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Abstract

Background and Aim: Knowledge of the changes of lower limb joint angles during landing
provides good fundamental understanding to prevent knee injuries in people with flatfeet.
Hence, the purpose of the present study was to compare lower limb angles as ACL risk factor
during single leg drop landing in athletes with flatfeet and normal.

Materials and Methods: In the current investigation, 10 young male athletes with flatfeet and 10
young male athletes with normal foot participated. The foot arch was measured using
navicular drop test. Navicular drop between 5 to 9 mm was classified as normal foot and
navicular drop greater than 10 mm as flatfeet. The kinematic and kinetic data were recorded
using motion analysis and force plate. Data processing was performed via Mathlab software
and lower limb angles parameters in knee maximum flexion in three motion plates were
statistically analyzed running MANOVA at significance level of o = 0/05.

Results: Significant differences were observed between the two groups in knee valgus
(p=0/045) and hip adduction (p=0/037) angles in frontal plane. No Significant differences
were observed between the two groups in other joint angles in other planes.

Conclusion: According to the results, changes in the normal structure of the foot arch and
consequently body alignment might affect lower limb angles in daily activities and sport that
can cause changes in the pattern of injuries. The results of the current study can help better
organize a rehabilitation program and activities for those with flatfeet.

Keywords: Lower Limb joint angle; Flatfoot; Single-leg drop landing

Cite this article as: Omid Rajaeian , Mahdi Khaleghi , Ali Abbasi, Fereshteh Eftekhari. ACL risk factors using
lower limb joint angles in single-leg drop landing between young Athletes with Normal and Flatfeet. J Rehab
Med. J Rehab Med. 2019; 8(1): 79-86.

* Corresponding Author: Department of Physical Education, University ot Kharazmi, Tehran, Iran
Email: Rajaeian@iaubanz.ac.ir

DOI: 10.22037/jrm.2018.111362.1938

J Rehab Med. 2019; 8(1): 79-86



https://orcid.org/0000-0002-3043-3961
https://www.orcid.org/0000-0001-9733-6501
https://orcid.org/0000-0002-5231-2538

oW § pLily)
L -

29 S eIt Jolio sumsdu sy ) i 0Lt UACL cuT oy giS B 5 (o 2
Il g Blo Sl & (51,10 O 180559 90 LT 99 P (>

T el and b T e e 236 A gage Ll 1l

Oyl e ol o)l ol (059 Silagn (655> gemdil )
Ol ol s (ild oiled olKiisly el i g Jlobiol ¢ objyg SilSogy gy Y
Ol ol (iltd oioled olRiisly el i g jbokiol ¢ by SilSogn gy Y
Ol b s Sl puliilyy 5 i ple 21D b ool A shiyg SelSage sl ¥
£ VVAV/ oY/ € lio Ly VWAV oY/ ) Wlio g ,5534 VAV TN Y dlis cly > %
OS>
Slaal g dondio

Slo gl S b o131 )5 g5 slacnd o5 51 68 Gt s 9 i @98 0 )3 oS Pl Jolie (sblys Sl (udls 05 el
5559 55 LS5 39,8 <8 > pliin ACL ol 551 Sy, lois dy ks plul Jolie (cbly) duslio pil 3uios G 11 5l anlss

WBesigy g9lge

e 03,8 8 3 3485yl 3 (b Sb (098 S JB559 gz 20 Ve g Blo b S (S K855 (s 050 Ve p2l gl 5
2 e Vo 5l it 5 Jgeme sl 055 53 yeslee AU (o (SN lie 3 (6503l (g5 ol (S g0l 3o 51l S esh
b losly (55l 35 cud gy a5 () cd slagms S edlil b (SS9 (SlerS glaosly bS8 Blo gl S 0g)S
5 lle Lol gl oo 5l (5> domhio s 53 il iSI6 gl 3 Sl pll olio (bl sloyiably 5 23,5 plosl o ljdlp 3 51 3li
8,5 518 o g 41555 3)90 <[40 (5 bline a5

basdy

saalio Jug8 axio )3 (P=+/YV) ol Jate 5 (P=+/-¥0) 5ilj Jabo (yosSly gl ojll )3 0935 93 (5 blime oglis al> (L5 Lnaidly
Sl odmlie (6 )blize Lole (K00 Juolie 9 )50 Clxio . S

