NICON

PERFORMANCE
VALKYRIE

Bleeding edge speeds

- A|C 500FPS(VKS8 7|%)

- Windowing X&A| £[C 2000FPS

A precision-engineered lens
- MiEA| AA|El HL Varifocal lens
Intuitive operation

y - 30FPS full video preview x|
7 A camera for any environment
- IP65 X/ Hg

AV 4

-\ /o

VALKYRIE

Powerful analysis and modeling of data

Enhanced video support

THEIA Markerless, Tobii Pro Glasses 3 §Q‘ TRACK.ANALYZE.DISCOVER.

FASALHIE

27| TA| QIFHRZ 50262 15, 601

VISOL Tel. 02-2612-2111 / Fax. 02-2612-0660
Www.visolmocap.com



High Speed Camera System

NAC 157 102t= X540 7= §ilS
Sofl 2|19 dsut A2[dS HIEge =2

S8 00| 2/A2e| £F43 AlSHEELICL

' === ACS-1
Full Resolution =7 -
1008 X 896 Pixels EMRECAM acs-3

- 12000FPS (GO-12)
- 9000FPS (GO-9)

Full Resolution
1280 X 896Pixels

prat— c-' 54,000FPS (M/60)
~35,000FPS (M/40)

- 14,000FPS (M/16)

Application

Combustion/Spray Fluid Mechanics Welding

" -, - e _ﬁ
[/ 4 THB[ALH[S
1/, A7\ = ZHA| Otk 2502642 15,6015

///V/V’SOL Tel. 02-2612-2111 / Fax. 02-2612-0660
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Biometrics Ltd DATALITE Interface
(& 2M, ZHEZ(EMG), SEE47|, Goniometer)

DatalLITE EXPLORE is a wearable device that provides multi-channel
recordings of EMG, dynamic joint movement, acceleration and other
physiological parameters from a range of wireless sensors. This provides
data capture & analysis both within and outside the boundaries of normal
testing environments.

OTBiolettronica Quattrocento,
OTBiolettronica Sessantaquattro

The Quattrocento is a 400 channel desktop bioelectrical amplifier. It can detect
surface electromyographic, intramuscular electromyographic and electroencepha-
lographic signals at the same time. The signals acquired by the instrument are
amplified, filtered, digitally converted and then transferred to a PC, via an
USB2/Ethernet interface. OTBioLab+, a freeware software designed by OT
Bioelettronica, allows to display the signals online, to acquire and process them.
Sessantaquattro is a portable system for high density (64 channels) EMG
detection. Data can be transmitted via Wi-Fi to PCs, Tablets and Smartphones or
stored on SD card for long-term acquisition ()11h). Data can be visualized in
real-time with OT software, Matlab and Android Apps. Users can integrate their
own Apps into the system.

Biometrics Ltd DATALOG
2N, 2XME(EMG), SEH2AM 7|, Goniometer)

The DataLOG (MWX8) is developed to meet the needs of researchers for
portable data collection and monitoring in human performance, sports
science, medical research, industrial ergonomics, gait laboratories, and
educational settings.

DatalLOG can be worn on the arm or leg in addition to the traditional
belt/waist placement and incorporates a color graphics LCD, joystick,
micro SD card interface, and a real-time Bluetooth® wireless technology
link to a PC

Gait & Motion Research Insoles (1% EtQ!)

The X4 Intelligent Insole is a plantar pressure and gait measurement
system for athletic coaches and clinicians to capture lab—quality data in
the field.

It can be challenging to measure plantar pressure and analyze gait
accurately, consistently, and in the environments where activity normally
takes place: outside of the lab. In the past, capturing natural gait has been
limited because current products are not suited for real-world testing.

Pressure Plate (22X, CoP, Balance)

The NANSENSE motion capture suit hub can power more than 50
body-worn R2 sensors, encased in solid anodized aluminum boxes and
protected by a moisture resistant barrier of silicone. Body and fingers data
is extracted at high framerates and processed in real-time. The result can
be retargeted to character assets and broadcasted to game engines.

The NANSENSE motion capture suit

The NANSENSE motion capture suit hub can power more than 50
body-worn R2 sensors, encased in solid anodized aluminum boxes and
protected by a moisture resistant barrier of silicone. Body and fingers data
is extracted at high framerates and processed in real-time. The result can
be retargeted to character assets and broadcasted to game engines.
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SHEA T 2 AWM NEA(Korea Institute of Sport Science)!, THEHS3] 2

INTRODUCTION

g 7leR 4719l ks etk Tutel F7IgS 2%ske e 8110l
VAR, 2FFZIONA sk 408 Qlo] +¥E 4 §V] "ol 253t S84
ol tiFHtt. (Fujihara, 2016). WehA & A9 FH 2 7|AAZ 7 E A4+E9

ol mE 2F71e] 25 54 mere S9 krt AV18S /A= A

METHODS

2 A= F7HE ZIAAR GRS 4%8(A, B, C, DAF)E LR AAISHSIH
A E HA59] 7| Ao tE 582 49 Aol7t A=A ot 7] fI5te] A, B,
CA49] 28 2(Lopez) 7143 DA MR 2819 2 EHF712](Risegwang) 71€9]
ToF A 5HO flo|HE S5 o H(Schirer et al., 2019), o] Contact time,
Speed, Acceleration, Step length, Flight time& EA5tAtt. RS 2F417H2
HPEA AAE(Opto Jump, Microgate, Italy)E Bot] SHstglon, MEY &2

1,000HzZ AA3}9c).
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| -4stride | -sstride | -2stride | -1stride |
|

5a 48 38 28 Y

P i B

I 1. B38| M OMIE % IH

RESULTS & DISCUSSION

E A 23 AASE= A Al Speed 2 Acceleration®] 3 Stridef-E &% 02
S7otHtHspeed:  6.97+£0.05m/s — 7.47£0.09m/s — 8.024£0.09m/s,
Acceration: 0.22+0.31m/s* — 1.14+0.09m/s* — 1.32+0.05m/s%. E3t Aot
‘JH&glo] Step length?} 2 Strideol A 24 S7HIAH7HAS: 152+ 1.5m — 168+1
em / A 15142.7em — 167+2em) 1 StrideolAl IA ZrAok=(d5: 168+1m —
151+ 1em / Ao 167.242em — 1504 1.8em) A S YEFH O™, Flight timeolA B}A]
ot 1 strideolA A FAsk= FAFAS: 0.105+£0.002s — 0.061+0.004s / A=f:
0.107+0.004s — 0.066+0.006s)}& HEIHT. B ool wa 2fol7t 2A Ler
UA rom, wxek 1 StrideolA] Speed7t #ASII(AdF: 7.83+£0.04m/s —
7.64+0.07m/s, Af: 7.93+0.03m/s — 7.52+0.11m/s) Step length7} ZA 45t
= BAF(AF 16943 — 133+2em / AF: 166£0.8em — 133+0.5m)= HEFAT
U7 &2 CASE o] wE 2o|7t A YehA] ekgtew, mhR|Ek 1 StrideofA]
Speed”t A @AAst (A3 7.78+£0.02m/s — 7.33+0.1m/s, A=: 7.75+0.18m/s
— 7.444+0.1m/s) Step length7} A Tadt= AT 158+ 1.6cn — 128+2.4cem
/ Al 158+1.2em — 128+0.8em)°] UeFT. vHAt o2 DAlg= 43 Al 2 24}
At ZEFIHOIA A&EZHQ] Speed F7PF UEHLHEFZ  2vH S
7.01+0.04m/s — 7.49+0.03m/s — 7.68+0.01m/s — 7.85+0.06m/s, EEF7}2]
A& 7.11+£0.00m/s — 7.35+0.04m/s — 7.58+0.06m/s — 7.674£0.11m/s), ¥
71&9] Ao WE =7o| Bl YERHTH

