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PURPOSE This study investigates the impact of injury experience on ankle
dorsiflexion, quadriceps extensibility, and dynamic stability in elite adolescent
and adult volleyball players. METHODS A total of 485 players (adolescents=337,
adults=115) reported lower extremities injuries, with measurements taken for
ankle dorsiflexion and quadriceps extensibility using the weight- bearing lunge
test and Ely’s test, respectively. The Y-balance test was used for dynamic stability.

Measurements were conducted on the injured leg of players with knee and/or
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ankle injuries and the dominant leg of healthy players. Four groups were classified
based on injury experience, and comparisons were made between both legs.
Additionally, the variables of adolescent players were compared to those of adults.

RESULTS Adolescent players with knee injuries exhibited a larger difference in ankle
dorsiflexion between both legs, while adult players with ankle injuries demonstrated
an asymmetry of ankle dorsiflexion. Regardless of age, players with knee or ankle
injuries displayed lower dynamic stability compared to healthy players. Notably,
adults with knee injuries showed a larger difference in dynamic stability between
both legs. CONCLUSIONS To prevent and rehabilitate volleyball-related injuries,
comprehensive injury risk factors, including age, should be managed in the injury

prevention strategies.
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5l 7] = St (Wasser et al., 2021). Hi+- -/] 2 T A+
(Migliorini et al., 2019)°]] W29 1 OOO/\] H = Ao

ojat= B2t 4.21749] FAfo] Byt DW(Iower limb), 4=
(upper limb), AZH(trunk), Hel(head) =282 FAFo] LAYTTh
I Agsta Stk £35], A BAFS AETEY FERHA &
5] 2rysheT, HEHELS 27 (blocking) 5 FZ & A st=
FHoA AE Asy d S2A450 B dhol IAsh= J4 <l
tEAfo] o2 FEof vlg| &3] WAty FEWEL dould
HZ(quadriceps) & FAH-L 9] nA&Ada AHE FEIE
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(Migliorini et al., 2019). T3t TE3E] F4 9l o akAd
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£ E=o]7| & 3ttt (Migliorini et al., 2019; Theisen & Day, 2019).
39 HAsE Aol B4 Y deo] ¥ dACIARE &
o] ofof o aIH Rl A o M nhRisly] fJsiA= F
A FEE 983 A(risk factor)oll thgt EAo] g stok(Nilstad
et al., 2014).

=P (ankle joint) Al UAY 2 W E= 78 E5olA]
TAgst= A #=HE g8 &5 B d9oiAY 24949 4
g w50l We 5 AAl(body)et A H(supporting surface) Ake]
9] A5 AL (interaction)°] 0] 523+ 9L StrH(Almansoof
et al., 2023). ¥5IE9 F49, 5] T
2 Axzx B TleoA ERAR] 84R &
A2 #3 9 AZ-25 @-3(visuomotor coordination)¥} A
H ¥ g9 &/d3tet wRol Sl AR Hig v §low 3o
o AREET dotguldei+y 435t TR0l Qi HiE
AcH(Almansoof et al., 2023; Chon et al., 2010; Jiang et al.,
2012). &5#3l(dorsiflexion)?] AgHE AFAZE 52 (postural
control)& A3FAIZ|AU(Burns et al., 2017), AA|NA THEo] W
=&Y A (kinetic energy)E HIEE&H 02 HEAZ &t ofyzt
(Shitara et al., 2021), #5384 5 oA F4Y dESAAE 28
7] % 3HBurns et al., 2017). T3, o] JFT4&(hip joint)Y
2 S(adduction)® AZEH(internal rotation) ¥ F-ETEo] ¥
H(abduction)2. 2 A&+ FEI/AE vz (knee valgus) Z+
9] Z7lote Pio] 8 (Hewett et al., 2005), HIZES 2w
9] F71+= F2dote]®d (patellofemoral joint) $53 FAIAFQ1
H(anterior cruciate ligament) &4 5 A9 FArO & o]ojd
4> Qltk(da Costa et al., 2021). B]=0], F=9] ¥r543] 2tz *}o|
= AR e 7o) 7oAl oke Azt 59 &4 U
2 A= I8 9l(risk factor)?l Ao 2 R 1% QItKTeyhen et al.,
2020). webA], HEHE 559 HEFSHAE FQlot= A
2 oFA] 4 distAY QS vhRe] glo] $a% 82l
g 4 9J& #o]ti(da Costa et al., 2021).

