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Abstract

The most common side effect of physical activity is the risk of musculoskeletal damage, that anterior
cruciate ligament injury is the most common one. Purpose of the study is comparing the effect of six weeks
of comprehensive injury prevention training on anterior cruciate ligament with internal and external
feedback on the proprioception and knee function of active female university students. Forty five active
female university students aged 18-25 years were volunteered and randomly assigned to three groups
(internal, external and control) and they performed the protocol three times a week for six weeks.
Proprioception and function of the knee joint were measured using goniometer and functional tests in two
stages namely pre-test and post-test. Statistical analysis of covariance, paired t test and Tukey's post hoc
tests were used for statistical analysis with a significant level of p<0.05. Overall results of the study showed
that the present exercise protocol with internal and external feedback had a significant effect on the
proprioception of p<0.001 and p=0.000 for the knee performance and there was no significant difference
between the two training groups. Regarding the results of the study, it is suggested that the present
training protocol be addressed by coaches and sport sciences specialists as a complementary tool and
method, along with other training methods, for those who are prone to damage to the anterior cruciate
ligament.
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2. Joint Hypermobility Syndrome


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

WAV Ol 9 jml O oled (38 5 (S55s b 43 JRagh

dnt g 03 AP P s 03 S s Wledd i Saps ar s o3 a8 (8 5 oS B L
O8) (o 5 lbzalla sl o It dbadl S G 0 1) 5550 (55815 (e (51,) 25 o0 Coldn &5 >~
5SS (S S s e Som 20585k S Sl el asls LS S (655 0 andlla o
bl sl Sl sl (R Ge y alol s gl 100) 558 e G2 as (Sialea
Sheslinal Calase 358 5 oy slacddlad D3 oes ($35ee Jodll oSe S50 A S e S0 S0
WS oo IS 1y B ks QLIS ol st 28lS W53 ol cpl e el o3 55158 55 5550
ol Sp 3 Olp e e G50 ies LS sl 518 (0447) Oes 5 sslangd (V1-1A)
Bl 5 SIS S SID Dlas 5 Sles a5 sl et Glaly Sl S ose S0y
Jrats s 5 Bl s 6l s Fn s b Plas e USRI (JaddlSe
DL ol 5l 6Kt g 3 S 6,55k ojm sl 3l sypl 51 EOF) Wheds b
Lol 3 el g am g Jondly s (S latass (08) Aoy e Joucils) ol e
ol & ol 0l 03ls OLES (eplp osdle ((10) Wlos S s |y S > slac b pKs s oIS ~
53 0ENTIVAR) dzes Jge W6 o 0L Conl 5 6,8 sbaasl 5o s el sz
ALl s s g b "l 038wt SIS o Sl esliad L (Y00 8) 0K 5 s Sas
23 s BB osba Slas Sl oS sl O il s S L S0 5 Sasm e s g o
OL (Ve r ) OhLen 5 i o andllae G o W(Y0) 3L S S0 ax 8 4 Cond Jom 4z 5
35S s S g e w01 03 S0t SIS Sl UL asserme S G a5 4 ol
53 (M) 3 eis ol (Jp8 Ll p2) a5 (500 Jaddlss bl AdS S503 a5 b anmlis
or SHF G AN ) G s L g 6 (T008) OLSes 5 i e (5,500 axdlls
@) ALEl S Ole ey oy 4 xSl e gelus oiws 51 eslizal b Oliiee ol .35 5
kS Sl w5 BB sba b s sesl oS sl 0L E s S s S 4 ) ke
QLS ol L5 ot (YY) Bl s g x5 03 505 has Clld 5 (65 ke Joaie
0333 Dot 5 ool 31 S et JUs a4 sae ds Sl 50 (6 Samn 5 WS o
S S tlas slaspaly (SIS 4 s ,s skasolil il slacml ol SV b Sl
U5 o oo DL ol 51 6 ety slaaal 55BNl 4 a0 (3L (51 el ]
53 el S Sty e (63 Shes Dlu ol bslan ) Sas a5 5 Sapm ax S Jerdl g2
50 53 Sl s 4 Yol oS ol 0T 1 G (2300 ol G s 1 ilS Laaal

DSl asls 5955 5,555k 4l s Gl 0 S e S5 lsdd JSE 4 s g e

1. Biceps-Curl


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

e QS T 1 (6 Sy alr Sy o336 gl

)\J}')‘ijafu u"iﬂ J)};-)Lba‘juh dﬁ‘.«\sw‘uuu@ “-":W"Y)‘ LSﬂi“:‘?' L;JJSL@.& C)L.iqu 29,57