ARS 71 AE 80 EE 7519 YAE 4 StrideolA AARE & 3 StrideR
B Speed& A&FOo2 JTMAA oS 3 Ao AR, Step length”t 2 Stride
oA A F7Istal 1 StridedA A A4S AL ToRE fg o= e
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BAIS9F A% B ool Aaglo] 1 Stride®] Speed7t F4she B4 tehi
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A, o =9 2 1 Suidee| 49 Step length® SAebA A 2ok A 22004 A
59] gAgo] ek, 0|28} Speed7t Zaste] oledt Aol Ukt o B
ghn,

nAg e 2 DA M 2HFe 2RI F Y]E BT AT Al 2 Strideo]A
Speed’t FA== A UEHA=T, o= F5%ol gt ?14]0] 2 Stridec4] o]F
o}4 &0 HH HAo| LERFom o]2eld| SpeedS A|&H 08 Z7IA|7]A] Hat
AoZ wtET)

oA, el A7 S ol A5e E4 metat o]o Bl AN
AABI] HHo] 227 2FS LABIEE sl Ho| 293 Aoz wohgd)
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FEUE 2
ZI0HQ! SHEAIOIZR AU Al SEO| UKl N
S0 OIE 25X ME
20N, 2NE, OIS, S38, AT,
X2, ZEY, A7IH, HAH, AFE
A = A W5
INTRODUCTION

WCAtolE2 LAl Al 22 & &8-S ol85iH, A%de 3 a&Flor
Zulo] EHS At AHo| A7|E FFAte] 71 283 QololthHah et al., 210).

CAlo]Z9] 37 BZ A] SHbo] Q1] W &7} 331 AR
9] mjEelz} ZHE D8O H)x gFRS AHE 7R} st

METHODS

2 A WA= 7R HEARIE Ag 189S o= AAsIeH, AAFES &
E=25d H2-453°1H, ZFHHE(recumbent) 532 A=A (arm-power propulsion)
WS AFBIRE Aol A% HolE FRE ZULE T 7 AR 3027 A
2 297 % & 338 2499 B A7E % 74 490w o] X3

HA A2 ol $1A1(Top, Bottom, Middle)l whe A8 &4
& BAs] Sfol Holsluleh 199(ME & 200H)E AFESISITh F WA Age
F1£%9] 40%(24-25bpm), 60%(31-32bpm), 80%(41-42bpm)°] W2 AR THE 9]
AT ZRBAHEE BAS] Ash AA7t et 19t(8EY & 200H2)9 74 2
A Q250 A% 2t TAHEWEE & 2000Hz)S A3t
=

739l = (phase)¥ o|HlE(event) A= th33 AtiFigure 1).
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Figure 1: FHEA0IZ SZ = A OHIE

Ag 2= Visual3D(C-motion, USA)E ©l-&sto] Q1A KAt A4S 4

AEEIA, FEA], 5o gt 29 sfeld ROM(range of motion)E 55194
E3E I3 A /\P%QL Az (anterior deltoid), 32X posterior deltoid),
Aol biceps brachii), A4 FHtriceps brachii), W& pectoralis major),
S Xtrapezius), A extensor carpi ulnaris)®] +ZAHE Ho|EH+ 0]Z(noise)
225 AAsE | Yl butterworth filterg ARESFHAL, 20~500Hz2] band pass filter
£ AMgSIgith ol ol S8 diEd) Mo ZEAHE(%RVO)E AFESIITH

RESULTS & DISCUSSION

3384 512 3 3& ol e 3131:} :LE1
i), o]7] ROML QEZ 23Z0lo] 331 £EL2 Q]
Z 2ol & AL st Middle?l Holle £22 7 o7} % Aoz
Holu], TEAS} o= 9% S Yo] 2 a—g— aA5isiet. Borcom?! 3 Oﬂ_t_ é
DRz, oj7] BT 9% 22Qlo] & AL &
AR AR 085 YA %aoe.o] 2 5g 9 ¥ 4 O‘um:lgure 2.
ol 7%4— Edg, d4o] gz 022 2x9o] Fo]
¥ FALRIAS Al 3t 7|2AwmE S5 A4



TR

2 | ZOHQI QHEA

{012 IAZ Al SHO| AAX| I

S50 2

=39

9

S e

Table 1. S&0| #Ix] &

£E0| ME 4%

29| ROM(range of motion)

Joint(®)

Test 1

Test 2

Top

Middle

Bottom

40%

60%

80%

16.14+2.15

14.94+1.77

14.99+1.81

23.05+2.60

16.62+0.77

23.53+0.82

Wrist

19.01+3.53

14.43£0.69

20.53+1.49

12.57+2.13

13.78+2.36

24.91+£2.27

85.59+1.88

77.06+£0.94

76.44+0.98

79.29+0.82

83.90+1.01

75.32+0.69

Elbow

83.44+3.98

79.35+0.94

78.50+1.17

84.18+1.32

87.57+0.39

80.34+1.04

20.01+1.41

17.50+1.48

18.68+2.32

16.00£1.09

19.78+1.78

12.44+1.87

Shoulder

ianlli=vhieuli~vNioull |~v]

19.19+1.74

20.13+1.21

20.62+2.94

13.9240.67

12.39+2.03

14.42+2.07

Table 2.

S0 GE YA 2] F ZEEE(%RV0)

40%

60%

80%

R L

R

L

R

L

AD

364.56£75.56

378.08+29.44

381.36+57.86

360.02£46.58

222.76+56.25

258.30+67.20

PD

288.47+47.55

278.24£51.25

267.69£45.50

230.84+31.32

274.91+£70.43

286.36+87.27

BB

346.10+75.18

349.86£90.64

329.05+47.59

347.30£55.57

282.64£95.49

338.54+93.09

TB

289.79£25.90

350.95+69.92

279.79£31.92

315.79+75.24

243.85+65.25

291.44+110.36

PM

370.79+93.85

335.58+53.49

346.44+44.72

352.20+60.86

229.00+£52.89

258.94+98.89

TR

205.67+31.27

297.67+72.32

201.19£30.02

261.99£51.13

194.60£62.79

271.60+82.84

ECU

169.33+35.98

240.06+44.81

283.51+33.97

203.

14+17.40

231.89+77.67

172.24+46.39

* Anterior Deltoid(AD), Posterior Deltoid(PD), Biceps Brachii(BB), Triceps Brachii(TB), Pectoralis major(PM),
Trapezius(TR), Extensor carpi ulnaris(ECU)

Sloeleeeded
449986 d¢

Figure 2: SH0| 2IX] & £&0 ME ZHH

o] IHEN(IIZY/IZ, 2

HY/2ER)
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o} 60%9] Afoll= LEF Qo] A1, £Lt wWebdas 4% 2 9o] AX=