459 A% (extensibility) 48, A+E, A0E, 54
(coordination) 53 3 54142 %4712 (performance)°l %
FE HA = 8RICE ThEEE=Y|, AA FZ, AZYE 53 2
Axz 7]ewd Ago] 43 A9 SHR|ES Aol 1A
42 Ao vlef o & A Kol A2RE FRIFHCejudo
et al., 2020). T3, 2L-9] &=(tightness)¥} o|Z st A7
HY A2 B9 EEE wole AL R AYPEHAET(Cejudo
et al., 2020), E3] @t Z: L] A4 (extensibility) 4
= FEdgE]|#AE 9 e (patellofemoral compression)<
THAZIAY &3 E A5 (patellar tendinopathy)& fst= 5
2272 &#HA al(Mellinger & Neurohr, 2019), AW A4
oA YHEC] =2 FEHEY ZAAHANH #AZF(osgood-
schlatter disease) Y821 = 31l Ao F H = HTakei et
al., 2023).

312 9] 2 (strength)™} 7F&4d(mobility) 2 %52 (balance)
o] 9= 3129 &Y A(dynamic stability)2 B7Igoz
H A5 R19] IAARAQ] BANREE RIstAY 74 & Ax=
A EY AHLS #dE 5 ok Brumitt et al., 2019; Luedke et
al., 2020). o] &gt oA 9] FHNAH S B7Iol7] Y HE= 3
2 T2 Aol U A R A WEFe R o] I AZE X%

3l (dorsiflexion)
5] 554Q 5w
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St= AARD Y-8 HAKY balance test in lower quarter, YBT-
LQ)7t &3] A EEH, Y- B HAE &3l 4ol §l= A4
Z# A& (normative data)@Q} Bl sto] A& (deficits) oI F-E &2l
SHAY F59 vt 3 (asymmetry)S EHRIETHBrumitt et al.,
2019). 7ok AR~ ER] 59| figileE o= Y-+34
AHE AATRE AtollA] o g M A9 FEA0|7t 4em ol
Q1 A9 v FE4 F4(non-contact injury) 'HAEC] 1EA] o
o 4Rt 2 A0 YEREI(Smith et al., 2015), Y-#8 3
AFe] F3H(composite score)7F 89.6% °18Fel A7t Z1¥A]
42 Ao Hlgh AlE S RS sHAIREE ART EECl =
ot A5t tH(Butler et al., 2013).

HIAEY AFAARIY B4 53 Zo] Axx Fog Qs &
Aok= A RG-S AFo] FSE TAYEC] 2 WH(Chia et al..
2022), BA7FEH = A”ol U1kl et Haste AgS B
ol Rt (Malina et al., 2004) ¥sHA19] FHMHA, E3] &0
2 W2 A9 Aol= H4ado] FRlET B & A& Hi(Boyle
et al., 2016) HYCHE AP0 TE siA 54 8- Aol &
RIS o7t & ACE AZHEh mebA & Ao A= 5kA &
o] &3] WAsle JBE v TLASE Ao g 514 HAto] 9
8oz ¢ TEdhd BT dougda 2o Ag4d 9
sk 9] SA ol ot QA So FEwd 74 4
e gt ojwgh o] & Rl zH wjFLA4=2]
SkA] FA o2 et 2yt

2] e vhelo] 8% YR E AFal
27 gt

off

Fov
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=
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e P

Moo
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A= HH AT H A (cross-sectional design)®, HA 2
NEHES Bof AFtigRte] 4, vo], &5

o

AT

g B4 AFPolR 5o digt JEE % T A,
AAGFS E4sr 1, d=EHE o] H559y) iz
2 AFAEE A7 Feletgict. HEHY T}

49 £4% stA(injured leg)t F4

Ao 2 A9 2A1% 51 (dominant leg)oll Hal] &%
Fe TR, BA f5of wet FshA| o) 2fo|gh Eot &

=

kS

W oy ol
e
rx
o
o
HE

£ A+ A gl sl 55 FE viAs
47385 o2 AT, £3E JEE 7RO R sto] B
oA BARS 95 A4 (injured knee)?t HEHA BANS 39

A4(injured ankle), #5343 TETE BA4Z 25 FAT

Zboth injured) @ $AS A ¥ A(non-injured) 2 £5F
@R1(Table 1), FETET} TET|E FiJo] A& Rt S(opposite
side)ol Al At A=2)et FEHE Be TEDES F&319
At 5lE] 59 Fjol Fdol = A(19%) AR ALt F
THOR 4529 (FadAS 3377, A4S 115%) A9 A8

(SRR

ol
-
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Table 1. Characteristic subjects

(n, %; Mean * SD)

Group Sex Age Career Height Weight Body Fat

M F (y1s) (y1s) (cm) (k) (%BW)
Inj‘glidggnee ( 55296) ¢ 4‘? jy  1SA9ELS9 5088203 176724921 6734998 16924567
Adoloscont lnj“(rrfjﬁ;’kle ( 41(?0) ( 556%0) 15.03+1.89 461223  17421+10.12  64.44x1028  18.14+7.23
(=337 N‘(’L“:I%‘Slr)ed ( 55;3) ( 4‘27) 15282211 473228 175724960  6628:1121  16.965.95
Bozﬁiijg‘)red (319?1) ( 620§9) 1546£1.72 5355195  175.1329.71  66.46+10.97  18.06+6.03
Inj‘z;‘glg)nee ( 512?8) ¢ 417?2) 26.19+4.61 1483405 184931947  77.11£12.14  16.76+6.70
. I“j“(rllej3A6;‘kle ( 417?2) ( 512?8) 24676441 13331441 184862881  7721£10.89  17.7755.62
(=11) No(nn'f;j;red ( 510‘.‘0) ( 51;.‘0) 24894578 14.36+543  183.86x10.82  74.89+11.50  17.46+6.26
Bozﬁi’;jsu)re‘i ( 616?7) G 35 3 28105460 16476515 187474934 80.80:11.08 15932664

