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PURPOSE This study aims to analyze the effects of injury prevention video feedback
on kinetic variables of the knee joint during the cutting maneuver. METHODS
Twenty-eight healthy men participated and motion and force data were collected
using infrared cameras, a force plate, and a Witty timing system. Paired t-tests were
employed for data evaluation using the SPSS 26.0 program. RESULTS Results showed
increased abduction and lateral rotation angles of the knee joint at the lower height

of the center of mass (COM) (p<. 05). The lateral rotation of the knee joint decreased
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at initial ground contact (p<.05). Flexion angular velocity increased at initial ground
contact after video feedback (p<.05) and decreased at the lower height of COM
(p<.05). Abduction angular velocity decreased at the lower height of COM (p<.05),
and internal rotation angular velocity was increased on the initial ground contact

(p<.05). Maximum ground reaction force for anterior-posterior and medial-lateral
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directions increased after video feedback (p<.05). Flexion and internal rotation
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In conclusion , video feedback effectively reduced knee load during the cutting

maneuver, contributing to injury prevention for the knee joint.
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WFAS sl A= L5527 S7HdesE FEE ] Y
I HY Ze7t F7toto] R 7Rl Fokg dAA
= 53] Yeldti(Lee et al., 2020). EFF SEd o] vpzd

@ ol

Ny J{{Jrln

N, W, ol

(co) This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

(eversion)¥} AZ-=EH(internal rotation)°] A Lojy= Eol-%
(toe-out) 42 FEHH H, HY, A&FEHo] +P=7] wol
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T g o g ¢jojF mI(verbal feedback)¥ H7ZH4 m=u
(auditory feedback)2 @Wo] o]-g&3tct, o9} A Al Lof A
Eolo|EE o HE T 2] A] AAZA] B s w&of
BEotA F5ste] Al 7R =

A W& T AGFA S
Z A o] ZAsIAtHPrapavessis et al., 2003). SHA|4F T =W
w1 370 Fof] A AR E A 2 S5adte YERY
A gkorom Eefjo] FHOE HEolt= TAV WE}‘ix}E}(ParSOHS
& Alexander, 2012; Prapavessis et al., 2003). ©|2]gt SHAE
2ol7] Sfof e wEw o g W& FYdS EEe HH e ”4
THl(video feedback)e] ®o] AT Ut FIAS ]—‘lﬂ kA
2 A= Tu|et 5715 A T SE2
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Qlth(Parsons & Alexander, 2012). ¥ 942 &85 H
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£ s 4 e o] th(Parsons & Alexander, 2012;
Popovic et al., 2018).
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2016).
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L% 2. Make the face and torso match with the direction of the foot

Fig. 1. Video feedback for cutting maneuver (left: Landing direction of foot, right: eye and trunk directions)
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Table 1. Contents of video feedback to prevent lower extremity injury

Index Time(min) Contents
) ) The mechanism of lower extremity
Introduction injuries in sports
of injuries
and cases 0.5 The mechanism of lower extremity
’ injury during cutting maneuver
1. Basic position
2. The landing direction of the foot
headed in front or running direction
3. Make the face and torso match
Description 15 with the direction of the foot

of the cutting 4. Increase reaction time through

knee flexion when landing (soft
landing)

5. Emphasis on the abduction angle
of the knee not to increase

Review 1 Full contents review
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32+ A QA7 2HQualisys M3, SWE) 7HHE ©]-&35to] 53 ¢
A+ & (raw data)®= Qualisys Track Manager(v2.11 build 2280,
SWE)& o]-&oto] #13} 2dS FFotqict. 121 53T 334
GAEA A A 7E AJdFa(Cut-off frequency)E 6HzZ &
Aot H 42 HE YA A 9EHE(4th order Butterworth low-
pass filter)& A&t o AHEHE do]8 = Ad5u~E 10Hz
2 A3 5 43 HE YA AFSHEEE AHEoto] e S 1T
A tH(Donnelly et al., 2012; Mudie et al., 2017; Weinhandl et
al., 2011).

