aSadls gkl olStils gl w0

Ol eplebal plehal olKails ¢ o555 psle 0aSails (o559 (ol sl 5 (Dol SIS o wis | ol 15 )
Olnleoledal pledal olals (o259 pole 0uSiails (085 Siliags 09,5 Jlsbewl -¥

el eoleiol o loiol olKails ( b5,9 polke 0aSidls ¢ b))y ewlid ol g (Mol IS 1o w )| ulis IS ggmmails -¥

093 4 |y b el cpl o ys AY a5 cl ELEINRY doddio
Ol St b e Ol (rl 50 (0) w0 (oo ol S V¥ sloaS e 08 fgkes Ve v 5l i b g
4 5y9b 4 HFY) ams o olatSl 33 4l o ol Federation of ) Jlsgs Ll oo oguwl,ad gac
JEY RN ETR P g N SR PRV I IR «International Football Associations; FIFA
VYO 055l p oo JLogd codlad s ol 3l as el Ve o e O (V) Sl B sl a5 lad by 5l S

N 923 o )b o o] P Fr sl s, cnS lp Rk s e slo oS
Juisd QLSuil 5 o caml ol sl &5 Llse ()9 4l Gl (89,05 p Casle 5 Jligd slo S,
Internal Risk ) gg,s jas Jelse 5l a5 ,le w0gi @S Syeb 4 el sols il |, canl 9 Jlaxs]
b oge 6 bl b ojlail § 45 e aisle) (Factors @ S (B9 4, (ol slp oYU ol £585 e
L oS (o > g slow plal &jad ( Lade Lo ] g0 lpme (V) Sl oads 5155 o ats, ples
g et Lo e 08 (o3l 8 5 (Seigdom slo (S 2250 s YO LY - sg0 0 JLigd LSS5k b 5o
Jelse) (External Risk Factors) s s Jalse o onl ol 0o 03] aast diblue el Vo v
(e Lulpd 5 (25559 hlog (sbla> hlug (Sl zlye ol S b Bl Jlo o 0 S5k e oS
ol (V) sl oo bas o USG50 65L Laa L oS Slime a5 Cewl 00l ools lis pumen (Y) 09 oo
Sioe g PBl oS el Gl ende ol 2 sl TIA Glszrgi Jligh GLSsk 5o ol g5
Muscle ) Mae «,08 4 (Proprioception) Ol ol 5l g aB (o &y Cpped g Ailue Caclio Vo v
Jolge b Lo o 35> st slo, 9356 51 (Strength Aislos (a5 3y Yo/ g 503 o 48 duoyd £
o] £589 Jlaiml Liul38l 4 i Wil o SIS e oS wiols liad Slalllae (S p iz ye (F) widl o 3]
slaoliigys plgiee |y (hee o (V1) 093 (LSu3L Sl o ye5 e Sl i Al Gloy 53 G Gl
G5y smas olSwd 4 00,y (sl Sledbl) che o) ghe pyzmer Sblss azye Jl onl L L
by b e slo 003 S &dls 55 (V) 0,5 iy Sgdsn el bl FeS LS5k s Gl 5 Oyl
ol smae oy 4 b ] Jas ) Sl SIS 20 4 dilae Gloj o sl Caon 5l ol Jliwgy a5
S35 e ras ol 4 sl sl ge 1) DI 2 SIS () 955 Iy G e 0oy (6l sl aos
03 S (V) wS (e Jine Sl (3l cox Jgd BLSesk 50 4ol aindy ol & Cul oad

VY



http://jpsr.mums.ac.ir : aloes colu

OYA9 HLeasl) ¥ oojleis - 0,90 —aguine sidelys 9 (Sl pole dloxe

Ol & Ol s w8 cpl el S adls Sl
95 Jate (SB, OlS Rl Coz (e Ghe) S
Sl b S yiesely Sloyed 09d (oo Sb (SDlas e
S olmla 1o jie g b alizes sl (o plovd
2 ol 08 s el e a5 el Dlae uac
YY) ol 55,5 stieslys 5 g3l oolo (slo asliy
W@ py5 50 Sggn Jodo @ aills Sl e oo (sgm
39 4 59 09 S (e 9 Vb (SRl E98 S (5 Ao
ioly g 3l oolel slo asliyy o 1) (gl ohg oSl
Slo yed lare @ a8 Sl o ol (YF) Canl 00,5 o
Saw¥l il 5l gl pe ALl odg, i Seglie
g Oy (e pae phugw 8 Skes 250 sl
Spse o 9 ,5hes cillg ploxil )3 ol B Ul )33
(YO)

I bl ceglie Wl pes 51 (YF) o, g HaAN
o 090 bge el ablo g g bolBl (s,
Jols o ool eamlice inldl dh amgi b o )] LSl Ll )3
@ Oloyes ol 5l plg (o0 a5 W8S lo 09 90 50
(Y8) 5,5 ooliceasl o3l 5,hos Sgugs 5 il sskine
55398 Sl o5 ,5b oy 4 (YY) S 5 Baltich
08 59, ©0,Shee ol iyl 5 b e e
el 5l 6nSslr s Jzesy JrS (onge SH
ol ol plas o o) gl i ls 5 saie oI55 54
el ol (g 3 90 (Sl eiie )d Sgnge Sacly Sl oS
Sl yed 5l oolainl b aS Woges bl izen (YY)
& sl el 3l ool Ol & Olsie ol g (5,08
obas ldllas (Fp cl (Jl o ol )5 656> b
Tt Sl a3 g bl Sl yed aile Sy jas a5 Aisls
slaclsd g by Jolo sgape 4 0B (Db pras
Pl s 8 olo) Slo hn sl seil wiile 50 ,8Les
L ol o (V) aiied Y Jolas (9031 5 (abolice
oalatul 550 sl (15031 5 Dl pad Sglie Conle g
Pl b e 695 2 o9 g Slu el 1 el
I Soolon 4 wiajls 5 Sslals slo (9051 (Jg ol
(Y ) ol 4235 1,8 0nlizal 5,90 ol el