< ZUsIATKTable 1). o 2L Aol &=t Aepdas 9% %%*JE
7F oAl AS A T 5 °‘°“jr<Table 2). TU|R2 S AL &Hry} waldsz AReL
o] =(BB), AIFHTB)Y Hdf Z&TE AXHOE WolxHA 94& J&de7}
L, SHAZE(PD), dIE2PME S5 Bebd4s Q22 W Y& Fo] ¢ 7}

o~

e, B APARE Fo) A4o] WEAlS A9 B A I 4H 249
Q18] AlstAQl 3 Aol A7 Aste] Y F adlolehs AL B
& 4 9lgieh. B3, ool BEART £BIHAY] 7249l 2 gl o] o]l
& S FHEEIRo] Basi, old] i AFo A5 o|FolAol T Aol
5

oo 19 1o
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INTRODUCTION

N ASE AT BT, B, B T d—’F%% At gk A, A
2, 71%, @4 9 dolE9] 4he] Batw TAE0] HAY A55 4 2, g
29 A9, Lol Ax=WI WA 59 AU AN w. Q4 2 Flole Lt
A A5E0 A7) G4e Bk B4 HSH ol WEme Ei) 4550 A
718 el 292 %71 98] A9e sk ot

METHODS

55 BA517] Y8 catapault FHE AR&S} =
At A5l shEe AX|sho] GARS 5kl nacsports E-8-5F
YAt dloly D= AFstRit.

it

1. Catapault

Catapaults= Gps?} IAMAE &8st A9 olsAL, &R, &7 715,

* wjjo429@kspo.or kr, ** tnals513@kspo.or.kr
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4 5= SIY & S AHlolth. 2 BA 504 AREEH o|E &85t F7]
T AEe E5ds S5t ZAHY H7] /\]Zl% AT & ok A7 24 Ak
< Z2dst] A8E9 A 2483 R EZ £ 5 o
2. Nacsport
Nacsport= H|TRE Bl AX2E BASILE AAH AZEFojo|t}, window®}
macOSoA ARESE 4= loH AHQI 3] }0 Nacsportoﬂfﬂ 7feFict. Nacsport:= Al
Azt BATE AR —‘?—@. o] ARG & Qlow, St BESH], B, gH|oA ==
AREEIARE 9]0k FEo] 9 :’%’”H”—% g0l AHEE 4= Sl
RESULTS

ATAAARANY RAAEIAT AR B % clole] B 20224 389
6 20239 20714 B 3790 AL AR, F ALAYL 1,0028E AU}

ek, FEE B8, WAGE), AEUHGS, SololEEG3), 25500, 7
B $2(4) 202 YL Sk B8, F% @ AY elx eofelrmaistmA,

AEEBSFRRA, AEZASoPIY] S & omelel PAE AP H4E B
g ohfel A SREUE ¥ 5 Qb DREUZE ARl FPLeR AEe 5
sjEstgon], AT a0t BB BAzt oxelel YA o) Eslgch
DISCUSSION
39 o oIS BT} A=ug ATHE AL 4 SA2E AYLE B
gol BgHA gt BololBE 7} B0 BHAAEL TN oleigol U

_EL_>L

A LArete] Fojagolr ddsol FE%
JJ%‘* BAAE Adslglon, 2 £Eo] E4

et HEdart B8] A ARt sl ool w2 =e] Hlt

CONCLUSION
AEZISALE B3 BESHIAE 47] F2 4] o 34 54, +9, &
asd, doH, Wee, WANEE WS, B4 WY B4 48 438 O% I
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INTRODUCTION

AARAZZAAYAEE A FNE ASEUHE, J2A0E R F
% fges A2 29 % 24 2209 AT, 718/9Y B4, 1A A
Pt A vl FARER AR A% AEETSH A9

2 o 3
3 AIA0) 2291g BAsl] 7 FHo] ke MEMS ATHL Ik 33Y 52 B4
I 71e5a 94 BUS Bl B4 91929 2 /Sl AU 5L Y 95
HEwoE Agstel A7) FAhe TRtk A FARE A4S 23 2 o
3 AYe B3 $28 a7HE 249, WA 52 B4 7Pl was 259
HEwe AFsa ok B SEAE A% 8| AU AE 275k et
METHODS
B A7E o P4y IHE H5E5S R dE Fa 54 A A% el
FHGEA AT =

HEHL P Tl 7]oqs] fE =R 2H, %Zé%
Arad A

WS (A1033] A=A5H2]), =AH2](2023 Al dAE=AFAE F 439]0] 2A

Agstect.
38 9 i3] Ao A 29 WL AExet go] T AP}, sHATHL
A5 169, o 473, BATAL FAAS 158, A4S 148S ddeR

oo Iy al

2 14
Aok, SAEA A 3349 52 B4L 95 7l 1159} S67h9) whlAS B
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3 #HEZte 9 vpd ko] 5 & B& A] F8% 28-S ok F99 2AYS 5t
Aom, FATH Al TEAHE BAZ ol 16449 22 EAHE L8 e Ed
A E F2 Al 259 845 AlFES FRletlth st FAId S HY o}
£ AMgH) SHat FuoA Zgstel BAxa e &85 vhdAHT 52 Al o
9] o5 AE B9t RE 52 U4 33 &4 332 AAEtgeH, 4 A
SET AYA & 5L A

M3k AVE HoR Aot AEAlA chopst Feje] e A
oA 243 dolee Ba 24 3519 Ay, 84 B S A B4
She BRIA o] B3 Woll HE, vRIel 3 WY FE, Pok] @ A
o W] Sl Bt BEo| o]k AES e 19T IHEE B8ste] v
2 Agstdch. SATUA AT BA SAL S 5% 7 DgolA] WA
STHE HolHE U4 B G4 F2AA 94 FUE W=we AFsic =
el 84 1233 718 B4 S0 B0l WS upaAAe BAse] S 9
SAADE tehd D% IHEE F8stel HEwS Agstch. ANl A4
ZFEbaAE L A7) A A AR 14 A% A4 Hag 95 G4 HEue A3t
on, 0|2 Eo dAt 73keF A4 B 1), WA BHL 170, IR 8lkeF AH B
Mg N, 84 e 17, @A edg 1, olat Toked 84 B 1719 AL
=

AR dAlE b9 47 § 9T S B4E Y SOl

0
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DISCUSSION

A= F59] BF, A 4 A= § DA A5 s, FAS7el 4 5
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SHMAEYRI0| 0{THZ2SZE X2l EZ1 2SWI0 0kl &

SHZ!- QB - SR

et el A ek ek ek e = s
INTRODUCTION

NNEZTE TZAAY HPBAF Ao g FE 50tho] I sto] 7ol
+ ol§2=E E¥t(Hahm & Kim, 2012). ﬂ”ﬂ%uﬁ At 5 50t ool S99
| 80| 82%E XAt oW A& F75k= FAo|tHLevine et al, 2007). o172
5= Argstal A4St SR o R iEEﬂ’élO] EZo|H(Cho et al, 2019). o7
25 SAOA AEH A A&2 #HEO| 55 /NS {2 RRIE SoluA st
okl 25 =] A AAIRFTHHahm & Kim, 2012). éEEﬂXJ ¥ 5 84
AEFHH(static stretching) 71HS 44 AlZF 52 BF50] 9= HY oA st &
A " AR 229 Zolg fAok= 2522 I8o] AY & Q= v HHs| A
o|Fste s st Zol7t 2HF FAIHESE St 25 Ho|tHAnderson & Burke,
1991). BAAEDA 7IHE A&5t7] di By 232 &49] 9940l 27 wiol
-5 A FHoE ZYA ARSEHIL AtHLee et al, 2021). APAFA = E5AF
AR xqzqz\Egﬂ;-q Qo] Alx A= T O I thot gk HAZsH
AEo] F& NFP=ojgtok(Sekir et al, 2010), ZTZAAAE F 7fZ2S IS
gz Xé@iE 1ol tigt 83ts Aot A+e FFolth A 2 4= F
X—ii‘iﬂ% A-go| o35 TR ofTEY F5 ol oHet I
=R goti iy g5 FA9 A AwE AAlstaAt gt

