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PURPOSE This study aimed to identify movement pattern differences in the running
of youth soccer players with and without lateral ankle sprain (LAS) histories. METHODS

A total of 12 participants were recruited and assigned to the LAS group or the control
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group. All participants were assessed for anthropometric data, and they filled in the
subjective ankle function questionnaires. Then, reflective markers were attached to
their bodies, and they were instructed to run at the preferred speed on the 9-m runway

thrice. 3D joint angles for ankle, knee, and hip joints were exported, and their mean
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values and 95% confidence intervals were calculated. Ensemble curve analysis was
conducted to compare running kinematics between the groups. RESULTS The LAS
group exhibited fewer dorsiflexion angles and more inversion angles compared to the
control group. Excluding the dorsiflexion deficits and more inverted ankles, there were
no significant differences between the groups. CONCLUSIONS Although the ankle
kinematic patterns found in this paper are not considered LAS risk factors, it will be

able to identify precise LAS risk factors with prospective design (e.g., lower extremity
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movement patterns) as well as intrinsic risk factors.
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T JFs FE J=T -'ﬂ"é].(supination)ii Q3] £]=9] Wt
& QIi7F = EAolth ol HEt 9F WE dF= TS
2 J3tEo] JHAY, I E & 0}1“4 HHgh 4FE op7|she W
A HE EQYd(chronic ankle instability) 2.2 o]o]& 4= Q131

(Hertel, 2002), 913 & B9 Aol X|&4E ¢
stol 2219 siglo] ¥ish 3 Bl
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23 9 AgEA 49 2o of

S e 4= tH(Gross & Marti, 1999; Lee et al., 2021; Lee
et al., 2022). T3 Y5O 7|5 FAE BA6l] 9l 55 #d A

ZH(proximal joint strategy)°] AM&-E]o] ThE FQjof] &4 of7]
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Eﬂﬂ‘*—”— g ol 22O S fsiAe &4 71 9 A
HOF SHH(Finch, 2006). AR AT w2 &4 714
Qe gelsty] A= WAA fEa’lel HEol AA
3t Ay xﬂdou% EXNT} BEo] W25 A ostE 24 o
Zo|t(Bahr & Krosshaug, 2005). 34 AtAIS
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Table 1. Demographic characteristics of participants
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EH S HHS 24 S o] F Y AAEF A o] FHEHE s 9
= Q9] &4 (Gribble et al., 2014). Jed AFohAFAol] Tt
TFEATH HEE (Table )3 2.

o, _Il)l

Variable LéS LAS Coritrol Control 7 d »
(n=6) Mean rank (n=6) Mean rank
Age (years) 13.50 (0.84) 6.42 13.67 (0.82) 6.58 -0.087 -0.205 1.000
Career (years) 3.50 (0.84) 6.00 4.00 (1.55) 7.00 -0.517 -0.401 0.699
Height (m) 1.66 (0.05) 5.17 1.70 (0.04) 7.83 -1.288 -0.883 0.240
Weight (kg) 56.05 (10.29) 5.67 59.90 (9.64) 7.33 -0.801 -0.386 0.485
BMI (kg/m”®) 20.21 (2.57) 6.00 20.70 (2.70) 7.00 -0.480 -0.186 0.699
BMI-for-age percentile (%) 62.33 (21.81) 5.67 67.17 (16.75) 7.33 -0.801 -0.249 0.485
Leg length (cm) 87.00 (3.22) 5.50 88.92 (2.80) 7.50 -0.968 -0.292 0.394
Knee width (cm) 10.20 (0.62) 5.50 10.55 (0.61) 7.50 -0.962 -0.569 0.394
Ankle width (cm) 7.42 (0.39) 6.17 7.50 (0.39) 6.83 -0.322 -0.205 0.818
The number of LAS history (times)  2.33 (1.37) 9.50 0(0) 3.50 -3.095 2.292 0.002°
FAAM-ADL (%) 95.04 (5.40) 4.50 100.00 (0) 8.50 -2.286 -1.299 0.065
FAAM-Sport (%) 89.88 (14.36) 5.00 100.00 (0) 8.00 -1.897 -0.997 0.180

p<0.01.
Values are expressed as mean (standard deviation).

