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0AYZS LEA] 2Holsfo} gitkBahr & Holme, 2003). 3t AIAA £
She &4 WAIE B3 Qokn LeiA Qecl(Kibler et al., 1992) ol
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A7 4 e 59

2014; Windt & Gabbett, 2017). TatA &4
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% &4 EAE(Injury incidence rate; IR)E& &RAISH 95t glo|gfof 9|5}
H g AFol &4 YAY FE LJAoIATHAIRY 58.0%, ¢ 41.6%).
Aa BEFE2 F & ofolash], gtazA, HEdy 22 S=0A
gutsloz gho] wWAst= A dAoltiHootman et al., 2007). =
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Arthritis and Musculoskeletal and Skin Diseases, NIAMS)9] H 114
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1. Establishing the

e 2. Establishing the

: aetiology and
-ﬁ;?:bcli?a:ée mechanisms of

e sports injuries
* Severity

4. Assessing its
effectiveness by
repeating step 1

3. Introducing @
preventive measure

Figure 1. Four step sequence of injury prevention research.
Reproduced from [Understanding injury mechanisms: a key
component of preventing injuries in sport, Bahr &
Krosshaug, 39, p. 325, 2005] with permission from BM]J
Publishing Group Ltd.




SEDE

i

]

°n

3. A7 714

R

_
__OO

Zoltt.

oju
o%

]

Aol 7}

R

_~—
,_o.._

o
xr

H

o
23
0 o
T W
=0 ol
ARG
N
ok W
%o |
4) o
. 7_
._Hc_.o T
B
.o
=
oT Ko
K oor
-
T 5
g o
o o
T e
ol Ko
7o° o
<} =D
om



4. §019] A9

ofo

B APAA A

1) Ax =X &AF (Athletic injury)

<q
mn

__O_l
ol
o
.

.

1(Time-loss) &40 =&,

A A
T =

}_

N

A

2015).

2008; Dompier et al.,

(Borowski et al.,

2) A2]E A2 (Elite athlete)

AL
100

, 2014).

%0

o

3) &4 AY == A4 (Re-injury)

2008).

tHJunge et al.,

et ol ThAl Wy

S

ers] 2o

(Questions related to athletic injury)

g HE 22

4) &

A Ae gy 541 AIE,

=13
=

A}
o

°N

=5
=R

p——



&AF Ol Ay ZEA|(surveillance), €5t d(epidemiological study)=
Aol 72 Hesty] s dAshA w=3sliof & 7]24Q a4o0|tt
(Bahr et al., 2020). &=AX52SoA QoA A7} EA|(health
problems)9] ZAd g2 Ao A2x= Foup 7o dist Aut
Ee 9StA R g g WEA]l offo HAglel e st HHE d4a
Al7le 2& AJEfo]tH(Clarsen et al., 2020). 473 2417t A= stos
ogA Xgg W st ZuE 2dstH 99ad  Iil(medical
attention)” 474 #A2tL stH, A Ex= vj2fY] Al L ¢ AA
HofstA] ZstA st AdE xRsHH olF AlRF &A(time-loss) A7
+Al2kal stcH(Fuller et al., 2006: Fuller et al., 2007: King et al.,
2009; Mountjoy et al., 2016; Orchard et al., 2016: Timpka et al.,
2014).

1982L:‘HE1 NCAA+= Edojye} Hsto] AA0A 7 2 High &
X YAF fo|EH|o]A(Injury Surveillance System, ISS)E =9l

]

S AZA Rol2 Qe olspd AT 24 Ak R SI

ol

THEQTHNCAA, n.d.). 1SSl &4el3t @ C}2 thetSate] #3 2

Aol Aofat Aub wAlstn @ | Edfold Ei oxjo] ofatd x|t
27HI ® 249 olF YPL J|FOR 19 oY M4t oF Aol &
© 780l A= deetal gostlnt. et 1994-1995 spa kol Al
A0 dEglo] 2AA Y v AlPOA YWASt:s e Klﬂr =
S nstste = o7t AR 9t Dick, Agel, et al., 2007).



2 24Xt FF 25 Al

24 Hole F2 ARSI TtHDick Agel, et al., 2007; Kerr et al
2014). TL &4 BYE AHEsHH 2|4 2447t 59 &5 AoE AlstshA]
U S AAHA A=, old" TL &9 7|&5 555K Xk
a&2k2 d] A7 £A1(Non-Time-Loss, NTL) &Atolgtz A o]stct
(Brooks & Fuller, 2006: Orchard & Hoskins, 2007). ©A4F ZtA] AL

offAf NTL &7F¢9] Jej7} o] AREEA] 942 o]f+= NTL &4 HolH &
7125t AlebsolA] WAt Yeo] ZojEe 7hsido] AcHDompier et
al., 2015; Kerr et al., 2014). ®]20o|= AX} 7]=(electronic record)2
ol ARESELL QAT 7|52 AAIS A]7]7] o]dol& HolHE 7] 55te
Atgol Aol 7= walglo]l 7| Fdfof slenz o]2st o|R7t HU
oz Agstel £7] &4 A AAE APOINE ChRE NTL 242 A
Qlsty H st tHKerr et al., 2017).

tfo

rl

Krosshaug, 2005). & Q12 A4 H&XM(athlete-dependent)Q] WA
Qolyt 34 & & X (environment-dependent)?] QA Q91 27X =2 A
S82sk & 9lt(Van Mechelen et al., 1992:; Williams, 1971). =4t
&4 A0 Aut BAS @RS olsisb] sl Axx Eol ol
APA EA(multifactorial nature of sports injuries)S = ZQ7F 9
tHBahr & Holme, 2003).

o]0 Meeuwisse (1994)= 935t LS 7|22 AL X SAF B0]s5HO]
Tholx}t @ (A multifactorial model of sports injury etiology)S 7
SIICHR 2). o] REe oA ol2] @olo] A4s Agsle] AmA &



4 QorleAlS ML A3, 4E. &4 FY AA 2T 2L )
A Qola A A, vl opE 59 9F 9le MaTt 24E I
Lo e 0" 4 9ou, 24 Feb] WA B & AXIT, of2id
9y 2159 FAjTo 2L S0l WA FEIA Yok WA, 9
H 9 2950 FAAD olF 1o HEAEE Uebs YA A

Ligament, ACL) /49| ¥&o] &
ek ol= Au(E aol)zt i oPERI(elR 2Q) Afole] YeErgol
=]

|
donf, FEo o2t f AR1Y S4= Aot S 4 e BolE

of. Aol wet AR ol Aot 9l 2 9lu, o] stel ojxt A
2o R2o] WAl MAmTh o Foket Yol =5F 4 Y] mol
(Olsen et al., 2003). 3t =31, =31, v+ A4 tiAde] AR IS E

Ao A 205 2] oA} M4Eo] l¥Hvalgus) F5H7F ACL &=
sholsttHHewett et al., 2005). &, YA 4 A 3 @
1o

S n
Hoan 2 e
ro o o o

rp
o2

ot k1 mnlo

> B
ol
o
P
e
o
e
i
i)
o
5
offl
>
=2
oZ
g_‘l‘
i)
2
2
(o]

fu

4>

>
%9,
8 0
go mu 19 rH XS rin

2l
|

WA g o2 o]ojRl= ARIS] miElo]

g Ao B FAU(joint motion)at E2 Jetst A3
Al(biomechanical) AP E= &4 oo FAiAc= ¢ 523t 9
Asd 4 Jar, oY A=Fo=z H8sirlo] &o|d 4 Qlti(Bahr

Holme, 2003; Bahr & Krosshaug, 2005).

2 orp oo e g
o
e
>

=
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Exposure fo
exirinsic risk factors

Age

Flexibility
Inciting

Intrinsi . )
" :il:kslc Predisposed Susceptible | event _
factors athlete athlete
Previous
injury
S t
omatolype Risk factors for injury Mechanism of injury

(distant from outcome] (preximal fo outcome)

—
=il

Figure 2. Complex interaction between internal and external risk factors
leading to an inciting event and resulting in injury. Reproduced from
[Understanding injury mechanisms: a key component of preventing
injuries in sport, Bahr & Krosshaug, 39, p. 325, 2005] with permission
from BM] Publishing Group Ltd.

3) IR

Kuhn et al. (1997)& 2Azx= 9ot HAFor Ap&st= 9t 7iE
(prevalence, incidence, relative risks, odds ratios)o] tjjst £4 U+
MojA AZ(incidence)e 'EA 7|7F ZoF YlMist= 2Q Al &

-
2t Fosich. e =8 YA

E(cumulative incidence)l} A&
(incidence rate)2 &% 4 oIty &4 WSS A87F 24400 =52
2 Qe 71 dYstA] ooz RS FAshe St wo] opd 4
ALt ol F 50, AL d4ole TH ASols Gl EH 2+ U= & &
ol =52 4 Ae 7197t gaole 26kl FEol oA Al4tst
ot 22y 4 E(incidence rate)2 F0]Al 7|7t &0t WAESH M= At
g &5 AA WE Aoz Uss goloh. oA TaliA ZiIE R &4
&5 AlZHperson-time), &, 4715 ® APE 4t & 249 4AE
S AAitstez IR(incidence rate)

2o gt 24X = Aoy £t
o] /g &8sl AT ¢ T (Relative Risk; RR)S AAFE 4 Qi)
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RR2 19 AR digh =&vp &4 Abole] Aol 3718 F74r Zlo
2, =E3HA 42 IE0 vsl =E Y 2F0lA &40 2AY THeEe
LERdTE oeby =E3d 259 RS =EHA g2 I

ojtt. RR2 12 7|&Co= 180t 39 9 Ao of
o ko] Eo] Efste], 1wr} Atow go| Ay
of TAge] IRol §Ustehs 212 ofujaict,