R

1::

N

ol

-

i

¢
ﬂl

E o

Wi

_4

METHODS

2 7= BFFA 0 AF S 40tiolA 60He] g AAZ=T EAF 15959 A
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o7 FAAEHH] ojHtEe] 55 LFHLCN PA= FF= FotH] flsl HA
Sttt o7ide] 55 B7HE fI9 olEe] e 5 AT 5= B7I6H
o FHA 55 HItE Yo AA455F E(visual analog scale, VAS)S ARE-5I3Tt
183 ATA F3H7EE Y9 gAE 544 (Digital Algometer, J-tech medical,
USAYE ol8dto] 455X (pressure pain threshold)E Z435I30th. o7/l@E ]
TELEHH B2 #18 2 n|E(Goniometer, Jamar, USA)E ©1-&3t9 o7+
S WA Al ARto] Eol WAste opfhd o] w9, Y 1E1 VEEES S5

A 7170 2 oAWE e S50 25 HHQ WekE dotr] f3 A A, SA

o HFE=HHAE XN (Repeated measures ANOVA)S AASHROH SA5HA
o2 p0.052 HASHATE FHAEDAY A8 3 33, 437 Ao 1
g F 258 HESIYUL FHRECE 5EIMY SE¥E2 I, 2 £5°% #Y
= 154 AAJskle. 182
] 508 5E7MY] SERE2 THA AASHtH(Figure 1).
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Figure 1. Static stretching,
A: Shoulder flexion, B: Shoulder abduction C: Shoulder external rotation

RESULTS

AARE Y S 2 olfwde] FuA §3 wsks FAYITo] wt of7)
wao F3d B5L Aot Uglom BAZ K3t Aelrk UreRdtH(p(0.05)
(Table 1). E3t 7] ABTF 4] 25 F9 34 4% Fo Bo| BF gaslgon 3
A 2% FHTE 34 4% U4 50l o Fastect. AAAEANY FA7|] G2 A
B 53 wolE YJUESINE ol8ste] ophwd F9I2e) Wl v A S5AL

o, oVE™EZ, THAoRZS] SA7Iel weEE -SSR Aolt e AIAL

=2 Hd1r,

= =
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A lad =}

2 golat Aol7h UERATHp(0.05)(Table 1). 41 Akt 54 25 5, 27 4% 59
BB FAoR, B4 2% SR B4 45 Fo| YABFAX} o Z7H)
At AHAEAH 2§ FA7I7) 42 ophwd F, WY, /MEEUC] SBUSE
A7\2bo] ket o iRk S5 Hol7t glglom BAH R SRt Xfol7t ekt
(p0.05)(Table 1). T3t 54 ARt 34 25 T, F4) 45 Fof olfea L5}
Z7I9om, B4 2% SR B4 4% Tl oAk F SEuePH o Skt

Table 1. Comparisons of VAS, pressure pain threshold, ROM of shoulder depending on
static stretching intervention periods. (Mean+SD)

Variables Pre 2weeks 4week F )o

VAS(score) 6.08+0.46 _ 5.23+0.45*  4.2840.57"7 _ 47.75 _0.00
Upper trapezius 14.83+2.21 15.68+2.27* 16.15+2.28"7 28.53  0.00

Pressure painp. o oular 14.22+2.20 15.00£238  15.61£2.4577 7058 0.00

threshold(ke) Infraspinatus  9.29+1.16 10.27+1.21* 11.20+0.84"7 734  0.01

Flexion 142.00+5.27 144.55+4.24* 149.77+5.697T 28.67 0.00

ROM(®) Abduction  125.22+6.00 128.44+5.75* 134.11+5.45'T 28.71 _ 0.00

External rotation 66.66+7.63 72.00+5.38*  76.00£4.99TT 40.05 0.00

* p<0.05 significant difference between pre and 2weeks intervention.
T p£0.05 significant difference between pre and 4weeks intervention.
T p£0.05 significant difference between 2weeks and 4weeks intervention.

DISCUSSION

AH2EY H8L ofwd U TRES Hoie olgAlHA Y S £4
oA A B0 AT & YEE AR AF] BEo] ophude S4Y o
Uehtd B0l AAEIITHL AZeT A% B35S Bulshs 224440 49 5

[e)e)
B5o% Mot AHAEAYY 2 $ELFo] WU B P4 AEHHOE
3|

At Fo2 =Y & UL st3le(Mertens et al, 2022), MY WHEHOR AlYsh=
& AEAHS 55 IAe T dolE Agshe H adoltal shitRiley & Van

Dyke, 2012). oJ7lZ&5% €AY A=mof SlojA HESHIAE &= A2 5%

offTEFHY S {2} 229 @EZ WA|Sh= Zo] Fasit
AvtH o7 o35 S HE Hin 7IEEE Al Ut 55°] 2A UEh] diE
o] E= gl W9l oA okAsH LT 2 9l HHAEH AL E=0] upAY v}
=2 g9 VIBREHJAE 88450 F HEE 4 QItkRiley & Van Dyke, 2012). E
ot Zokdl £5%9] dol& S7HI717] Sl sl ato|n #E W 25°] &5
e 771 B2 TAAZITAL ot Tangawa, 1972). o|&d A A= A|lZ=9]

FIgE 271710 BT Qe dlo] 289 drI5E HUNA E01 5
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Rt 2o TAE iR ofrEe] F9, ¥H,
Jlz=e Hlsko 2 oA /\]7} AAE FAloHE JHAEH AL ojfTE 99 &8 o
A5 e o R F50] FEE Fokl Z&/9] dol7t SoldegH of
1A AFAE

A4 582 Heky glol BRIV A8 4 A wAAL B4 Peolekn ke

CONCLUSION

£ A7 Z3E FU9 B, ohEeS BB AHAERY 48 U A
P RATOZA ol 29 289 FE ol WY, Teln WA £
Balstel ol $52 dasty BALENNS S/
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TELE 6

Comparative analysis of trunk and leg muscle activity

according to weight and water bag vest differences
in fencing fente motion

Lee Ja Yeon, Lee Chae Kwan, Kang Shuho, Park Il Bong’

Busan University of Foreign Studies, Busan, Korea

INTRODUCTION

The purpose of this study is to compare and analyze the activities of trunk
and leg muscles when using a weight vest and a water bag vest during the
fencing fente action. EMG is proposed to measure and analyses the trunk

and leg muscle activation.

METHODS

A total of eight active fencers from the fencing department of University B
(age: 19.5+0.66 years old, height: 179.75+5.93 cm, and weight: 72+6.32 kg)

were selected for this study.

RESULTS

Table 1 shows EMG results between groups by muscle according to fencing
fente motion. In the results of Rectus Abdominal and External Oblique, there
were differences in muscle-specific, left and right between groups, but there
were no significant differences. In the results of Gluteus Medius and
Adductor Longus, there were significant differences between groups on the

left and right.