50952 0L5 b o (slo ol g5 £ Sl 4 x5
o sl 43 5l Sslr 50 D508 5 hee e
Soyegeh Sl ped a5 (58 I kg Sl Fige b 4l
9 b e Jade (o > g 08 39 (Ul LIS

YA

(o) (Slo o 0ni S Juls adl, jawss g
S50) i (h] grae glo abl 5 535 (2l
5 Gl 9,9 Z 5 (G5 sFg el g (Dlas
30 sBas i Coadl p Slidsd ((V)) s ((owles
WS e aSE Jligd oLSih el I uKin
s (VF) ol Kea 9 EILS (Jls sl (YAYAY)
Syl g ol 2ol38) LI 1)L e Juabo os u>
hos > 50 Slti (Gl pogdle oS Glo b e
O 5N (2195 50 el o Sl s 5l 4l S
Jolas 1o Jos o alS Sle e oo iali8l i)
(7)) a2 (oo joa ]y 10,905 Jbo o 5l 9,02 Lo (ygukee
Quj)aﬁéthépdbﬁljapé;bw
Jate Gl bl Mlae e dled aols ol 5 slisl gq,.0
a3 o Gl L b Jeate el Jlaiml g ool
0 Ty has slal anld o as gl (VWWAA)
aS ol 5l dlol> (s9,0 5 Dae 6,5 Tas oLl was
a3 oo ,l,8 5l Cod ] 0gd oo Al O0d g
5Ul5)>)—~&1 Caidge dlﬁ\)awﬂo)&é ()
b 0 E5950 ol 4 0yl (RS 55 ol 5 (6 Rty
Sl 009y Liseilys laasis ax g5 9,90 ] slo Lo
abasly s 0 b (YY) )], 82 g AUQUSESSON (Y +.YY)
olad ey | Ol b Slizw plasl dlae & 548 6
s |y 05,9 Wil o OMae axs a5 wisly
o Olac cans (o a5 wisls lis (gl aslllas o (V)
e i 50 fs sy alaly b s (o5 5l 5 b
bz 5 sl Soran 0 Gkl Lo
O ) aaals L8554
1y 6l sanzn 2Rislesl Oligas oS5, 5 sl o5,
S oylgar Slawe Olyyei (Jl ol b il o057 o1k
B 4z oy IS (e g ploy cange Ll
(SeS gl Sl el rels Sloyes ! il asils
Obey b g s (S5 opy ;3 oy o oS
S pogely Sl pes (V) ol SGtagely 5 Joall oS
S ol Bl g g oSt pas SO el



http://AWW.MUMS.aC.Ir : agie Sy pole olBails colu

wshios > p Qb g S egly Ol ped Sl - oles blaas

—oslail gl ols plis 1y Sgesl e SLL sl /AR
555 sloly Akt 2o 5o o3l by (ol b 5,65
O USE) wisls o 18 elisS (69, iy Sl o
5 05zl Srew 4 Zedly (oo oolitul 3550 alsS
Gz gl e b (ol jeoe bl 2 9 03 52 559
bk (s, Iy 595 b sldisd a4y ol 8l ams olis |,
sl glp oad cpns el a5 wols o 18 elisS
2 g9, 55 b pgd et g b S 18 T 550 40
503l (sl alllae ol 33 5,05 5 alisS (535 50
Jud &0 4 (S Cundy 5Ll by 5l (e o
@ ,Sge3] lawgs olal Oygo 4y ol 3l gL ol oolai]
4> 0 Jho digly Ay e 9 QD o0 Culam 4z 010 4l
MMMWL&‘;S‘WMM‘SQOJJ‘J;JJ
o o1 51 Colis )2 5 053 5nSslr i S5 5 1 6
Jd &0 4 s leii b1 Gus 44615 b ol asules
il 5,2 5l 812 8 ol ) ) a5 185
u..f.vl.».od.msaob‘é w‘w‘ @L&)l)&fmuﬂ}m
Ol @ 0ad ikl gly 5 Bas agly G IS

(P 0 48,5 a0 b e Jaie dhes o

Lo Jate Bas o> (6,55l S

I olae S tegnl D)a8 (xS o5l sl

OV (s Jlegaliyd 5L guSIS s y50 g 59uSLS
a3 eslaxul (Lafayette Instrument) Vv Joe
s Jolie 183 g 5l 3,50 plail (55 ol
S 1yl 08 sily 5y 095 S ols 3 L Sigaj
Cais S e ad F el 8 e asoldle S

A0 yao Caxdg o b oge g piailST (o gl Jads

14

Aol g a5yl 1y cal @ Dol S, zals )] e
OS5k (o859 oanl Wlgs o b o 4l 50 s 59
ol edize o 18 56 cou 1, llszg JLied
b ome D8 g e e p Wbl g Soesdy
il o sl ol ol 53 Sy L oS
9 hes > Ogetp Slp dube o by, olelid o
)L...:>‘ o ‘) Cdubo Sled! L: 4.3_'>L$ SMac C;)..\é

385 )5 2l oty i

SR )

b oledol et Olszs Jlisd oLl 51,88 Ye ol
75 4 adllae pl jo JLu VO BVY (o oo aisls
B 5l dged pa (liee (esS Sl 0 ST 28 8
& lobxs s 51 (GFPOWER) aiges oo 9,91
ol s oaliil <A gasl s s o Ve o3l ce /e
25,5 s 29,5 2 ot 5 A Johaor sl 3 o5
(GBS 0y98 Jsb 0 (i, Jleil 4 4z b b
Cale 50 5 Wad Sl 095 e (sl (ogesl L5 10
b ouiiS oS8 ke 3l aslllas o i Yo den
Dyge 4 g 0ad olySlE Slae &g 4 ) bl
09,5 95 ;3 Bl Djge 4 g SBl ks o
@ 9,9 Lulyd ad gan 098 Wbl g S esdy
¥ s e Jlo S JBas ) 5l 5y & e alll
4 hles Y il 5 55len) (S aie 05z pae
) §lag e dalllas 5 g5 bl anlllae o oS
b 43S 5, Ve (b ol 0925 Y (pally ol pae
b o] jga> 0,5 sgame el &5 o> sdble
50 OB eSS eS8 dalllas 4,0 51 Gl (YA) 08 6
Cols, pd g wiad o8| Guow lylyl 5 Glaal 540
258, Lasl 1) ailalsT