Abbreviation: ADL, activities of daily living; BMI, body mass index; FAAM, foot and ankle ability measure; LAS, lateral ankle sprain.

Korean Journal of Sport Science 2022, 33(4), 535-542

https://doi.org/10.24985/kjss.2022.33.4.535



Altered Running Biomechanics in Youth Soccer Players with a Lateral Ankle Sprain History 537

SRR

QAR e AL FOIE 7, 712 AR ABA U F
T 9E 7L M52 2o 2qEY 7% A
HUUT R ABIE B, EAM, A, 2T
9 G 5oz PAT] gon, 2UA UL Ik
and Ankle Ability Measure2] %*J*@%Zﬂ,i(acnvmes of daily
living)?} 23X =285 (sports)of] Hst AEAE AR tHMartin
et al., 2005). A& 3}*3% AEF T, A AlS, o o], UE
9 55 HH] 59 AA AlSo] =A™ F 45719 vAAE
(Fig. 1)3t Zo] AlA] F-9lo] R2bstelet. gej7of tigt uhA dlo]
7 . FHE Al AFNFANA Aol et A & 85 o
Fig. 1. Marker set forrmotion analysis Al AEZ Flal 7 529 Algte] AlgE . ArHdAts A

(A) Anterior view, (B) Posterior view Ao A2 A Al 7|k SHi7F A X H 9me] FHZE uet AT
e S22 GRS AW HIHEE Om FPRA 3
Table 2. Instruments for this study A2 AU 2AL 93 ZEle &5 7 33 PR AT T &%
Instrument Specification Unit £ Aibsto] BighS 71208 £5% 1Y Woll Eole= AeR 4
. P -
Infrared VICON, MX-FX20, Oxford Metric gotainy. meb dedzi 2.68+0.13 m/s2 AT, 5919
nfrared camera Ltd.. Oxford, UK. 4349 deletv} 200 Hie) BEYBlsampling rare)2 £33
o AlY A _Q_E] A= ZF
Force ot ORG-6. AMTI Watertown, MA, ARl A-8-9 AvI= (Table 209 2.
P USA. ]
. A7 A
Motion capture ~ VICON NEXUS System, Oxford 1
program Metric Ltd., Oxford, UK. _
. . . oA glolE £ &, YA R(aw data)e 43 A9 53 HE A
Data processing  Visual 3D Software, C-Motion Inc., 1 DE(4th order low- B b fille)= 8] 13Hz9] 2
program MD, USA. th order low-pass Butterworth filter 722 =&
Analvad - . LM o ZH(cut-off frequency)2 2 AFYE o, g ZEHL Power
o Redmond WA USA. 1 spectral density®] 99%& BE= sto 295 %ehKram et al.,
ProgT Smond, T 2o 1998). BA12 918t B (gait cyclys FALE7|(sride)2 4
Analyzlng SPSS Statistics 25, IBM Corp., NYv, 1 9]‘3"_/03\ [ﬁ' =) /&_} 0]’_1_;(]' 0]—— \:ﬂ—_/] 27]%311-,—151 501—5—]_ 1:“‘9] E]-Q =
program USA.

13- A7 E 0-100%2 A t+8Hnormalization)stAth @719 of

Table 3. Results of preferred running speed and ankle kinematics at initial contact during running between the LAS and control groups