&4 B3 A AHEl(injury-reporting system)2 AJg}
P17 B oobd AU JMoE Eyo] FEES 5
5t (van Mechelen, 1997), @51 HWslstHA ghe]Ao]ofof

smx 589 RS s ARETA B
£ &

A
&4 WA 240 ulastd ESoi

LIS o

> K
oX.
N
oll
ol
r4_|
rb-
oz
g
oz

R
4>
fulu
=
El
ol
ok
)

bt

o

=
™o & rr

8
obo (@)
o >

a
FHorr
N ol
o O Ty b tﬂr“”uﬂ

a4 o Oy

[numbers of injuries per 1,000 player hours]) HES A
slaA AakE woleln wuElo] AFREQICE TeiLt of fd
o+, HiSh, ot Tt 2 © AmRojN = Z7IAIRE ol ol A
°0R Ut A7IAzte] WAL § ol y@Sel wAsh] e
sHA B71AREE AAtst?] ol B0l EAISitH(Junge et al.,
Eot AAE 2 X, 2 228 E4e &4, 907 <t F7IE St

, o8] NJEZ RIsig]s ok AFA|7F ZoF XI5Hg]

\l

1%
l

DN
o
o

6

H =

=
=
L

L I

A}

= 1 Aa-1wZ(Athlete- Exposure AE)% =2+ 835to] 1,000AE AHE-5}
T oglonl, AIAl s wol 2m Qe idolthy e, el
2014; Dick, Agel, et al., 2007; Junge et al., 2004; Junge et al.,
2008; Junge et al., 2006; Kerr et al., 2014).
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2. s Axx &4

1) 5+

51737](basketball game)= ZF 54 Ld= & ®©o] Ego] =

S=o|n, 747|Al7to] E%HE o Adf '] viaZlof] 545 To] st &o]
A7 9ot 73714 (playing court)2 ZoiE0] 9l ©HHoIHA HEHQ

= gl

AT 29 Biolojof st Zol& 28m, YHH|= 15m ot} 7]+
HE T 1024 4HEH=2 F3¥sty, 1, 2HE Alo](R8HA)
) SR AR A FAAREE 220]0], stmElle] F
woloHHgtel =583, 2019). s 21270=9] 3=t oF 49 5-
oF @ olA9] =3 AM4rt ZAlsFLAW(International Basketball
Federation, FIBA)o| 7IUE o 92 A= Z(International Basketball
Federation, n.d.) AAIACc =2 & °17] 9l= & A I =xo]t}Nikolaidis
et al., 2017; Policastro et al., 2018). 5= 541} $u|7}F w=2A g
uxdoe MTEWAN W¥E LAl webl Uehps zHEAQ
(intermittent) FE  7|¥Hcourt-based)?] & Ax=o|tlHoffman,
2003). =177|= 17t =9] =(high-intensity activity)y} A-&7t% 94
2= (low-to-moderate-intensity activity)o] A A UE =g, o]=
A1l 1jEl(e.g. running, jumping, shuffling), ¥l1%=, F&=, A, A& /\]
Zto] A7]otct Eebk]7] mjFo]tHStojanovi¢ et al., 2018).

=1 40] LA M(position) FA 3715(Guard, Forward, Center)
oz ReEn, #7] 3T Ao wet sjele] ZAA L (D Point
Guard[PG], @ Shooting Guard[SG], @ Small Forward[SF], @ Power
Forward[PF], & Center[C])o] T A|&3t=ltHHarris et al., 2000). &2
o SAtA 9 RALL 5L JP JhE(guard)e DRES] 4TS 245
0 (Vanderlei et al., 2013), Z¢ E(forward)= 737] &of 7IA Wo] H
tHMiller & Bartlett, 1994). AlE{(center)= T2 ZX|AH MaE5HTH 7t

A 3n, 243, 7goty, Ut s 85k, 8FA ob(boxout)S SH=

- 13 - }L—E T



SO AUy A AR FEol Wth(Vanderlei et al., 2013). o]% %
Ao wer gest ARty FE¥W 4 7le2 th=0(Hoare,

2000), IRo] ZatX]= Hoje dgeS n]A 4 9Jti(Tummala et al.,
)

SPALAA LPHClAL et SHe 2, 2mel, 217,
_]

4. a0e, 9EA, 7S xSt AAA 541 @A R4 H
DAAA S2o|tHDrinkwater et al., 2008; Stapff, 2000). &, 53t
FATA =7

oAb Seat 2aka gab 52 AloA seld & Qe &7l
THThomas et al., 2017). =3t= £& w21 PAMA 2

FolA(Liu, 2022), F=, 7H&, d4%, #wE FF R(change of
direction, COD)& &8st AnHEQ} o MAFwo] ZAIQlS QhEs]A]
23T > Qe sH2 Ao|ti(Marcelino et al., 2016:

A K
o) o (@) T
0] p7te QAQle A Amc  d]

o
Ho

rok

£

=
Torres-Ronda et al., 2016). A
Adat B™Ho] Qlon{(Castagna et al., 2007 Hedrick, 1993; Meckel
et al., 2009), ol2{et 522 Fol AZ Wy s Wy a&Ad A
= ot=5 st=td £ast 7Iqg st7] g0 7led Aes $odst=d
o Q5tcHErculj et al., 2010). 3t SAtA 532 HHE L= 7t Algh
=ot 3|8y FAAQ HHo] Qlti(Castagna et al., 2008: Tomlin &
Wenger, 2001). ol &°1, Al¥= ste= &<t 4717t A% SQEJS7T
Al A7l ALR2t e 1 Afolof whEA] S]Ed 4 QlojA 1A=
o AP ofgig ol 4718 +BE 4 JH(Drinkwater et al.,
2008).

25740) HYATE 2RI 2 T b7 ALt 408 A7 S
A A& 2 2| Al¥ba(HRmax)e] 85%2] =2 ©oF 5-6kme| 72| &
o] =st= 7oz UEJTtHStojanovié et al., 2018). T2 ASHH L A]
T A¥bAT7 168-180beats/min & ©f AJZFe & A|7H9] 40.8% R L, A

_4

|I°|'
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g7t 140-180beats/min® o A|7HE 46.6%, Al¥ta~71 140beats/min
0)grd o] AJIZFe 12.6%0 EuSitHUrena-Bonilla et al., 2015).
Australian National Basketball League(NBL) A48 tiAto =2 ZARSH
AsiAtolA A4 o Bt 46219 A=, 1059]9] vde AZYETL 21
ZRopot SedEQith ®eh 1,000919] A1) wiE WA 2RO 1¥)o] e}
S, o] AU 31%= 5H M E(lateral shuffling)o]loni, 10%=
AT YEFTHMcelnnes et al., 1995). 747] & H o]=AH2 S RASH A
FAFLANN FA e & 7,658+575mE o] EslL, 1Y ER o]Fst A
2]= 1,743+317m, 573 =& o]zt AHg]= 1,619 + 280m, AZF =& o]
St AHel= 2,477+339m=z UERGTH 737] A|ZF & HRmax®9] 95% o]A}
de=2 o]zsh v 19.3+3.5% 9o, HRmax®] 85-95% 7t =
=3t 8]&2 56.0£6.3%2 UEGTHAbdelkrim et al., 2010). of&x} A
v 371 & & ol A7t 5,215+314m= YEtHTH AnHE(HHY
925+184m, E27] AHgl= 1,850+13m, x7] A=
7] Agl= 456+20m= YUEGTH 747] & A= 35+11

. AR )= 49£173], 14t ME2 58+19%]2 UEHTH
(Scanlan et al., 2012).

371 &oll s+l Al ZHeliAl= AYHAQl AER A S ofssta{H Al
2|5t dt28 o|gfist= Zlo] &£ Q5ttHStojanovié et al., 2018). &
Aol aw F7] Fofl BAstE A Y= R Fert 71E 4
ol BEyud R Y 9 st AR FAdo] U= A
2 H 35 ATtHAbdelkrim et al., 2007; Scanlan et al., 2012). 3R3A 9l
A7100H AE WASHE HE, AR, g AR St B Rl
we REg AAN, BPMLR G0 kS 43 WHY %
(eccentric loading)d]] +=&E %= stchBird & Markwick, 2016). &

v

A
gol gt ANY 282 vghE o] 9k B $52 LT &
S

P 4> O 19 off

AN
o
rr

7

E —_
o

R

[E §

r

|m 3

go) A

[
o2
o r2

L .
Aon, HQl ZFHAH(traction apophysitis) @ HANE FI7=
2~ QltHKrivickas, 1997). ®3st B A(balance)o] £A] 42 A

‘gol £2 Adaol sl ds G EA WE=rF Tuf o4 o

=)

odh
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Frisch et 2009). ol¥% 547 & wAystH

—

dste o= YERET al.,

<lol(dF=E A o] A= ulskxsh
ol £48 WAL ol S5t 1 W ofjet oyl NEE EHel
| Eh(Andreoli et al., 2018: Conn et al., 2003: Loes et al., 2000).

3) 57H2Y 2nx 24 e

2005-2006W =9} 2006-2007A 0] LER Hiso] 24k &
Aat, & 780.651AE(d 423.239AE, o} 357.412AE) & 1,51871(d 773
A, of 7457)9] &xto] wHAEion] RS 1,000AE © 1.94(A|3t 3.27, &
of whebx S Zak dA} ALE 1000AE @

9 1.40) ot} g2
1.83(A1% 2.93, &3 1.38), A&} A5e 2.08(A1F 3.66, & 1.43) o]
AT &7go] ol LAt o= TE/T(39.7%). F5(14.7%). M|/

tol &
=/=(13.6%) &A= UERGAL, 7P Wol w2 &4 AT Qg Azt
(44.0%), +=/70 A=H17.7%), EF4J(8.6%) =72(8.5%) A2 UERT
(Borowski et al., 2008). NCAAOA 1988-1989d =& 2003-2004d =
7ER] & 16EZ gigt® JdY 4145 2442 DAY A A
o] 4L, IRE Al Al 1,000AE & 9.9, &3 A] 4.3 o]9jlol, maA|&
&3 A] IR(1,000AE & 7.5)& 7‘4?{- A& & A|(1,000AE & 2.8) Ech
of 3ui 7t =l YEEo HAE 2449 60%+=  SHXI(lower
extremity)oj| A L}E}UFOD% 492 ol HxHankle ligament sprain)’t
7ba; wo] wrAistIch A4So] 109 o]Af =0 Aojsta] 25HA she=
&2AF Z JFAF ulo] dhAisE & AFO ES1fAK(internal derangement of
knee)2 H1ETHDick, Agel, et al., 2007). X} Al1490] [RE& Al
Al 1,000AE ©F 7.68, &%l A] 3.992 UEIGTE Z2A[E &8 Al 24
H|-&(1,000AE & 6.75)2 A+ A& &3 A|(1,000AE T 2.84) B} 2uj
oV BSIEL WAL 240 UV R ol HAE £4) 601 o]
A Ao, g Wol EAskE 242 HE Qdl &aKankle

15
ligament sprain), += FAHSUYAHOo 2 H 1% 9ITHAgel et al., 2007).

