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ABSTRACT

The purpose of this study was to compare the differences in kinematic and kinetic parameters of the ankle and knee joint according
to three landing direction(central, left, right). Fifteen collegiate male athletes(age: 22.743.5 years, height: 174.9+7.1 cm, weight:
69.416.7 kg) with the right leg as dominant were chosen. The subjects performed series of drop landings in three directions. In terms
of the three different landing directions, plantar flexion was the greatest during the central drop landings. For each initial contact of
the landing direction, plantar flexion of the ankle was greatest at the central drop landing, inversion of the ankle was greatest at the
right landing and valgus of the knee was greatest at the left drop landing. Regarding the peak force, the greatest was at the Ist peak
force during the central drop landing. For the time-span of the 2nd peak force and the 2-1 peak force, both right sides resulted as the
greatest. Therefore, with the appropriate training in landing techniques and developing neuromuscular training for proprioception by
taking the injury mechanisms on ankle and knee during drop landings into account, it will assist in preventing such injuries.

Keywords : Drop Landing, Injury Mechanism, Joint Kinematic, Kinetic, Landing Direction

I.A & § F MU} S8 elE Aot A Ao u

S Ao 3 ool EAF AXa 71 Be A

Az o] 57190 wie) %0} BRI Aelgel | oot oleh S Hooman, Dick & Agel, 2000
of UehiT 9tk A%x U Eoole Az A, AE, A oovHRAsE Ve dls bdsil, 2o BEe o
é’\— 7]:}_: ﬂ;ﬂj”]‘ %]_% ﬂﬂi %EHPJ %KJ’%O] ?:_01‘&‘:} l.:_—rL _?_1_ ﬁa?_ }E}BHHE.}Ag 7];1{_4_'8‘ %‘Xigt‘?(plantar ﬂemon)l% 6]'771] LH‘:H

A5 s, (inversion) =] 171 gl A Ho] RS H1, FE9] tnA
ol A 71He HEY Z3(knee flexion)® A <uk

ga—L ;<1-;<‘— AEZ A U]z@_ o] 9) Ba
o3t = HQ,]. 4 1% E](Dufek, tes, (Valgls)ﬂq;q ;\]_EHOHH HH@E‘?]—E}—_T_V y__,_Qo];(_,_ ]q-(Agel

Davis & Malone, 1991; Hawkins, Hulse, Wilkinson, Hodson &

Gibson, 2001; Woods, Hawkins, Hulse & Hodson, 2002)., 2~¥.2 3 A i !
Dick, Wojtys & Marshall, 2007). £3], a2 222 AL wh

Corresponding Author : Kyoung-Hun Kim _
Department of Physical Education, Yonsei University, H]'ka'];]' 2 ]._o_ F&e ;ﬁﬁoL }SX]'?_]EH(ACL)Q] }?31'5]19’]' X]—ZI‘

Evans, Dick, Putukian & Marshall, 2007, Agel, Palmieri-Smith,

Shinchon-dong, Seodaemun-Gu, Seoul, Korea oﬂ 4454 01 < E}‘i Hy E}QQE](Boden D Feagin & Garrett

Tel : +82-62-2123-4720 / Fax : +82-62-572-5651
E-mail: sporisinjurycarespecalist @msn.com 2000; Olsen, Myklebust, Engebretsen & Bahr, 2004). %3+ %47



68 Joon-Haeng Cho-Kyoung-Hun Kim-Gon-Sung Moon: Young-Jae Cho-Sung-Cheol Lee

NAY AANYNN AT 5 9l NLET B 4
Zefe & gle o] QEd TR A WPl 3

£ o|Fn JthEAZE, AHE, 1998, McNitt-Gray, 1993;
Decker, Torry, Wyland, Sterett & Steadman, 2003; Kernozek,
Torry, Hoof, Cowley & Tanner, 2005; Salci, Kentel, Heycan, Akin
& Korkusuz, 2004). Lejut AA] 771 5 48olA 229
WERe g3l webA QFio] opd o] WRRO R R o]
old g slomg A Wl wE A7t e oS 9l
&R 8 F s AR ddd