Variable LAS (n=6) meﬁfrsank Control (n=6) mce‘a’;“rr;’ék z d »
Preferred speed (m/s) 2.68 (0.01) 725 2.67 (0.01) 5.75 0.726 1.000 0.485
Ankle angle in SP at IC (°) 2.43 (9.89) 4.17 17.09 (7.81) 8.83 2242 -1.640 0.025°
Ankle angle in FP at IC (°) 11.55 (9.95) 7.83 3.96 (1.39) 5.17 1281 -1.608 0.240
Ankle angle in TP atIC (°)  -14.40 (17.67) 6.83 -11.44 (6.05) 6.17 0.321 0.224 0.818
Knee angle in SP at IC (°) -14.33 (6.10) 6.17 -11.92 (7.25) 6.83 0321 -0.360 0.818
Knee angle in FP at IC (°) 0.72 (4.73) 6.00 1.07 (3.65) 7.00 -0.481 -0.083 0.699
Knee angle in TP at IC (°) 1.42 (16.64) 8.00 -8.87 (3.17) 5.00 -1.444 0.859 0.180
Hip angle in SP at IC (°) 232,90 (11.47) 6.17 31.08 (9.62) 6.83 0321 20.172 0.818
Hip angle in FP at IC (°) 1.69 (4.75) 6.33 2.45 (2.85) 6.67 -0.160 0.194 0.937
Hip angle in TP at IC (°) 1.13 (9.09) 6.50 232 (5.58) 6.50 0.000 -0.158 1.000

"p<0.05.

Values are expressed as mean (standard deviation).

Abbreviation: FP, frontal plane; IC, initial contact; SP, sagittal plane; TP, transverse plane.

Positive values indicate dorsiflexion, inversion, extension, varus, internal rotation, and adduction while negative values mean plantar
flexion, eversion, flexion, valgus, external rotation, and abduction.
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Fig. 2. Results of ensemble curve analysis on 3D lower extremity kinematics during running between the LAS and control groups
Values are expressed as meant95% confidence interval. Light gray boxes indicate significant differences between groups.
Abbreviation: ABD, abduction; ADD, adduction; DF, dorsiflexion; ER, external rotation; EV, eversion; EXT, extension; FLEX, flexion; IN,
inversion; IR, internal rotation; PF, plantar flexion; VAL, valgus; VAR, varus.

1

3t 7} 7 (interval)S 23} Zo] A 989 tH(Neumann, 2017): &
719 7] (early stance), 0-15%; SZrHH7](mid stance), 16-30%;
557]A(pre swing), 31-40%; Z71&%7](early swing), 41-70%;
3715%7](late swing), 71-100%. 34 5, 75 U Jgid o
4 Zr=(joint angle)oll tHet A|AIEHlo]El(time-series data)] ¥
w7} 95% AZ S 4SSt o, BP9 0%E 27 IHAR A
ofste] 271 A Al TE 2t (discrete point)E A&l

F

ARA

EARAL Yol LAS TE-L B8 dx ¥elo] 9 Tl 2]
AEBGO GRTS F2 AGIE B BA0 AgSlt FE

W QIFSASH FJEe}t £ Al-olA 1A TE Zwo] HuE 9
5l Mann-Whitney U #4& $3st9oH 542 4o+ 0.05
2 AAgstoirt. B3 Uy Bd 4k OF I ¥d 37] Aolg &
Q15}7] 9%l Cohen's d& B3l E3T7|E A&Es3itt 2337+
o3t o] A E T Z2(small), 0.2=d<0.5; $7Hmedium), 0.5
=d{0.8; E(large), d=0.8. A|AIEH0lElY] A%, FFE T4 £
#](ensemble curve analysis)S S JE Ho3} 95% A1F17H
(confidence interval)& L& 5}o] 95% NE220718] HA A e +
7He Jd 7F /Y3t o7t Qs Ao 2 Aok
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9e7] A Al IF 7 Yol |t Rty
tHp)0.05) (Table 3). 1% 7+ 28]7] & 27|87 A] R 3y 7h
T LAS IFo] o] s f-olstA & L]

FoH(p=0.017), Tt WRANA = -9t 2ol 7} 2= A] Forrh
(p»0.05) (Table 3). 1§ 7t 7|8 A A] 51A] #E Z=o] tigt &
37 4% A, DB A AT ojub, REoAE B
oA & ZHT7|7F ERIE o, 1 9 thE HRloAf s A2
3717} #A= 9 ck(Table 3).