S 5 4

B o (2359 5 aligy ekl (b o]y Slog plal Jolie sblg; o bl 4o 13 5 b 058 (b Cunds e FERY
Miso 31 (S > g el Sleladl 53800 (532,800 0 Wl oyl 35 gl 4B s |y el (555 W55 o LBlato oS am> 0 )58
D9 ly 3o Slo b S &

S e 51

LSS 098 (8lo (b iS¢ Sl pluil Juolae (sblg;

SN Sy DA 035198 BIRUGID ¢ )] ;o5 ¢y ile 5 dnol 3] ghuwo Ok 99
Rajaecian@iaubanz.ac.ir s sSwig yS31 v 487

* (BABIET Qb ileg)y — ole aslibod




Published Online: 2018. September.30 Research Article
- -

Slaal 9 4000

5 oS e Plagles sloml 2 039wl WBY ()3 & (63,08 5 (595 Slgiee & Gl Jghito (o509 IS o alar 51 39,8
LS 398 plSin 4o gilj uiSI3 aggly iSTan (,Siloe 28l o)) Son o NAGAT Vsl Cots b i 39)5 00S s 00958 plSin >
B 55,8 5155 as 3 YV JIFO05 sgas |y cdl )5 gl oyt aygl; Sl liies Mol b 93 59,8 51 a8

8 o5y SB o gl 5] A e adly i (SlSog Jao slsl o8 sl CLoS (63,58 e il gl s Jelse
o5 5 b RSS2, o 4y 08 o SlSe 10 s b a5 ol Mgl oSy S5 pgliiS g (e Jedl e s
Ll 4Gl g 098 o0 (o8 (oo el 2 03)lg ) (LS 4 ke 39,8 L olper GBI ) (ej L oled plSin )3 65 25
¥ ey jials |,

5555 3 @l 5 55 cpael 5 b g5 gy LSS oo (S8 L iy p150 3 g i 4 o5y Jloys sl b 393
95 Gl b 15 GogSly (63l sl o (155 (o8 b ClbolSd (62,8 08 ol plSI 1> LI g lgte @
V15l ol yam 70+ ytal3l b wlgi e 615 osSlly el

5 U e8Il g HssTal eMae (bl Ll o 3005 plEin 55 Sliss pluil 3 25 ekl 4wzl > o) Ken 5 Chaudhari
2 Sl il (sligy (sl & sl (6% adlllas )3 eizmen Mlams o JialS |y olid ulo clelS (Sl Jleanl 398
8 bl ol sl s)las WIse oy 5 3 slisy sl L dulie 5> Bl (ogSlly g0 4y 51098 plSin
aS Canl yol ol odima Lt o ams il 5 je ol S U 1y el bl Wlg5 o g8y oy 93 sy Ll s DYl
@olj L)l b ptidg p & olbosied ;5 oS Cewl ond 3,155 Mol Jolus 65 Cundg 15 So o8 Olpnss 4 jaiy ol il
aloyo > b ol ogB b QN> 3aioS ol @l elul 1 ripen 395 (o0 g8 s> il 3B 55 13 50 oyt (S
b S g Blo &Sl 4 deg LW M uas e Lt 598 ) it odygl 5 g e 4 il (2B (IS 4yl eles
o o1l elacuwl 9 368 o i Sl 55 (Jloy gb (sl 31,31 ar s 3131 ol Jolad S o i Hlad 1y 5,8 0 gl
(8,5 a5 13l b e dsgerne Syibinl (slily Sitie Lt L5 1y Blo (gl S 48wl e ) Ke g o) il e il
Jols 3, 8kee a8 widly s L) Ko 5 COte Mo Sliss plail S 13 Seolind 3,Slas yuid 0 yomie sl S aSh
@ (b ol cdl) Job ywod el ials Mol b sl &S L slal 5l piims b S slagsloual b oLl o Seolud
5 b ably clal ( Jobo 1o 1) ot Hloums 3B 5 3 (S b S 5 5l oMas (ol @S o caslRy o b giul Cunds
o 53 ) T3,3508 5Ty Gl bl IS S gty il 3,5 Alos 3 535 Mo S o bl S > S las
S wlsd Mles sl 4 039 2l VY BY (S)5 & (63,82 oy Vlgise ol Jgltto OIS o alox 5198 15l |y S
CAo% Cuow a5 0lisS jadi Cuow e ¢ Juolao 5| (S 0 SMae— lSul slag)lbual g8 yloj jo oS cawl (!
JUid e ) o 2Ulg lol Jste (36 plail glialy Mg oo e anl 5 Slas )5 JMis] & ot 5 Mg o 020t
S Sl s el a5 wols L oL en 5 YIFFEN ail o s Joo b plyy slacalld 55 o) b oled o> o
D515 o g Wl g Bl sl S (sl (365 o33, ol 4o anily oled plKin il Juade woSly dlos jl ¢ ilizs plasl Juolse
o S plul Jolie 4 0153l (slagy s GRF (slagys Judo 1o Ly i S s LT oS ol ol pils 3o Jlgws ol pliy
Slsse 3y50 > (ool; ML ST B g SleMbl 3 Ly &8 Lol 1L s b 3)58 o il o) uiSIs aS1us plSin )5 54,8
plsl 1 GBum )l 2539 Bl (gl aS” (glylo 2l 3l 1o oil5 piSls Slas plKin )5 59,8 s Sbizd plusl olae 4y 63,l (slagps
55 b Blo gl @S s )55 53 ACL cal 155Ky lois a4y b plail Jolie (cllss omypt 3a0 (30l
Bloe 2958 (> 53 pll