AL JA@JBJM O sl Jraie s Sas 5 des o 53y S5 55500

Y
Gt gas .l 0l o] Oga3l e 5 0503l i By w0 aS Conl AR LsT ans g5 3 ol Gedos
ad 355 Sl L) Do YO B VA i aials 3 el oKty b (g gmtils 0 Juls (gLl
Sk ol sl sl Slbsls & s (ot e G s ke ssb 4 ol 1/0 aids a5 wia s
alie b b 3 aadllae O s skl Gl sl 5 :SSbe 51 eslizal b la g3 501 sl s ool
IS md, Gl o el ey S VY 05 S a sl b s sasT slad Gaio cnl 53 (V) LS il
02055 a3 N0 (B ek gad Dl Ba g e fed 53 5 Geid Dke 53 bakiped ezl S5
o osbrl b gosasl a5 4 S b g g3l 51 oS aabicnlo) (s gl 51 i A a8 S L
Ol el 03,8 =) il e 05,5 4w w olal jsb o« Ladlsj.aﬂ W O |V R T -2
(N=V0) gy 555550 Lol en (63 Shas Slo 103 05,5 =T d(N=10) 5553 555550 Lol s (93 Shes
(o aile o) il Yo A BMI nils s 55,5 slaslas 51 .(N=Y0) J 28 65 S =T
(ol Dl el 3 RIS CS S (Sles el s ars BB Sl glacenl L Sess
33 $35051 & g 53 (V) 5 g ansdS Il s &Kty b S5, s 5 el (S ey
ol G slasl sl A o anilIS LS Gudew Wy Sl il e st s el 4w 5 s alds
Lol asilael o b e g gl adsl Sdbl (6yslaer pb (G 5> IS8 adbculs; o8
G i (Sul5 e (o @3l (G mes Gl S (Gie g Sl b)) (9 Ses
TS sl JW bk i) a4 e e bl s by s 5 e S o8l ST
oMl CSlews (p J053 4 P 4 S Gln A3 e 5 02 S QL) S gl s s e 80
Olair b5 03 8 3 cos ad gssasl Jras ol 53 (Y0) s plol b 53 g3l (6w 31 iV (il

S e 5 ol G5k Gl sS sgme $SL18 e ol Gl Sl ey 5 S 12l ) cnd nl ae
Ol el 3 el ,8 a5k ¢ Ol (ol RS ol (o S Hsme LE IS Cdle s S
Shelgds sy o3 o 5515 51w o238 D13 cs b Ly g Ol glialy S5 S e 5L
355 Ddeoli S alabl 3 15 0F 5 03,5 1S a3 asly cnl (Sa) 48l gy Do 4 45 LS e anal G e
o a5 Olador &S Jl 55 dd o 0ils S 0 08 1 g0 Cands bl e e bl 4
Ay gl i8Sl w4 ol s il 55le3l VG |y aly ol &S b e aiel s (5

1. VERTCE


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

WAV Ol 5 50k VF o kel ;5)3\3_’6&)’)}%&):;;.»}_;;

s e 5 B0 5 i il S ars T 0 0T (SUl3) WA bl sy (g5l
sk 4wl e a3l Ol ol rad Ol (YV) (i3 03 5L L o 2inST S o anels (slgsl 4 skile
las S0k i 1SS L A S lsls 31 a sl 0sa3] g s SO S ) (S s
S8l i 5 A 4 S e s sl O Gl slesl sllas (s Se3lbl LU Y b asls sl

O S8 s 8 obsl islal a sl aw sl e

shes e (&S o3l S

33030 3l b O3l ol odd o1k (glam b Ol Lol lp Osesl cnl 1g3908 o se5l
e 55 L lns a5 eiS Glacws bab s s ST s 4 b 5 Lo SLlS 5 i LS
3ol plil A Vb & S d U s &S o Sl eslital s 5 eslisl 555 bl (S5 g 0250
A S s sl opl 53 b esel e ile w b il Ol 3 ged USEe Slns s
AYV) s aile (515 08 Ol 5 Jse b 3leslinad b s

(456 s 0 S 5kS) OIEY/TY o 055 (o S 5kS) # gl 5 alols (20)
Sl sl XS o b3 1y g3 ke ol 2l SlacahlB g3l cnl b K 55y dsb B Osa5]
S O I T g Y B L o [ e T o [ G g B puS 1 I
el Olon b s g ol G0 2 I b L1 g5 e ol SB 5 ol Sl ealinad L Ses 1
s 55 bl 585 Spso 303 S wié@ L a3l S LS O30 ol 5s ol plowil 353
A gemn O g3l nl 53035 0l e Bl sy G dol b Bl Gasiie 358 sl S 25
(YY)
il e b Ogesl cpl b g i Aol s b S s Sl sla g Ol Oge5l
el 5y gosa3l sl nl Sl Slp el 435 e Salys I3l 5 ($5lsm 8 (5 e
S g (235 13 b ity L 0SS AS 65k ol e R b S gl s s LI
O b (SB35 o100 51 aslizad L I plil (50,5 1) bl pl oo e ST L b il S0
3okl iley b oS 3 pad Ll 1 0sa31 35 oS ol Gley Sk W3l ol ojed bl b
(YY) s (g, S o5l


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

e QS T 1 (6 Sy alr Sy o336 gl

Wl ol s sl s eslinad SV Ul sl OesT nl 5l e 5 235 Dgs O sa5
RELISER Sl Jfoyﬂ Y X Mol RVt S VO ol S gar L ol s
i8S gt bt 4 53 S e ) OLL b 5 b L g ey Oisd L1 sddmad abols 55 O el
NS 5388 sl Lo S LSS o men S0 0L K55S ped 552 L L s s b s
355 m e 4l et OB b Ol cal sl by e 38 g g d b 5l e 4 g
(YY) el