O

- 16 - "':l"'\-_i _'\,,:_._ T



ng 2530] JIA o= m2=1133](National Basketball Association,
NBA), oA} o]= T2 =13 3](Women's National Basketball Association,
WNBA)S] g s A450] IRo] NCAAOA HiE Zgch X =2
Zlog " ur9ith NBA A4E9 IR 1,000AE @ 19.1-19.302 LU}E}
YO (Deitch et al., 2006: Drakos et al., 2010), WNBA A4$59] IR
2 1,000AE & 24.92 UEPITtHDeitch et al., 2006). o] £X|= NCAA
o] IRo| Wlal ZzF WAt Mas 2u), ofx} Mak 37l =S Aoz %
AL Q=T o= NBASH WNBAS] 7] 4% % ZHe7 NCAAuWTH 841
o B A5 4 gt o AL AW B GLeln 4T 5 A

(Dick, Agel, et al., 2007).
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g EA et 3555 *E 4 AtHEmery & Pasanen, 2019). £74
T=2 st &4 Y 29 Eﬁ% =di=tsty] ¢fsto 2R A
o A=F 7igo] HAasty, o] iff &4l ojdo], B2, FX], Edoly,
AR & 0Yge 490 24 T2 & 5 Ue A8 7K 453 1
st= Zlo] &8sttHKeats et al., 2012). 2 olf< obfd 25T &4
oy d=fZ 7Idsidete &aida, A, WAL o] A3 »85HK
FotA Ao AEAID 4 o &4 oY S StA} St w¥o] R&
dost7] miZolthFinch, 2006). & o A= FH &7 EE-Ei 2
A YT &2 o ooz 7o, Efojyel o] HdLoA AxAos
JdFS = 5 L ARG EL ) HQ35ltHFrisch et al., 2009). A A
Aoz &4 o m=2I-0 tist &3=(compliance)’l =S+F IR
S 3A TAAI|= AHsro] YERJFOlR(Hewett et al., 1999;

Mandelbaum et al., 2005; McGuine & Keene, 2006; McHugh et al.,
2007; Olsen et al., 2005: Soligard et al., 2008), =27} 4o HQ
o= gyt bjojgt o2 UedthEmery et al., 2007; Steffen et
al., 2008).

NCAAOIA & 1647 157) 5 djst M459 £48 xR 2
FA| 249e] 50% ol4o] SHAIOIA UEER, 15%E AA|gt WS Q) o

o]
g &40 7MY &5 At &4ol2tal kgl (Hootman et al.,
2007). o]2j3t &= 7]¥to2 s}x|o] 2AMS Zo| o EAAo] WA
LYE d29 SR Z=A4A &4 Y A 2%
S HUst7] Yt 95t Al(epidemiological study)’t £71stict. ot

A= &9 A2f(training strategy), 4714 74 R A §7d(sport

- 18 - '*:l“‘_i _-LI:_ T



rule modification and policy change), AH] HAFALSH equipment

recommendation)olet= 371x] &wio] 7]ukstel sEln girk. o]2ist

AFS 3 OREe 25 342 53 240 15 Ud 98 29
strength, endurance, balance)& x7As5}7] st &3 H2FE L£~HotS
oy, 48 FFAME G7I+A &% Ee Y] A8 AZFs &6l oA

A3 Q018 RASIITHEmery & Pasanen, 2019).
2) S7HAE A% 24 oY 25 2213

N30l ¥ P715% H4ge &4, 5ol 232AA 4L Fo7 95

2013; Soligard et al., 2008: Soligard et al., 2010: Steffen et al.,
2013; Waldén et al., 2012). IPEPs?] oJA]2 FIFA 11+(Steffen et al.,
2013), Kné&kontroll(Waldén et al., 2012), PAFIX(Preventing
Australian Football Injuries through eXercise)(Finch et al., 2009)
So] olth. FIFA 11+ ofxb 57 Mol wsh A8 &40 30%, ot
AFE &AFS 53%, ZAH(severe injury)S 45% 7HAA|Z 1 (Steffen et
al., 2013), WA 7 Aol ARa Aw, 24 U4 MR 27
68% 7ZtAsttHLongo et al., 2012). 35t Kndkontroll& oA} &L Al
20] ACL &4 HAE 64% FAAF tHWaldén et al., 2012).
sTASE ez ¥ HF(non-contact) ACL &4 ¢g5 Z0l7]
st &AF ojuf &% mz 732 2]HsHan umbrella review) A
(Mattu et al., 2022)°|1A &4 37FA] o]l th& FHY &=
oz 74 25 m2 30| ACL 242 EFF of2] stal &4
Zol=f ARl 7oz UEdE=r(Brunner et al., 2019), o
National Athletic Trainers Association(NATA)9] A3 (statement
YAlstitHPadua et al., 2018). 2RolA HYEE +& FTFE

plyometric =3} 7}3Kstrengthening) &=0]9) 0 (Sadoghi et al.,

T

E—
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2012: Taylor, Waxman, et al., 2015), £3] plyometric &5 =4
20] &AF oure QJst "WAAol Q 40l Zlog Ut Michaelidis &
Koumantakis, 2014). Tt ©@7]719] single-session T2 J3iHT} AH7]
79l multi-frequency T2 J3Ho] &AF ojdtof] ¢ guAlQl 7oz Ue}
Yo Sugimoto et al., 2014). /;_175‘1_ &3 (neuromuscular training,
NMT)9] dose-responsed] et A-52 HIEEAMSh AL Avp, &
A 10-1584 £3 2-3812 Axlstel 150] 30-6080] #3 oz
NMT Z2I38e 2332 § A4 sha] 24 oy awt by 2 3
O 2 UERJTHSteib et al., 2017).
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d HNE5E Al 2zx A 5] WAk Aoy
(Fortington et al., 2017, Fraser et al., 2017), 0]=9d|A 2g2]stu}o]
Vg mol YRA He LEHASY % &ML 0145 7(394.3502)),
=-1(389,6108]), &(172,470%]) +o=2 UEpJtHFerguson et al.,

2013). 799 FROA Rmstes Re 22X B4 S5 FollA F ]

rlo
ok

5= AL59 &4 S1p7F AFX|oh= H]&0] M4%F oy, F52 F4, 3
s 51 Hi++=2 YErYtHEuroSafe, 2013). #7555 5 574+ &
ARl 7leA U MeAd o] HQdt H=o|H, ojet A2 582 Ay

=9 A2JstA Jddof AIFAl JEE ulXItHDrinkwater et al., 2008:;
Ziv & Lidor, 2009). =39] IR2 1,000AE & 7-10 Afo|2 H U E|Qch
(Taylor, Ford, et al.,, 2015). E3t NCAAZ} 2009-2015¢ A]E 59t
15239 AAol] W S AR AL AL et 230820, ofal
My 1,631719) $£A4to] HA¥GHSI 7, IR YA AL 1,000AE &
7.97, ARt A4E= 6.542 UEPGTHZuckerman et al., 2018). o]2|gt &
ol tigh AR &4 TAEL 55F HF7] Aol AAIET] A
stRon, &4 oY e 7Hgste do= =] YthKerr et al,
2014).

2AF ZVA] Al AEN(Injury Surveillance Systems, [SS)2 19989 =
A& LA (Fédération Internationale de Football Association, FIFA)
o] 7] Fol WAst: 2Ae mARP] ARSEAD SR 5, 2020) =
Al&H A3 (International Olympic Committee, I0C)7} EAX o7
ISSE 7i¥sty 234 59 £ 2x= 7] dgigjolA &&st ot
(Junge et al., 2008). &Ato] wrAl &isk dl Q3 Q]S 3HOI5H7] 2J5HA]
of2] Lelolq 1SS2 &gslol xaxoR 24 o Hus MAN 9
Hog A6t QthKerr et al., 2018; McGee et al., 2003). &, AL

3 y |
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A a0 Ojgt BESHE Bobe FA3 A8 AR ol e 24 oY
el

2 2% WY, 249 W 3 3R PR WetE sUEY € 4 9
= 7132 AZsttHFinch et al., 1999; Fuller & Drawer, 2004;

Janda, 1997; Junge et al., 2004; Meeuwisse & Love, 1998: Van
Mechelen et al., 1992).