* fnjboss@bufs.ac kr
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Table 1. The result of EMG of left and right in each muscle between groups

Variable Group Right Left t p

Weight vest 10.85+5.14 7.32+6.21 1.487 0,181

Rectus Waterbag vest 17.92+9.20 13.65+11.64 1.753 0,123
Abdominis t -1.896 -1.357
p 0.079 0.203

Weight vest 12.154+8.93 9.02+2.50 1.015 0.344

External Waterbag vest 18.91+18.78 13.28+5.70 0.869 0.414
Oblique t -0.920 -1.939
D 0.379 0.082

Weight vest 12.18+5.40 13.11+5.44 -1.998 0.086

Gluteus  Waterbag vest  19.50+4.03 20.13+4.28 -1.138 0.292
Medius t -3.074 -2.863
p 0.009* 0.013*

Weight vest 16.88+10.94 16.59+7.51 0.107 0.918

Adductor Waterbag vest 32.80+17.40 35.51+11.96 -0.609 0.562
Longus t -2.190 -3.789
D 0.049* 0.003*

DISCUSSION

In this study, when actually performing the fente motion, the activity of
the muscles was examined using a weight vest and a water bag vest, and
how much muscle needed to perform the fente motion could be activated. A
weight vest is a tool that can increase weight on the body to load
movement, while a water bag is a tool that not only loads movement
through the weight of water but also keeps balance through the rapid
vibration of water in the tube (Nairn, Sutherland, Drake, 2015). As a result
of this study, there was no significant difference between the left and right
groups according to the tools of the leg muscles Gluteus Medius and
Adductor Longus, but there was a significant difference between the left and
right groups. This is thought to be the result of the unique movement of
fencing. Fencing is not a static leg movement in place, but a dynamic
movement in which the weight is moved. Because the muscle activity of the
leg increases in dynamic posture rather than in static posture in an unstable
environment (Park et al., 2015), strong weight movement using a water bag
that provides an unstable environment is believed to have higher muscle

activity in the leg.
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CONCLUSION

Among the 4 muscles tested in this study, there was no significant
difference between the left and right gluteus medius and the adductor
muscles, but significant differences were observed between groups.
Therefore, the results of the present study are interpreted to be the result of
the inherent movement of the fente motion, and also indicate that the
stronger movement of the center of gravity in the unstable environment can
improve the muscle activation of the lower limbs during the fencing motion

with the movement of the center of gravity.

REFERENCES

Nairn, B. C., Sutherland, C. A., & Drake, J. D. (2015). Location of instability during a bench
press alters movement patterns and electromyographical activity. 7he Journal of
Strength & Conditioning Research, 2411), 3162-3170.

Park, J. K., Lee, D. Y., Kim, J. S., Hong, J. H., You, J. H., & Park, I. M. (2015). Effects of
visibility and types of the ground surface on the muscle activities of the vastus
medialis oblique and vastus lateralis. Journal of Physical Therapy Science, 278),
2435-2437.






Scug 7 | wapy| &K Q80| M2 o SHeme et o 29

FEUE 7
SN X LV ME LM ZHSEA 24T Q1

Young-Seong Lee, Jiseon Ryu, Sukhoon Yoon, Sang—-Kyoon Park’
Korea National Sport University, Seoul, Korea

INTRODUCTION

ge7] Al AAlE AHo2REY it FAY(impact force) &1t 7ol SJgt
A4 A(impact shock)E ¥=tHLafortune & Hennig, 1992). o]&gt $Z&(impact)
< SHAo ASiE FEAE 5 low, ANy} 3 HHES S5 g7 o
AE st 971 Al, A5 ZA(fore-foot strike, FFS)= Rl w3l HHES F
o]l AollE WPAZ 5= o, T= 2K (rear-foot strike, RFS)= HZ

Agslo] T= T4E FIAPIAY 722 g RUES S7HA 75 A9
THGoss & Gross, 2012). sHAIRE 28]7] Al 4L A1 Ao A o]
Z 713ole Etotal, AlA Aol digt SA ohA] Ee] Fololut 2
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METHODS

2 A7) A= 2 071 W Z=FA Aol glom, F 13] o} EH7|E %
Sh= 20~30t] B4 55%Y(age: 24.38+4.18 yrs., height: 174.99+4.67 cm, weight:
71.17+7.77 kg= AT 2971 A, 2A] /30 T M4 49 E4L Telst
7] 8l 8tHe] ALJA 7HH2HOqus 300, Qualisys, Sweden; sf: 100 Hz)2} X|HEI2 0]
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WAE Ef|=Y(instrumented treadmill, Bertec, USA; sf: 1,000 Hz), 63E€9] 7I&=
Al(Ultium, Noraxon, USA; sf: 1,000 Hz)& AR&stoH, B HEX|9} 34 AR, 7
= o9 S 85, BE, HYdl TIEEAE 24 RGBT RS A
Aol As& g E4stglor, Efud du)7] Al A9 A% &k (preferred velocity:
3.04£0.36 m/9)E AAAR AF 9 = AR E FPoet. DE)7]= FA] F30l ==t
747y 3@4] SRstglon, 3E 27 5 v 189k =3fsto] 20 A"l A4Sk
2| §8-2 APAolA AAIRE L EAZF HR(FFS: 14.85£6.15°, RFS: 4.29+4.40)
B 2HE ] 73S AEsiled, 2 A9btEe] o 5 $A(peak passive
vertical force)} 'W&/F5/PE T HHE, 7 FHojA9] 7[&=E ARESIlH: A= 2
A AL F 5 A YRR 230l wet 4] A HRHES 5-d+H(passive portion)
T 5-5/d active portion) Q&2 R 2H(Ryu, 2005), F5/dwolA9] H 2715 2
o 5 FAEoE FASI0I 74 AN o] AR 55 3R A AN 14
e ¥ At S 10 Hz2 1Y 53 BEIsto] 5 s AESIitiFigure 1).
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Figure 1. Passive & active portion in vertical GRF
nE 97, AN, 7M&2A Aae 22k A9 B3 EH(cf: 12 Hz, 100 Hz, 100
Hz)E +dstdct. 24 430 mE AA AA9 24 542 E45H7] el Visual
3D (C-motion, USA)2} Matlab R 2016a (The Mathworks, USA)& &850,
one way repeated measured ANOVAE &3 SAEAS &ttt o] o, BAA

RO 055 AR,

RESULTS

2|71 Al AR ] mhE ARty 35X B HHE HQl2 o (Table 1)
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¥ g A HE A Y 55 5282 RFS7F FESOl| B o 24 Yehdh, 3E o
AoAe s w8 ZHES oW THE HYy ZHE M IHEA RFS7F FFSO
Hlaf o A yehgon, 558 HEoxe de ZHES} vZE =S AQe H zdl
EQ} 9] HHEC]A] RFS7F FESOl HIsl & 24 Yegt}. 99 TEoA= HE ZHE
oAl RFS7} FESol| H|al o 2HA| yepgth o $27] 7i&rofa] & FE=x]9}F 53 353=
RFS7} FFSol| Bl o] A yepd vhd, FE 95t 43 295+ RES7F FFSel H]s)
o A vtk 34 7KEECIA I FEAer AE 49E, 58 85+ RES7L FFSol
vl 2 yehd ¥bH, FE Z95= RFS7F BRSO vlsl 34 YelgdtHFigure 2).