Seslial b s el oKls b 0U3 ol Godws (bl sl laosls (g)slaen 2s)
oaia Dlela s adsl Gl o ol Gl Lled D50 53 B s Sl 255 O el Sl (Glaedibl
b oS anrl e o5l o2 35 pske 5 S o5 0dSCEDs Dol SIS oL 4 e
s 03 8 a3 palas 5 edd bl Ll s s 33 cadsl Sledbl (55T ma g3 5l eslind
oslisal S5 Jade das o slaesls oslmer g s bS5 0se3l gt 6l sl A
(ot SWes S 53 b gagesl s plnil (63 Shas Sl sa3] 38 S b e S 5 S
5 903 5k el em a  (G0d8 5 Sl (o) Jsline (63 Sas Oy ol a0 Ddany
ol piza Slallae Sl sdal sty (slaal 51 jol s e sl sy plonil ania 3wk a s
JES 058 Do cnl 53 OTYANA) 55 0w S ol oo QLI ol 51 (6,800 sla s 5
Sladr 3 (i ad T Gzl ) e el BA 55 0S8 ol e s ped sl 3
3 S hes salgesl 5 8l Jrade des o slaesls (5 So3I0l 5 Ll Osa5] e Jsl ad Ll
AN S S0 3,505k 5 J RS e 8 ) La 53 go30 sl i Ll oo 5 a5 =k s el
0355 o jiwd 33 3 o yed JSsn 00 SSolie el Mo w0 8 VE @ o 555550 058 3 s
330 My I35 b g 5]

53 2l b b a5l Gl S 3l e Sas 2555k 05 S 53 sla s seil 1 Sps 3,555k S s
Sl dle gl s gas Sl b @ S O Slaand S > L odlaly 3 o ped Sl b
o2 Sl bl 2y e o b dnly 358 el o (g5l b il &5 0L (VL 1 s
2 08) Sl edd iy 25 Ssos ar g g 058 5l g ol (S 650k ey s a8 5L LS
@ dole (6o ,Shas Ly ol ol f@ 23 3gd e 4B S Sa Ok s Jerdlsmes (Sass 3,50
25 k3 G okeS L OUass Glaglll oar s L1 dolad ol eols 5 glas 550 S350
S o Ul B tbldses ax g Ollagly oS > cansy S - 3wl 555 Ol ol
G134 I 5s taoled sl 5 5 Oy o3 o 2SE am s Ar wly s 8 a5 thals planil W15 e
L Wl (550 o3ll 4 58 el [ Dlulal dhools dss plawl 1 il oSl e ls 13 L VL Les

S5 05 easls 5 sl Oad 5 AL o) AL 4 QBLES S 3 Odesy @ Lok 4z 5 &S J= o


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

WAV Ol 9 jml O oled (38 5 (S55s b 43 JRagh

b 500 25550k lr ol LSS e e a5 L .0) s plasl gLl 5 s plsl 1) Sl e
Syl 4 G olzil ST alnl Sype 3 S8l S sl alyl Sleds sl Ol a-
S 3335 33k ) il andls 3,5l 4 5L Gagesl DLy a ramen ol 3, 5 5L
(V) 58 oo 3l o 2,55 5L Gis

5> 2L b el Glme (S Sl S 205555k 055 s slagsesl i G m 255550 US540
S G5 2 s A 3555 o 55 dnled el (Jlie (gl s sl e SIS S L dlal,
O 3l Ot 0 55 B oy o O e S i S S S (Sam S Al ) Jhs
Sl Sam 2575k 2L DS il e 255550 1SS (a4 (08) WL JUl
A oshien 13500 Sk 3,55l o sesl (Dl el Sl a3 3l Sl g S~ 5SS
03 smige S35,k Gle S Sl S el 355550 3L @ 3L SasesT Ol
Olsla il Oy 4 S Il 3 13 8wl 5 el alie slas, 555k o sasT 4 Sl el plonil plSCa
L os b ol ol sy ) S 2 45 et s tdoms el ) B Wles S am g b e 4 o5
52 owd Sau (W 50 o3Il ) edd jasile LG 1) Slulaly 51 plS o daled aw sy plnd]
Aot e b OB VL 82 Ol o 45 Aaled a5 p8s s s 13 55 3 s
(\¢)

S ety atia 3wk d S 5 Saus o5k es S 53 5o b sl 1ol w3 sl 2l S0
o b e ada o ol el ) S s S0 255550 Lol e Jsliie (6 Slas Dl el cazia
S |l s m 5 B0 205500 Lol it (65 Sas Dby ol s A o0 03 Sp S 4ids
SNy 5§ ST sl Sl a3 Sl g a3 ST plonil 0383 e 4h35 2y Sdeay OF 51
G ks rn s SISl @Y il Sl S Gl LSS B LSS Sl Dl e
s and b dslas cqaal 31 s V0 g ol el b slas e e se SIS 5 (SOos L (63500
i Jlesl by ke 5 W LSS sl Ll b Sl el sl SLaslal ol s s s
b s gesl s (a5sel 1 Sl s o) g s gasasl S oo Caldts Gis 1) o jed bk
3555 o3 Lol (bl Jlis |y Wlaxstls oo Lol a0 andllas cpl w5555 51 L8 oS ol dxils o3|

sl i glac Il

1. Countermovement Jump
2. Sidestep Cutting Maneuver


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

e QWL T 51 6,8ty ol Dy o 30 e

O3l sl sl
_ SA LSS S , S ) ) )
e B sl ol I SR e | S e s A
) Sl s CY L (S350 oS S
» RE3) LSS b3 Lo Ciega B | ols S Gl b '
il &)_}
o, S
Yeo/owY Yeo/owY /oY /Y
\ aan - - - - - - _ _
b g e S Sy
Yo/ oY Ye/owwY /Y /Y
Yawa - - - - - - - -
b g st S Sy
/Y JSIvn ¢ Jssvn ¢ RS ¢
Yaua - - - - - — - _
S8V L SSYe S50 S50
RS ¢ S § /Y RS ¢
faa - - - - - - - -
S0 | 6Ye OS50 OS50
A g /¥ Ye/owY /Y
Oaun - - - - - - - -
Sy BICCR S WL PRI BN
PRI o Ye/owY RSN
s - - - - - - - -
Sy BICCR SN WL PRI BN