Wigy g9lge

2 S5 098 o> ACL (LS slaygiS Sy gy Can S0 plul Jolie sbly) (o @yl (1des Gelos
r0dy Jlo YWAEYR thw) 0 (8550 Jels sl s (sl dnsly 3jloppe pll g Blo gl S sl o))10555
b S e 09,5 93 i la 5390 5] ¢ 54855 gy0l8 b baipe cliyline ywll il oo (yio il WWENEES 103 (0,5 9lS £5 ALY,

" Bunion

2 Hammer Toe
3 Shin Splint

4 Backache

J Rehab Med. 2019; 8(1): 79-86



AY

oW § pLily)
L -

5 [0 g line aw g /A o i8S Jai 5 L eog)S Sl pluST s (gl igel po WA el b b wed slib 5 Blo

5 4585 a5 53 4 Ve (+/5) Lawgie il o)l
3 ogdle Wgd o811 plovl 095w 5l U cusliS Libgly glp e i amly G ool cdl g, 4 b Sgejl Gl | m e
] )3 5 duag 4ol p b olyen 4 0y g ()55 a8 (SO pL g pb Jold (S0gel 1 4y bgnye (53,8 DMl & 105 ]
bl o g 355 ol 5l el cund 4 slaodly I ealial b g as s o] )3 3,150 g0l (sl P 55 S 8,5 )15 la idge)]
ool (Sl (il ygesl by (gl Cow o iy 250 (5 Sojlil 51 L gyl (i s jglaie 4 285 ploxd
s 2bL g lael .8 )5 15 byl dyge (ool gl (Sl Y ool bawgi ordciuog bg, 5l eolimul b Plas eslital ool

S35 (sl ety Jio (s 1 A 8o b U 5 &2l agadl 1P Tl 005 IS o U Lagia e 550 (S3K81 a3l
b opl )3 ol et 3,5 )15 x> A 2l 53 9il5 5 ol dgly & ol 4 s )3 e e (pir gl 4 sl ) )
catS 4 Jbo 3 1 L o (4) pS )b 5 515 Canns 1Sigo]] bl )3 Jgexo cdls )3 g sl STy STl G5
S b (Sl (5390 3,8 el b 03y Hl 3 Ll Sie8 Slisg it g 5 S3U lgseiul (elad Gise d o)ldl g s
2 B os oo o5 L5 talae Sigojl 2,5 )15 LSy glis)) o QiS5 g Sl (Saaly Bob (b ygly o0l
Ol (Saolys s 05 o5 Joz (5,503 (139 S5 295 (g sl & (il 290 s bl 3 @)l )18 Jgene Sl
s B (5305 g5l (St ahols oS 5 odlial b 0 (5 85l 5 e )3 )5 s S g 5 05 2 o5 (55
oilel 3590 sb 595 (1jg plod & slaigS 4 odliul Sl y3 &5 S auls (3903l Sl e A (S 05l yie e 5l 53 A
Iy 550 b Sl S'g bl ooly ojlal of s wiS” Laas 1) 593 Jole oobiug) cdls jo Wlgny Jogejl & Can (pay 28 )18 wily
alold lise 51 (23kam)) (39 Joos o )3 1) A gans b (55 lsiial (St abold 5 ol 53 am3 )15 (e )
U3l e olgie 4 ool Cand 4 dae &S 20,5 S (Jaio (g9, i) (59 Jed g el )3 duxs o B (gl gl
P9 Cud g9l Gl