AA G olE HEZE gt YAE T4 B4 LAS 5]
AN folotA A2 HE HEHS Hom(0-1%, 99-
100%), olut#olA= |ootA 2 AFEY HEHS EAH0-2%,
34-42%) (Figrue 2). ©]9] o2 #AF SFHAAE Fo5t Ao
7} = 2] okttt

=9

£ ATE 92 R 95 gY ofnd tehd 58 F7459 3
A9 7] 255 W] §21% Holsk A=A Felst] e
SBASIch & ATl AohE 5ol 93 0 A el gk
FEE FTASE T A RO FEFY AL 2 A%
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Teg HolFt Zow st

T f4 FPASEY Fel7]9] 2AY o] e £ Al
A Holg o & APATE A A0 vebrtt
B AT LAS L] thEau HluHe o) B A S5
A3} AZEYE B sfelo] Geht 0.8 BAFIIO, vy
WE BoPHS 72 4] g ATE 2 Aol B

tHChinn et al., 2013; Delahunt et al., 2006; Drewes, McKeon,
Kerrigan, et al., 2009; Drewes, McKeon, Paolini, et al., 2009;
Lee et al., 2022). o]& I A=t] SlojA HadAx} 419 =27
 HEole & Aot gle AS dAS = 9loH ofd fiE T
5 @S &4 718 AT 5 e ISE Syt dEdfof g
g 4= Qlrk. ¥ WE ERFF/d0] Sl ARl digt AAE &
A0z 9 veHEA Aol s Jiol 459 &8 g3t EAF
olgtal B 115t 9)il(Dejong et al., 2020), T= A=} o] 9l
L} o] % zho] 34 §lo] BFH R 75S &3 AT (copen)= T
A EQFYA Aol Hlo 22 o o & FEY AEEH EHE
(internal rotator moments)& AHESHE A2=2 B EUtH(Lee et
al,, 2022). wehA], HE A3 TEE S HS T 2
W5 SRR & HEo A9 FLE BT 4 glor ofgh
HAAgo] AFH o R ojudt A 9 £AH & op7|sh=A]
of izt *& A =Pd a7} S ZAolrh
A=A

0:

=
942 IE AHE AFT FYol Y FAY A4 A FE
Moz By A WEFY 247 ¥ 2 AZEYE 2T Ay B

oFAHChinn et al., 2013; Delahunt et al., 2006; Drewes,
McKeon, Kerrigan, et al., 2009; Drewes, McKeon, Paolini, et
al., 2009; Lee et al., 2022). £3] & AFofA #&d +HSF
7] &% foJgt Zpol 7k TEH 7h2 27Hd7]9] 27| A &
71&&719 upAE 231, Ex71A0|dn 271 A= A7
9] Aj&om 27| A7} QP A 0 & o]Fo|F o} o] 29 FHAZF 7]
7t A0 3 E 4 0B R uje- ]
HAE FHlol] 9o 3712571 7E %
LAS 052 7125719 vpAet #1058 27| ZA7HA] o 2]
H 3] -5Fglo] RE53 Al 2 ZlE itk 9| s 55t
A 24 Uewde BEHY AAAEE S7HIA HEAdol =of
A1 7532 RotAlE EAS 7ML AUh(Hertel, 2002). whEbA]
Wewdlo] #5383 LAS 159 542 MFH e st ESF7|8 &
H|5LA] Zotal AJZFeRR] ot AL R ERIE o, o]Zio] 9
UE QP EE ¢ Qe F83% V1He R AZET B3 &
7174 HEA 1 7] (heel-off)2t &7 7] (toe-off) 7} ZHE I
(push-off) &AIZ A¥gHH(Neumann, 2017). °o] A4 FQ
gt 5242 g3l (plantar flexion)olH ol WO duyhd
‘Y (open-packed position)g oF7|otal IE ] FY L HolX]
= JH7t Fck(Hertel, 2002). wHebA] 0] g g0 AstE = T
7] @ACNA AFEHo] HotA FPE B 95 AE G2 T
g 40l &2 = S Zolth Fad Aol AL 24 4
A 248 599 AAT Wdo] o]Fo]AA] gIgt7] wiiol(John et
al., 2019; Quatman-Yates et al., 2012), °]&{3t &4} 7140 =
o] F3l& f w2 52 7 5Yo] FEL 5= Qo E Z4s|of
= 254 71dolgt & 4= St
FaEL AA 5Y9 o] AAEA §49k7] wiiol Bt
=1 =
. [¢}