@ oy Ol 31 bl /00 g lslas o 5 YV ass SPSS ol le 5 5l eslinad b ol

)U&a)‘) G)j; QJ)JJL&I’ w)ﬁg;.@e-&l.i))ﬁu QJ.AJ'T)'\)JJ\.UUM( uJ\fu\)J:i.»L:a .U)Tﬂ))ﬁ;n

ko glaggesl S aelsl La s eslinad e boly Ked (25 0 s p S O Osesl

M°Jw‘u°ﬁj§u""‘:“j‘:{:’d;;"")J"LS‘J"éﬁ@:@.dfjiﬁfﬁjg‘wli)‘}js

badl

(\ JJJ\}) als QL:._’ b L&Aj; éﬂﬁjﬁi@@%d)ydbﬁ “—il'.‘.)}j::’\“’ OJA)TGL:J

adlan 5y 50 Slaos & S e g s 5T Slasetin ) o

555730 Lol a6 Shas Sl jul 3 _
& hsbtxe ‘ - Jyzs s Al sl S
s s90°

AZY YY/YVEV/A ARVASE: AV/VA YY/MVEV/AL (L) oy

YA A3 222 VAY VY0 £Y/A0 \Y/eix /g0 (e mle) 28
+/AY0 04/AYE/ 2V N/ /E . oA/AY XYY (tjf‘,l.;) U5
“/oYs §/VE) §/VE\ /0 £/VEN /) (Jl) s oled il

V¢ \V \Y Sl

Sl el oS 5 Ol Sl 5,Ses 5 es = e Gl ebolsS Jlos 03] 4 by =l

(Y Jsd) aisl oo SIS 50 5 Shas 5 fas o g Soym 5 5905 355550 Lol e (65 Slas



https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

WAV Ol 5 50k VF o kel ;L;)}\;é_,d&j)_,%bﬁ‘_;.n}}g

HioShee 5 (das o 1 Sl o3 F gy Sl 31T o 03a5T 5 Y Jr

F oyl Solsle A1 oslal Os03) Ol e e hie
Y/ se/on) +/61Y Ve ESTAL
Y4/\AQ #o/v e ) AN Vv a3 80 e o=
V/IAY o/ Yy +/aY0 s
Vo/AVA /v /YN +/4v4 S3308 o g
Vo/eqn g /oan /Y04 VAN LSS oy Jsb o
s Shes
VA/AEY me/oan /003 V/oes Sra e ool 50 LSS g5y Mo e
4/AV e /v Yot +/avo A SVEPRCH PN TP

sS8hs 5 Aes o Saam s 500 255750 Ll ea (63 Shae Ol e Sl O g llas 4 a5 L

(1 Jsaer) i olizal (03051 m 5 003l i) (25 S0 amlin 1wl 5 0505 51 5il5

s 5 05T s ¥ s

Aoy ) B _ _
Sstxe 053l 055l R e R Laey S
ol S k|
ViAm /v —v/Av0 V/YYEV A V/+AZN VO a3 Y ,!)
/orY \ray —+/qY MEVEV /A ANYOEY /YT 4,380 33 J s
+/2Vo ARVAR -1/4¢4 V/YAXY/AQ AYANE=AVARY a4 e
wo/onY /4t /A L/NOEN /L AEY/NA a5 Y Q) 63 Slas Sl yel
o /oY VA/YY £/ Y L/ VEV/YO VIYAXY/YY a3 480 3,550 Lol e
CVRAR Yo/va Y/ /YYEY/A0 AEEL/YY =y e 33 EBH)
gro/on) Vo 0/41 LEV /Yo VEV/AA a3 T 63 Shas Sl el
ge/v ) 10/ /Yy §/00%1/80 V/E¥EN/AY ax 53 80 }i) 355550 Lol en
o /on) Ve/to £/\1 £/0VEY/Y V/VatY/Yo a s\ ’33 S
/EAT Y/ VY Yo/0¥+0/4+ YUYVE40 gl e
VARN /80 V/VY VOFVAEVUYY ARE7AN - -ARVAR LS o dsb sy %
! } Js
AAL /Y4 AR Y/ ALYV Y/egEe/t0 S ahols 55 LSS (0 i a
VALY Ay —\/TY Yo/OAE /LY Vo/0VE /8N INASVIPRCH PR R
e /oY VV/Yo =Yy IAVER % A VIR YVUYAo/a Cu.:)\ S
3 Shos Dl o3
#e /oY VS -Y/vo VYA AT AR Vev/ATEoL/N ¢ LSS s dsb Loy
\% 355756 ol en
we/re0 VUYY v/aY \AAE Wins \rALEVEA s ol 13 LSS g5y e q
— I
0 /2 TY Yo /8y ARVAEA ARVALEAVALY RASUIPRCH PRRIPT
do /oY /A -Y/AQ £0/0+£5/AQ LN/ EE0/EN Cw)l =3
63 s Sl el
o fens VeV —o/e YYY 0V Y0 V) +/YAZN 0/AT LSS s dsb o
i : 55575k b el yan
de/van Y14 hYa\ Y/ E XY Y/q4+4/8V J‘:‘u’“‘“‘ PRI LI&-L S5 u:'é" - '
I
VAT WAY \/AA 4/Y /84 Y+ /A0EY/VY A SVEPRCH PN TP