Table 1. Comparisons of GRF(BW), joint moment (Nem/kg) between FFS and RFS

Variables FFS RFS {p)
Passive vertical GRF 0.17(.05) 0.40(.12) 14.30(.01)*
Plantar Flexion 3.29(.35) 2.52(.37) 22.68(.01)*
ANKLE Eversion 0.42(.29) 0.31(.25) 4.12(.01)*
moment Abduction 0.51(.18) 0.42(.16) 6.68(.01)*
Resultant 3.37(.35) 2.60(.39) 21.41(.01)*
Extension 1.50(.37) 1.83(.38) -11.09(.01)*
KNEE Abduction 0.85(.24) 0.76(.27) 4.65(.01)
moment  External rotation 0.28(.12) 0.20(.10) 9.54(.01)*
Resultant 1.76(.34) 2.01(.34) -9.43(.01)*
Extension 1.20(.20) 1.19(.27) 0.10(.92)
HIP Abduction 1.690.26) 1.64(.27) 2.67(.01)*
moment  External rotation 0.03(.02) 0.04(.02) -1.11(.27)
Resultant 1.80(.26) 1.80(.28) 0.01(1.00)
Vertical Acceleration Resultant Acceleration
Head | ‘ ‘ - FFS | - FFs |
- RFS - RFS
Ster. | . 4 4
5t Lum. |
Prox. Tib. |
Dist. Tib. | ,:
Heel | Lo "'-.._‘
0 5 10 15 20 25 0 5 10 15 20 25

Acceleration (g)

Figure 2. Comparisons of acceleration between FFS and RFS
(left: vertical acceleration, right: resultant acceleration)
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DISCUSSION and CONCLUSION

v

T R 2] A A RIS BT SACDHI GUT W) 31 A
el 9] 5% B

AR =]y
2 AT A} FFSoJA © 2 95 3#d THIESF RESAIA o &
HEZ} A= o, o9t TS Av= 1:;}?471 Al AA9] ThE FRoA FAL vhyg

A=} =]

S 29 5 Tk Ea 2 ATE vjgoR WL us) SUIEERS Alghe
A5 wae] F7o] 45| HaBstey] qEo] 2ey] A BE 54 23 99 Pt
SE A18S WS mpeton B who] the) Bejo] Hx] Yeld e B
Stz A f9 AV 27 ol WAY & Yo HA Yo BE FH
28 A7k F39] o} Bl
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FEUE 8| 47| M4E0| eSS Q00| N HiCZ| SXo| 2BME X0| 24
FEUE 8
SUUET| MLAS| UMRLES Q20 TE
HICIR! SZEte| 22T X0l =4
01ZY-0|S 5[ AT xAicfem
INTRODUCTION

AE7|o|A9] Z] F& Al Foj= AR 552 & 7HAl(on set) A, WA & 0]
o|F0jx ZZto] QtHAS T HII= ZAoR UHA UrKBenjamin Lee & Stuart

McGill, 2016). &3t 3]8] 852 Fo] Z8E9 = AL IS v thhodges,
1998). olo| AE7|A9] 71 2335t 22 7]&9l 7] & A] 38 BZ 85 ule}

£ 943 gt ek 2o ogE meb B g7 BHe A%y] 4450l
7 54 A 87 55 50 2 24510 87 50| 7] B4 mxE

= Hol=tl AU

LI_Eé

[457] s37]7k0] 84 ol4foln],
ogRl AFEE A 2 B22 VI ol A

ofrto] Thale] A7t Aol ¥
qlow] g o AgAEe

71 127 olAQl 55T 4H(32.75+£4.79A41, 172.50+5.20cm, 77.73+13.28kg)}
530 Q= dAAF 49(33.50+4.044], 174.25+3.10cm, 83.50+10.21kg)o.& 4

SRtk AREE AHle 2 SRY I 242 A% ool A9 7iHEHmotion
master 200, visol, korea)e} 82'd F4 ¥ ZHE A AR (Noraxon, USA), HA7]
£55 B4517] 2 Kwon 3D XP(Visol, korea)oltt. ol WA= 54 39
UM BEAZ QEANZL UEARL Q3H HE7|U iER 2y} AzFEo] MVICE 2

=
ha

Hogon] ARS AR 5HIre] BEY] 3 Ao that Aok 4 F 247} 2o
7] BAS ST, 7 BATY FAAE 1808 st 2HE B4 A 2%
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H 252 F AT £ 59 diEAZRE), HAZRAT FS AEARLEO), F

Z WEARL/EYZ(0/TrA), 855 AF7IHHLES), 95 A9 AW AZAD)el
SRS FAsto] Myoresearch(U.S.A) Z2IHE o]-8oto] A=A ﬂa}oﬂu} A2 A
gle o AT vtz & A S84 E HolHY IE & T+ A 7 H|
AE YA 59 t-tests HASIAT FI5eFE2 a=.052 7G5t 74% [

RESULTS
H 1. S5 {50 OE YR| A| Y2 & R0|(m/s)
Toe Speed
Group Mean SD ! o
== 10.44 0.85 ke
T 11.46 0.32 3173 007

Gt DollAet Zo] vitjz] 5& Al9] B339 HE &EE 10.4410.85 m/s, B4
0] HE £h+= 11.46+0.32 m/sE YEHOH, & I5HY] ¥E £ 557
Hsl| 4ol I £x7t SAKCRE FooHA HEA YERHTHp<.05).

(It 2)°|A} Zo] AZe] ST Aol B5 48.0548.12%, /4d43.75+18.44%
2 BAA K98 Aole ftHp.05). BTkl B 70.93+28.74%, B
123.14£35.47%= 4] St EA Hebdon BAE 02 Fostth(X.05). 9=
QAR & BAE Xol= B5 124.19429.36%, AT 126.15+19.890%= SAA
F= QGKp.05). 95 WEARZS d8EE= TS 301.45%56.85%, At
117.92+13.70%= 52| 2= BAXCE Rl =91tHX.05). 5 AEARLY
TEATE 55 115.37433.90%, AT 99.23+39.73%= BAK O Rofgh Xjol= giol

Hp.05). 855 AF7|929] 2= 557 100.41£14.31%, AT 93.06424.60%

E 2. 35 |70 OE Y| Al ZEET X0I(MVIC%)

Group

Muscle E=(M+SD) 4AHM+SD) ! P
R/Ant.Del 48.05%8.12 43.75+18.44 .604 .556
RA 70.93+28.74 123.14+35.47 3.234 .006™
R/EO 124.19+29.36 126.15+19.89 -.157 878
R/IO/TrA  301.45+56.85 117.92+13.70 7.544 000"
1/EO 115.37£33.90 99.23+39.73 874 397
LES 100.41+14.31 93.06+24.60 730 477
R/RF 159.47+37.03 77.54+27.25 5.040 000"




2EUT 8| S| M4E0 BRRES 9o0| M2 HICZ SXe ZRNE xjo| 24 IO
2 AR Folks K .05). 95 tEEe] 2w 5 159.47£37.03%, B

T 77.54+27.25%% F510] %74]75._& v«]ﬁPﬂ FA UERATHC.05).

DISCUSSION

v 7] 52k Al A7k 54 B34S fAI5H, iWO] HI27| o]FojAoF sh=d], °]
o FojEhal B9 $4 2859 762 WS 8otk 21U HEEolAE T
& Fojof] dAxHge] thgt AF-Eo] o]FolR = W FFATTINAY] 2] T2 tsA
= A77F A9 olFofAA] &t ol & A= 123t FRARY] AeE HitZ
2l AoA F1F] 55 K77t oBA FFES vIAEA0l Histe] FotE At ok

2 d72%, 55 5ol wE v T4 Al BE &5 ZoloA A7 I &
=7F o R Wit ol2fdt A7E IEAHEE B =95ttt WA 55 1FCl
WEARL/ERZ9] E4=7F MVICO] vls It &3P} o]folAitt. ols F52
et BHorjHoz et BorS PAske Ao AlmH ESt 55 152 529 vt
At 27491 WEZ AAATIEA 8BS AFATE <3t HEAZY] 445 B
iy :LEEE} = Yehut=dl ole AREAIA sHKE A oloF ske do] Ate) &
EZo|A] X3 2ot} 75 FHoE Jsf Az AEHA Eo 53 e HEA
9 A FHoR BAgsiEe YR AZE