ISS& &0l 7|9Hpaper-based)22 $£A]0] EQout &4 7[5E5 At
gol Al fHoly WMAR ISS ¥ rjHer HuiAY, ddo] Y=
7155kt e A W Vs Abdo] QR sk 5 o VA =9
gto g Qlstoj(Kerr et al., 2014) 20040 AAS AL BHHS A
JE tH;H 7];0; 3}8_0}7] HOH wﬂ 7]H]—(Web based) /\/\P 7?/\] }\]
dloz HMSEQIL o]z Qs AAtez Atg £4 2 7HE dlolEo] A
0] 75l eHDick, Agel et al., 2007). &4t & flojH= HAEA]
HAefo] Aol ojsf 2AEL YT FBo|L} glojg 2% 2R wep 2

>‘

3o} A3 otz 4**5101 ok TR0z &4 1A, S0l WA

A1 A, 24 P AR B9, &4 9. FEE YA 24

U 229 WRK), F30 Solyo] JIuE AR(eg ZAM, 5 33

oA WAt &4 UAUZ) 59 Wgol TR0 ST XA 712
O

of the AIA Rglo] &Ato] LAY 2

(Dick, Agel, et al., 2007; Junge et al., 2009). &40l ==¢ = [0C ¥

o] MY™HA(IOC consensus statement)o]A] HASH= |2 0¥, 1-7¥

(minor), 8-28¥U(moderate serious), 28%¥ ZEil(serious) 7|7t

AlZE 2A1S J1&o0 g2 JLESHKIOC Injury and Illness Epidemiology

Consensus Group, 2020; Lystad et al., 2021; Van Mechelen, 1997).
L2 AAQ &AF vlARo]| o,

T

= | 9% n]XItHRosendahl & Strouse, 2016). F4Ad Al
o] 4 Z2=7A &40 3o A 4l Wiyl e EX ZH(F|, I

x
£
>.
e
A
B
o
a2d)
i)
N
H1
t
>

11 X =
— — O (o]

4o —|> r

A, 2328, AAFY, +57]s[motor skill], %4 AZ[growth cartilage]
R

ol sl oA e EQ%E}(Patel & Baker, 2006). —'811—} Aol &
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i)
Hl
a2
lo
ul
e
oZ
ol
o
rr
rp-
oz
o

F+ Osgood-Schlatter lesion
S22 FAsH GFstHA F4E,
S, AE, uieh 22 A + 2971 E50] 2 Ax=x
o] Arojst= ofd Mo AIA WAL (Adirim & Cheng, 2003: Cassas
& Cassettari-Wayhs, 2006; Hogan & Gross, 2003), 11-1349] AT
oA WAst= AA 249 14% 5 AbR|gtth(Frisch et al., 2009).
Osgood-Schlatter lesiong& &£7§719] #HCl(traction)o 2 RlIs| A= ZA
(the tibial tuberosity)o] ¥Ast= =W H(apophysitis)o]ll 2 L=
AetoA] EZo] UEHT} Sever's Diseasew= Osgood-Schlatter lesion
tgeoz ofd FFApAAN ol EHEE F&F &Y Y(calcaneal
apophysitis)o]ct. oA A719] AX|A(insertion)y} AL (plantar
fascia)o]] 93Fg 0|X|H(Adirim & Cheng, 2003) o]x}Aloz ©vF=EA 0]
0]N[2] % (microtrauma)ol4y FEA]Q] #pARE o2 Qs LAY = Shct
(Frisch et al., 2009).
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B ool oL thAke 202249 7]Eo 2 A S-3](Korean Olympic
Committee; KOC)o] 525 A2|E =LA 50|},
&+ 50| ofd t& o% Mg SFEO EHoAY

fu 4
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nEirBL_LLF
2 A % gl

2) A+ 2A

202280 tietAlsglo] Aer SEH sHAaEs ZAYCR St
o] 7|¥to g AlZ]pZF(confidence level) 95%, REEQ XHmargin of
error) 15%=2 XX , HEFERRo R E(quota sampling)S
ol ¥ AFUE Lelste 51 B2 5 AESHRTH(o]=, 2021).
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5
8,
|o
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=H BEE 5 4E SA2 [Figure 3]3f 2T
Zxp(1—p)
2
Sample size = 5 ¢ 1—p)
Z Xp(1—
14 (Z2LET0)
¢ N

Figure 3. Formula for calculating target
sample size

N = population size, e = Margin of error(percentage in decimal form), z = z-score
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FrEE 51 AN (G255, G5,
ﬂ%—zﬁ »'ﬂ%ﬂ@) 9149 (n = 6,171)

- 2E(R41), FE(627), 5(507), tHEH539), YHH(3,857)

(n=3767)
e sy, AFes . Arad 44 A
(n = 2,404)
56410, F-51627), IF497), theh298), dvh341)
HEgd L5008 5
> e T AST 1E AR
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FNEEF, AFEEN, AEEH 45 9049
(n = 2,296)

- 25(535), SE54612), 5490}, cfeh298), v 341)

Figure 5. Flow chart

AEMo2 AEY DAY 29 oo T2 2a EE - [Table 1
2ok 42 A% wpgold SE 8ol BHASAL MEX

4 2 17}
IS A0S JPgsol & 40089 AT MRS BE2 ATE YIY

Table 1. Population and target sample numbers by age group
(22.05.07. 71&)

Population Target sample
Male Female Male Female
E 322 233 38 37
M 432 180 39 35
H 354 136 39 33
U 231 67 37 27
P 210 128 36 33
Total 1,549 744 189 165
2,293 354

E: Elementary school, M: Middle school, H: High school, U: University,
P: Professional team
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At A7 Aot ME 9E FOAE BES F2b 34 AFOR
T2 (Google) ABo] AT B2 AARIoT Holelg Weld 4 oict

5) $7 #4

2 droA 23" xa: Stata/SE (version 17.0; StataCorp.,
College Station, TX, USA) SAZ= IS ALEsto] A6 &4F
HlE @ 2AF AAo] ulg Alp|Ral = 2ab 3 2arS BEAsly] 95

o1

[e]
RE 453}
ol
%

U B0 Alxst SR8 (%)S AAlsIE on, 1,000AE
il oo @E 95% AlZ]Gt7HConfidence Interval: CI)S A|A|5}
(Junge et al., 2006).

S QR mep E, Y, M4 A, BAM SO 1F 2 A
o7} QA Fohws| Siste] WAHEAS MASIECE ZF 1§ 7H RS
X t-A% L

(independent t-test) £+

F folg =sly] gstel SYRE
: ISt M §ogol

BAHE A (one-way ANOVA)S A

m
u
oY —
-lo

i Bonferroni AFE#A& MAISHALE 24 8579 48, A,
AP, Al Al AE, &9 Al AEQEO] Awtdg =helshy] flsto] ZA|A
gl 3] YBAS AA|sto], @ =H|(Odds Ratio: OR)Q} 95% CIS At&3H9d
o Z47te] wels2 §F Rilo] 2% F¥Ql(covariate)o = ZEE T}
BE AR RYSEL p<0.05 £+FC0RE HASIAT
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TE &0l § 439%9 AZA7t A=Y, H5 AEEAAY

2 39%(8.9%)2 AQ5ti & 40089 MHEX|7b AFEKOo2

. A A9l £ [Table 2]9F Ztt.

AE Aa(53.75%)7F oA} A4(46.25%)E 0 © ol dFo] SF5t
AFHE == 5719l 150] H|R3t &R &

Guard(45.00%)7} 713 ©@orn, Al Adwa s 59 0]5H53.50%)9]

>

X oX,
52 ok
in)

dr e

lo
= g 4

Table 2. Demographic characteristics of participants

Category n %
Male 215 53.75
Sex

Female 185 46.25
Elementary school 80 20.00
Middle school 86 21.50
Age group High school 80 20.00
University 82 20.50
Professional team 72 18.00
Guard 180 45.00
Position Forward 163 40.75
Center 57 14.25
< b years 214 53.50

Athletic
6-10 years 122 30.50

career
10 years < 64 16.00
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2) ARZE 24 WY ofR

% 40039 F2E NS oM Az
0(48.75%)0]912@, aArS A
AE] S cHFigure 6].

H |njured

= Non-injured

Figure 6. The proportion of athletes based on athletic

injury occurrence

(2) £40] AT M2 AYYE Ve

&Afo] whAst JAL M0l A9 1SR (28.45%)9] ¥1EIt JHAF =9F
ez 555(18.97%)7F =AUt oAt Ad4e ofsh£(30.38%)7F 7t

ko, A aL55(27.85%)9] Vl=7F =tttk &40l wAYeh A
o] AFoiE, dEo T& vl=+ [Table 3]} Ztt.

- gAY



Table 3. Frequency of injured players by age and sex

Male Female
n % n %
Elementary school 20 17.24 9 11.39
Middle school 22 18.97 10 12.66
High school 33 28.45 22 27.85
University 20 17.24 24 30.38
Professional team 21 18.10 14 17.72
Total 116 100.0 79 100.0

gl IRt A4of Rl [Table 4]0 AAIH A FE ZFol o

Mok A @R e 40l AR F9(53.95%)7) o weke

243
U oA} A4t 2ol WASIA e A(57.30%)7F o Sheket. Ao
¥ g HEAE ASE F5E, Qv S| WASHAl g A
=
X}

3.187,
p<0.001), A& ZH=9(x*=6.140, p=0.046) LEoJA EARC=Z Q0|5
Arol7F Yehg.
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Table 4. Frequency of injured players by demographic characteristics

n (%)
N
Category Injured ) 'on % p
injured Total
group
group
Male 116 (53.95) 99 (46.05) 215 (100.0)
Sex 5.038 0.025"
Female 79 (42.70) 106 (57.30) 185 (100.0)
E 29 (36.25) 51 (63.75) 80 (100.0)
M 32 (37.21) 54 (62.79) 86 (100.0)
Aee H 55 (68.75) 25 (31.25) 80 (100.0)  23.187 <0.001*
group
U 44 (53.66) 38 (46.34) 82 (100.0)
P 35 (48.61) 37 (51.39) 72 (100.0)
Guard 91 (50.56) 89 (49.44) 180 (100.0)
Position Forward 84 (51.53) 79 (48.47) 163 (100.0)  4.999 0.082
Center 20 (35.09) 37 (64.91) 57 (100.0)
<b5yrs 92 (42.99) 122 (57.01) 214 (100.0)
Athletic
6-10 yrs 67 (54.92) 55 (45.08) 122 (100.0)  6.140 0.046"
career
10 yrs < 36 (56.25) 28 (43.75) 64 (100.0)

E: Elementary school, M: Middle school, H: High school, U: University,

P: Professional team, yrs: years.