03037 m 3 03257 St Oloe Jlslime s 2



https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

e QS T 1 (6 Sy alr Sy o336 gl

Ao s Lol A2s 3L 25 03 855 Ols e o 53 (Sulsline sl anls 5 0505] S @ a5 L
YONA s VI/YY /AL (o5 w e W 5 80 X0 des o 53 S50 5,550 03 S 5 Sl s
VO S jm s W 5 80 wls a5 S 25555k e 05 S slp polas cpl s 3158
s S, a8 SOl el S Qj,oﬂ cab (maean (Y J i) Aol s a5 V780 5 0/Y)
63 Shas Oga3l 5 bl el axils 36 s Sogasl 5 Shes 5 Sum 5 o0 5550 Lol en ol

(V de}-)MaMW QJAJTWJQ}AJTﬂ QL;A&)‘JLM Q\J.:.::J g,.;ffjc,_e)u.b“ﬁ

S 5 st 05031 s ¥ g

o> 2 S 5 9903 55k Lol es 0 Shes Sl el Sl G0 Kby (S5 ind Ope3 b
23 S 035 53 Obe blae Sl (S5 ndnd Dol mlS 4 am g L (E Jsds) sy es
s 05030 gl Lol (8 Jader) A28 Sl LSS s sk i s gl i 53 Ses slali o]
ot ol s LS s e 63,5 kes 03030 53 53 o 05 S 55 Ole sl ol Kby S

& lslas 3kl glas Sl sl Laos S JUH
g /oo +/OAL Y/YA S sk J s
LAVAR +/OVY Y/VY S sk J s PRSP
Yial “JOVY Y Samm 2553k S 355k
Hoo/eee /047 AL 905 2,50k J s l&)
e /e +/OA APAN IPTENESY= ST Js 44380 33
+/ALY +/OA ERAR IPTENESY= ST IPESEESTCSI®
/8 /AAA V/\o S 3,5k J s
g /v \V AN Y/AN o 2575k Js a3\
AL /AVe Ay EIENESTSl S5 2575k
/v0) A7AR -0/0) S J s
/e \A -4/av S J s gLl
“AYo Y/VY —$/¢7 T T2
S0 /YA oN —VE/VY S J s
CAVARAY oMo =\V4/A S J s LSS oy dsb o
(AtA 0/\e —0/+V P PEBL
s/ Y0 AN /Y 590 Jxs %
e/ ST VY S5 Jd =5 S a s alols 55 LSS (555 S
Be/oY AT A S I3
VAE /YA Y TS J S
e /on Y YARY3 /41 Ty Jd xS S s Ch, Odgs
s/ Y VY8 VA P S
Jlsliae Sl



https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

WAV Ol 9 jml O oled (38 5 (S55s b 43 JRagh

53680 S5 25553k 0S5 Slp edd B Sl ks Ao ys 3 S 5 S, s el 5 5
Loy Lol c(Y’ J}J&-) S ARVARI 9 Y/14 kfjjl‘-" ))}})L’ o_gjg db; E) /o 9 \VYY g_,.::j:.: dj.ﬁ)T
55550 058 53 LSS as Jsb i s gl i o0 Shee 05031 53 Gl i OIS S s

¥ ) 552 V0 IVO UMY S5 S 2055k oS lp s MM SVVYO LS Gsss

oy
Lol ol okr QLIS el 51 (6 oSty il Sl a3 azin (23 56 aslie 5l Gl Bl
Olgee 3130WES Gaos s 5 AELs Jlb 065 g l5 Jomio 3 Shes y Sssm 5 S50 2,55k
Sl a3 LSS Sl a8 3 a3 ams W 580 X aly aw 3 e e 3Ll glas
S Va5 S e a3 IS5 3508 O O35 oo 4 53 2l 28 S 5 5 5555k Lol e
o Skl gl Olsee 2alS ol ea g la) 5 Oles Sde cpl 5o (5l sl sl p3Y LSS
OhsIledbl Jlal b Yzl o5 A3l Dlae S ptg pbom (2151 1 1 ol (Soe oe
Rl Sl e 555 0 Sl e 055 s sl Juas Cuxdge 53L )0 5 0 Clas! ot
Lkl o 50 ololins 55k 4 Jhade Comdpe oo a3 chiled S ) OB Wl S e Dl el
Sy L hes e sl wsly sl Jals LN 51 (SO (YY) O 5 il Gl 4
Vooasly oo Slsed Soke S am s 50 (M) Woged Bome 3 ,Khes L3 b 5 SNlae eae DS
s sblos s Camdy e Glaeki 1S Sglite B 4 Ol o Jmde Cordy e S 5 43
e 03 el atily e (slaodi ;S s alay 3 5 akae Glack ,S 4 S s e 3500 o)L
Gl IS 53 s UbelES plKs oy Al Sage SDlae ek ;S 58 (b SIS > el
Vool oo ddl st oS sb o wlas oS ol Al 51l SSlas S0 S a5 F 5 (S
a3 Wl Cnd SO e dhae (2S5 pdlide sty SOLae 5t Sl s 4 e
Joo b el (V) b RIPD es e 33 a5 ey SN S a4 Conles
ssba S A8 e bl J S el b SIS > s ST dtlie K S 55 a8 bl edis s
© ol AVl JmS gl A Ol 4 bl oS ) e s S S b
e 45 35 S U S (o g Som S a0 SRl S e w3 S glal b
Faws wals SO 3 15 SIS B des e oslal 5w 5 55 o0 ol e s ST e slaunl 3 6 5,
Loolyer uyed s Conle & ax 5 LMY Wl 0 6550 5 Ll e s sbled J 8
S s a0 S0 2,55k Sl eslital b s o s 5 S35 anmd Olg e S5 255550
355550 05,8 55 s T asly o Sl el o g el (See pl S il S &S > 4T