Hep B o] BHe A% B Uehie toRd
ko] 2] FolM diiAelet & & Y= A, A5, 53
71 ) A A B} F29 Fa A A Bag
WS Aolg At Pk

Io. A4

e

B A7 tdAEL Y tetuel] At F Aga Jeha
153 (Vo] 22735 years, A 174.927.1 cm, A 69.446.7 kg)
o7 o5 EFe I 19 B sEE 2 #ald ofujst
3 ARE gIleH S977) Al s QEWE 3= S
Bz
=11

ST A8 A oA wrolA A8e) ZA e o
AZeH BF ABAE A Aol e T 49L aad

2. Ay

B AYe Yoigh 58t APl ofFoixoH, 4
Poll 7t A Bre AR 5 T F e S A
137] Sfal] 1587t 2EfAF FrlE5 02 UHS =
WIS 5 AGS AN & Aol Fsinh dvdA B
oAl ApAle] Wk} AF Alo]zdl| g FUE AEFY 53}
(FTY No.CLU 600001, Adidas)¢} 2~#]de] &-5&S 283k
=, SARA A AAE 14 mme] FRETAEA 16
NE <Figure 2>9} o] Fsi3{ct.

2 Agoxe AAHoZ AFs A HAZYE 0|88t
45 cm EolollA EFWES AN F YUEE siGh A=)

N

AL ARTFE7AS] A= 20 emZ SFAH: HZ
&G = ol Holz Ey skl M 3l

el AAA A sfo] GA} F2 &
1ol Mo TR “AlFr oz “Alehe
- zprof] AR QBWE =

AIHAZ A= AAsIitE EFdE Al vt

ob do u

>,

ottt
=2
o,
=7

=,

(o

d
rlo

ml ool _%4 M 2 L
a2
o
N
ol
_O|L
2
£ o

jato)

HZZ NGRS A EA, BA BHeN F
231 ko] Aol YA Al 02o] HAS 3
3. A, ool 13selgke o] ol Al
%

29l axie] Fafo] g WA AAIseT:

to K rlo o
ox
o
flo 4
-0
K}
ol
£
5
>
>
of
b1
f
ol
2
B
S
)

>,

=
o vl 7
3

center left right

lateral
Figure 2. Anatomical landmark
gAY A A o] RS A 74A] ko g AW, HE
Zzog HAslgon, FH5H A gl YdAe] S22
gk HA A AS s 95 e gus TlReR 47t
90°Z 1gIT<Figure 1>, 2t HZ9] 7HAL 30 sec OPFOE 3}
of tlgAlEe] A0 P2 LA R 39

posterior



Analysis of Injury Mechanism on Ankle and Knee during Drop Landings according to Landing Directions 69

3. A3F+H

Al 7 el EFAel tig SAREAS flal 8t A
94 712K Vicon MX-F20, Oxford Metric Ltd, Oxford, UK)Z
TAE FFEAA| 2 (Vicon Motion Systems, Oxford Metrics
Ltd, Oxford, UK)S o]-831510.7 200 Hz2 A A] 3149 &

A A

A3 A 4 A=Y W AFS SAGAL AR
o] 2o T3l7] 5] ZALS o] L3l thale] 2ol =A5
QL A E o] gsto F-EF R UHIE SASINTE

Holels gst7] Sfal ARE AwR7
(ORG-6, AMTI, Watertown, MAYE 2000 HzZ Fatgiom 2
AAA L AU EolE go] (S AMESFIT

£ 430149 T3 A5 2 A o] Aol B 43
Aol Qevtele] go) Az 238 WA= St
vk HolE ghe Qe 918 2 oy

B7]9]8) SPSS 15.0 %ﬁ]ﬁﬂﬂﬂ lHPJ One—Way ANOVAZS ol%
SIRET AR & o8t =059 FA® FF
oA AFsI