2 AYA A & <t
sto] AFSAAFEo 2 F o5k oJ¥l E(Event 1, Event
2)Z Ut} Event 12 24| Al o] 27] AHPFEAA,
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ol5F i tH(Figure 2)
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Table 2. The changes of vertical position of COM during cutting maneuver
(MeantSD)

Variables Pre Post t P ES

Minimum EI 0.874+0.037 0.870+0.048 0.697 .492 0.087
vertical
COM(m) E2 0.818+0.034 0.817+0.044 0.173 .864 0.024

COM: center of mass, ES: effect size * p<.05

El: Ground contact

E2: Minimum height of COM

Fig. 2. Definition of analysis phase

EL A& A% o2 Zh7F #2559 tHMcLean et al., 2005).
RE RgEBAE Visual 3D software(C-Motion Inc.,

Rockwille, MD, USA) Z=2 I 3o] AM&-E| 9]t}

A A2

SA A E]E Shapiro-Wilk test A3}of ]3| ﬂﬂ'*ég gHsla &
A5t W59 AZ AolE BlwElY] Yslo] & -AZ(paired

t-test) & AAISHATE oluf FAA §JFEL o= Obi AAstn »
E BA A Eol= SPSS PC+ for Windows (version 26.0) 54 &
Z WS ARESHT. a3 7|(Effect Size)= Cohen’s d e 2
|3st9om, d 79 =271(0.2, 0.5, 0.8)°l Wt AHA7E Fg,
£ =207 AA5FYtHBen-Shachar et al., 2020).

b ol

9 Z=oJAF A1 AT} 59] AA|FA9] HA $AQRE v W3 2
ﬂ, AZAAR B BAH R Folgh Aol LrehtA] orgiet
(Table 2).

reyd 95hd g9l
L& 5G4 AH W3t 3] REWH] 20} AEE 2 WL
% AT (Table 3)7 2}, F-2wd0 9d 2w 18 594

https://doi.org/10.24985/kjss.2023.34.4.588



Impact of Injury Prevention Video Feedback on Biomechanical Variables of the Knee Joint during Cutting Maneuver 591

Table 3. The changes of angle and anular velocity of knee joint during
cutting maneuver

Table 4. The changes of GRF and kinetic variables of knee joint during
cutting maneuver

(MeanzSD) (MeanzSD)

Variables Pre Post t p ES Variables Pre Post t p ES
e El 242145367 -25.06+6.337 1.108 .277 0.146 re ML -1.911+0.421 -1.192+0.111 5.501 .000: 1.005

E2 -55.5146.084 -55.2246.732 -0.247 .807* 0.045 (NBW) AP 43440886 4.72+0.869 -3.437 .002* 0.205

Angle . El -1.243£4.186 -2.901£3.600 3.781 .001" 0.425 V. 10.54+£1.360 9.249+1.265 13.686 .000" 0.979
(deg) abd E2 -0.656+6.593 -2.190+5.168 1.504 .144 0.259 ML -1.707+1.408 -1.541+1.260 -0.971 .340 0.124
IR El -4.6758.565 -1.486+6.666 -3.426 .002" 0.415 (If;‘/’lgc\;) AP -2.169+£0.921 -2.348+0.812 1.186 .246 0.205

ER E2 7.470+9.167 8.257+7.797 -0.945 .353 0.092

VvV -15.10£1.632 -14.63£1.707 -3.296 .003* 0.280

El -140.6£114.8 -213.2+81.42 4.757 .000" 0.730
E2 -54.11£76.29 -16.35+86.01 -2.523 .018" 0.464
abd E1 -31.78+53.62 -26.56+43.12 -0.506 .617 0.107

flex

Ang
vel
(deg/ 4q B2 34.15:98.16 -6.285:50.00 2.388 .024" 0.519
S *
IR El 49.73£1203 61.31+135.1 -4.536 .000" 0.868
ER E2 -49.80+140.6 -51.29+113.0 -0.057 .955 0.012

flex: flexion, abd: abduction, IR: internal rotation, ER: external
rotation * p<.05

Al F 271ZEAREED Al S716FATHe=3.781, p=.001). +53
A9 MEEY A 27|HEAHED Al ok oh(=-3.426,
p=.002). 324 F3 Z&EEe 1S 599 A T 27|1HEA
H(E1) A F7FsEAAL(t=4.757, p=.000), AAFH Y FAE0]A]
H(E2) Alolle Z4astAtht=-2.523, p=.018). F-S-Hol|lA F&T
Ao ¥y A& E= AAFSAHY HaEol AR (E2) Al FASHAT
(t=2.388, p=.024). 181 FHHA A9 FETE &BEY &k
£ 1§ 59 AH T 27I-HEAHED Al S71oHeh(e=-4.536,
p=000).