Fhos (2 9 &8 (55 51
hos > ogate yialdsS by 4 b o Shes
On bl <Y Seesl oy bl L L me Jads
G5l 3y50 +IAY Sloy LS bl 5 AV Sige;]

ol sl plxl 5 i eimen (YA) 0,5 13
5 Ssail 0900 2blb sl A Ll sl Sl



http://jpsr.mums.ac.ir : aloes colu

OYA9 HLeasl) ¥ oojleis - 0,90 —aguine sidelys 9 (Sl pole dloxe

2 el dole S5 plsie 4 Wilgl (Sons oS 0g jslate
o (YF) sao 13 35U cou |, mls ‘Qyﬂ o=
i Oyl Cow Ol el Job yo Banses s
oals u.u)},o—l Lefi O ul...:),m (:L?u‘ 09>% g Qzsls )‘)3

RO
M el (e 093 Job 50 (SK5) Sueglie
Sl el 0 Jaits Jles 4wl a5 Jb o Blo sl
bl ) Goosl 9 O3ogl (AL LN (piSIE (o0
ool ijgel W saisS oS i 4y il o plouil ogms iols
S o 2 355 by Ol e b ad islys s 1 51 g 0
WSS 555 15 0y 9 5l Jolae g wims plxl e Jade
onl g el Casay gl ul Jsb s Jlade ol 0,5 adlal
)J,SlaLboJ....SuS).msMob)w)Lcum)dj)ALals
aisls o plol ) Ol yoi alold (il jo 045 (b e (yolo

¥ Sy (Y)

bl Sl yed ploxl ogou VT JSCS

L e hos oo 3l gl gl S5 (Sl
99308 5 sl 559l 9 Oyl GleeS > 51 S5 ey
0,8 o sl g BlLbl Sllac & a8 ous Jbo g ke
0992 Jloy (s 8l 0 dsloe Jodod g 4525 (sl
Slol ol oolaiwl Slg-g, sl yael 5l Lo cols 250
(5eSke) 35 0 Gl S slo (a3l (o) sl (hoss
3550 Glxe Slyzil 5 uilyjlg) (SassTy slo (axli g
sl Sy ki sloldl aslas ol .cd )3 1,8 oolaul

Mae 9051 (6l 050 (1) SIS (pusyg0 5,
Jolae Jlo3555 sl nj yegelas ¢9uSds LD
b sl oo atulss 0,38 5l 9 285 (o )18 JL5YBgw bl
RSN S PR TN CK UGN LS (Ve
Ceond 55y olws 5uSlE pwyss Dlas ol
55 5l g wd)s 8 JLsYlew bl Jolie Jlay S5y
OASIE pjpe <5, Dpa8 pSlas b ad e atulgs
sgr (Trialy (o3 aw Jols (yg05] 52 .(¥)) amo bl
O g Al oo aldly a5 Al O elasl (B e y0 aS
Al g Wo S e ceolul asl VO o8l (B e
b WS Jloel B ey o ] a5 5508
Sl odlae &ja8 plsie 4 o ] (5 Sile a5 w0 5 e
(7 JSC0) (YY) ol s 57,0550 ) 9unSdS oanj90 9 5553
Ol ol e ol anlin 5 )08 03,5 Jloyi sz -
e 3808 0 yjg LA sdel Cwd 4y 5,08

(YY) o

A TN

Wbl g S gy (o ped SS9
2 odle WIS g S yegeh 09,5 95 0 pFanS S L
5 Septogely Sliyed iy 4 (Jligh Sliyyes plas
A aS 0l Al o Sogesl lasols sl 1y Wbl
Wljg) slo Cuodlad g oud i85 Hlai o (o ped sl el
Al addlas Sas jo (6,50 Sued by mee A
aan o dian A Soe d axdllas 4o colaiul 5,50 Sl el
A 48,8 a5 4a 80 FO Sk 4 dd> o g dud> A
Slolerian wlol 5 Soyesely Sl yod e g S0
> ‘wLw‘ U"‘ » (YF) o 0y )Lig Oy, Sldlas
ool Ve B A 5l i(moy L L slo oles slass) oy yod
Sad a5 by g e dld> e 0 ey L L
@ g, 0,lpen (AL als a5 ST atas jo o a0 Ol el
gl Bl atan o Olo el wal LielS og ol



http://AWW.MUMS.aC.Ir : agie Sy pole olBails colu

shos o g Dbl g G egly Dl e - olo Lilaas

B i frogi Sledbl 4y by e sl a8l ¥ Jgu
o33l @l wesse lad |y Guilly Jelos a3l s
o s 4 65 sle ol sl bl Sl
5 09,5 99 53, (ASlae slom 5 L8) (Lo (el 3]
o) dily Gloyesite polie jo (Wbl g S egaly)
29509 Dol a5 ol Gl (b e )8 5 e
5 9 SN (sl (isnl o s,llae
Sololoe (29,5 po Dglas a5 Jl>y0 0 lo 0g2g aSUS
oaalive (SIS (w90 9 ASIE,LN (030l 5y90] 5
Slpess bt ol 1 jo a8 Jolas Sl oo ot
SIS0 5 50 SNla g 99 (o0 dmliie 09,5 95 50
BRL I NI APV R R\ R VRLUOWE R LAY YU gl S
oley 5 09,5 (i) Jolas il caslllas 5,50 (slo e
(P>l 0) s Jlolize

Sl ke w2 oo (L ¥ loged a5 @3S len
Wbl5 g o Ragely @l yod Slan b o Juate 3lujl
o I3 Sl ol ] 45 el 05,5 Ly il
GBI 0 g rizren Sl GLSGL L e e
OLES (o3 09,5 99 2 50 1) OLSusk b e 0
IRV

G5 Azl g S
Sl el aie Gt il dwslie dslllas cpl 5l Gos
b Dy g Gee > p WL 5 Sorend
a8 sl s adlllas (pl @l 09 sz e JLsd LSk
9 hos > dgade s SLl g S egady DL e
ol 00U UL&)L: Lgl; o J..a.tu SHae O yad