63 gl LS Tt clbs 3 gob Sty dolimosling] b 53 g4l Sty dols

S b isgas] g 4 Al saneile ki & Ll 5 5 133,5 plolJl dr iogail 10 55 csls (B! e s Sl
e gl )5 8 Blo (sl S 0g) )3 steides Vol i (Jgene s 095 0 g ok A B D s gl (Sol e
el sl ol ol eogr 2l & a2 b T TLed S 15 ealinal 250 ilisee (slamg)S 53 313 558 Car laginge]]
=7+ ohSen o Hertel 3 Fl—7a0 o) 5en 5 MUeller bug o obb coys ccul b gy e iocw lp piY
MY el oas 358

£) im0 o8 ) (SilarsS SleMbl gpglaar (sl 45 05 g0 ks Ghag il £ g ooy (551,534
—00l3 (6pslgnn yolaie &) v ol Cussy g3 5 gl clocS ok 59y 5 sl (sl Lo 1 o3lizil VICON (iyesy9
S yokiaie 4y b o3litus] g ;58 il MOOE] 9260A o KiSIEr (cg, domis olSts jl 8 o SetiS sl

2 il 0nd (15 Cgs b bgie (56 (38 asls can LU 5 lel b odlinal g glis) (Bgy 5l s lis)

Jloy 058 L 0g)S 93 13 sl pyd oSS 51 g 9 505 Ol o dgaj] 5o 3l g5 5 3959 sljlme bl 2 Jgl dl o

b b ogasie (sS 13 9 A5 (6yglaer Lzl Gl 9 JUemd 593l « s
sbedls pll sl o) Kj,0 45 s malS oiloaud jolaie 4 o 39,8 Jolis wdld co plosl Wb o Sagejl a5 L&l
Gl 5 e i ol 1) g5 aomivo (595 1 st Bl Vo gl 1098 b 0 s Lo gidgesl | eigd o dlse o b (59
51690 yohare 4 aimd plool b y3 aagd g iSO L1y 03,8 )5 Jos 488 0 Code 4 U b atwlgs B0S'eS i 5l 905
a hid wis ooy gl 4 39,3 ble 5 o b SiSS 3590 50 odlljgind S mn da dgel b ! oy g sy Tuipe S
3550 Sy 45 A 03> b jgel b S3ge3] 4y s 030> o idges] 4 aJSS el pl ogos babally > Slrese IS b olusl jebate
g8 diuo S jo 13 38 e (Sl 5y g2 28 09 ST ploml > S i 398 plSin 3 1) 358 ol g ail 39,3 5y doio
Sl ials jelate a0 Tnl 1) o ped (SO Y &5 4 dtwlgs b 5dge3l 5 ol s pbsl (gly oy oolel jglate 4 .aal 39,3
G 5l oS nly wleal QlSS pll o Sogej] Sl Lame 4 i odly el (W O i ojlsl la gagel 4 S0l
M A5 03> ol il 58 4y Jlgie (M 93 po Al aw (Siwd 3l talS jalaie a4y Lamd pbl |y 3850 (M O U ud dtwls

* (BABIET Qb ileg)y — ole aslibod



Published Online: 2018. September.30 Research Article
- -

298 Jos ploxl plSin 13 5 39 950 dmiuo 59y p JolS ysb 4y 393l e (b ] ) 4 S 4B S i )5 3850 B (lgie
Wb oe (5 (3390l M g0 cnl jaE 33 058 (o0d el |y (omej (B0 Gl b3589 092 5Ll 358 oy

5 S lodls plojan b gl 5w VW ulS )3 L g i b (35 5T oS 5 5,0 e e (il )8 L g8 dxio
ddme (£ pSdiged Joo (SleiS slaodls b gys 4 by (sbaodldy (il Jolre can )5 1,8 oolitul 350 29,8 ST SlaiS
A5 e iy el el los il SlenS SleMbl 5 €8,5 abool aimy b b b 30 dan 0 plool 5:Ske ) eolizl b
5 P omte (sl 5meSle 555, SlaS o a5 oolizel (SSLLS 5 (SLS sloods bl 5 435 a3 5 g xSk
Sy 2 Sy S lead i 02l )8 aplail (g9 y adybgd e a4 b ySle wad edlaiwl b e g e oy (X (2bo,
B g (B S8 sl (A Cuand V5 gb g gsS (sl ploeiual (Jol cutSl p gk pixiy 9 29> < J3l Lo Blie o
o pols 5 55 5855 pgad (2l 5 (I S ol 0y 5 Bl (2l e din el (St Sy JS 55 b e
S5 S o 06 a8l 5 JBMLes 3 18 215 93 0)led o ppe g SUbl slacan S o SBgs a5 0y0ls 15 ¢ JlEgh  olad
gy 4l s PlUg-in-gait ¢35 55k o, 4