*p<.05, "p<.01.
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3) AXA 24 I 27 L R
F 40099 ME YA 3 4ol WA Aol Yrkn SFA M4
(205%)2 AT £go] WA Aol AL SUI H4(195%)0]
dotol 4 WY W RS LAY

(1) Total AE

AFAE, J2o| T Total AES] »&2 [Table 5|9t &t EAF A
79 48 £SFOIA LRtz Aoyt S7Hd S Total AE EF &
7hshe 7ol LertoL, ofxh Mat Aol Sokgl met AR 5
Jtshe ZAdkol UERA F9kth ofx} A20] Total ABE Uuhy
(887.5+198.5), 115%(753.0+222.8) A= =A UERFL, Cjstg
(251.3+84.5)7} 7t YA YERATH
Table 5. Total AE by age and sex

Total AE (mean = SD)
Male Female

Elementary school 403.7 £ 129.5 436.7 + 196.7

Middle school 4955 + 175.8 393.3 + 133.0

High school 665.9 + 175.5 753.0 + 222.8

University 768.6 £ 450.6 251.3 £ 845

Professional team 800.4 £ 171.8 887.5 + 198.5
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9ol BAGo] Uuknol &y u £Fo] 1Y e A2 U
CHEAF 8.52+£9.95; oA} 8.93+12.44). 1

o AYTE A A4el 9 FE5R(6.3618.
M2 R, ofal 40| 9 Tjshi(6.46
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Table 6. Frequency of athletic injury by age and sex

Frequency (mean + SD)

Male Female
Elementary school 5.30 + 4.88 3.78 + 1.64
Middle school 6.36 £ 8.78 3.60 £ 3.78
High school 5.67 £ 6.37 3.23 £ 2.99
University 6.20 £ 4.61 6.46 + 8.54
Professional team 8.52 + 9.95 8.93 + 12.44

(3) IR

AFOE, JEHo| & 1.000AE & IRZ [Table 7]¥} Zc}. ZJHo|
Alglo] W, o] M2 e fjshEo IRO] 7171 16.11(95% CI 3.29-28.93)
T} 27.48(95% CI 13.88-41.09)2 715 =ttt ojojx] Ual Max X
B} 14.98(95% CI 6.89-23.07)8 =7 UERton], ofx} Mas oyl
7} 11.19(95% CI 2.92-19.46)2 =7 Uehgch,

4z ofn
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Table 7. IR (per 1,000AE) by age and sex

Male Female

IR 95% CI IR 95% ClI

Elementary school 14.98 6.89 - 23.07 10.39 5.68 - 15.10

Middle school 12.23 6.74 - 17.72 10.70 2.08 - 19.32
High school 10.02 5.08 - 14.96 4.98 2.98 - 6.99
University 16.11 3.29 - 28.93 27.48 13.88 - 41.09

Professional team 11.50 482 - 18.18 11.19 2.92 - 19.46

CI: Confidence interval
(4) 2o T IRe] A}o]

g, AF9HE. EZAEE, Ade d¥E 28 ©E RY Aol
[Table 8lofl AAI=A. & 250l Tt 24t Z2at, Axr 4o
IR(14.26+2.39)0] GAF A4(12.61+1.60)8CH =it APod 180
whebA e thehe(22.3144.57)9] IRo] 7P &9ton, X255 (13.55+2.74),
oo (11.75£2.14)7F Fojof &2 Zlo= UERT. ZAEE 50| o
2t- = Forward(13.84+2.07)9] IRo] 7H & Zlo2 UER}on, o]o
Al Guard(13.14+2.14), Center(11.56+2.30) <02 =A UERGTH A4
A=y O350 getis 109 Eakel 18(17.65+4.78)9] IRo] 7MY =9
on, E}—Qib 59 o]t 1§(13.91+1.85)9] IRo] &Sttt

7t 389 RO Aol2 AEsP] Ysto] S (UA, YA

i T

. 150t hatio
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Table 8. IR (per 1,000AE) by demographic characteristics

Cat IR (/F . Significant b
atego
sory (mean + SD) P Difference P
Male 12.61 + 1.60
Sex -0.573  0.568
Female 14.26 + 2.39
E 13.55 £ 2.74
M 11.75 £ 2.14
Age * *k
H 8.01 £ 1.53 3.94 0.004 H<U 0.002
group
U 22.31 £ 4.57
P 11.38 + 2.42
Guard 13.14 + 2.14
Position  Forward 13.84 + 2.07 0.12 0.887
Center 11.56 + 2.30
< 5 yrs 1391 + 1.85
Athletic
6-10 yrs 10.06 = 1.55 2.00 0.138
career
10 yrs < 17.65 + 4.78

E: Elementary school, M: Middle school, H: High school, U: University,

P: Professional team, yrs: years.

p® values were calculated by an independent t-test or one-way ANOVA

test; p® values were calculated by Bonferroni's post hoc test. *p<.05,

“p<.01.
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AR S9lo] T AFAE 24 ¥k [Table 9]0 AAI=] it} Avt
B0 o] £9] 4374(51.19%), =& FH 4071(50.63%), A £9 634
(27.51%)02 £AF Wlwr} 714 =9kon], SHK] B= 1S5HI} 1897
(24.71%)0.2 71X =9frt.

24 Bz 51X Boyt 7657102 7P =A UERG T, o]o]A] AMA]
F(2297), o2] £21(8471), &5 FH(797) &A= =4 UEHth

Table 9. Frequency of athletic injury according to injury site by age

Frequency (%)

Upper Lower
Head Trunk ] ]
limb limb

Elementary school 7 (8.33) 6 (7.60) 25 (10.92) 102 (13.33)

Middle school 6 (7.14) 7 (8.86) 33 (14.41) 130 (16.99)
High school 11 (13.10) 9 (11.39) 49 (21.40) 189 (24.71)
University 17 (20.24) 17 (21.52) 59 (25.76) 186 (24.32)

Professional team 43 (51.19) 40 (50.63) 63 (27.51) 158 (20.65)

Total 84 (100.0) 79 (100.0) 229 (100.0) 765 (100.0)

:l'l ! |
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&4l WARH AR o) et 24 BRO| w918 BAstch v
99lo] &4 7 w9t [Table 10], 85 Y9t [Table 11], 47 £

A
+ [Table 12], 5tX] £9]+= [Table 13]of] AT}

Table 10. Ranking of athletic injury types on the head part (Top 5)

Frequency (%)

Category
Head Face Neck Total %
1 Skin-bruise 1 21 6 28 33.3
2 Skin-bleeding - 20 1 21 25.0
3 Muscle-inflammation - - 10 10 11.9
4 Bone-fracture - 7 - 7 8.3
Bone-bruise - 6 - 6 7.1
> Concussion 6 - - 6 7.1

s 24 50 19t 1Y-9(33.3%)0]910 0, 2
Z 5

9%). 429t w-2
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Table 11. Ranking of athletic injury types on the trunk part (Top 5)

Frequency (%)

Category
Thorax Abdomen Back Lumbus Total %

Muscle
1 ) 3 4 2 15 24 30.4

-inflammation
2 Spondylopathy - - 3 19 22 27.8
3 Skin-bruise 4 1 2 3 10 12.7
4 Muscle-strain 3 4 - - 7 8.9
5 Bone-bruise 4 - - 2 6 7.6

2290 MEYF07.8%), 329 ME-(127%), 429 25-1id
(8.9%). 5291 W-RJ(7.6%)0.2 Liehgith
28-93, ARYse avE)eM P ol waRn, my-o

Table 12. Ranking of athletic injury types on the upper limb part (Top 5)

Frequency (%)
Category ~ Shoul Upper a Fore

bow Wrist Hand Total %
-der am -arm
1  Skin-bruise 7 10 6 9 5 15 52 25.6
2 Skin-bleeding 3 4 2 6 4 12 31 15.3
Ligament
3 ) 4 1 3 - 8 14 30 14.8
-sprain/rupture
Muscle
] ) 5 1 3 - 8 4 21 10.3
4  -inflammation
Bone-fracture 3 1 - 1 5 11 21 10.3
5 Bone-bruise 3 2 4 1 2 5 17 8.4
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19.7
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151
123
96
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42

Frequency (%)
Hip Thigh Knee Leg Ankle Foot Total
19 13

22
30
47
23

19
28
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=

Pelvis
E19

HollA
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T

-inflammation
3 Skin-bruise

-inflammation

Tendon

-inflanmation

Category
Ligament
Muscle
Joint

A

Table 13. Ranking of athletic injury types on the lower limb part (Top 5)
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(3) A&/do] YA M40 Rl
2t AR B e &40 AT Ao FolM MiEdE ol
H]-22 [Table 14]9F Zth 3Hx] £97F 60.5%=2 7M =9kw, the

SR 7T 40.3%, ol2] F7F 38.2%, &5 FH7F 36.8%= LHERRTE

Table 14. The proportion of athletes with re-injury by body part

Injury Re-injury %
Head 34 13 38.2
Trunk 38 14 36.8
Upper limb 62 25 40.3
Lower limb 162 98 60.5

4) A& 557 =4

o
u

/g0l ARt ANl Belo det A S7Y =HE F4skdd O
2 299 &Y SR/ =< [Table 15], 5§ #%= [Table 16], 7]
9= [Table 17], 3}x] 89| [Table 18]o] AAI= A

Table 15. Ranking of re-injury types on the head part (Top 3)

Frequency (%)

Category
Head Face Neck Total %
1 Skin-bruise - 6 - 6 26.1
) Skin-bleeding - 3 1 4 17.4
Muscle-inflammation - - 4 4 17.4
3 Spondylopathy - - 3 3 13.0
He] B0l At A& /Y 1+e TF-1(26.1%)0]d 0,
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229t TE-3R(17.4%), 28-U5(17.4%), 32Ys HEHS(13.0%)

o2 Uepyrt

p-ny/ERe A2OIM VY WOl WY, 24-95, AEYEe
o4 71 ol W

Table 16. Ranking of re-injury types on the trunk part (Top 3)

Frequency (%)

Category
Thorax Abdomen Back  Lumbus Total %
1 Spondylopathy - - 2 9 11 52.4
Muscle
2 ) - 1 1 3 5 23.8
-inflammation
3 Muscle-strain - 3 - - 3 14.3

Table 17. Ranking of re-injury types on the upper limb part (Top 3)

Frequency (%)