=

CONCLUSION

olet T AT 9ol uhy
o] JOIAE o] 28-S0 MALH ¥
e429] 2 WA it Aoz Az
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TEYE 9
Alterations in Knee Joint Kinematics and Muscle
Activations During Single-leg Landing after Strength
Training Targeting Medial Thigh Muscles
Jiyoung Jeong, Dai-hyuk Choi, Choongsoo S. Shin’

Sogang University, Seoul, Korea

INTRODUCTION

Anterior cruciate ligament (ACL) injury is commonly injured area during
sports activities. The knee valgus moment is important contributor to ACL
injuries (Hewett et al., 2005), thus it is worthwhile investigating the efficacy
of intervention training programs focusing on decreasing knee valgus
loading. Given that greater muscle strength of medial thigh muscles relative
to lateral thigh muscles was associated with lower knee valgus moment
during landing (Jeong, Choi & Shin, 2023), strength training targeting medial
quadriceps and hamstrings has been proposed previously (Jeong, Choi, Kim
& Shin, 2020). However, no studies have investigated that the effect of this
strength training designed to target the medial quadriceps and hamstrings on
lower extremity biomechanics with respect to ACL injury risk. Thus, the
purpose of this study was to examine the effect of strength training targeting
medial quadriceps and hamstrings on the knee joint kinematics and muscle

activations during single-leg landing.

METHODS

Eighteen subjects without any current pain or history of lower extremity

musculoskeletal injuries requiring surgery participated in the 8-week strength

* cshin@sogang.ac kr
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training targeting medial quadriceps and hamstrings, which was developed
based on the consultation with an expert in athletic training (age: 22.1+1.8yrs,
height: 1.67+0.08m, mass: 59.5+12.0kg). Prior to the experiment, all subjects
were asked to sign an informed consent form approved by the Institutional
Review Board (IRB).

Ultrasound images of the individual thigh muscles were obtained to measure
the muscle thickness, which presented a positive correlation with maximal
muscle strength (Strasser, Draskovits, Praschak, Quittan & Graf, 2013), using
B-mode ultrasound system (MicrUs EXT-1H, Telemed Ultrasound Medical
System, Milano, Italy). A motion capture system (Motion Analysis Corp., Santa
Rosa, CA, USA) was used to obtain the knee joint kinematics at a sampling
rate of 400 Hz. Reflective markers were placed on the anatomical bony
landmarks in the lower extremities. The wireless EMG system (Wave plus
wireless, Cometa, Milan, Italy) was used to measure the muscle activation of
gluteus maximus/medius, rectus femoris, vastus medialis/lateralis, biceps
femoris, semitendinosus, medial/lateral gastrocnemius with a sampling rate of
1200Hz. All subjects were instructed to perform a single-leg landing by
stepping off of a 0.3-m platform without jumping up, using the dominant

limb, with folded arms across the chest.

Kinematic data were obtained during the stance phase from initial contact
to toe-off. The linear envelope of the EMG data was then normalized to the
EMG amplitudes obtained from maximal voluntary isometric contractions
(MVC) during manual muscle tests. The mean EMG amplitudes (% MVC) for
each muscle during the pre-contact and post-contact phases were
calculated. The pre-contact phase was defined as 100 ms time period prior
to initial contact, and the post-contact phase was defined as the 100 ms
time period after initial contact (Kellis & Kouvelioti, 2009; Orishimo,

Liederbach, Kremenic, Hagins & Pappas, 2014).

Two-tailed paired t-tests were performed to compare the knee joint
kinematics and EMG data between pre- and post-training using MATLAB
version R2021b. Pearson’s correlation coefficient was also used to determine

the relationship between the changes in dependent variables. Significance
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levels were set at P < 0.05.

RESULTS

There was decrease in the varus-valgus excursion during single-leg landing
(P = 0.011), but no difference was found in the knee valgus angle at initial
contact (P = 0.991) (Table 1).

In the pre-contact phase, gluteus medius activation and hamstring to
quadriceps muscle activation ratio increased after training (2 = 0.031 and P
= 0.044, respectively) (Table 1). In addition, there were significant increases
in the vastus medialis to vastus lateralis (VM:VL) coactivation ratio in

post-contact phase after training (2 = 0.023) (Table 1).

The change in varus-valgus excursion was negatively correlated with both
the change in gluteus medius activation in pre-contract phase (R* = 0.321, P
= 0.014) and the change in VM:VL coactivation ratio in post-contact phase
(R* = 0.276, P = 0.025).

Table 1. Knee joint angles and muscle activations of lower extremity during single-leg
landing in pre— and post-training (Mean * SD)

Pre-training Post-training P-value
Knee joint kinematics (deg)
Knee valgus at initial contact 1.3 £ 1.1 1.3 £ 12 0.991
Knee varus-valgus excursion 6.5 %+ 15 58 £ 1.3 0.011*
Muscle activations (% MVC)
Gluteus medius in pre-contact 28.6 + 11.0 38.0 £ 20.4 0.031*
H:Q coactivation ratio in pre-contact 0.47 + 0.24 0.58 + 0.31 0.044*
VM:VL: coactivation ratio in post-contact 0.82 + 0.23 1.00 £ 0.29 0.023*

H:Q, hamstring to quadriceps; VM:VL, vastus medialis to vastus lateralis. * indicates a significant difference
between pre- and post-training

DISCUSSION

The knee varus-valgus excursion during single-leg landing significantly
decreased after strength training targeting medial thigh muscles in this study.
The association between the dynamic knee varus-valgus excursion and

noncontact ACL injury risk has been previously identified (Hewett et al., 2005:
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Paterno et al., 2010), thus the current finding indicates that strengthening
medial quadriceps and hamstrings might be beneficial for the risk of
noncontact ACL injuries. Since the change in varus-valgus excursion was
negatively correlated with both the change in gluteus medius activation and
the change in VM:VL coactivation ratio, the decreased knee coronal plane
excursion during single-leg landing appears to be the consequence of altered

motor control strategy after strength training targeting medial thigh muscles.

CONCLUSION

This study provides evidence that strength training targeting medial thigh
muscles altered the biomechanical risk factors of ACL injury by reducing the
knee varus-valgus excursion and increasing the gluteus medius activation

and VM:VL coactivation ratio during single-leg landing.

REFERENCES

Hewett, T.E., Myer, G.D., Ford, K.R., Heidt, R.S. Jr, Colosimo, A.]., McLean, S.G., van den
Bogert, A.J., Paterno, M.V. & Succop, P. (2005). 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, 33:4, 492-501.

Jeong, J., Choi, D.H. & Shin, C.S. 2023. (2023). Association Between the Medial-Lateral
Quadriceps and Hamstring Muscle Thickness and the Knee Kinematics and Kinetics
During Single-Leg Landing. Sports health, 19417381231152476.

Jeong, J., Choi, D.H., Kim, P. & Shin, C.S. (2020). The Effect of Strength Training of Medial
Quadricep and Hamstring on Muscle Thickness and Quality. Transactions of the
Korean Society of Mechanical Engineers, B 44:9, 575-582.

Kellis, E. & Kouvelioti, V. (2009). Agonist versus antagonist muscle fatigue effects on thigh
muscle activity and vertical ground reaction during drop landing. Journal of
electromyography and kinesiology, 19:1, 55-64.

Orishimo, K.F., Liederbach, M., Kremenic, 1.J., Hagins, M. & Pappas, E. (2014). Comparison
of landing biomechanics between male and female dancers and athletes, part 1:
Influence of sex on risk of anterior cruciate ligament injury. The American journal
of sports medicine, 42:5, 1082-1088.

Paterno, M.V., Schmitt, L.C., Ford, K.R., Rauh, M.J., Myer, G.D., Huang, B. & Hewett, T.E.