Sham b g Jade lojl gl oSl 1als
oaind olis Wby ¢ S iegds Gl ed alan Cuis
G.ayo‘).u ub%‘ﬂwwo@fwb&y
Oleie 4 Bas L 31 (YO) conl oS5 > JpuS 6l
S akamd a0 oy calise sle Caond Comdyg | 26T
00l by (535 0 (a4 L 5l (69,5550 g Lad
Sguter el G pagady Ol yoi 0lo lis axdllas oyl s
W adlas ;o (oS o8 8 b me Jate o
oL)en 5 sawl (YY) o5 s RAMIrez s b a5
Sl Slezen () ], e 4 Kathleen (vaA)

AR

Wbl 09,5 slp Wbl (oo ped aslip ) Jgax

N G e p i) G K, s
\-. Y \-. 355 \
Wy Ve sy Y
ooy A oY
Wy A s F
WY A w0
V- vs o
vy vs oY
W vs oA

=39 035381 «03 050 Dl el sl Wbl (o ed asliyy Jgar
Sbly Slasin b ol on b geo 0S8 LM, 4

o 8ly o ool it (5 (905 51 oSG8, S g
sl o3l sl illy Sl so3l by sl ooy
&g oo Jbop sl Shismasmls osesl 5l s,
s bl Guibsly 009 nly sl g a3l 5l ol
slallas 05 diandgsl gl (ygdly 90 (03]
0908 St Gloyed (o) p jolaie 40l o3litul Joe
sl o3l sl Gljly ks Joo 51 (295 (e
P 3l lsses ) Sl rigres ol coliitul (5,15

530 o5 5l ool Lulow 5 4526 (ol s EXcel 58
oals oolaiwl <[+ D (g oo phaw yo Y aseus SPSS

Cw!

Laisl

009 Jlo 5l S Shigg,mli 505l 4 bge b
saind Glid gl (y905] @b (P>41+0) o5 Uas &35
02350 0323 P01+ 0) 39 lallas il )ls (5090 0l
slallas og diian 3450 onips lid 5o yeudly
(B YO B VO oo polie b yse oled) 050 Joe
@l 8,5 518 00l oyse b sle ol crlnle
90 oo plos a5 ol las Shggymld 903
(FJsaz) P10 aied Jlog s slyls anlllas
Syge $Wog)S o &Sl Sl plebl jslite 4 (rizren
3975 (el Cumez o (Shg Hha ) Dol aslllas
50 duslie Jatuo T yg03T 51 ooliiwl b og )5 90 o,las
SN 038 (APl 5 ()59 W3 (45 ol (L il
D1+ 0) 3,5 5525 (5 olins S s o (gloes,S
(Y Jga2)



http://jpsr.mums.ac.ir : aloes colu

OYA9 HLeasl) ¥ oojleis - 0,90 —aguine sidelys 9 (Sl pole dloxe

e T Sletlme Slyxil eg,S e

\Y/AVEY /S S yogals (JLw) ¢y
<100 SIVeA '

AARETIEN bl

YOV/A-EVEND Soyegahy (o Silw) o8
SIVE. <Jyay

(INAREZla% &bl

€510 \Y/\ S Soyegeds (0,5 9S) 039
<10V <189

FA/IDYEAAY Al

P<eied (s lobas plawit

slado-P Shig-gmls 09,5 e
/7Y A 0P S gy 059!
<NYA SARR! bl
SARNY SAYY S jtegals 039!
-IYY- -/AY0 RUR
RN JAOY S esads XJEREONN
< [#OY <[AOA bl
“IY00 SAYA Sogtegaly KIS o yg0
1Oy AT\ . bl

P<+/0 s oline prlawsst

Oyl g S > e pxia yo 6)|)SS <! oo)‘|\.\.§| 6‘)‘3 ‘5;‘ sle adly & by e Sledbl ' Jgo

g3l cugi

ol Ol Slejlail ol Wbl S yogely ko
2955 o 295 090 oo d)lme Sl (ke E e Syl

F=-io- F=vio- < 170A F=ov/ay AARER AN YIXY £ 1/¥4 a9l G OSgl (43 ,9) Sos >
P=-/ta P=-ny p<-/++) URENE ARV, 5505) e

F=1/en F=-/va - IFAY F=-/f. F/AY £ VAP FN0 £ VAY 055l Gl Ol

P=-/v) P=-/vA p<-/++) AARERYiat AATERTAN 5505) e

F=v/ev F=-n- <IAYA F=aviAa VeAE NS VARE-RYANS 9051 Gl Sy (oM 0iloisd) < s
P=-/r P=-1vo p<e/e VAY £ VA VAVE=RYAYZ 59051 om

F=vivo F=\ive IVEY F=ve/ey SAATERVAVN NALERYANN 093] Ul eysd

P=./vs P=-ivo p<e/e SIYA £ VA <IN E NV 59051 om

YY

P<e/+d s lobixe mlaws



http://AWW.MUMS.aC.Ir : agie Sy pole olBails colu

shos o g Dbl g G egly Dl e - olo Lilaas

~N

0509l asly kel slas>

(az,9) 4515 g5kl 5 lla>
N w H (%, (<)}

[y

o903 S 09031 o

S5l sl bl sl

(4z,9) 4515 g5kl 5 la>

095! G 0305 o

S5 5 S ytonel 09,5 59 35 b o il 5 sl (e o) dosly losl sllas s Sl F gl

1/3
JER(ERCEN PR PRI

1/25

=
S~
N

)
S~
[y
(%

1/1

(O3 (339 w0 30) @ yud

1/05

RYSIE=") o3l o

n

\iz
)u\.g
o
@

1 )9».&1.5 w9 SHac u_))J.S

o
SN
0o

(O 039 w0 yd) &

o
S~
~N

- - s

0/6 =+ T

0903 Ui 0903 o

Wbl g S tegely Sl pe 09,5 90 50 b e jeaSIS )ity 5 (o990 DDLAe )08 s DS D Jloged

e ply Jlo)l slp (2lad g Sl sl nly )55l
Sy (o0 4 Gl pl () 09 (oo Jade Codge S
0978 ;0 &5 (Gheki 4 4> b S hegely Dl ped &S
o WlgE oo S o Ol Mae Sialen 5 S
Db ol RalS O CBle 5 (e o ot
el 55 bl 3 Sy o8 a5 ol Lis anlllas cpl gl
@ b @l ol 45 09d (oo (Jee > Cumdg Sgnp
SSen 5 o ((F1) Len 5 cisulas Slillas
5 iz cal olyen (FY) Pifer 3 Topp «vo)
WLl raglie Dl yo3 a7 w0087 (5,155 (1) o] 1Ken
—emae sl Bl Rl Gl el sl alSloe
JLis oLl po Jols dgnpe 4 g el (Dlas
IS5 Sl el 45 Canl 0ad Hla (Fr) delil oo
655 sl el o )55k slml @b 5l w8