5UL B 5 QAW © 2 BAE &4

A
=
2]

= ol 10

%
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S
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A7 AAY #3F ST = Atk= Aolth(Ward et al., 2015).
Al ofF] A7 A
o] LZAA &4
Hod #2492 A7t B4 4 gl ol= 3 A
St ZefiobA Hoh Aol E 95 EHE dF¥E A2 T O
o g ofste Aol AlAl DEl7] Al HE 2919 S7HE 7
(variability)& Rst¥tHHamacher et al., 2016). ¥ Ao A
HAZF710] A7 7P BAA Aolg RAGHA = gkou
AAH O & LAS 159 95% Al=Z|Ft7to] thxato] vlsf mf-- & A
= AT 4 At wEkA] APAet 7 A4 A54E 1S
o, 95 W= A7 F4E S-S FAJY 7HAA0] o m Rt
FE VA=AE AT 5= Sl $5A7F B/ oicha Y7
SEREL 5 dE dF HHo] A= AFRIAIN &
& T ¥4 fdo] Yehd-S 15t tHDejong et al., 2020;
Lee et al,, 2022). & AoAs 5 1Y A9 Qo oh& &4
oA I1F 7+ |3t Aol7F TWHE A Aokt v WE S04
IS 3 11F, R 2F B8 BA 9GS B g A Aol A
= 2584 WHQl(kinematics)olA Wi 9] T2 T4 Aol
= WA Fout 259 (kinetics) 2 &2 I IFY 5%
o4 Hdeo] TE U wEbA o5 WE G2 EE o Fof wfEhbA

Aad S7449 FEEHE(oint moments) EAE 32 I

o

=

87} 918 Folth, B eyt ARZ So|xQl HAS £

o A5 xfol 2 TATTH 43 7)ol Thek AR 7% 4
HEo| 52 4 9 Ao Y2

B AL @ b ARRES 7HT gk R, A BESE A

Yo} ATAIE Qustalslol oL 4 Utk A4, S5t

welgt BAste] th2 A9 wglo] gt 4L Brbssit. ol

[e]
h=3
AGHONE BT e EESYE GsH] BAE 18
o
2

YYHOE F2T IS 4 5 AL A
2l
2l

Mo

o]

o

®

a2

1 gAY HF B e A AgoR F
Fo paEAEY B9, FHE 24 Sol 498 & Uk Jue
oheistgithe 4ol k. 34 ATolAE B 2 RESE B3} &
S B U A4 &4 o] AT 4 Ak ABUE, P
A, A 59 AEZ B0l X JAS AFHOZ BN BRI 9
2 Flol
ZE ¥ M
£ A7Y AT 92 08 45 Peo] g T TR 745
NAA WEFY B&I LR ¢ 2 ABEY Weo] 962 Kol
Zoick. olgie W 254 WL AT ATFHOE ol
o 912 8 22 FUSHE JF Aol BT 4 ek met
A 20 F74%9) 912 85 Ge] ek 2A7 &4 oy X
209 AT 95 FEATOIA AFH AL B 0w
g sogosn AYAe B Bast 9L Aolul, WA 9

3 HE shelsithy 2

Falo] cste] shx] AA A 249
o 3 A7E 92 4 e Ao g7

Korean Journal of Sport Science 2022, 33(4), 535-542


http://kjss.sports.re.kr

540 I. Lee, S. Haand S. Y. Lee

CONFLICT OF INTEREST

2 o] Qo ofme ZHoRNE A B A A
B2 0] P9on] ERo] G 1] 4 Y ojwe WAL Y
2 i

AUTHOR CONTRIBUTION

Conceptualization: I Lee, SY Lee; Data curation: I Lee, S
Ha: Formal analysis: I Lee, S Ha; Funding acquisition: I
Lee; Methodology: I Lee, SY Lee: Projectadministration: I
Lee; Visualization: I Lee, S Ha; Writing-original draft: I Lee;
Writing-review&editing: SY Lee