A0l ZE5toirh & AFolde S Tt e e ® AAZE @A A A 9ol dEd AAE HT & 98

= AIE Foll YAt B35 (pain)Z 71578 l(dysfunction)< =
A5t olg7 219 WAlo] QT Ao 2 HolstytHKim et al.,
ZM$EE%%%@%¥WMEﬁ

F AHo g Fog ApE oz A

NEP e
RETEEELERE

o?‘:

o>

TEI] T5F

3l (dorsiflexion) AA}

oH /\]'kﬂ

o =
T age =

4 2l B Hgde

Shgom, RE AT AR pretE 7|
Q12 urgit.

AETE Y] I5w 3 (dorsiflexion) ZHEE ERlsk7] Yo AA] A

(hip joint)& FHAA(neutral posmon)E

gt FERHES FFEE 185
L7 (goniometer)E AHE-5to] 7HEBREE
Al &% 7(great tro- chanter)®} 7}%&
£ & 7MY AIZAE SA5tl Tt (Bates et al.,

ol

e
i)

3t A 2

3, oA 3 9o AAE 2

7](lateral condyle)oll
H A (lateral malleolus)

2023). &g

2 AAHEL s test)= AARL 7 Aol AR Y Al nE =

2(good)

(Peeler & Anderson, 2008).

42l B

24 A (dynamic stability)

227 1CC=0.692HCC=0.66)%1 AL & H =it

AHweight-bearing lunge test)S A A3+ tHSmith et al., 2019).
AAA = T@AoA 785t A} ofs W Yol F1L AHEA
£ 1]“‘"“ =21 Aol Al e 715 (long ax1s)JJr gHHo ne
o] FZ o & gt ol sste s w5kl 7P 71 Ik £t
9] =1 E& Y (horizontal projection) AF0]2] A& (H<9]: cm)
oo}oﬂE}(Smlth et al,, 2019). ZE D3ARoA 33| A5 7]
FoJstq i, Aol TEH ¥ 13 4o i g2 B4 &
Tk #©X] ﬁ/\}(welght—bearmg lunge test)x= HA-AAAF
18] &= (test-retest reliability)7} £2(good) +F(1CC=0.65-0.99)
, A2 W A F X (intrarater rehability) E3E 9-=(excellent)
£2(1CC=0.96)¢ Aoz HIEYHPowden et al., 2015;
Smith et al., 2019).

|=11m

ﬂllm J]N‘

rﬂir*ohoﬂm]m-{um
}11 ol

dotey|Ze# Z(quadriceps femoris)2] 4174 (extensibility)
HA

dohe iz 9] ARAdS &RIskr] sl 2789 ARl s &
2|2 AAHElY s test)E AAISFAtHBates et al., 2023). 3+ H2] A
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5121 9] H&otgA(dynamic stability)& 2Q15t7] J&f Y-#+3 4
A} 7| E(Move2Perform, Evansville, IN, USA)E AF&-5to] 3H4] Y-
FZHAHYBT-LQ)E AAISHA. HAF A, oA=L thejZdol(leg
length, L& &74517] Yol AARA= FEA A HetstkA A =}
Aol AHE SAISHES AAISHIT £5t0A; oF= S His|
A gd w7 A (anterior superior iliac spine)?] 714 o} F&
(inferior tip)oﬂﬁ QFZ-E Al#(medial malleolus)e] EFE(distal
end)7HAE S (S cm)stalth(Lai et al., 2017). °1F AR} =
SAotA sk F9 AL o] HAZIE BRAS] WITH HE
o F&o] AT ¢ UEF sto] FHIA7E AAISHIL, o] FAIE
GA s A W 4S9 (anterior, A), F9H(posteromedial,
PM) 9 H7F&(posterolateral, PL) 'WFLE Hojgt W= 5o
=g AYE 2 Y:cm)sFAtH(Lai et al., 2017). 23] A& o]F

o 3S &7gste] 7Y & g B0l L85k, FAHE APst

£ 5 T W A71E RASH oko] uichE o] vheo] RAL

AL PAT ol F Al AR HEokeA] Fohe F 9ol Ay
2 2 2 go R we AdE Ny Beld theldeld]
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Table 2. Differences of ankle dorsiflexion according to injury