Yy

ALl e (Sabes Gl b S pegly Sl e
5 hes (> O el Sl plail SMas (b pa
Jobss (Al o Ldlao g ol 3 (Db cuae 508
SLiSas LSS50 a5 el ool ools las (YY) 08 oo
Sopegely Sloyed a4 JliSiy Ol el ogdle oS
9 Jol yo (Jolin Joe > dgnp o 4 ijloy (o
2ol Rl a5 (FA) asms (oo (i S 995 2l J 58
Aliges slagle) )3 e Cundy 50 2wl ool,15 L
ey malS | el gsfy Sl Wi sk
S yiegaly Sl yod pluil L (P) o Sen 4 Kathleen
wols plas ails SSleiS g (5,2 0 Shee 2 (5598
ALl o oley el b S pegddy Sl pes oS
sle Sgo o Slee Wly oo Souuils 5 S S
cely a5 col Lele ol g oty oy |, Slas



http://jpsr.mums.ac.ir : aloes colu

OYA9 HLeasl) ¥ oojleis - 0,90 —aguine sidelys 9 (Sl pole dloxe

—095 ik odbel o,k 1wl e WLl 5 S ey
plrl ) Son Sae Glojer 5l Jbb o 35 > sla
5 @le OMae Suiyloil als 5 25 > sbbaslg
SS90 uizrar (YY VAL <) ailil Jgo Bos u> Sgue
S ST AL G oloy alS 35k 5l (Dlae sla
5 Sy b b 5o Gl olnl 5 S S
Cexdse syl SleMbl Jlojl 4y e Wlgs (oo (LS
G35 70 58 s &y (551 e glo Lo )0 faie
Rl g (hes (> 35 53 (lole (ed 45T (V) Wigd
OS5 ol b (YY) el LSS50 0 b e sl |
2l 3,8 Wbl slo (nped ploxl (> a5 05 o)) 53
aS 220 plil aseie dals SO o |y ES > polae ol
el (SLL sly S s E8 dgly Sl edgame
b 00 S Cudled sgrge sl Yol s ol g5l
1 o o celozil 5 Izl o ool oyl )b g onds e oo
S (5o St

o el o el a5 ol olis aalllas ol b
450,105 092y (g yoT 09,5 93 (m DpuB g (Hos >
5 Seytegely Sl yed GLuSG o IS clde @y Wl (oo
S plradl (Dlaepuae Sialea  aills
EVIAS) wsl (oS, cbhasly S LS
e s 4,128 Jlasl b Sl o3 35 (l (izren
a5 ((FVFF) 008 (Soseds b 6,5k i W5 (o
205 Jolio (Jhos (> g 8503 Sgngy e Wl (o0

Sl el atin i a5 ol olis anlllas ol b
GBI b e Jate Sae &5u8 Wbl 5 Sy el
2o Julge a4 b mo Jate OMace &08 aps oo
Jolse 5o oss BB (o3 ST ) a8 3l (S
Uil s caliae 03l 4y g3 oo yad I35 30
Gl e b aS 08 o)l (cae sla AT 5 s
5o Jole 45 Waiine iz ogdle 4y (FO) oS oo iy
slasly Soles (ioll dlac a8 gulidl o
Cl ool las iy Sldlas yioren ol (SS >
5 as slagy 69) ond Jlesl 595 &5 Sloj o
Aol 0l oo il 31 e e 2l sl oyleis Lo
ae (5> sle 95 oo Jed s el G35 65
WS S ol da (595 455 cnl Jlesl 5IG wisd (oo
S 559 el 6 les palSs a5 L 0 e (FF)
g o0 abae bawgi (gadsi (5,0 Gl el

v¥

a4 Algs oo Conl Ghos o 5o 005,53l G aS (658
OMSES 4 e Oledbl yolbin,d 5 Jol sl
L soglie Oly a3 as” Wols lias 58 (YO) o), Sen 4
Pyt 4 M 081 Bas > Sgups Sl Willg
@ 5 (F)) Pifer s Topp oss o ails Solisl .5
hos > 2 Seglie DLy ped 15550 50 (el S
as ol oylad (FY) Pifer 3 Topp adlas .siogw; o5
sy es 5l az 5wl Ll g5 5l az Wbl ol s
95 ol b ool3l isedly Gy, 0 paaslSe ¥ 5 b
sres > e ok 1S Cocnlus o8l =Y el Jige
2 Jb ol L(FY) Jads 500 )ly sla,lid uals -Y
Oyl «(FY) )en 5 JBdS bl b adllas
(ol oluyes S (FY) o)lKen 5 Jbs ol
#l Jabe (o o p |y w95k 02 (Seglis
sl plas e o] Laegh sla adl .aiols 1,3 e Sy90
0 shos > Sgug Cely (Jobs Ol yed and> Ve A
W 5 3k 0 5o Seglie Dl pei a5 J o 05
S8 b cos |y GRes o (5 ol Hob a4 wilys oS
adlas mls b adlas cpl mls O ple (FY) wany
SSs w0l o 23maS Lo &l o ol
OhHlSas 5 Jods addllae 1o opl pogdle ol fate
pae bl oS og a8 I 18 oLl o)se Sl Jate
Sglaio gily Jato Camdy w59y Sl i (6 105
J.QLM: > ad.:)..\f U"‘ RUCHIW-) J..>o ed.;)..\f
o bl 5 55 ezl (i) (S slo 0,5
5 (S35 5 pll 5 (Dhas Sg9) (dlae (3] sras
Sledbl 2l jo adsl au |y SHlac oS o Dlalllas
(P e Ol & (ee e il (6 (es >
CS o J5ES 63950 37 5 55 > e Oyl LS
OV o)ls oSy cded o Sl 8 g cwl ks
0Xi S g Hhas sl Sgo 3l Jgl 4z 0 Bes o
Sl el c0ds ,S30)lge 4 axgi L .(VY) 0,5 o lid