Korean Journal of Sport Science 2022, 33(4), 535-542 https://doi.org/10.24985/kjss.2022.33.4.535



Altered Running Biomechanics in Youth Soccer Players with a Lateral Ankle Sprain History 541

FAuEH

Bahr, R., & Krosshaug, T. (2005). Understanding injury mechanisms:
A key component of preventing injuries in sport. British Journal
of Sports Medicine, 39(6), 324-329.

Chinn, L., Dicharry, J., Hertel, J. (2013). Ankle kinematics of
individuals with chronic ankle instability while walking and
jogging on a treadmill in shoes. Physical Therapy in Sport, 14(4),
232-239.

Dejong, A. F., Koldenhoven, R. M., Hertel, J. (2020). Proximal
adaptations in chronic ankle instability: Systematic review and
meta-analysis. Medicine & Science in Sports & Exercise, 52(7),
1563-1575.

Delahunt, E., Monaghan, K., Caulfield, B. (2006). Altered
neuromuscular control and ankle joint kinematics during walking
in subjects with functional instability of the ankle joint. The
American Journal of Sports Medicine, 34(12), 1970-1976.

Drewes, L. K., McKeon, P. O., Kerrigan, D. C., Hertel, J. (2009).
Dorsiflexion deficit during jogging with chronic ankle instability.
Journal of Science and Medicine in Sport, 12(6), 685-687.

Drewes, L. K., McKeon, P. O., Paolini, G., Riley, P., Kerrigan, D., C.,
Ingersoll, C. D., Hertel, J. (2009). Altered ankle kinematics and
shank-rear-foot coupling in those with chronic ankle instability.
Journal of Sport Rehabilitation, 18(3), 375-388.

Finch, C. (2006). A new framework for research leading to sports injury
prevention. Journal of Science and Medicine in Sport, 9(1-2),
3-9.

Gribble, P. A., Delahunt, E., Bleakley, C., Caulfield, B., Docherty,
C., Fourchet, F,, ... & Wikstrom, E. (2014). Selection criteria
for patients with chronic ankle instability in controlled research: A
position statement of the International Ankle Consortium. Journal
of Athletic Training, 49(1), 121-127.

Gross, P., & Marti, B. (1999). Risk of degenerative ankle joint disease
in volleyball players: Study of former elite athletes. /nternational
Journal of Sports Medicine, 20(1), 58-63.

Hamacher, D., Hollander, K., Zech, A. (2016). Effects of ankle
instability on running gait ankle angles and its variability in young
adults. Clinical Biomechanics, 33, 73-78.

Hawkins, D., & Metheny, J. (2001). Overuse injuries in youth sports:
Biomechanical considerations. Medicine & Science in Sports &
Exercise, 33(10), 1701-1707.

Hertel, J. (2002). Functional anatomy, pathomechanics, and
pathophysiology of lateral ankle instability. Journal of Athletic
Training, 46(2), 133-141.

John, C., Rahlf, A. L., Hamacher, D., Zech, A. (2019). Influence of
biological maturity on static and dynamic postural control among
male youth soccer players. Gait & Posture, 68, 18-22.

Korea Football Association (2021). Registered players in KFA: Nov
2020.

Krabak, B. J., Snitily, B., & Milani, C. J. (2016). Understanding and
treating running injuries in the youth athlete. Current Physical

kjss.sports.re.kr

Medicine and Rehabilitation Reports, 4(2), 161-169.

Kram, R, Griffin, T. M., Donelan, J. M., Chang, Y. H. (1998). Force
treadmill for measuring vertical and horizontal ground reaction
forces. Journal of Applied Physiology, 85(2), 764-769.