Category  Shoul Upper Fore _
Elbow Wrist Hand Total %
-der am -arm
. Skin-bruise 1 2 3 2 - 1 9 23.7
Bone-fracture 2 - - - 1 6 9 23.7
Ligament
2 ) - - - - 3 4 7 18.4
-sprain/rupture
Muscle
3 ) 3 - 1 - 1 1 6 15.8
-inflammation
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Table 18. Ranking of re-injury types on the lower limb part (Top 3)

Frequency (%)

Pelvis Hip Thigh Knee Leg Ankle Foot Total

Category

%

32.8

80

67

Ligament

13.9

34

10

21

Joint

-inflammation

Muscle

11.5

28

-inflammation

ti-42t/m2(32.8%)
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S Ao st AlY e F¥o FostA] 2ot 7I3F2 [Table
1919t ot &40l At AA Rl EAIQle]l B 1-7d0] 7V =

2 Hl&2 AHRSIcHMEl 80.00%, =& 80.00%, AA] 69.44%, olX]
53.33%).

Table 19. Interruption periods to competition/training by body part

Frequency (%)

Head Trunk Upper limb Lower limb
1 32 (80.00) 36 (80.00) 50 (69.44) 112 (53.33)
2 6 (15.00) 6 (13.33) 11 (15.28) 43 (20.48)
3 2 (5.00) 3 (6.67) 11 (15.28) 55 (26.19)

1: 1-7 days, 2: 8-28 days, 3: > 28 days

(6) A/ $9 7100 OE &4 & =4
Zb AR BRlolA A A/ BT 7Ibel Tt &4 SR
T 7R

.}, 1-799 &=ot 7|7Fe Minor, 8-2829]
= 29t 3 7I7H2 Severez LEs5ttHLystad et
al., 2021).

A/ 59 71k O oy
20], 25 H%+= [Table 21], AA]
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Table 20. Ranking of athletic injury types by interruption periods on
the head part (Top 3)

Frequency (%)

Category
Head Face Neck Total %
Severe ( > 28 days )
Bone-bruise - 2 - 2 28.6
Skin-bruise - 2 - 2 28.6
Bone-fracture - 1 - 1 14.3
2 Muscle-inflammation - - 1 1 14.3
Skin-bleeding - 1 - 1 14.3
Moderate ( 8-28 days )
1 Bone-fracture - 3 - 3 33.3
2 Skin-bleeding - 2 - 2 22.2
Skin-bruise - - 1 1 11.1
Muscle-inflammation - - 1 1 11.1
’ Concussion 1 - - 1 11.1
Spondylopathy - - 1 1 11.1
Minor ( 1-7 days )
1 Skin-bruise 1 19 5 25 36.8
2 Skin-bleeding - 17 1 18 26.5
3 Muscle-inflammation - - 8 8 11.8

H2] BoJofA HAISH Severe £4F £50] 149 w-7(28.6%), I
-(28.6%)01 oy, 2= w-572(14.3%), L5-95(14.3%), T F-
d(14.3%)2 UEFATH. Moderate €4 £=0] 1502 = w-37%(33.3%)
ojlol, 2%+ TRE-5H(22.2%). 3+ TR-Y(11.1%), +5-85

=i

o~

=)

=

23
l

(11.1%). HXEH11.1%), AEH=(11.1%)02 JePth Minor 24 %
79 1efe mR-YE6.8%)ez UEECn, 2¢fe TR-&£E
(26.5%), 329= 29-%%(11.8%)0.2 LR},
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Table 21. Ranking of athletic injury types by interruption periods on
the trunk part (Top 3)

Frequency (%)

Thorax Abdomen Back  Lumbus Total %

Category

Severe ( > 28 days )

1 Spondylopathy - - 1 2 3 100.0
Moderate ( 8-28 days )
1 Spondylopathy - - 1 3 4 30.8
Muscle
] ] - - - 2 2 15.4
-inflammation
2 Bone-fracture 2 - - - 2 15.4
Joint
' . - - - 2 2 15.4
-inflammation
Skin-bruise 1 - - - 1 7.7
3 Muscle-strain 1 - - - 1 7.7
Bone-bruise 1 - - - 1 7.7
Minor ( 1-7 days )
Muscle
1 ) 3 4 2 13 22 34.9
-inflammation
2 Spondylopathy - - 1 14 15 23.8
3 Skin-bruise 3 1 2 3 9 14.3
25 BolA LASH Severe &4 F 7Y 159 E AFES(100.0%)
o2 UEJIT. Moderate &4 £79 1¢9 H35(30.8%)0]%l o0,

Lt =

29 <o-85(15.4%), w-573(15.4%), #E-H5(15.4%), 3=H<=
s 7
o

S =
(14.3%)0.2 UtERTE
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Table 22. Ranking of athletic injury types by interruption periods on
the upper limb part (Top 3)

Frequency (%)

Category  Shoul Upper Fore _
Elbow Wrist Hand Total %
-der am -arm

Severe ( > 28 days )

Skin-bleeding - - - 2 2 3 7 20.6
: Bone-fracture 1 1 - 1 2 2 7 20.6
2 Skin-bruise - 1 - 1 1 3 6 17.6
g fendon 1 - - - 2 1 4 118
-inflammation
Moderate ( 8-28 days )
1 Bone-fracture - - - - 1 4 5 29.4
g Hisament 1 - - - 1 1 3 176
-sprain/rupture
Skin-burn - - - 1 - 1 2 11.8
’ Skin-bruise - - - - - 2 2 11.8
Minor ( 1-7 days )
1 Skin-bruise 7 9 6 8 4 10 44 28.9
p  Higament 35 1 3 0 6 12 25 164
-sprain/rupture

3 Skin-bleeding 3 4 2 4 2 8 23 15.1

YR oI AR Severe &4 £70] 129E WR-5T(20.6%)
39l A-93

W -274(20.6%)0] o, 2%+ mE-TH(17.6%),
(11. 8%)0§ UERST) Moderate €4 £29] 1599% -2
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(118002 Uehich. Minor &4 559l 1295 1
2 UeHon, 229t o)-9E/IUE(16.4%), 329t HE-33
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Table 23. Ranking of athletic injury types by interruption periods on
the lower limb part (Top 3)

Frequency (%)
Pelvis Hip Thigh Knee Leg Anke Foot Total %

Severe ( > 28 days )
Ligament

Category

1 ) - - 1 7 - 32 2 42 249
-sran/utue

Joint
2 ] 1 - - 13 - 7 1 22 13.0
-inflanmation

Muscle
3 ) - 1 5 5 1 7 1 20 11.8
-inflammation
Moderate ( 8-28 days )

Muscle

) ) 4 1 2 5 2 10 1 25 156
-inflammation
1 .

Ligament

) - - - 4 - 19 2 25 156
-sman/futue
2 Bone-bruise 3 2 2 5 2 7 2 23 144
3 Muscle-strain 4 1 4 - 3 10 - 22 13.8
Minor ( 1-7 days )
| Ligament 2 1 1 11 1 58 10 84 19.3
-gran/utue '
Muscle
2 ] 6 1 12 20 6 20 13 78 17.9
-inflanmation

3 Skin-bruise 6 2 22 12 8 6 4 60 13.8

spAl WlolA WAIGH Severe &4 FRO 129t Aoj-ga/me
(24.9%)01% o0, 249+ WA-BE(13.0%), 3= =

o2 UeJth Moderate &4 £&
AxH/mA(15.6%)01A 2T, 259 =

(13.8%)=2 YERET. Minor &4 /9 1efs dd-¢

2 UEHHeH, 2%t I5-385(17.9%), 3=fc mF-H(13.8%)2=
Upehgrt

10
5
10
&~
ry
Ho

]
of

0
o



5) ARZ £ WAAQ

(1) U™ 4

AEE 240 9 F YA ulo] oistel 24 Rejo] ohet 2A
A3 (Table 24J91 20k, 0j2] $9I(50.00%)9) 47 2ol(34.62%)% 2
23t 712/ 58 A2 Astel 240 JH ol

(32.66%)2F SPA H91(24.28%) WAS/FA HE 02 Qstel EAo]
7VA o] wAIshecY,

]

_l_
[-'O

Table 24. Intrinsic cause of athletic injury occurrence by body part

Frequency (%)

Head Trunk Upper limb Lower limb
1 2 (7.69) 3 (6.12) 8 (15.38) 33 (11.96)
2 0 (0.0) 4 (8.16) 0 (0.0) 26 (9.42)
3 6 (23.08) 20 (40.82) 10 (19.22) 67 (24.28)
4 0 (0.0) 0 (0.0) 5 (9.62) 10 (3.62)
5 13 (50.00) 16 (32.66) 18 (34.62) 63 (22.83)
6 3 (11.54) 2 (4.08) 5 (9.62) 22 (7.96)
7 2 (7.69) 4 (8.16) 6 (11.54) 55 (19.93)
Total 26 (100.0) 49 (100.0) 52 (100.0) 276 (100.0)

0: Not applicable, 1: Lack of warm-up/cool-down, 2: Lack of physical
fitness, 3: Overuse/lack of rest, 4: Lack of proficiency in basketball
skills, b: Attempting excessive techniques and movements, 6: Psychology

or concentration matters, 7: Re-injury
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87.10%, “FA| 90.38%, SHA] 74.85%).