<V\)ML: 4&;‘5&:)3 b Lf;jjb


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

o DU T 1 5 Ky ol Sl 5 56 el ‘

355550 b ol en o 51 6Kk ol Sl el anda 28 a8 B0 LIS 03050 5l Jeol> =l
5 S (Y Jadr) 358 e a0 Jlad 065 L3 3 Shes Jlssine S5 wrse Sosm 3 Sa0d
3 5ee S e Dl Dl ped i 4 e 3 B S T M e & RS 53 (T0IT) 0L
FUl 5 sk S Osesl 0o (r Sdlee o (bl G150k 65 St s
andllas L oS sls 0L S 5 Als 3,555k 058 53 4 Sl Ciagse SIS 5 Ose3l o3 hn
s s S s Gl S0 e 4 A 5 (YY) 0L 5 55 (W) 05 gan 51>
4 S L bt 25555k 05 5 53 Sk hp Sles SRl bl ity Jsb B 00 5 Shes
Glandlas 53 (Yo) ) 0an 5 55,5 JOA) 35 Olsieen Lol andllas b aS 3ls0las s 555550 05 8
215 S gl Gy ralS s et S pll oy ol s A S S s
(1) 550 g 5l dalllas b aS a0l J 8 5 (J1s 555550 05 8 0 s sl 55555k 0 S
Osye des o= (XDOX KINECE) 05 J1 oy a0 landlas 3 (VYA 0K 5 islo
(Y0) 3505 Loyl 1y a3 e 580 X wb-wﬁ&ww};%w@;g@u sl el
win Cia 56 ey 4 des 3 (OTAY) OLee 5 gl sp Olgen ol adlas L oS
Sl o S SOL G i el S Jeade Cambge e p Sl o (G0N Sl e
g g dlad b Sl 3 ke b g e 0 4 e 15 2SI sl sl 53 By 5508
Sl el ol e M Sl el o 53 s S0 el Jled Sl s (golsbiae 36 &S - o
oSl el 5 ol Shlss 0 e 5 e Camdge e SOy a0 e il lSAE ol sl o
Ol 3l glandlan 3 (VWAY) 0L 5 Jbds ((FY) 1l faie b e Condyo o 3 gmgp w50 513
L (ol Dby jas o ((Jold by pad 5 (38 2 a5 5L 0oy (G080 Ol pad) (2o 008 IS 4
R JSSon gl Gad al 53 el Pl S5 LSS (Bome Mg ((es e Sy 2

P 5 gad oo plete ol a5l 1, OF 45 55 515 280 a3 10 Cous sl 5 o slie
e My 255 g Lol s Shas 2 S s 4 ko 3 (174 0K 5 5561
L aS 3505 5158 Jlyses D 550 oo L 3l 31 s 1 5 Ses 35 anlllas ol 5l Lol El Ll
S s DL s laallae 3 (Y01 0) OLGan 5 gy (V1) 390 soan ol andllas il
(0) 55 i gl 2 G 255505k Slsbiae 56 5 Sl T mls ity oy sl B3 s
0L 5, Shes p atb iy Olae pae Dlujad J e n a4 lardlas 53 (74000) OLKes 5 s
ol Ghas a0 55 plil 3l sy 5 Shas 350 Sl andllas ol S il IS5
o s 53 (V) ODas 5 Ky (Y4) Al e Olppnan ol anlllae mls L oS S 0
el s sy 553 5 Slas 5 ST 2 iy 2550 5 G 555k (B 255k S

gl BOLES ogds 5,555l 5 S 2055k Gl S O s L ssp s S ST s s


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

WAV Ol 9 jml O oled (38 5 (S55s b 43 JRagh

Loandlas cpl ol (FV) Bl Al s pm 255505k 058 03 OU5 5 oy 25550 055 53 S
530> 2575k s S i L bl op Olpar jol G s 25250 058 Sl el 5l ol 2l
3555k dlesl Olos Soe & 015 o bl andllan b 3o opl O plie Jlas! LY 5l Codls & lke
53 eli b)) 63, Shas e sesl a4 a5 L s s o5l andllas 3550 05,5 5 el ST,
b QI 5 S me w5050 5 S DB S L byl e Sl Ged
o el Sl Sl G s Gaos sl Leles Sl —els a5 kSl Sl o
g by Sl o3V (B Nl e J RS by pl Rln o 5l el Gl 0 5 Sl bl
Jlop a8 lge it 53 5 ade ool 1S wlad oo ol koo QLIS ol Sl
o 150 RIS g sl l s i 5 e A s Jumke DS 2l 00 5 e
SLE ol dats 3131 53 S o Salom Gy Slagss Jlie 53 1 S5 &S SMlde ae xS

() sl dde sl ko
ahn il ey A b 065 53 b (S, 0 Shas 35 5580 Ol 0 G bt 4 a5 L
2SS 5 e glaedi xS ol L &S 55 s lal cpl 1y a5k Lol el
Sl grdse ol S e Sl i ol (S Sl ed g ) Vamml Sl e
Lol 5l 5 oS K plnil sl Jolie 5 Blae 5l os S G 5o (S slas s silweslal
Ser b SLiles (S sladnly (S s Sales GBI Grmes 5 e 4
5 e s — s Sl e o pr Il 3 oS ik e Wl SBLas S0 3L 5)
St S 5 ksl (S R g Sl AR e 1 (S 0 Shes il (Sas
Sl S o sladls 0 o 5)ls Slosan 53 b 5 o SolS 5 55 b S o sladsly S S
S5 el Libe) S b slas a5l ak S s 5sd S sae Sl Coge 5 Al
YU sk 5 me 3 B (Sl s L aS (B Ll isle e Dles S gla i W s 1 ok (38
sanl el (o3 us s lee il Anl B b el (S (@S]l Sl 5,8 e 13 25
S8 Sl addllas 53 (M) 550 ooy Oy Gllas S (65,0 A5 b b 4 U das o5l o5 4,
5y 0ds 63 Shas 0sa31 Gl S 250k 00,8 U3 Osail e 5 05051 e Olbe (s)lsbas
25 45 3 5ed 03l (65 Sas sl cpl o pesle 4 Olg o plie cpl LYs 1Ll edalie ciS