. 743

<Table 1> LEFAY] AT o} AQARES Yepd Ao
A7t W= o] EAF 27N plantar flexion) S F= Hako]]
) gHo g 2A) Al FosA o (p<03), Aol TE wjE
=32 (dorsi flexion)> 3l VERFA] ko (p.05) e

o] A MiEZIA 288 AR AW, FHE, 95 o
WA et (p<05). 2R e Ui Zinversion) S

IE.ﬂ,

o

J

AE0] BXAbody weight)2 LFFITh. 27 initial contact)  FH HIs) 9502 ZA] Al froJatA Z1oH(p<.05), L=
& o] e Y= 7k HA SAXNE § Nog sl 1 FHo Ui kA UERA] Zkou(p.05) =] Hu)
o] ghol Y= AlHS = 39t WH7HA] 28 ¥ AI7RS o] &3 9S50 HIg| WE Zlo
S5 wWologE WEyl 2o Ax|erte] Zwel H E YERTHp<09).
O 2% I9T A AW AIZRS B SEols <Table 2>= FE8A9] Z&9} 2947k Yehd Aot
2 wologe zb zhd Hd FAAWENE gt afzixe]  HAEt FEBEY 342 FY YEhbA astoy
A2QAFS B8990 27 F 23-13} peak foree time  (>.05) FE9 HFH2He AHo] Sl Hla) frolsiA &
& 12} peak force A|HRE] 23} peak force7bA] A9 A7RS AOE UEREOH(p<05), 5] HU 23744 A8€ ATt
Z=A319t) < A4, A5, 5 T2 YERETHp<05). AT FEH
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PFat ICC)  Max D)  Max DF Time(se) INV at IC®)  Max INV()  Max INV time(sec)
landing direction N MSD) MSD) MSD) MSD) MSD) MSD)
1. center 15 -15.52(5.02) 26.92(6.26) 17(.04) A44(1.04) 7.58(2.27) .14(.05)
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*p<.05, **p<.01, ***p<001 @ center VS lateral, # lateral VS medial, $ center VS medial
< IC: initial contact, Max: Maximum PF: Plantar flexion, DF: dorsi flexion, INV: inversion
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Table. 2 Knee Joint

(unit: deg, sec)
Knee flex Max knee Max knee knee valgus Max knee Max knee valgus
at IC(°) flex(°) flex time(sec) at IC(°) valgus(’) time(sec)
landing direction N MSD) MSD) MsD) MSD) MSD) MsD)
I.center 15 18.19(4.94) 72.11(11.65) 19(03) -88(4.01) 6.05(5.98) 09(07)
K I left 15 19.51(3.44) 66.84(9.69) 24(.02) -2.89(4.40) -6.65(6.67) .09(.07)
‘el I Right 15 17.85(4.69) 69.55(8.51) 35(02) 453.73) -8.11(7.49) 20(13)
e Fvalue 1.781 3.105 6.59 7727 L111 23.002
P 173 048+ @ 002+ @#$ 0014 332 L000%**4§
#p< 05, #p<01, ***p<00] @ center VS lateral, # lateral VS medial, $ center VS medial
4 IC: initial contact, Max: Maximum, flex: flexion
Table. 3 Vertical Ground Reaction Force (unit: N/BW, sec)
Ist peak forceBW) 15‘@”122;;‘;“ 2nd peak force(BW) 2“%;’23;@;“ 2'1m;1"f:(kse£‘)’r°e
landing direction N MSD) MSD) MSD) MSD) MSD)
1. center 15 210(72) 013(.003) 5.87(2.28) 043(.007) 030(.007)
1. left 15 1.71(38) 013(.004) 5.20(.84) L047(.006) 035(.006)
ML right 15 1.56(.32) .014(.002) 4.97(.77) .055(.009) .041(.007)
Fvalue 7.394 1.261 2.370 5.582 3.601
P 001%%*§ 287 097 005%*4$ 03048

<03, **p<.01, ***p<001 @ center VS lateral, # lateral VS medial, $ center VS medial
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