S ple a8 )lgen oS 4 Fym Feog 5im Ve (o (ulS3 L g slea e gl pild by (SiS g (SlelS slaodld
EValas 5 gua il 9IS jalie dmlome (sl S stogyg sl Jgio 5178 alrs (Carden) o)l JIg i 2 Joolie (i3 2
25 odlil Jolio 9 laplisl olgs coled )0 g Sae jgkusS polie dwle caa (NEWEION-EUIET) Jgb igs woSan Siolins
A plogl e 1381 5 51 ealial b lwlixe plas 7L (g5 ¢ S5 6 )l Y olae)

Lasl

3 estmog wonp 3l o 9 (V Jgz) ab odlisiel arog 5)lel by 5l aigas 3131 8¢9« Josd 5l aloodls (tales jolate 4
L85 Sygo il g 4528 mog)S duslie gl Igile 5 Lol by 32k

ds > b o Jolie (5135 ke 53 1y (s bline YT Y Jpio bt apbre 35 0506 Sls 3 o Sl ingsy gl
5 55 Juolie (slsj Siko 3 1y (s bline G| izpan 5 (P>0/05) 3115 s (Jssppn 5 Jsyb Jielo) (5 > donis
G| oy ke )3 (P=/-¥0) 391 Jloline BMS] gl g6 dmiio > Lol (P>0/05) sl olis s yon o sl dxio
30 jblize M) ) Jg amio s Ll (P>0/05) sly ol Jjpyee ¢ Jliale dsin ;5 blg; wSke 1 1) (¢ lolixe
¥ Jsse) (P=+1-¥Y)

903l (63,2 S Sty woys glaoylol (S0 1) g

(e5555) o139 (o i) 43 (W) g
5, 185b! 1 5! VG WS IR RV OV O il Y RECWE P O Sibe
v/o £/ ¥/a YWY/A YIv Y¥IA Al b s
#Iv SYIV \AX WYY ¥/ YY/¥ Slo gl S
A 5514 \ils NZzhs Y/A YY/A Js

J Rehab Med. 2019; 8(1): 79-86




oW § pLily)

- -
MANOVA (49031 gl g 3 ylsibiw! Byl g cpailoe &Y Jgu
Syl g il
&13lzo gelans F lado 279 ol laog,S e
R REC
ANAA A AVAR Slo b us o 3 b o Jako dgl;
ALNG VIYY Cd AU 2915
VI YY/A Sl gl s Jlealw
Jay / FI¥oENF/VY Slo g s awxiio D b o Juado aigl;
ofy £ WYAY Ao b &S JUg 8
. Ay O/YAE-Y/vS Slo gl oS axbo B b o hake 49l
i VA :
AESRAR Wl sl S JU5,90
/ ) WAL= Yo/ss Slo b s axtio 4 il hako 4rgl;
-Josy -I¥D -
W/FaE- ¥/ ol by S Jba b
O/A¥E= B/aY Slo b s axbio 45 ol Jaako agl;
w0 YIFF s 295 bt 2305
<[« ALO/NY o b s JUg 4
A / OIAFE- 5[4 Slo gl s axbio 4 il hako 4rgl;
of 0%/ o gl @S J3 59
£lavty. /e Slo b s axbio 4D 4l %o 439l
\¥D Yiry . 2 ol Jate gl
ATYEYD/N Sl gl us Jealw
oy o Y/AVEE/YE dlo gl uis Ao ;3 oy Juako 4yl
i Y00k - /$Y Wl gl s Jisg b
FINYE= YI¥A Slo gl oS axbio 43 ol Jado dsgl;
Ninid /Ay C »”ob =9
Ve /Nt VYV Wl sl us JUs3 590

RN CJQ“’ 30 6 sholrese

b 013 (g ylime SliS 09,5 93y (JWgy8 dxiio 3 (P=/0TV) o, g (P=4/2¥0) 9} Juade (sLlgj 2V Joi> bt & 257 L
-