(Q) &;.«w‘MJ}AOW}J.{‘;J&LAC))L@GLS‘JJ&)JTJJ)f-)bdsw‘onLyﬂMQ@x

S 5 A%
j@jﬁ%f}ppa\ﬂwiju&@uQtiﬂ;mu;:s;uguﬁsﬂzu@z,;dts@u
Lgﬁﬁ.wﬁ slaasl 5 35l 4l (;ﬂw}dimpy)&g;ﬁsw&uﬁxﬂﬁd)b@mﬁjt (S,
sl O3 815 e 2S5 ST L e od il 5 o LIS o]

'Y


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

o DU T 1 5 Ky ol Sl 5 56 el ‘

-

QD»M

M o LSS ol mld SlaplSe 3 el ST sl bl a5 S

S5 31 eslinal oplaly k3l axdls sl ko OLKY ol Sl K s ey

ol adllas ol sl (o500 S e 655k 5 Solee ST Pl g s 550

5550 3l Ol bgssesl 53 S0 Solge S0k s 5 Zusi sl sl S e sleniy

23S eslanal

S g Poi

(’)‘y 5‘52- B dgwf &;.w‘ ol Cb};:.w\ 6&))“52- olf.\i..:b J\.J)‘ wu)ts ML’QL:{L’ )‘ djuﬁ g)"‘

Aglad Jls 08 Llails Jlad S8 5l Gudo ol plil 3 &S Slss 5 dslul s 33 pe3T 51 Loy

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

&bo

Kooroshfard, N., Alizadeh, M.H., Kahrizy, S. (2011). The Effect of Patellar Taping on Knee Joint Position
Sense in Healthy and Patellofemoral Pain Syndrome Futsalist Women. Horizon Medical Sience. 17(2): 29-39.
(in Persian)

Hootman, J., Dick, R., Agel, J. (2007). Epidemiology of collegiate injuries for 15 sports: summary and
recommendations for injury prevention initiatives. Journal of Athletic Training. 42(2): 311-9.

Lyman, S., Koulouvaris, P., Sherman, S., Do, H., Mandl, L.A., Marx, R.G. (2009). Epidemiology of anterior
cruciate ligament reconstruction: trends, readmissions, and subsequent knee surgery. Journal of Bone and
Joint Surgery. 91(10): 2321-8.

Bollen, S. (2000). Epidemiology of knee injuries: diagnosis and triage. British Journal of Sports Medicine.
34(3): 227-8.

Benjaminse, A., Otten, E. (2011). ACL injury prevention, more effective with a different way of motor learning?
Knee Surgery, Sports Traumatology, Arthroscopy. 19(4): 622-7.

Jiestad, B.E., Holm, I., Engebretsen, L., Aune, A.K., Gunderson, R., Risberg, M.A. (2013). The prevalence of
patellofemoral osteoarthritis 12 years after anterior cruciate ligament reconstruction. Knee Surgery, Sports
Traumatology, Arthroscopy. 21(4): 942-9.

Silvers, H.J., Mandelbaum, B.R. (2007). Prevention of anterior cruciate ligament injury in the female athlete.
British Journal of Sports Medicine. 41(1): 52-9.

Powell, J.W. Barber-Foss, K.D. (2000). Sex-related injury patterns among selected high school sports. The
American Journal of Sports Medicine. 28(3): 385-91.

Yu, B., Garrett, W.E. (2007). Mechanisms of non-contact ACL injuries. British Journal of Sports
Medicine. 41(1): 47-51.

Yousefzadeh, A., Khalkhali Zavieh, M., Khademi, Kh., Rahimi, A. (2012). Studying the knee joint
proprioception in generalized joint hypermobility as compared to healthy subjects. Journal of Research in
Rehabilitation Sciences. 8(1): 1-9. (in Persian)

Myklebust, G., Engebretsen, L., Breekken, I.H., Skjglberg, A., Olsen, O.E., Bahr, R. (2003). Prevention of
anterior cruciate ligament injuries in female team handball players: a prospective intervention study over three
seasons. Clinical Journal of Sport Medicine. 13(2): 71-8.

Wedderkopp, N., Kaltoft, M., Holm, R., Froberg, K. (2003). Comparison of two intervention programmes in
young female players in European handball-with and without ankle disc.Scandinavian. Scandinavian Journal
of Medicine & Science in Sports. 13(6): 371-5.

Lehnhard, R.A., Lehnhard, H.R., Young, R., Butterfield, S.A. (1996). Monitoring Injuries on a College Soccer
Team: The Effect of Strength Training. The Journal of Strength & Conditioning Research. 10(2): 115-9.
Benjaminse, A., Otten, B., Gokeler, A., Diercks, R.L., Lemmink, K.A. (2017). Motor learning strategies in
basketball players and its implications for ACL injury prevention: a randomized controlled trial. Knee Surgery,
Sports Traumatology, Arthroscopy. 25(8): 2365-76.