http://AWW.MUMS.aC.Ir : agie Sy pole olBails colu

shos o g Dbl g G egly Dl e - olo Lilaas

a8 Bee g ailly Ol pas a5 wsls Lis (00)
S 2 @ N S8l o 5550 5 5oeml ©ya8 Sl
Candy ) Sgldd )y (o0 JlI a4 s o (o
~Jane (sgy ataitd) Sl e g ogejl plamil e (S
—aian 7) Sl ol Dglitie (loj Dde (e (59 At
JJs (oJl- (Functional Ankle Instability)
il ol adlae mls b b o] mls o b

S5 et Olgi e pol> Ghaghy slaadlh 4 axgi
Wbl Sl yed mo g Sotegly Sl el @0 a5 05
Al Odlac ©08 5 s o 39y cumw lgT oo
4 Ml Sy (2l s ()] 1 4 5 00l |y o o
ol (nl @bs ool 2 ogdle 09 (500555 50 ]
23 G hes e 9 D38 39 Ol a5 0l (L
Ol & Galplis 9w (Foli SoaSe b cn el g9 50
O3 E99 90 2 5 4T 09 00 dpogi (059 Sl o
555 &l iy Blaal (gl anlllas ol o oolil 550
sl ool

pas & lgi e pol aslllas sla Cosgace alex |
G Cadgazme S o)lil (LSl (Slo, Ll il S
Loy JLigd bl ) rol> adlae oS o ()l
30 bl paend g ol ploxl JLw YO B VY i o0gaome
ol Soe bt oz (S S0 095 p S

Bz Cadgdzme 4 dx g3l ouin | Sladsd jo cwl X
5 s Sl 0g,F (55, Sluyed w8 nl U Sl
plml b izrad 0,050 )8 (o )90 5 SRS (o
Ol @l dmlie y il slo 2559 50 i gl aalllan
Seate yohie 4 (los [0l Ol o pol aslllas i L
Sy g ol Sl Jalge 1als g USG5k o Sloe

YOS U PRI

&Il
Oleial 618 o Blaz g GUSG3L (59, pol> anlllas
<dpdy el IRJULREC.1397.045 sl as' L
pole ouSiasls (LS, g Cupae 5,50l alwy
Slored G0 S ool g pledol oKails L5554
55 diloges dalllae )3 15 )3 by (eizeen g ledol

P (g0

Yo

s McKinlay aslas zbs b jol> adlhs sla azil
5 Vissing (\Y) o, Kea 5 Bouet «(fV) ol 5ea
Sl (FU) ) Ken 5 KIJOWKSI (FA) Ko
09,5 ;o 1, & ,08 I3l (FA) o) 5es  VISSING .o s
00,8 owalie WLl s Soyesdy e sl
Slojed Sl eyp b (FY) ol 5ea 3 McKinlay
—ras O8kee 5 D)8 gy, Seglie 9 Suytenhy
oS £ 93y a5 wisly las JLgd Sl (Sdlae
Bouet .(fY) o4t oo (B9, mle 9 508 ial3dl cow
Sgete e (5598 Dl el W3S Gl (V) ()8
2Ll o ks 5 (e —(oras plan (Sialos
bl aels iolidl g oLl ley el aile SHLae
clld LS Olacl lojen cullad obul b g 945 o
(S9y Sgute 4 9 IR oo wldl ) SHlac Sgo gogr0
Sl el a5 )y (oo Hh 4 (V) Sell g s
2 0)Lil 0550 slo (5555l Slml b aibly 5 S el
W i lg (o0 (e as g
50 Oy Caedl (FA) wigh D08 51 6 5YL malan
Ol g 255 4 (3559 G ol ) Sy
Shbl oMae @08 (OY-00) casl oad ools ylid
@35 es 5lnk 5 by O obml el by @ ke
Slae (S 5508 Guizeed (1) 995 (0 b o Juae
pae (FV) 05 (oo o 45 005 slo,lis rals cucly
Em el b g )0 hake JLad Iy DL vs2g
Gl oo 6oIMLL 4 Caled 5o 9 00l ) S sla (S99
Selzeil co amli
V)

e @i b yol Gdow mld s o
5 (OF) Ko o Kubo (0Y) o, Ken 4 Henry
s sl o by oo (00) e 3 Kaminski
Sl pas 5l S OF) o)) 5o s HENMY aallas
Sg Sy ytegely Slupes 5l e JWgn SAae clad
gl o3 a1y pol andllas b anlllas ol guls & plie
Dot s wilgs oo 45 il Sl poi oyloy e 4o
5 KUDO ozl jol> aalllas o (5590558 slags, 3L
5 opeSB o pwyee Mae s (0F) )Sen
Syge S yegely Sluyed 5l 1) b e HeaSU LI
Gl i o1y (g lolins Sgpe mlis aS wisls 1,3 )
o) ea 5 Kaminski .(0F) slas ;lis owyp )90



10.

11.

http://jpsr.mums.ac.ir : aloes colu

OYA9 HLeasl) ¥ oojleis - 0,90 —aguine sidelys 9 (Sl pole dloxe

Stubbe JH, Van Beijsterveldt AM, Van der Knaap S,
Stege J, et al. Injuries in professional male soccer
players in the Netherlands: a prospective cohort
study. J Athl Train 2015; 50(2): 211-216.

Ergen E, Ulkar B. Proprioception and ankle injuries
in soccer. Clin Sports Med 2008; 27(1): 195-217.

Junge A, Dvorak J. Soccer injuries. Sports med
2004; 34(13): 929-938.