Table 3. Differences of quadriceps extensibility according to injury

experience experience
(MeanzSD) (MeanzSD)
Adolescent Adult t(p) Adolescent Adult t(p)
Injured 11.40 12.97 -2.323 Injured 127.82 129.00 -0.625
Knee® +3.64 +£2.89 (.022) Knee" +9.96 +8.73 (.533)
Injured 11.16 10.58 0.839 Injured 127.62 129.19 -0.958
Ankle +£3.31 +3.93 (.403) Ankle® +7.88 £9.34 (.340)
Non 11.15 11.93 -1.041 Knee Non 128.23 131.61 -1.737
(A_flkle) Injured®  +3.48 +3.67 (.:300) Flexion  -Injured®  49.29 +8.56 (.085)
unit:cm cio
Both 10.82 12.80 -1.959 (unit:°) Both 129.94 130.67 -0.239
injured’ +3.66 +2.40 (.055) injured’ +10.44 +9.85 (.812)
0.294 3.350 0.702 0.562
C (.830) (.022) Fp) (.552) (.641)
Post hoc - a,d>b Post hoc - -
Injured 1.64 1.68 -0.110 Injured 4.16 433 -0.236
Knee* £1.75 +1.68 (912) Knee" +3.99 +3.23 (.814)
Injured 1.39 271 -2.962 Injured 4.66 4.03 0.819
Ankle £1.71 +2.44 (.005) Ankle® +4.05 +£3.46 (.415)
) Non 1.07 1.52 -1.604 ) Non 4.17 4.89 -0.903
Diff Injured®  +0.97 +1.40 (118) Diff Injured® 3.77 +3.71 (.368)
(unit:cm) (unit:°®)
Both 1.62 223 -1.324 Both 5.41 6.20 -0.564
injured’ +1.64 +1.90 (.191) injured’ +4.70 +4.68 (.575)
2.786 2.780 1277 1.395
C (.041) (.044) C (282) (:248)
Post hoc a,d>c b>a,c Post hoc - -

ol mESHTY: %LLSFA L, BESFE Al HaFe] Aol gt 3

#Q1 S (composite score)E AHESFITE
g EA

He BE A== SPSS ver. 25.0(IBM Corporation, Armonk,
, USA)Z o]-gsto] BAstqtt. 94, ZF o] e Z43ho
o At AAS AASHL, 1 AT BE S3Ee] A8 7H
TrEote] By S AR oklth HAd Aot ZlAs
off 47119 Heto] M2 YEHE Y] A5wd 2= dotgvild
W 9 SR S Aol 3
(one-way ANOVA)E AA5}¥ L, LSD =3 5
Alstaitt. Jehd HAadAser 4RlAs9 S Aol&
t7] $18 =3 -7 7 (independent t-teshs HAISHH 2,

FOE2 ¢=.052 A5t

o 5 >

of

g

oY ©
N
o
A Olﬂ\
o
S
o
N

>

(o]

fof po Mr

fn o
olt

o

O.>|'I.'4
b
[
2]
¥
o

Ny

914140] HEhE LEWEY WE5FY Aol

B2adset Jase] Yuo] mE FEBAY B
=
=

THTable 2), FAWUHZ%0 AL Y

2
=
5h
2

ol
o,
i
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WA TS Aol HolA| §Fko(F=0.294, p=.830), ¥=
Aol ey BARNTH(].64+1.75cm)T FEUETE BARY
H1.62+1.64cm)o] FAQYE AH(1.07£0.97cm)ETr 2 AL
2 SHIEtH(F=2.786, p=.041). AAA$0] A9 Levd BAt
AH(12.97 £2.89cm)¥} FE2LETE FAFHT(12.80+2.40cm)
o] HrEd UEEgo] HEHE BANH(10.58+3.93cm) T}
Z A0E FIHUIL(F=3.350, p=.022), FZAtol= TEIE |
AATH(1.52+1.40cm)o] FEHE BAYH(1.68+1.68cm)t -
A9le Ad(1.52+1.40cm)Ech 2 Ao 2 215 gl th(F=2.780,

L

53], 5 RPNl = 4UA4(12.97+2.89cm)9] &
3.64cm)ETt £ 7o &
FAATAE ARl
FEA01(2.71£2.44cm)7F AW AL(1.39£1.71cm)ETH & A

2 A4 Fol
& %ol Fuol mE drkelugd 2 434 3
2 AT AvHTable 3), FLUAS} HAHSF BEF Y
@7 ZpolE HolA ASka(ZtZ F=0.702, p=.5522}F F=0.562,
p=.641), ¥l EFF WU ol S Ho|x| ghokrh(ztzt
F=1.277, p=.282%} F=1.395, p=.248). Zr Jdo|A = FAHdAHs:

ro
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Table 4. Differences of composite score in Y-balance test according
to injury experience

Table 5. Differences of anterior reach in Y-balance test according to
injury experience