594 A3 T SRR =
5,501, p=.000; AFE: 1=-3.437, p=.002), FAFFIAE F2
SHATH=13.686, p=.001). WFAL B4 A He) WAL A

(t=-3.296, p=.003). &
=9 7Vt (Fe: =4.177,
p=.000, 2= 1=-6.724, p=.000), L& HHEE Z4sch
(t=5.521, p=.000).

m B
ol
ol 38,

2 AREY ARE 2 SAHED A 3.189° Fast

kjss.sports.re.kr

moment flex -0.338+0.193 -0.507+0.261 4.177 .000% 0.735
([gr\;/v add 0.076+0.079 -0.007+0.046 5.521 .000% 1.271
xHT]) IR 0.18840.096 0.374+0.121 -6.724 .000* 1.708

* p<.05

ol IS 594 W& 5 A Al T AW T IAFHHEQE
H &5 S F23 292 sfae 4= vk A

o] 7t&Edd AHAA 54T A& HF
= AR B/l HAsk itk B kel
2o 54 75 B HAE Yo=Y FH =
212149 " 97} Qltk(Boden et al., 2000; Joo et al.,
27| 27t S7FeIE W FEEE] Hek 2eH
I AEHY] B9 o] Eobx]7] ol o]t 247 HE F8
AlFtHKwon & Jung, 2007). WEkA 14 5344 AFES B3l =
718E Al 59 EFg/4d0] ad 20 & AlRHY
FEEY 98 &4 s 27|HSAHE A ST 6k AASA
HAAZNAM = TAHTE ET AASHY] FAAHoA
&R AREYoH AFED £ SV Brown
et al.(20160)2 FA] A] Yehts $4& S54oket 75349 &
A SE= 7P S5t BAskQlrh WIEA] w9 45 S7Het
o2 FAS HYT Sote B3 Qlt ole AR axt
= BR8] B2 U E F5oto] ohE AA 240 = ®
Tashed =88 FohDevita & Skelly, 1992). ETH whE
AEEE o AWoR Iyl S5 U 5= 3L
tH(Benjaminse et al., 2017). §3] AA|F4 0] ¥ Ao A Ayt
o= gHur] Ho FEREE He £ B U6k 8
7 et A Fck(Devita & Skelly, 1992). E3F Ao JFFFL
2 wt2A o]5st7] o I AFREHY 4&ETt FUtet] &
HRE R ek s2ko] et s 37 UEhd A 08 AtgH

2 Aol A sk sl Aol thet IS 5B Aol HIRF
A 52 A 5349 59
Skth. #-eake] o xHyHE
BW Z7Fsd Al =2waFe] 49 1.285 N/BW rAstyict waFd
52 Al FAHFY S AR 57g7]0] Q2 A & A%
o2 wt2A ysty] ot HSo= Ayrtgoe] Frte Zolet
I woEnh AR B FA] Al B2 £7] AHRH D ZA|
9] Eq+37] H3l= AlA ol 71ei A= FotE 1t oFA L&A A9 F
AF AA%E o] Qltk(Marquez et al., 2009). BA G54 79
oA, ACL /9] 912 2 559 93 A= 21, A Ayt
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o] I, & Adgo] Z uf F71ehH(Teng et al., 2017). © S A71H 02 oupst = 9l whyol] Bt AFe} dlE {5 7ol
& 594 *1 T gHst 52 Al REA 2|2 Qg Wéﬂﬂ AR AxZ A5 GASHA QTS AASH B2 s, Agan
2 Q5 o 422 A ARt o] AL, o]of wheh FETE A Z F5Rl, 281 ME LFAFE] T4 glo] Axzo] FoE 4
t B2 oUXE F4ote] SHAHAEY <t “é o] 371e AoE A A2 71dgtct.
2HG
& R AIF F FEEE Y 4 #EEL2 0.468 N/BW CONFLICT OF INTEREST
ZAoHPI TE BEHELE #8 2 AEFEH BHEL= SIS
o 25 BHEE 7SI 25748 A7) Al &3 o =5 2ol SlojA] ojugt Ao 2R AGS LT AA 9 A
2O YT AL FE2HEY 33 ZHEY} FHAsHe Ao

A =
A tH(Sigward & Powers, 2006). AA|7} =A]891gF0 & Y& o=
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I o 9AY 542 3T o 2L I ot E Lok
tHDecker et al., 2003; Dill et al., 2014; Pandy & Shelburne,
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