Legall F, Carling C, Reilly T, Vandewalle H, et al.
Incidence of injuries in elite French youth soccer
players: a 10-season study. Am J Sports Med 2006;
34(6): 928-938.

Hawkins RD, Hulse M, Wilkinson C, Hodson A,
Gibson M. The association foothall medical research
programme: an audit of injuries in professional
football. Br J Sports Med 2001; 35(1): 43-47.

Garrick JG. The frequency of injury, mechanism of
injury, and epidemiology of ankle sprains. Am J
Sports Med 1977; 5(6): 241-242.

McGuine TA ,Keene JS. The effect of a balance
training program on the risk of ankle sprains in high
school athletes. Am J Sports Med 2006; 34(7): 1103-
1111.

Lievers WB, Adamic PF. Incidence and severity of
foot and ankle injuries in men’s collegiate American
football. Orthopaedic journal of sports medicine
2015; 3(5): 23-25.

Bahr R, Krosshaug T. Understanding injury
mechanisms: a key component of preventing
injuries in sport. Br J Sports Med 2005; 39(6): 324-
329.

Willems T, Witvrouw E, Verstuyft J, Vaes P, De
Clercq D. Proprioception and muscle strength in
subjects with a history of ankle sprains and chronic
instability. J Athl Train 2002; 37(4): 487-499.

Lephart,  Scott M.  Proprioception  and
neuromuscular control in joint stability. Human
kinetics 2000: 405-413..

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Y#

&l
Soderman K, Werner S, Pietila T, Engstrom B,
Alfredson H. Balance board training: prevention of
traumatic injuries of the lower extremities in female
soccer players? Knee Surg Sport TR A 2000; 8(6):
356-363.

Tropp H, Askling C, Gillquist J. Prevention of ankle
sprains. Am J Sports Med 1985; 13(4): 259-262.

Eils E, Schroter R, Schréder M, Gerss J, Rosenbaum
D. Multistation proprioceptive exercise program
prevents ankle injuries in basketball. Med Sci Sports
Exerc 2010; 42(11): 2098-2105.

Zazulak BT, Hewett TE, Reeves NP, Goldberg B,
Cholewicki J. The effects of core proprioception on
knee injury: a prospective biomechanical-
epidemiological study. Am J Sports Med 2007;
35(3): 368-373.

Rahnama N, Reilly T, Lees A. Injury risk associated
with playing actions during competitive soccer. BrJ
Sports Med 2002; 36(5): 354-359.

Bouét V, Gahery Y. Muscular exercise improves
knee position sense in humans. Neuroscience letters
2000; 289(2): 143-146.

Sammarco GJ. Rehabilitation of the foot and ankle:
Mosby Incorporated; 1995; 451-459

Martins WR, Safons MP, Bottaro M, Blasczyk JC,
et al. Effects of short term elastic resistance training
on muscle mass and strength in untrained older
adults: a randomized clinical trial. BMC geriatrics
2015; 12(2): 15-99.

Hall EA, Docherty CL, Simon J, Kingma JJ,
Klossner JC. Strength-training protocols to improve
deficits in participants with chronic ankle instability:
a randomized controlled trial. J Athl Train 2015;
50(1): 36-44.

Hashimoto T ,Sakuraba K. Strength training for the
intrinsic flexor muscles of the foot: effects on
muscle strength, the foot arch, and dynamic
parameters before and after the training. J
Physiother Sci 2014; 26(3): 373-376.

Augustsson SR, Ageberg E. Weaker lower
extremity muscle strength predicts traumatic knee



23.

24.

25.

26.

217.

28.

29.

30.

31.

http://AWW.MUMS.aC.Ir : agie Sy pole olBails colu

shos o g Dbl g G egly Dl e - olo Lilaas

injury in youth female but not male athletes. BMJ
Open Sports exer med 2017; 3(1): 222-228.

Tropp H, Alaranta H, Renstrom P. Proprioception
and coordination training in injury prevention.
Sports Injuries: Basic principles of prevention and
care 1993;4(3): 46-55.

Dashti P, Shabani M, Moazami M. Comparison of
the effects of two selected exercises of Theraband
and Pilates on the balance and strength of lower limb
in elderly women. The Iranian Journal of Obstetrics,
Gynecology and Infertility 2015; 18(153): 1-9.

Moharrami R, Shojaeddin S, Sadeghi H. Effect of 6
weeks resistance training with elastic-band on
proprioception in male athletes with shoulder
impingement syndrome. J. Gorgan Univ. Med. Sci..
2014; 16(4): 411-420.

Han K, Ricard MD, Fellingham GW. Effects of a 4-
week exercise program on balance using elastic
tubing as a perturbation force for individuals with a
history of ankle sprains. J Orthop Sports Phys Ther.
2009; 39(4): 246-255.

Baltich J, Emery CA, Stefanyshyn D, Nigg BM. The
effects of isolated ankle strengthening and
functional balance training on strength, running
mechanics, postural control and injury prevention in
novice runners: design of a randomized controlled
trial. BMC Musculoskelet Disord 2014; 15(1): 407-
419.

Chorba RS, Chorba DJ, Bouillon LE, Overmyer CA,
Landis JA. Use of a functional movement screening
tool to determine injury risk in female collegiate
athletes. NAJSPT 2010; 5(2): 47.

Dehcheshme S, Rahnama N, Dehcheshme H,
Faramarzi M. The effect of eight weeks of
neuromuscular training on ankle proprioception of
soccer players. Research sport rehabilitation 2015;
3(6): 49-58

Rajabi R, Karimi M. appliance and of determining
the reliability new instrument of Iranians to measure
the ankle joint proprioception. J Sports Med.2015;
12(6): 43-52.

Bokaee F, Nasseri N, Mazaheri H, Fakhari Z, Jalaee
S. Strengths of lower extremity and lower trunk

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

A

muscles in females with patellofemoral
syndrome. Koomesh 2010; 12(1): 22-30.

pain

Bohannon RW. Test-retest reliability of hand-held
dynamometry during a single session of strength
assessment. Phys ther 1986; 66(2):206-209

Robinson RL, Nee RJ. Analysis of hip strength in
females seeking physical therapy treatment for
unilateral patellofemoral pain syndrome. J
Orthop Sports Phys Ther 2007; 37(5): 232-238.