Porter, J.M., Anton, P.M., Wikoff, N.M., Ostrowski, J.B. (2013). Instructing skilled athletes to focus their
attention externally at greater distances enhances jumping performance. The Journal of Strength &
Conditioning Research. 27(8): 2073-28.

Wulf, G., Shea, C., Lewthwaite, R. (2010). Motor skill learning and performance: a review of influential factors.
Medical Education. 44(1): 75-84.

Makaruk, H., Porter, J.M., Czaplicki, A., Sadowski, J., Sacewicz, T. (2012). The role of attentional focus in
plyometric training. The Journal of Sports Medicine and Physical Fitness. 52(3): 319-27.

Wu, W.F., Porter, J.M., Brown, L.E. (2012). Effect of attentional focus strategies on peak force and
performance in the standing long jump. The Journal of Strength & Conditioning Research. 26(5): 1226-31.
Porter, J.M., Nolan, R.P., Ostrowski, E.J., Wulf, G. (2010). Directing attention externally enhances agility
performance: A qualitative and quantitative analysis of the efficacy of using verbal instructions to focus
attention. Frontiers in Psychology. 1(216): 1-7.


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22520708.1397.16.16.1.2 ]

WAV Ol 5 50k VF o kel ;L;)}\;é_,d&j)_,%bﬁ‘_;.n}}g

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Vance, J., Wulf, G., Tollner, T., McNevin, N., Mercer, J. (2004). EMG activity as a function of the performer's
focus of attention. Journal of Motor Behavior. 36(4): 450-9.

Marchant, D., Greig, M., Scott, C., Clough, P. (2006). Attentional focusing strategies influence muscle activity
during isokinetic bicep curls. In Poster Presented at the Annual Conference of the British Psychological
Society, Cardiff, UK.

Marchant, D.C., M. Greig, C. Scott. (2009). Attentional focusing instructions influence force production and
muscular activity during isokinetic elbow flexions. The Journal of Strength & Conditioning Research. 23(8):
2358-66.

Letafatkar, A., Rajabi, R., Ebrahimi Tekamejani, E, Minoonejad, H. (2014). Effects of perturbation training on
quadriceps and hamstring electromyographic ratios. Koomesh. 15(4): 469-81. (In Persian)

Clifton, D.R., Grooms, D.R., Onate, J.A. (2015). Overhead deep squat performance predicts Functional
Movement Screen™ score. International Journal of Sports Physical Therapy. 10(5): 622-7.

Sadeghi, H., Hakim, M.N., Hamid, T.A., Amri, S.B., Razeghi, M., Farazdaghi, M., Shakoor, E. (2017). The
effect of exergaming on knee proprioception in older men: a randomized controlled trial. Archives of
Gerontology and Geriatrics. 69: 144-50.

Panics, G., Tallay, A., Pavlik, A., Berkes, |. (2008). Effect of proprioception training on knee joint position
sense in female team handball players. British Journal of Sports Medicine. 42(6): 472-6.

Taghipour, M., Ebrahimi, |., Shaterzadeh, M.J., Salavati, M. (2000). Comparison of the effect of two training
methods on lower limb function tests. Journal of Gorgan University of Medical Sciences. 2(2): 14-27. (In
Persian)

28.Herman, D.C., Ofate, J.A., Weinhold, P.S., Guskiewicz, K.M., Garrett, W.E., Yu, B., Padua, D.A. (2009).
The effects of feedback with and without strength training on lower extremity biomechanics. The American
Journal of Sports Medicine. 37(7): 1301-8.

Myer, G.D., Ford, K.R., Palumbo, O.P., Hewett, T.E. (2005). Neuromuscular training improves performance
and lower-extremity biomechanics in female athletes. The Journal of Strength & Conditioning Research.
19(1): 51-60.

Yildiz, Y., Sekir, U., Hazneci, B., Ors, F., & Aydin, T. (2007). Effect of isokinetic training on strength,
functionality and proprioception in athletes with functional ankle instability. Knee Surgery, Sports
Traumatology, Arthroscopy. 15(5): 654-64.

Welling, W., Benjaminse, A., Gokeler, A., &Otten, B. (2016). Enhanced retention of drop vertical jump landing
technigue: A randomized controlled trial. Human Movement Science. 45 :84-95.

Eftekhari, S., Khayambhashi, Kh., Minasian, V, Yousefzadeh, M.A. (2013). Evaluating the effect of eight
weeks of strength and pleometric exercises on knee joint position sensation. Sports and Technology
Academy. (5): 63-73. (In Persian)

Khalkhali, M, Ghasemi, M, Talebian, Z, Abouei, M. (2004). Investigating the effect of open, closed, and
equilibrium motor movement on knee joint sensory error in healthy young women. Researcher. 28(2): 115-9.
(In Persian)

Aghapour, E., Kamali, F., &Sinaei, E. (2017). Effects of Kinesio Taping® on knee function and pain in athletes
with patellofemoral pain syndrome. Journal of Bodywork and Movement Therapies. 21(4):835-9.

Wulf, G., Dufek, J.S., Lozano, L., Pettigrew, C. (2010). Increased jump height and reduced EMG activity with
an external focus. Human Movement Science. 29(3): 440-8.

Ebrahimi Takamejani, E., Shademan, A., Shaterzadeh, M.J, Keyhani, M. (2003). Comparative Analysis of 5
Different Functional Tests in ACL Deficient and Healthy Subjects. Razi Journal of Medical Sciences. 9(32):
643- 8. (In Persian)


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.1.2
https://c4i2016.khu.ac.ir/jsmt/article-1-328-en.html
http://www.tcpdf.org