Lee, L., Ha, S., Chae, S., Jeong, H. S., Lee, S. Y. (2022). Altered
biomechanics in individuals with chronic ankle instability
compared with copers and controls during gait. Journal of
Athletic Training, 57(8), 760-770.

Lee, L., Jeon, H. G., Jeong, H. S., Kang, T. K., Lee, S. Y. (2020). An
epidemiological study of ankle sprains in youth soccer. Journal of’
Sport and Leisure Studies, 82, 425-432.

Lee, L., Jeon, H., Lee, S. Y. Ha, S. (2020). A study on health-related
quality of life in retired athletes. The Korean Journal of Physical
Education, 59(4), 381-390.

Lee, L., Jeong, H. S., Lee, S. Y. (2020). Injury profiles in Korean youth
soccer. International Journal of Environmental Research and
Public Health, 17(14), 5125.

Lee, 1., Lee, S. Y., Ha, S. (2021). Alterations of lower extremity
function, health-related quality of life, and spatiotemporal gait
parameters among individuals with chronic ankle instability.
Physical Therapy in Sport, 51,22-28.

Martin, R., Irrgang, J., Burdett, R., Conti, S., VanSwearingen, J.
(2005). Evidence of validity for the foot and ankle ability measure.
Foot and Ankle International, 26(11), 968-983.

Micheli, L. J., & Klein, J. (1991). Sports injuries in children and
adolescents. British Journal of Sports Medicine, 25(1), 6-9.
Neumann, D. (2017). Kinesiology of the musculoskeletal system:
Foundations for rehabilitation (3th ed.). Amsterdam,

Netherlands: Elsevier.

Quatman-Yates, C. C., Quatman, C. E., Meszaros, A. J., Paterno,
M. V,, Hewett, T. E. (2012). A systematic review of sensorimotor
function during adolescence: A developmental stage of increased
motor awkwardness? British Journal of Sports Medicine, 46(9),
649-655.

Ward, S., Pearce, A. J., Pietrosimone, B., Bennell, K., Clark, R.,
Bryant, A. L. (2015). Neuromuscular deficits after peripheral
joint injury: A neurophysiological hypothesis. Muscle & Nerve,
51(3),327-332.

Korean Journal of Sport Science 2022, 33(4), 535-542


http://kjss.sports.re.kr

542

I. Lee, S. Haand S. Y. Lee

12 =I5 2,45
O|2IK["?, BHIB>°, OfMIB>4o*
HUChElE ATEAfEOISH, Fus
"BRSYLoIYS] SFTATME, 7Y
AIS ST BIO| QWAL GBI, ZAt
“HStD MKTRSL, FI4
“OUAICHSID OIS AT, APHOIR}

[F4] £ d7E 95 O5 A3 3=l e
o515 Eelst7| ol =3 =] Tt

55 &A1 (lateral ankle sprain, LAS 13%&) 6%

AAAE L F

271 A 249 2 Zo|
(] 912 B2 4 geo] b 5N
8 12901 & el Felsial. 2 ¢
AEAL ) WAEAZ AR 3

58 5745 945 0T 95 o] gk 35N TS T Y

ard e 2
% 3819 gol7] B2 BYSAT. HERY) B9 B, 2L,
H At asgled 18 xg& s; 959% Al 771S 5
Bedxa) WA He] 4 3%, B, 21280 S 4 He URS WETY
2510t 1 9] o s oA Sele Aol

: H A W29 25U Sl 943 1T e 9P
A79) ANE ERE WAH 89

G 2] Q0 M2 aj7| MEIeIst

x|

2 9 R 25 1S 48R

f

xygo}oq G FA BHS Yot

gﬂx ook,
dlojet AN 4 glot,
feioke $219l el Skt A9 wAS

o 51x12] 4

‘E ]'_‘ —
Sosici Bt et 912 U R 93 A0S £3T 4 % Ao AZEr,

Korean Journal of Sport Science 2022, 33(4), 535-542

https://doi.org/10.24985/kjss.2022.33.4.535