Piper TJ, Erdmann LD. Step Plyometric Program.
Strength Cond J 1998; 20(6): 72-73.

Dehner C, Heym B, Maier D, Sander S, et al.
Postural control deficit in acute gtf grade 11 whiplash
injuries. Gait posture 2008; 28(1): 113-119.

Richie Jr DH. Functional instability of the ankle and
the role of neuromuscular control: a comprehensive
review. J Foot Ankle Surg 2001; 40(4): 240-251.

Campillo R, Meylan C, Alvarez C, Henriquez C, et
al. Effects of in-season low-volume high-intensity
plyometric training on explosive actions and
endurance of young soccer players. J Strength Cond
Res 2014; 28(5): 1335-1342.

Asadi A, de Villarreal ES, Arazi H. The effects of
plyometric type neuromuscular training on postural
control performance of male team basketball
players. J Strength Cond Res 2015; 29(7): 1870-
1875.

Swanik KA, Thomas SJ, Struminger AH, Bliven
KCH, et al. The Effect of Shoulder Plyometric
Training on Amortization Time and Upper-
Extremity Kinematics. J sport rehabil 2016; 25(4):
315-523.

khodabakhshi M, Hashemi Javaheri SA, Ebrahimi
Atri A, Ebadi Fara M. Effects of 8 Weeks of
Resistance Training with Traband on Dynamic
Balance in Young Soccer Players. Sport Biomech
2016; 2(2): 43-53.

Topp R, Pifer M. A Preliminary Study Into the
Effect of 2 Resistance Training Modes on
Proprioception of Subjects with Knee Osteoarthritis.
J Perform Health Res 2017; 1(1): 211-220



42,

43.

44,

45,

46.

47.

48.

http://jpsr.mums.ac.ir : aloes colu

OYA9 HLeasl) ¥ oojleis - 0,90 —aguine sidelys 9 (Sl pole dloxe

Buchner DM, Cress ME, De Lateur BJ, Esselman
PC, et al. The effect of strength and endurance
training on gait, balance, fall risk, and health
services use in community-living older adults. J.
Gerontol. A Biol. Sci. Med. Sci. 1997; 52(4): 218-
227.

Khalkhali M, Ghasemi M, Talebian Z, Abouie M.
Effects of balance and closed and opened chain
exercises on properioception error of knee in healthy
females. Res Med 2004; 28(2): 115-119.

Miller MG, Herniman JJ, Ricard MD, Cheatham
CC, Michael TJ. The effects of a 6-week plyometric
training program on agility. sport sci med 2006;
5(3): 459.

Jones DA, Round JM, De Haan A. Skeletal Muscle
from Molecules to Movement: A Textbook of
Muscle Physiotherapy for Sport, Exercise and
Physiotherapy: Edinburgh; 2004.

Chalmers G. Strength training: Do Golgi tendon
organs really inhibit muscle activity at high force
levels to save muscles from injury, and adapt with
strength training? Sport biomech 2002; 1(2): 239-
249.

McKinlay BJ, Wallace P, Dotan R, Long D, et al.
Effects of Plyometric and Resistance Training on
Muscle Strength, Explosiveness and Neuromuscular
Function in Young Adolescent Soccer Players. J
Strength Cond Res 2018; 32(11): 3039-3050

Vissing K, Brink M, Lgnbro S, Sgrensen H, et al.
Muscle adaptations to plyometric vs resistance
training in untrained young men. J Strength Cond
Res 2008; 22(6): 1799-1810.

49.

50.

51.

52.

53.

54.

55.

YA

Kijowksi KN, Capps CR, Goodman CL, Erickson
TM, et al. Short-term resistance and plyometric
training improves eccentric phase kinetics in
jumping. J Strength Cond Res 2015; 29(8): 2186-
2196.

Bourne MN, Opar DA, Williams MD, Shield AJ.
Eccentric knee flexor strength and risk of hamstring
injuries in rugby union: a prospective study. Am J
Sports Med 2015; 43(11): 2663-2670.

Khayambashi K, Ghoddosi N, Straub RK, Powers
CM. Hip muscle strength predicts noncontact
anterior cruciate ligament injury in male and female
athletes: a prospective study. Am J Sports Med
2016; 44(2): 355-361.

Steffen K, Nilstad A, Kristianslund EK, Myklebust
G, Bahr R, Krosshaug T. Association between lower
extremity muscle strength and noncontact ACL
injuries 2016; 48(1): 2082-2089

Henry B, McLoda T, Docherty CL, Schrader J. The
effect of plyometric training on peroneal latency. J
sport rehabil 2010; 19(3): 288-300.

Kubo K, Morimoto M, Komuro T, Yata H, et al.
Effects of plyometric and weight training on muscle-
tendon complex and jump performance. Medicine
and science in sports and exercise 2007; 39(10):
1801-1810.

Kaminski T, Buckley B, Powers M, Hubbard T,
Ortiz C. Effect of strength and proprioception
training on eversion to inversion strength ratios in
subjects with unilateral functional ankle instability.
Br J Sports Med 2003; 37(5): 410-415.



http://AWW.MUMS.aC.Ir : agie Sy pole olBails colu rgins i bl g SO tegnly Sl yed il - Lles alaase

| wﬂ
G*POWER 33l o5 2s,>

(File. Edit: View Tests Calculator: Help
Test family Statistical test
{F tests v_] [A_N_QVA: Repeated measures, within-between interaction ,V]
Type of power analysis
[_A priori: Compute required sample size - given o, power, and effect size v_J
Input Parameters Qutput Parameters
Effect size f 7 Noncentrality parameter A 15.6800000
o err prob 0.05 Critical F 5.9873776
Powier (1- err prob) 8 Numerator df 1.0000000
Number of groups 2 Denominator df 6.0000000‘
Number of measurements 2 Total sample size 8‘
Corr among rep measures 05 Actual power 0.9064852
Nonsphericity correction € 1
[7 Options ] [ X-Y plot for a range of values ] [ Calculate ]

ya