43908 o 3 el b S S0 b Blo sl Gl (ISS559 55 (Sl pll Jolie (sbly) dualie pols (ingh San
Soo Jolgs 51 (S il ACL sl (slojsiS BSin sis 4 Sl Il Juolio 52 00)l5 (slogyed 2y ogB Sl ooz pskate
eyt e ilSl sl yinl b g eyl poolio &8 1l o s plul Juolio (sblg) e el 3o 5

2 ab s 915 Jolie blys (:0le 13 1) (g haline M Gl b S 5 Blo (gl S 09,5 45 WS o (i pSb> gl b
ol maplis oy i1l g gl usSllg dgly LtalsEl (P<+/+0) 3l s 39,8 plSin g5 iSIE paysSlo 3 Jliig b doviuo
ol JUl g 598 plKin 53 03)ly S o )3 b o Jade (LS (08 o5 4B ) 5 b S Job (g pialS & Cul 5090
S ygS BSinn 51 (S 395 &S il o gSlg 53 jlolins laljBlazmss )3 9 Joldo (nl )3 Clps cul sbml eely SYL Jolie 4
5 POSt wiiS 4 Jlio sic & blodges o) |, gadge ol Slalllas 5l Sy 2398 so bl ol oasbo CualSd
i (S > 0,255 Vb slil 2 38,80 Gl o YMSI 3 lga ) o) 53 (e Sl SV g Jalge o San
oyl 5 T ls s pll 5V (sla i 9y 52 530 b oL Jlasl g gy ol plSin g b o 0,Skes 5 sl Mo
SIS el 50 S o e 4y 5 g, sl bl uolie ol S g0 )3 Thams e plnl ] g5 Gl o Aits 2]
215 50 5,Slas dy g8 Cuamidg g il )3 s Lol IS (6 Sl Sl plil (slaaml L1550 g 3980 (pnols 5 3,90
i85 (ooL5 3905 5 3945 c0 0033 Iy 55 55 48 39,8 (sl g5l yaol MLais’ o 5gaste (60U ao U jLi 590 (35 > diels ol yeols
CalS) ol Wlg5 o 298 i )3 65 53 o595 VO 5l ey oSl )olidS g a2 p> A Sl it o gSlly gl .l sl (b
JodlpSe (695 (S5 4 sl (5950 il STl pSlas (glayglisS GialS pslate 4 aST it |y o5 0 elB ulo
ool S| (S (glodeliyg 53 (63,0)18" sl (S 5816 93 ol oo ol 29 o JWg b aiio 53 55litS (goil b (e
sy il 51 5093 45 Il 3 camd o LlS |y 3005 Joall uSe g9 51N 5 (slmg b oS sl )y ogic 0L, azils
y JS lacsBlytnl & w58 b Comdy 3 s (Mmoo GaalS 1) JUg 3 doniuo 53 (ynoj Jodll mSe (5955 p9liiS sk

* (BABIET Qb ileg)y — ole aslibod



Published Online: 2018. September.30 Research Article
- -

oS Cuwl 0dd asetio a3 il 1) carel Jlais] Slgi e Liliie 45 amd o )3 43l ot idiyg 5 alje, el (b o
S M) San s WANG MLl o] on 59,8 plSin 15 gl Losilly sl (2nls L o, 008 je3 @Mds Sy sl @b a8l
oo T en 5 gniatsls o ™ol San o WIllIAMS xlo3,8 183 18155 oyl (sl Jlazsl gliplas Jole 5 1) Glo
S o Jloilie 13 2155 o il (SKES 55 eolj 3,3 aiile (b Shydeaml Hl by S Lilo L o3l & WS e st ok
Higdise (w4l (s Al g (D S g aglly (b 6y 4 LT 02)305 5 (95

2> G5 plil Jolae sbly) 565ke 3 1) (yboline OS] @l (sl S 5 Bl gl S 055 &5 WS 0 Gyl Sioi S
b S o5 ()8 Oolite s 4 Canl (S 45 03 L5 3908 plSin gl Sl oyl 53 Jliiyen 5 Jlusle Slxiw
3L (1855 )9) o agel

S A

ol 1y los pluil Jolde Clodo Sy o8 ) I (6 plgis 4 9ilj (iS zol 5 ) STl 95 o gy @l (ol 8l