Table 25. Extrinsic cause of athletic injury occurrence by body part

Frequency (%)

Head Trunk Upper limb Lower limb
1 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.61)
2 4 (9.75) 0 (0.0) 3 (5.77) 17 (10.43)
3 3 (7.32) 3 (9.68) 2 (3.85) 9 (5.52)
4 32 (78.05) 27 (87.10) 47 (90.38) 122 (74.85)
5 2 (4.88) 1 (3.22) 0 (0.0) 14 (8.59)
Total 41 (100.0) 31 (100.0) 52 (100.0) 163 (100.0)

0: Not applicable, 1: Facility problem, 2: Protective gear and clothing
issues, 3: Weather problem, 4: Problems caused by other players, 5: A

lot of playing time by others
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24 9RO 9E, 9, ZAM, Y AR £ AR 719 AWye @
Q1517] gIsto] 2AAE W EAS UASIUCHTable 26]. AFE 15
A ESH0| ulsto] 15RO] SR 2948 9 T(p=0.004), The}R
SAr617E 2.028) E9UTHP=0.039). A3 AES 329 22 ol B
AT 129 2o uIs] 389 29 SAHI7E 2.758] E9HTH(p<0.001).
ol 8, ZAM, £ AE 389 oA 2L $AK0= gojt
AT e 2otsct

Table 26. The odds ratio of athletic injury according to the covariates

Category Odds ratio (95% CI) D
Male reference
Sex

Female 0.72 (0.46, 1.13) 0.156

Elementary school reference
Middle school 0.72 (0.36, 1.43) 0.349
Age group High school 2.94 (1.40, 6.17) 0.004™
University 2.02 (1.04, 3.95) 0.039"
Professional team 1.11 (0.50, 2.45) 0.796

Guard reference
Position Forward 1.13 (0.72, 1.79) 0.595
Center 0.56 (0.29, 1.09) 0.087

Ist Tertile (0, 9) reference

Competition AE )
2nd Tertile (10, 16) 1.49 (0.88, 2.51) 0.140

3rd Tertile (18, 55) 2.75 (1.59, 4.75) <0.001*
Ist Tertile (104, 312) reference

2nd Tertile (364, 624) 0.95 (0.54, 1.67) 0.868
3rd Tertile (728, 1456) 1.18 (0.62, 2.28) 0.612

(min, max)

Training AE

(min, max)

*p<.05, "p<.01.
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7) 222 & WA A5 FXx XA A olF A= YY

(1) 3% AR &

AR 2910 whE &4 EA A9 A x AR WH2 [Table 27]3 2
o o] 29e E3AA I &4 A% #Y o] 'Y 8ol 30.00%=2
7V = UEHS. 55 B9= 84 0] 35.26%= T =7 UER A,
A 5-21(43.06%)<t 6} | £21(66.67%)= "% IR ol 7MF =7
LB

~

Table 27. Initial treatment immediately after injury occurrence

Frequency (%)

Head Trunk Upper limb Lower limb

1 5 (12.50) 16 (35.26) 9 (12.50) 21 (10.00)

2 12 (30.00) 10 (22.22) 31 (43.06) 140 (66.67)
3 2 (5.00) 5 (11.11) 7 (9.72) 15 (7.14)
4 3 (7.50) 6 (13.33) 14 (19.44) 15 (7.14)
5 6 (15.00) 2 (4.44) 2 (2.78) 4 (1.90)
6 12 (30.00) 6 (13.33) 9 (12.50) 15 (7.14)

Total 40 (100.0) 45 (100.0) 72 (100.0) 210 (100.0)

1: Rest, 2: Icing, 3: Use pain relief patch, 4: Taping or massage, b5:
Treatment by nurse-teacher or medical team, 6: Transferred to hospital
immediately after injury occurrence
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(2) ol% A= ¥y

©]

=

|29 A& Y2 [Table 28|12 Htt.

HE AETE M =2 vlE

62.50%, =% 53.33%, AA] 56.94%,

Table 28. Treatment after the athletic injury occurrence

Frequency (%)

Head Trunk Upper limb Lower limb

1 9 (22.50) 8 (17.78) 19 (26.39) 21 (10.00)

2 3 (7.50) 3 (6.67) 6 (8.33) 6 (2.86)
3 3 (7.50) 10 (22.22) 6 (8.33) 26 (12.38)
4 25 (62.50) 24 (53.33) 41 (56.94) 157 (74.76)
Total 40 (100.0) 45 (100.0) 72 (100.0) 210 (100.0)

1: Rest, 2: Visit pharmacy or taking pills, 3: Manual therapy or

massage, 4: Visit hospital
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8) A2 g

(1) &4 38 2o N/ 5 £75S Wit 3=

AR 24 A¥F o, AP T U 50 5959 L=

HE: [Figure 7|3 2Tl ZE59(24.14%), £$55(40.62%), 1S58

(36.36%) A& L7ickebn S9dt ulgo] MY Be Zoe Uepde
v ct
— =]

Of, CJSFR(34.09%)9F UNHE(42.86%)= O] AL
ujgo] 71} e 2o et

m Very frequently ™ Frequently ™ Occasionally = Rarely ®Very rarely
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ELEMENTARY MIDDLE HIGH SCHOOL UNIVERSITY PROFESSIONAL
SCHOOL SCHOOL TEAM

Figure 7. The extent to which one feels the aftereffects during a
competition/training after experiencing athletic injury
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(2) &8 48 & A7) F AR/EA00 FAshx] 28 W9 473

AYNER 242 AFF 3, AR Fo) AF B F0 A
2% w9 4 [Figure 8la 2ok Azichet Aol ws ‘g
Mol ®ob: Swol wigol M A Uehdthx
(0]

41.38%, %S5 56.25%, 155 4545%, THsIE 56.82%, A
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Figure 8. After the injury experience, the feeling of not participating
in the competition/training during the treatment period.

1: It is good because I don't need to participate in a competition/training, 2: I
need to get well soon, 3: [ want to quit exercising, 4: I think I'll be scolded by
the coach, 5: I am worried about not being able to exercise, 6: I'm sorry for
making my parents worry, 7: I'm annoyed or angry for no reason, 8: It doesn't
matter.
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(3) B 3. 24 et A" we

dgUE R A=7t gyl 591 2, &40 diste] AR AdA
UhE2 [Figure 9]9F ot £55(41.38%), tieHE(56.82%)= =& SOl

Sogol AR A ZolAl Aol Bkt 9 %ol Y w4 e
T, DE(56.36%)% UNHA(GA29%) 2 W F A7I20] Aol
927t AYAL L g9 g0l Y A UEdeh FER(3T5%):
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SCHOOL SCHOOL TEAM

Figure 9. After returning from treatment, how do you feel about the
psychological response to the athletic injury?

1: T am worried that the injury will recur during exercise, 2: I am worried that
there will be a hindrance to my performance after the injury, 3: I am worried
that I will be reprimanded by the coach, 4: [ want to stop exercising for fear of
further injury, 5: I am concerned that it will affect my career, 6: I'm sorry for
making my parents worry.
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(4) &80l SREA] EF%2 W, Ald/FA A= ol

4/E
ATHH 2 ol ofl theh Zik= [Figure 10]2k ot Aot HA Lol
2o stal HojA ek SH9l wlgol 7MY 2 YEHTHE
5.62%, 5% 69.09%, Chst¥  68. 2

45.71%).
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ELEMENTARY MIDDLE HIGH SCHOOL UNIVERSITY PROFESSIONAL
SCHOOL SCHOOL TEAM
Figure 10. Why do you do that if you return to competition/training
after the athletic injury is not completely healed?
0: Not applicable, 1: By my will, 2: By the suggestion(pressure) of a colleague,

3: By parental suggestion(pressure), 4: By the coach's suggestion(pressure)
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o] tist Zit= [Figure 3
gh= 39 H]&0] 7}” =7 YEIYTHE S5 27.59%, 554 46.88%,
TEX2 36.36%, EH B 47.73%, L¥rE 457
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Figure 11. How does the experience of being injured affect your
competition/training?



B A7 BAe dejE spMic] ARX A4 MEE sty of
S 4, A, A5 A, ZAM, 24 Rojo] met BAsts Zolct 2a}
A HEARAF Zut F 400 5 48.8%(F 54.0%, of 42.7%)7F &2 4
dorRaon, g (p=0.025), AFHE(p<0.001), H4 3H(p=0.046)c]
o} 24 WA ofHo] 1% 7F Ko7} folshAl Uepdth Bapdo] Had
744 581 S Ol C = of Bastos et al. (2014)9] Afojxe & A
T ATe} gAsH Aol mat &4 WAy of o] Ato]7} Uehkid of

2ol
Atof wlsl FAtY] &4 @A =FEo] 1.558f =9k1(95% CI 1.03-2.20),
979%0] D= LSS HPUAE e o ApolME Uxte] &4
Ay gk5o0] 1.148] =QFcH(Messina et al., 1999). ESt AH4cj7} S+t

of @2t dixlz &4 2 fFol S7iste 4740l YUEREH A%

(Bastos et al., 2014).

Re A 250 o2t {sh Apolrt UErton{(F=3.94, p=0.004),
I Atole AL5He} gistRoA yERd Zlog SHOIEItH(p=0.002). AlsY
AtolA A 25l EUrEJr 1,000 AIZF & IR& 2Ae 2k, 184
J59 IRo] 7 Rtal, At Z7tst7t 26-304 ZgolM 7 =k
Tt 184 ojgt 253t H]Laﬂo o 26-304] 259] IRRo| 1.55(95% CI
1.16-1.93)2 YUEGTHStevenson et al., 2000). ThA] @sl] 1530 H]
stol cjst 2 Aol IRo| oF 55% Ch- g Qujsioz 2 AR
Antel FARSE oz goteoh oA AGsh AR AFovt 55
A HistR 2 St def &4 WA Rlert JAbE 5.6771014 6.201,
ol xb= 3.23710]A] 6.46710.2 Z=7}sh=d] u]a] 1.000AF o RS £E8
ol DE¥E 242 WGolETIHG 1002, of 4.98) thslyoA ohA] &
7Rt (E 16.11, o 27.48). ol2igh AVt =59 olfpe §5 &4 s
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(Total number of injuries)?] £7}=4Hct Total AEQ] ZFAa=o] X ¢
7] fj2olc}. IR9 At&E FAl(Total no. of injuries/Total AE)ojA] &t
o1t 4 9l=0] Total AEZ} Brof YX|stboz & &AF 3271 GASH
He}stA] orerhe AAl st Total AEZ £7HE4E [Ro] Wolx| i,
Total AE7} 214842 IRo| olzlct.