TEUHE 9 | Aterations in Knes Joint Kinematics and Muscle Activations During Single-leg Landing after Strength Training Targeting Medal Thigh Muscles 41

(2010). Biomechanical measures during landing and postural stability predict second
anterior cruciate ligament injury after anterior cruciate ligament reconstruction and
return to sport. The American journal of sports medicine, 38:10, 1968-1978.

Strasser, E.M., Draskovits, T., Praschak, M., Quittan, M. & Graf, A. (2013). Association
between ultrasound measurements of muscle thickness, pennation angle,
echogenicity and skeletal muscle strength in the elderly. Age (Dordrecht,
Netherlands), 35:6, 2377-2388.

Acknowledgement

This work was supported by the National Research Foundation of Korea
(NRF-201851A5A2A01035058).






TEEE 10 | WY Holl 240 M2 =AQL QHICI| OH| XpM| ZFO X[O0| 43

TEULE 10

LHE Lol 240 TS SA2F L8H10] ol Xkl ZF2| Xi0|
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University, Seoul, Korea), Ji-Hyun Ko* (Hanyang University, ERICA, Korea)

INTRODUCTION

A4 £7] 350 549 =2 A7192 A siA A4 b2 44 84
o|tiBlower, 2012). H4AP= 341 ol FAUS sl &¥/F, 2/ F oE
of Pt I UL A= k=t ol ¥ AolA ¥ FA4(Center of
pressure: COP)O2HE HHAok= $2%9] A8 AF EWE(free moment: FM)
2haL gthBleuse et al., 2002). B3 B 371 5 $E2 T 540 s WA 1
£ TIAA A5 A PdS Dol of2et el A-gof B4 A7) Wiu Al
Aol 48 FASH] HsiA= Z S&el s TS 22U Wl 8452 7[F 9
Soto] AAZE E527] A AA| 287 Y IS5 SASHAA A E5-A B

¢}

-8k oflH] Al 2 (anticipatory postural adjustment: APA) s2o] "=Zo|zt
Sk 4= QtHMassion, 1992). °o|#1gt APAE &= WalE dHAIA(compensation)

el WY & B ZPA] 2F(compensatory postural adjustment: CPA) FZHJA 2]
ot e Wsf o] RA| FEAS HRE 4 A stedEtKShiratori et al., 2001).
7R BEAJAGRO] ZpA| 2 A F APAC] #3E A= ghibs] APHA| A =
Ao, Wb & Aol HA2 g BAel RIS te=E U] Wel 840 wt
£ APA9] ZJolE COP9t FMO] &3 &3f wlasks Aol

METHODS

B ATl B2 BA SPEUHT B FHo| g Ul SHEIETRo] ol
Stk RE FoA4ES oEsgolRon BE SE8 & B Soles] IS 9
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2% £50] W) Ul Ra o oo AW wE] o] MM AT Al
ol 93§ % 57) BAE & 28 WSS B F Soigely] WAL et whe
S5 BE opjolo] 005 AEA) o] Lol FHoln ATAY A57t BY
7HA] ZHA| P RISk Aol &) ke whAF mpA 9] 917] HlolE= 33+
& 24 AL"HS AMESte] BEF Fo|E 100HzoA S 74 A 4% HE Y

2 A BRI Ao Fu SHoIH BEYSIG. B @ o AF wey|zRe
AZEE 3349 BN P BHE GBS A E 1000 HzolH 245
o 24 A 43} e A9 B Ae Fue sHOIA Be el 42 242
9Ioh WA 3 T Solgel] WAL AL BE B4 A29L Fo 2FsAL A

o] v5E 7loke= A1A(¢,: perturbation onset time) A9 7F&E7F HSkol=
Aol 7,04 COP 9 FMZLZ APA E4& UEhdith. 24| 28 A|AHS] Wsf &
Ueht= COPRF FMO| HHIZH(COP,, FM, )Y sl EAAFE FHdighol =E35=
()& AFESIO] CPA 5/40& AT ESITE 914 COP 9 FM o] %&48
APASAE 9ulstH COP,& FM, 7t w555 181 {,,,7F 455 CPA FtolA
A AR ZA| QMY Aol AXlS Yuldttt. HE FE5HRI0 tiste] sHE9] Xjol&

s
Az

-

s

)

SAACRE vlwslr] o F A 7 SHHEE A (independent sample r-test)=
Axstelon ol A {9 =52 0.052 HAsI3h
RESULTS

1.APA

SR A} v)&SAA; JAee] APA E4S v|wst 23 d/%, /9 03] COPy,
(A/3: 48)=-3.2, p<0.05; F}/9: (8)=-3.1, p<0.05)2} FM¢,(48)=-10.1, p<0.05) &
oA &3 Foto] H& AL Yool Hls] 735t APA LeER At

EXQo
=0=

2.CPA

&R Jd3 v|SERt FAwe] CPA EAS vwst 23 H/%, /% 9539 COP
(A/3: (8)=-2.4, p<0.05: &/%: (8)=-1.3, p»0.05)2} FM¢,(£8)=0.94, p>0.05) =5
oA %#AR} Feto] Hl<#AR} Feto] H|§| kst CPA 40| YeRgAWE COPt, 9 A/
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oAt SAH oz Folulst Fo|7} epgeh,

SEx Adat visast A9 ¢S Blud Ax A/F, /9 3] COPLy,,(A
/% (8)=-1.6, p>0.05; &}/ £8)=-0.9, p»0.05)2} FMt,,,(€8)=6.5, p<0.05) ZF
N %A Jto] Hl&AX Aol vls] &2 1,7 UEFRARE M7, AT B4
Hog {olugt xjo|7} VrEpytt.

), COPx - copy P— FM
: - E * E e
g 0 + “;E: 0 — :zg -1500
§ s - § 5 - % -3000
;é. _g. —é_ -4500
S mgER mugER = maEx muga 8 so00 I —
b)
o COPx COPy 2 FM
£ ‘ 10000
E * E ”° z_E: 8000
E 20 e 2 6000
E g w0 g 4000
% 10 8 8
< . E 2 2000
8 o g o A ¢
u SR SR SR m SRt m£3K mu|sAX
)]
COPx COPy FM
’E 800 ’g 800 ’g 600 *
2 60 E 600 :s':" 400
§ 400 £ a0 £
g 3 g 20
T;' 200 . £ 200 = -
o o E 0 a o
B ST mH SR n5UT wESA nsER mulEAK
O3 1. &K THY HISBX T APA@)2E CPAD), 7,,,(c)2 T
RXE= BEEQKXIS LIEIH. Note: * p (0.05
DISCUSSION
2 Q179 BHe g o) R40] THE APAS] Ao|E T BA9} Uuklg oo
& COP% FM9| 292 &3l Hliwsh= Aot FAFCZE §F & Eol=27] A

oA LAyt COP(H/F, /)9 APASH CPA 18|31 COPty (R/5, /%), FMS
APA®} CPA Z1E|AL FM{, 5 A Ae Hls#ixl Hd2 Hlwdt Zolg. A+ 2
T SR o] vlsdAl Aol wis) W2 Wsjoll tiste] 43t APA 542 e
o TRl W2 CPA 54 Bt ol2idt 2t H/Jo] APA HA= ST
B33 o]l AFE HLHe) S E°] King & Horak(2009)9] A7olAE e#H3A
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2 857 B4 EAL A7 W APAY] FHHY I wH

oh wehd S B Fao] o5 S ool tistel AA] PHS £

24 AL oZHE WA el 84 WA A APAZ B9 49 848 4
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