2 Jeolae ol Cunsy Cuedl onimd i 093 &S Wil o 6890 9 o)l g oy 40 (o Sae Cans sdimd L (e e

LS L;”hli S oles 5l (oS caa |y Blo gl oS o148 5 sadalonl (cblg; s dngi ygpd LilgS o g 039y JSg,8 dnas

folie (sbuly )3 3 g o (Slwly )3 il i )3 9 b S (g 3 e &S Mmoo (U Sl gl @S S (S)b

g 0dud ooy JWl il5 alon 51 5YL Juolae dy bagys cpl wdges IMBT Hlaa 1) s & 03)ls (slagps ds 1o b o s3] ol cdbgsyo

shs om0y ol g0 el o cualSy dles ) grun slacdl @ yuin (i Jlesl el dbgype cMas Cins HLS

&l $5e Blo b S 4 Mo o3l S > g iseily Slolsdl 5 5890 (s yolp )3 Ly o Guios o) ol . Amd o )8 Canol

D13 3929 yidy OliS & 5l (SlS gl sl (Sllas ojg> cpl )> Sl by SleMblsgag Jds 4 dizpn 9

SO y09 g S

48 g, oltlol 5 pyiome il plas 31 dlsgippts Al go Bl ) el (GBI 05559 SlSagn (6285 Al olal 2 ol dlie
33)5 (50 (1338 5 ST idged 3k 1) Lo 3485l plosil

&bw

1. Kaufman KR, Brodine SK, Shaffer RA, Johnson CW and Cullison TR. The effect of foot structure and range
of motion on musculoskeletal overuse injuries. Am J Sports Med 1999; 27(5): 585-93.

2. Cote KP and Brunet Il ME, Gansneder BM, and Shultz SJ.. Effects of pronated and supinated foot postures
on static and dynamic postural stability. Journal of athletic training, 2005; 40-41.

3. Perry J and Burnfield JM. Gait Analysis: Normal and Pathological Function. 2nd ed. New Jersey: Slack;
2010: p. 353.

4. PoilMc T G and Cornwall MW. The relationship between static lower extremity measurements and rearfoot
motion during walking. J Orthop Sports PhysTher. 1996; 24: 309-319.

5. Chinn L and Hertel J. Rehabilitation of ankle and foot injuries in athletes. Clin Sports Med 2010; 29(1): 157-
67.

6. Mosavi SK, Shojaedin SS and Mimar R. The Comparison of Maximum Vertical Ground Reaction Force and
electromyoghraphy leg muscles during single leg drop landing between men with genu varum deformity and
normal knee From different Height. 2014; 6(2): 167- 87.

7. Mothersole G. Ground reaction force profiles of specific jump-landing tasks in females: development of a
systematic and progressive jump-landing model. 2013; Auckland University of Technology.

8. Nagai T, et al. Knee proprioception and strength and landing kinematics during a single-leg stop-jump task.
Journal of athletic training J Athl Train. 2013 Jan-Feb;48(1):31-8

9. Dufek JS and BT Bates. Biomechanical factors associated with injury during landing in jump sports. Sports
Med. 1991 Nov;12(5):326-37.

10.Yi C-H, S-Y Park and S-H. Lee. Gender differences in knee angle on landing from a drop-jump: kinematic
data in young adults. Journal of Physical Therapy Science. v--¥; \¢(\): p. .0-)

11.Hewett T E et al. 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, v--;(f)ry p: .0-)-¥ay

12.Hewett T E et al. The effect of neuromuscular training on the incidence of knee injury in female athletes a
prospective study. The American journal of sports medicine, yaaa; Yv(5): p .v-5-saa

13.Griffin L Y et al. Understanding and preventing noncontact anterior cruciate ligament injuries a review of
the Hunt Valley Il meeting, January. The American journal of sports medicine, v-.5; ¥¥(1): p. .\a¥y-1a)y

J Rehab Med. 2019; 8(1): 79-86



ohGas § glils)

- -

14.Zhang L-Q et al. Six degrees-of-freedom kinematics of ACL deficient knees during locomotion—
compensatory mechanism. Gait & posture. v--v; \w()): p. Fy-vf

15. Kanamori A et al. The forces in the anterior cruciate ligament and knee kinematics during a simulated pivot
shift test: a human cadaveric studyusing robotic technology. Arthroscopy: The Journal of Arthroscopic &
Related Surgery. v---; vs(5): p sya-syy

16.Koga H et al. Mechanisms for noncontact anterior cruciate ligament injuries knee joint kinematics in -
injury situations from female team handball and basketball. The American journal of sports medicine. v-\-;
YA(V): P. FYYA-YYIA

17. Kiapour A M et al. Uni-directional coupling between tibiofemoral frontal and axial plane rotation supports
valgus collapse mechanism of ACL injury. Journal of biomechanics, v-1va; fA(N-): p. .Avay-1v¥a

18. Chaudhari A M and T P Andriacchi. The mechanical consequences of dynamic frontal plane limb alignment
for non-contact ACL injury. Journal of biomechanics. v--5; ¥a(v): p. ¥ra-yy.