(MeanzSD) (MeanzSD)
Variables Adolescent Adult t(p) Variables Adolescent Adult t(p)
Injured 89.71 77.80 6.109 Injured 60.91 52.94 4.408
Knee" +10.76 +7.40 (.001) Knee" +10.03 +6.59 (.001)
Injured 88.15 78.34 5.603 Injured 62.28 52.20 5.857
Ankle +12.00 £7.16 (.001) Ankle® £12.21 +6.78 (.001)
Non 93.65 82.65 4741 Non 65.31 55.64 3.641
YBT Injured®  £11.51 4822 (.001) YBT  Ipjured®  +13.50 +7.41 (.001)
(unit:%LL) (unit:%LL)

Both 89.11 82.34 2.480 Both 59.93 55.80 1.670
injured’ +9.91 +6.33 (.016) injured’ +8.90 +6.12 (.100)

4.455 3.287 3.375 1.951

C (.004) (.023) C (.019) (.126)

Post hoc c>a,b,d ¢, d>a, c>b Post hoc c>a,d -
Injured 3.33 4.81 -2.302 Injured 3.96 4.64 -1.045
Knee" +3.14 +3.70 (.023) Knee" +3.34 +3.30 (:298)
Injured 3.83 3.95 -0.152 Injured 5.26 423 1.240
Ankle” +4.06 +3.05 (.879) Ankle” £5.90 +£3.24 (217)
) Non 418 2.55 3.159 ) Non 436 3.93 0.423
Diff Injured®  +3.49 42.05 (.002) Diff  hjured 4522 +2.79 (673)
(unit:%LL) (unit:%LL)

Both 4.05 2.62 1.296 Both 439 5.67 -0.771
injured’ +4.14 +1.81 (.200) injured’ +5.27 +6.43 (.444)

0.982 3.889 1.100 0.787

C (:402) (011) C (.349) (.504)

Post hoc - a>c,d Post hoc - -

LL: leg length

oF 4914140 Yok Ul A4 Kol Holx eket, ¥
Apo] 5t B2 A%} 91414 7k Aol 5 HolA] ekgiet.

X
P
L
2
P
o
oXx,
ro
o
I
1o
i)
L
i)
ol

12 A4 Aol

il Jelugel el e sh1) FAWYA Holg ]
AnHTable 4~7). FEAFNA & FAE4S 3 24
Al

e b
Su
_O‘l',

|

02 FRIFPON(F=4.455, p=.001), FZZol= A7t 2o

Holx| oITHF=0.982, p=.402). AQNAS & F2vd BAb
AH(77.80+£7.40%LL) 7 HETE B TH(78.34+£7.16%LL)
o] BAMIE HTh82.65+8.22 %LL)H T} W # o7 3ol gl
(F=3.287, p=.023), ¥ZAtol= FE5H/E FA4ITH(4.81+3.70
%LL)o] BAQE Heh(2.55+7.40%LL) 7 FEur=d BArzIc
(2.62+1.81%LD)ETH & A 0=Z FRI=|cHF=3.889, p=.011). =
g Fotol]l #Aglo] HArAA4 SFAFTE AIASET 2
Ao Z gIE o, BAGE I FEAols U255
+2.05%LL)ETH HAWM5(4.18+3.49%LL)7F & A0 golH
9 (=3.159, p=.002), F5TE FAATe] FEAtol G4
(4.81£3.70%LL)7F 4AAA(3.33+3.14%LD) Ry & Aog &
Q15 th(r=3.159, p=.002).

A FAMEAY T AHEH(YBT-AoA = Fadids 5 7

Mo Y alo Rl oo
ol
oot
=
)
a9
o
£
o
EQ,
fr
i)
o)
<)
O
()}
un
+
o
o
x
=
=
f
v
lo

H
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LL: leg length

d BAATH60.91+£10.03%LL) 7 FETERE BAHIH59.93
+8.90%LL)o] FAFQlE ATH65.31+13.50%LL)ETH ¥ Aoz
I QO WHF=3.375, p=.019), ¥ Zol= HTZt Afo|& Ho|
A UTHF=1.100, p=.349). A4 FHWZ-2 ] o] u}
E 3}o]E Ho|A] &FI(F=1.951, p=.126), FZ Zo|= Hzt 2}
o]Z Holx] QIth(F=0.787, p=.504). T3, F2EEIE HALR
& A Qg Al oA FaAASe g o] HAAFE
2 Aoz FRIEJol, BE etof|A 9] FExtol= Aol
A4S0 2ol & Kol gkttt