19. Chaudhari A M et al. The effects of dynamic limb alignment on knee moments during single limb landing:
Implications for the analysis of the non-contact injury to the anterior cruciate ligament. in v..y Summer

Bioengineering Conference ..y

20.Cho J-H et al. Analysis of injury mechanism on ankle and knee during drop landings according to landing
directions. Korean Journal of Sport Biomechanics. v-\-; v-(1): vy-sv

21. Akbari H et al. Does Pronated Foot Predispose the Females to Risk of AnteriorCruciate Ligament injury.
International Journal of Sport Studies. y-\v; v

22.Lin C J, Lai KA, Kuan T S and Chou Y L. Correlating factors and clinical significance of flexible flatfoot in
preschool children. Journal of pediatric orthopedics, 2001; (21): 378-382.

23. Blackburn JT, Norcross MF, Cannon LN and Zinder SM. Hamstring’s stiffness and landing biomechanics
linked to anterior cruciate ligament loading. Journal of Athletic Training 2013; 48(6): 764- 72.

24. Nashner LM, Black FO and Wall CIlI. Adaptation to altered support and visual conditions during stance:
patients with vestibular deficits. The Journal of Neuroscience. 1982; (2): 536-544.

25.Yi-Fen Shih, Chao-Yin Chen, Wen-Yin Chen and Hsiu-Chen Lin. Lower extremity kinematics in children
with and without flexible flatfoot: a comparative study. 2012; 13(31).

26. Winter DA. Biomechanics and motor control of human movement. John Wiley & Sons; 2009.

27.Brody D M. Techniques in the evaluation and treatment of the injured runner. Orthop Clin North Am. 1982;
(13):541-558.

28.Williams D S and Mc Clay | S. Measurements used to characterize the foot and the medial
longitudinal.Arch:reliability and validity. Phys Ther. 2000; (80): 864-871.

29. Kramer LC. The relationship of lower extremity malalignments in college students with a history of ACL
injury. Thesis:Doctor of philosophy.The penn Sylvania state university, college of Health and Human
Development. 2004; 35-36.

30.Mueller M J and KS Maluf. Tissue adaptation to physical stress: a proposed “Physical Stress Theory” to
guide physical therapist practice, education, and research. Physical therapy. v--v; A¥(¥): £-¥-YAY.

31.Hertel J, J H Dorfman and R A Braham. Lower extremity malalignments and anterior cruciate ligament
injury history. J Sports Sci Med. v--¥; ¥(¥): .yva-yy.

32.Williams D S, Mc C lay | S. Measurements used to characterize the foot and the medial longitudinal Arch:
reliability and validity. Phys Ther.2000; 80:864-871.

33. Association G. World Medical Association Declaration of Helsinki: ethical principles for medical research
involving human subjects. J Am Coll Dent 2014; 81(3): 14.

34.Post WR, Teitge R, Amis A. Patellofemoral malalignment: looking beyond the viewbox. Clin Sports Med
2002;21(3): 521-46.

35.De Leva P. Adjustments to Zatsiorsky-Seluyanov's segment inertia parameters. Journal of biomechanics.
1996; 29(9):1223-30.

36. McNair PJ, Prapavessis H, Callender K. Decreasing landing forces: effect of instruction. British Journal of
Sports Medicine. 2000; (4): 293-6.

37.Gokeler A et al. Abnormal landing strategies after ACL reconstruction. Scandinavian journal of medicine &
science in sports v-\-; v-(3): yy-aa.

38.Chen S, W H Hong and C Lu. Effects Of Different Landing Strategies To Decrease Knee Joint Loading. in
fth Kuala Lumpur International Conference on Biomedical Engineering. v--A; Springer.

39.Wang X, Wang PS, Zhou W. Risk factors of military training-related injuries in recruits of Chinese People's
Armed Police Forces. Chin J Traumatol 2003; 6(1): 12-7.

40. Daneshmandi H, Alizadeh MH, Gharekhanloo R. Corrective exercise & Therapy. 1st ed. Tehran: Samt
Publication; 2004. p. 87-118. [In Persian].

* (BABIET Qb ileg)y — ole aslibod