At F HAABHS(YBT-PM)A A= F4adAMdS
HATH102.38+19.52%LL)0] FAFl= Ae(110.64
16.75%LL)Ech @2 Ao & ZQIE 9 01K (F=3.817, p=.010), ¥
Aol HHzE 2ol & HolX]| oFokth(F=1.847, p=.138). AAA4
9] FHIEZW 2 Y Yoto] W Xjo| & Holx]| gk (F=1.576,
p=.199), F&Atole FEHE FAHH(6.441+5.90%LL)0] FAF
UE AT(3.32+ 2.36%LL)ET & A0 R I YTHF=2.934,
p=.037). E3t, Feko] BAGlo] FAWMFY FtEE-go] 49l
Agrch 22 Aog FRIEQ oY, BAQE Auy 2EdET
d FAADoAE A4 FEAN(ZZE 6.33+6.29%LL
9t 7.70+6.03%LL)= AAA5=(Z2 3.324£2.36%L1LT 4.33+

2.99%LDES & ACR SRIFATHAZ 1=3.971, p=.0013
t=2.856, p=.037).
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Table 6. Differences of posteromedial reach in Y-balance test
according to injury experience

Table 7. Differences of posterolateral reach in Y-balance test
according to injury experience

(MeanzSD) (MeanzSD)
Variables Adolescent Adult t(p) Variables Adolescent Adult t(p)
Injured 106.87 94.47 5.203 Injured 101.38 85.83 6.509
Knee" +15.90 +10.43 (.001) Knee" +16.86 +9.88 (.001)
Injured 102.38 96.31 2.484 Injured 99.73 86.40 5.040
Ankle” £19.52 +7.77 (.014) Ankle” +18.52 £10.56 (.001)
Non 110.64 99.46 4279 Non 104.96 92.89 3.730
YBT Tnjured® 1675 +10.78 (.001) YBT  Ipjured®  +16.49 +8.69 (.001)
(unit:%LL) (unit:%LL)
Both 106.76 98.07 2255 Both 100.61 93.00 1.821
injured’ +14.15 +8.08 (.028) injured’ +15.32 +8.86 (.074)
3.817 1.576 1.737 4.432
C (.010) (.199) Fp) (.159) (.006)
Post hoc cb - Post hoc - c,d>a,b
Injured 5.55 6.44 -0.936 Injured 5.06 7.44 -2.328
Knee" +4.82 +5.90 (351) Knee" +5.06 +5.64 (.021)
Injured 7.20 5.06 1.723 Injured 6.21 6.06 0.120
Ankle +6.68 +4.93 (.087) Ankle® +6.50 £6.22 (.904)
) Non 6.33 3.32 3.971 ) Non 727 432 3.514
Diff Injured®  +6.29 4236 (.001) Diff  phjured®  +6.59 +2.84 (.001)
(unit:%LL) (unit:%LL)
Both 7.70 433 2.856 Both 6.00 3.53 2.560
injured’ +6.03 +2.99 (.006) injured’ +5.28 +£2.20 (.013)
1.847 2.934 2.260 3.208
C (.138) (.037) C (.081) (.026)
Post hoc - a>c Post hoc - a>c,d

LL: leg length

s

ol
=S5
R
ol
2
2
oL

A % F712E(YBT-PL)S JAadASA &
HolA] QF¥I(F=1.737, p=.159), FZA o] EF 3
Holz| otth(F=2.260, p=.081). AA4%9] 7}

Td BAYTH85.83+9.88%LL) T} WEIE HA
40+10.56%LL)°] FAGE JH(92.89+£8.96%LL) T F+
d BAFATH93.00+8.46%LL) B} &AL Ao ol
T(F=40432, p=.006), ¥ Aol FE5HE FAHUH(7.44
.64%LL)°] HAQIE HeH(4.32+2.84%LL)Y FELIEZHA
HARTH3.53£2.20%LL) R & A0 & 3l% A Th(F=3.208,
p=.0206). £, FEIERE BTG-S A osta Al JooAs
HAEASo FerzH o] AHJAASLETG =2 Zo R FlFo
U, FE23E BRG] FEAols Q144 (7.44+5.64%LL)7}
HAEA4(5.06+5.06%LL) B & §HA(=-2.328, p=.021), ¥4
e Auy REUERE BAAYTNE FaAARZ 2 7.27
+6.59%LLE} 6.00+5.28%LL)7F A AAS(ZZE 4.32+2.84%LLe}
3.53+2.20%LD)EC & Aoz SR AHZZ 1=3.514, p=.001
9} £=2.560, p=.013).
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=3 (dorsiflexion) Z=7F E42 An $ 2]
9 #¥& ¢ F716HA ==t ol AHyhdE
(ground reaction force)2 AHAIA FAA Y Y F23E 59
SHA] ARRA &4 9PE W54 FrhAlmansoof et al., 2023).
TET{E Y] WEgle] 10° olsh7} HH Bfsk= 58 55 =4t
9] IA 77t ZolAl= 5 oHAI9F =Y &2 (kinematics)©]
4408 HyHnta BIES13(Aquino et al., 2022), F5©
U573 ZHE Zol7t 6.5° o)Al Abge]l 18R] oh2 Abgtol A
=44 B4 (musculoskeletal injuries) @A E©0] 4-54) &
07 ZIEAHTeyhen et al., 2020). & AFA L F=

f
31_,
)
Rl
ol
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AQ.71cm)2 2 Zld W, J4d mjrAdes FEWE 74
< AE(1.64cm)tIAY FELEN} SEAY BF A 4Y
(1.62cm)ot S o Y57 Bt do] o & AoE FRI=9
o} Aol w2 A APEE A7l Z-FE9] FA4go] A
Ao g 74%Ld(Patel & Baker, 2006), 0] BATE 40|
EOoOE HAY w4 FEHE RS AlWete Hlof dE
HH] I5H7Y 4 57k FE9) B FAE A E ook

T EQ7 U Ao R BZHE

27338 20-30t 4R1& o8 WEHE o H5wd] A4=E &
o15}7] I8 AR HAKweight-bearing lunge test)S AA|SH 2
I o Ad2 12.1-13.9cmOl YL 'F32Z 13.6-14.9cmsl A= &
Q1=0](Gohil & Tilaye, 2022), & A--ollA 744 AHIA] &2
A1A4(11.93ecm)7F A7 H@s ARt IEd d5wT
o] 9 Hi= 0= UEith E3h B AY 15.6MQ1 173 o=}
iSO R AR Aol A E AR A 237t 13.4cm
ol Ao & FQlx|oj(Langarika-Rocafort et al., 2017), ¥ A7
A RS AEHA g2 HAFAS(11.15em)E Ay A9 At
of vls] L5l @ He AR Uehth o|#gt Aol
of wtet WA s 919 ZFol7t Q= AT BWHol S ALE A7t
HHGohil & Tilaye, 2022). &, 42 ANAEZA FA71 ¢ &
of & B /o] 1 APRZ H|go] Fou YYHo7 L&
o] Yo} sjistH o & ¢ §2 HY HEAIEHAE 2 U=
(Gohil & Tilaye, 2022), A A= ] 2 Aol JES
oA Gl 7HEHAE ekl onz Aol Aatel 2fo]
7 & A0 E woE webs, Agdol wet IEyhd w9l
9] Zjol & ERITHHH T 83t JEE AT = U A= 4
Zr gt

SHA] BAFE AT AFolA 59 @& (tightness)o] EAE 7]
= SFH(Olivencia et al., 2020). &=-9] @& #4d o] AA| st
(articular biomechanics)2 ¥3A|A £7]5(muscular funct-
ion)oll #78AQ FFZ vIAA HIL o= thA] AFAFCE o]ojF
£ 9ltH(Olivencia et al., 2020). AZ3eE A2l tixto 2 dota|y)
e A9 gRlsh] Ao dfA HAKEL s test)E AAITE A
TolAe FEHE 3 427t B 124°% Ao Huskglont
(Peeler & Anderson, 2008), & AFoAE= EAH o] gl H4
| d gRlAso] B2 w9 ZEs 47 128.23°% 131.61°
2 glEo] APAFETt At =2 A E HS Bt ozt &
A7 o Fof| mE Apo] Rt FRIFA] gkokth. drE gL
A ThE FE5329 UH(strain)E S7HA FE28€ A%
(patellar tendinopathy)?] #AMAES 5714171 Z(Janssen
et al, 201502 HH viel Zo] Yoiejyzei29] AF42 &
A 4T #EAdo] wonE REdEoA It RS AlE
sloto] ol dei2] A HwEA gt gu] Sl AE
EATE 5 UL A o2 YT

oA Y- B AAHYBT-LQ)& #4L d&stAY /o] 44
o = Qe 7S Mot B4R AHEET dthLuedke et
al., 2020). A7 JAASFE dHYCR oA Y-F4FAALE HAl
St A (Stiffler et al., 2015)°4+= F3H(composite score)
7F 82.1- 91.8%LLRI A0 & S1E AW FEWZ(YBT-A)2 61.6-
69.4%LL, FUMEZEZ(YBT-PM)I FH7HE# S(YBT-PL)S 212+
97.9-113.1%LLT 83.9-96.6%LLY] ALo2 AU} 2 AF
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A

X

4z

A AP F2 A+ HS FHEE(55.4%LL)
3 SEAF(82.65%LL)9F FUHEE 2(98.07%LL) T H7}

H3(93.00%LL)°] APAF+Y] A}t FASE 2102 EQlE]
At WHA, 21733 ARt st AeE G2 AAZE A+
(Brumitt et al., 2019)9] F(95.0-101.6%LL)%t FZH-5
(64.6-69.1%LL), FrEHES(101.4-111.7%LL) ¥ F7HEES
(96.4-105.1%LD)ETE ¥ Aoz A=At o] Tt Afol= 4
Hof| whe} 5tA] Y-F@ Al Zpol7h kil B g ¥KGribble &
Hertel, 2003)¢} #&0] 3l& 202 Y4, =5 o1 V-3 4
AHYBT-LQ) E4 4 vlusts A48 AP go= 4EE 19
T ER7F U AR 7

G2 SHAS F IEE QY& AT A 54
A A S FHEgo] A syEr B E v 913(Gribble et
al., 2016), ¥EHAE Aol Qs A dishidse] EE-g2
54.4%LL oJskQl A o2 BRI tH(Hartley et al., 2018). & A+
oA Fad Wit e FETE 9 dad BTl
A A4(59.93%LL-60.91%LL)7H F44o] gl A4(65.31%LL)
B} rEw Zo] Ao Gl&S IS 4= Aot el Hi+t
Aol Afol= Ao mE gEWZ0] Zjo]E Holz] gkof
of. E3, YEFEE] FF v (dem °4d)o] Yod ohA] F
AR Eo] 28] A Eobltty B EQIH ¥HH(Smith et al.,
2015), EAF 5HASE WAL E oA EA4T S8R 8L <l
Tt Aol SEFE S vt AT 514 RAATAEY Aol
gty st (Brumitt et al., 2018). o|¥ % dFA] BAFT o
HH30] Aol ik APATY] Ayt AA6HA] F= AL 5t
A 54T FAste] =388 Fi(sample)?] £/ 2ol 70| QL
2 A0 AZAHEY. & £ A48 2T ¥ AFYA(Gribble
et al., 2016; Hartley et al., 2018)0A= o]4ol ATt T4l
et RS 7|Re &2 FAMAY HANE AAS oY Hx B4
A71E EstA] ot S8 3koll FFS v 5= Qe &4 ol 4
S(adaptation) F=E 1EotA] Xttt E3, A
(Brumitt et al., 2018; Smith et al., 2015)= A3
(prospective cohort study)Z A= o] BAHRH a7 s 5
Fou, FEA E= HEEA 5 A8 718 (mechanism)< 12
oA gol APATLY Aprt dA|oHA] g2 Ao E wedr) &
T Aol e Mz A7 2R 71 52 18t 54
Qg4 Aol 5 el DRV} S Ao & AZHH ojet HE] |
2] HAHweight-bearing lunge test) Z¥2} 5244 (dynamic
stability) AAF ZZ7F v DA Ago] vk Bad up
(Hoch et al., 2012; Kang et al., 2015)9} o] Z=Zd 25Hdl
Zro| g SR/ Atole} oA FAbdgol ol HFA At
£ AAITHE SRR AE 8 2He] #AE wetot= ol FE
E AZT 5 A Aojth

A AFTE vRet Zro] vt Ao A= BHEA Q] e B3t

+4%lo] Q4= ol QI ofA] FAHIAY ol Y =
£ 0] 3lth(Verhagen et al., 2004; Wasser et al., 2021). o]&{3t
FAREE W57] YA #A4T TRE 2198 QlS wkotsto]
AAEst 202 T BRI tk(ames et al., 2014). 5 A
TFollA= SHAY o7 F9] F T FolA BT A f-Fl o
2t A7 59 AF 2 A(risk factor)Q] AtolE FRIsHH S
W(Brumitt et al., 2019; Hartley et al., 2018), & A7 A= A
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A ozt JadAdsE xdstol Tddy) A 7504
4 fE FAO EAstE, 5] 4 B A . A A
<= ZUFo N Y g B4 790l mE 54 gelstax} 5k
o 2, & Aol SAIS StAOA FAde] A Zsg ol
= AP AT A3 Promsri et al., 201908 2ARE F4S 4 ¥
g Aol 5T Fe AEsHA 2 A SAISS vt
Ao, S AA%t o] SAIS0NA BT 5hA] A= A
gote] T3S BSHA g2 Ao SAST SRR fe
e AT B At JEE ATD 5 AS A2 A4
oh. IR, RO Fx Aoy 3 A |l 95 7131 52 &St

A B35t Aol A Fafo] WAYSE o] & IAZFEH U T2 A%
4, BAMYEE FRlotes AL ot 9 AT ezt B9 ahdt
Al(casual relations)E H&sHA Agst= Hlof ojgg0] o=
(Keller et al., 2018), % Aol & 2z 24 LAY Aldol; &
4 Az 9 35 7|17HE 185to] EE(sample)S FAAY A7
3 LEASE Ao R AH FTE AFE AA G HjA
$29] 51| BAFouo] T & 9] 9l RS AT & Y& Ho=
Az,

PSS YOR REUE L URBE By e

Fswsls drtel a2 434 2 BAAYH 3

=
£ AU B3 Al BAQle] FEHE B 5T

=
FASE 28R e Ao s 57

ool & WA} 9 A0 BHEt, FFATNAL ALE B
THSE RO B B BAY chort APl e
A3 S BARA] el WY RTE ATE LAt
Aol A2k vhishe dlol] o) gl 3RS ATT 4 A A
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