B doa] &AM Total AE:= 1SHOA Tjatea Zta=2 Jxjo]

749 665.9AE0|A] 768.6AEZ F7totE WHH, A= 753.0AE0f A

251.3ABZ Z4steich. ofxb tfsteo] Total AEZF Zashs €9 37
Az BAlet 3t WA 2A 27kAlolo] o] AAElo] 9lck. WAt nEx
Hat 29 5 22 0fste AMA Z2HoR Yusts Yo ojat 1
S8 MAEL U2 ZEgoz JUATHULA 5. 2015). 5, oAb 4
L IS B9 5 vl g A8 sYsiy LEst: 492 A
S13 A9l S mEC] Alslel mE FHOSWE Mg Wi gy
Mg wa] ckd ofst 9 "oz b 1, o ®3 TOZH B
A o] 2EL IUHEA HE MAE UL 459 A9 ot EY
g A7 B A EejmEd] Atstel mzo] AEslw dt et
AN 4 9t O8] 2E 15% o As] Zolsn

HAE aTste A7 wohUeA 5. 2015). ol

t}. o2 9l o
2 g

BUQ0] met &4 920 A4S BAG Aa £52o] wjsto] 1
S8 el 4|7} Z17E 2.946)(p=0.004), 2.028)(p=0.039) 7
Uerdch 5, 4

NEISS(National
Electronic Injury Surveillance System)o] 2]t 5-14A] ddtjo] &



d 3 oF 574.000710]H(AAOS, 2002), o= 18A bjeh AgoofA]
N5t A

aANSH AR &4 S149] 20-50%0] sHERITHCDC, 2002; NSKC, 2004).
© A+ 2t RAH 2, S5 A3l vlste LR AZHolA
L4 a7t 4 ol 2SS FUT 4 ATk oAE APt St
P54 Yol SUtstE olfe s 471 =7t =orRvl miwol
of. Aol FIIstHA AR R AlFo] £2 A47t WotA|aL, o]&o] A
7] SOl 4% et g2 E3T 4+ V] g AAFer &4go] A

sk Q] Aol 7475_1 (Clifton, Hertel, et al., 2018; Clifton, Onate, et
T oot ofuet 4 LEHAE AlojoA o] W
gtgo] ¢ Ity d2HA QouF(Chomiak et al.,, 2016: Hopper et
al., 1995: Hosea et al., 2000; Reeser et al., 2015) ¥ Z7to] =
371 259 g Eot 2 TS FVMATIE ddolgt & &
2AAY SHEA A, Al AEY 179 SR 39 oA &4
w79 SAMZE 2.758](p<0.001) =A UEREL, ol Algd =5H
AZtO] Bre4E Aol o wo] WAIICH: oujojch. 2019-2020 F
B AE F IR B2 s6a RS A F7 O Mg =3%w
(30.50/1,000AE, 95% CI 18.04-42.97), A& &3 U AL 77| o
&/go] ASHA] AUATHE T 5, 2020). EIF Ul=o|A o9t 104
o] s & 2A 429 Al Al RO &3 Al RS U+ IR
o] EA} 158 += 2.38(95% CI 2.22-2.56), @A tjst2= 2.02(95% CI
1.90-2.14)% 1 (Clifton, Onate, et al., 2018), oA} 15¥= 3.03(95%
CI 2.82-3.26), oA} st = 1.99(95% CI 1.86-2.12)=2 UE}LH(Clifton,
Hertel, et al., 2018) A} wjo] [Ro] 4, At #AQlo] 2% =2 7l
o2 ALY} oljd At Uepd A WA o] g A7|o] L4d
Mol 7Lt oUW ofwjat o] g2 Qlste] Al Wol HA HHA &4
g 9% 4 9t S o Wol wEEHY] HRoltHERR 5. 2020).
+ HA olfge AIEE o717l {8l g0l 770l HdE dastE e
A7} FeliAleg 3 e AlfE oio] S0 4=7t § =ofAlY
i Zo|tHFurby & Beyth-Marom, 1992). ©2tA of2] APA L5} &2
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5 115779 &4 F AIA 2ol mebx 2Ag Za ofx] 29
(66.1%)0llA] 7P W2 &4fo] wAgion], NRAOog 9E(38.6%)0]A
A -FA/rE(36.9%)0] 7 ol wWASITE. oA AJE FQF NBA,
WNBA A 4:0] &AFS £ AFSH Deitch et al. (2006)2] HLoA & 3HA] B
oJo] &4+ H|Zo] NBA AlsL  64.6%(1,85771), WNBA XMas
65.7%(1,03170)2 UERSTE 47]9] AlE FoF 49l oAF H o] &4
A dolE AAl 249 60%7t stA] Fefollq wAsion], &
22of Hxrt 71AF ol WAISHitH Garbenyté-Apolinskiené et al.,
2019). 5#141 L*K} ni“% AA] 2789 57.1%7F strlollA] HAYs 1,

g 2ajol WARCHSET 5, 2020). O|A]
*ﬁ“ﬁw‘mﬂﬂi 1—}EJr‘£ 2ot & A9 ﬁﬂrL YRSk}, SHA]
= =

H(cutting), mH(pivot) SO FA°] Wor UFE EF ‘41
(inversion), &A=z (plantarflexion) AEJo]A] 3]&Xo] UojupHA] ©
&Aro] HAEIH(774E S, 2012; Dick, Hertel, et al., 2007), 4
Hog AR|stAY ohE AtFe] & Qo] HojX|= FRole dx 240]
olo] @S H(Bastos et al., 2014).

AA] ool mep AlSds gt vle2 shA] F4(60. 5%)7} =
UL, T2 A F91(40.3%), M2 £H(38.2%), &5 FH(36.8%) <
M2 =7 eSS 7Y 1e%+ ug] 29471 14 H(26.1%),
=5 Yt AFuI(52.4%) HF BYe #mR-9(23.7%) w-34d
(23.7%), stA] B9+ Adi-B=H/mE(32.8%)0] ATt & Aol Autel 7
AFSHAl Swenson et al. (2009)9] HLo|A = lr——_rUd/\ SHR] B.o] xj&
g vl&(d 69.0%, of 66.6%)0] 7MY =2 A0 YUEFOD, 1 FofA]
159= YWe(d 53.2%, of 44.4%)0]%0 1, 2¢¢+= FE5(d 15.3%,
20.4%)o12lct. A& SR= Ao G2HG 58.4%. of 43.6%)7F 7HE =
< Aow YT AE HE dabh sidAQl Exe S dar &

A _Ilﬂ rE X



VR
161-

-

80.0%,
Severe(28Y

WAL
g
a o

=
CHStojanovi¢ et

Moderate(8-28),
A2 30.3%,

AN

a

CHM2] 80.0%,

2001) &4 olze Maie

Moderate(8-28%)

H_]_I__’

b3

}X] 53.3%). 518
VS

9

2022).
2 HzEg
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ol AR vl oo 7]E] MRAT] Ty H it

=
o= A R0.0%), &Y Ae FY 0]E(30.0%)0] 1eHE UE
Hil, =& FHT FA(35.3%), FA1(43.1%)°t SHA] §£91(66.7%)= 2
820l 192 UERHT. ojef 22 Antrt A2 By 7
o B¢ oE R0l Histe ddidoz et &40 Yerg 7Hedol
ooz AP A &Y AS ¥ olF g¥ol 1+ = YEd
Zoz Helth o]% Xz Y2 &4 £ IAglo]l =5 WY A&
A oz e

4 4Y & FREE Wie BxEv 4U2 U A =AY, S
A AR 2R SEol TP = UERAL, Alr 7IRE 5 AIR/E
Aol FostAl X3 o e S ZSiM Aol et 380l e
AU 7 =0T 541 & 2F & &40l AEE A ZorM A4F
g, &4 2 = A7 Aol Jde7t Ad"Ed = SEel =Ue
o, &4 4ol A/ g 25 i = s8°l 7HE =0T
E4o] YRIEA LSOl AIR/EAC RSt o] 'Eelo] s
MojA'eh Seo] BE AYLiolA JPY ke ZoR Uepgn Amx
4ol WAL 2ol 925, Ue AEZ 59 RAmQ Ay wgos
ojojAl 4~ Qlon(Leddy et al., 1994; Petitpas & Danish, 1995), Zx|
qoz Aoz BEo] 5ug Wi 4 9ICHHeaney, 2006). TrebA o]
et AR Ao WeS ez SJoRPH sEssH =
L0] = £ 9JtKWilliams et al., 1998).
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= A4 ot 22 AdAEe At A, & doA s A
E0 S FH7] ffs RATo 25t v ERg EHE
w A &9l 57 BE 25 AESHY 2ARE pdsklod, A

=
oltt. &£/, XA (prospective) A7t ofd &
(retrospective) d5to]og2 3|4 H]E(recall bias)s ¢HstA &

Al Fskddeh AR, 2 Aol AR 249 Foe= ARE &4
(Time-loss) &Aro| it wala] A|7F &Alo] dlAlGHKA] Qb2 AHno|dt &Af
o] matE|A] oot AAE WS 240 & wrh KA AP Tbs
‘gol ot Eh ATt ATt &40 =
AtEgone At shAo] Zej7t W a sty
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SPe AE, WY MY, celg, AnE, A3, 2ulec §9 1

de "Ew 77), 57 50 AZE ZEol EAjEo] Y= E2olck
(Delextrat & Cohen, 2009; Meckel et al., 2009: Metaxas et al.,
2009). 7471 Adto] AA QIHsHA o] fojX|= FHz;, AA], YF g2
M2 o2 =& 239 mAlA HsHeccentric load)d] &5 EE sl
CHBird & Markwick, 2016). A|Zto] S 2WHA] 77| Ao HEF A7 =
gl SAAS 30204 24x 2, SYAS FoloF sh= AlXE2 10E9A
8xz, Aeutor dA st F7]= 1024 AHEAZ HARHEA 4
710 AsAXlor Qe HEF50] ofldts ZepRtH(Abdelkrim et
al., 2007). @2pA g sLolA Beeh Ane, UFAY 59 ABsHA
Qass 7Iver gAkAg 3 R4 é A+, oY 50 s8e = &
H oz =88 JfEtsto] A 8s5H= Zlo] = QsttHKamandulis et al.,

2013; Noyes et al., 2012: Vigo & Viviani, 2020).

ol
-

Hase 5777 B0l DR SHaT 24 SR A4HoR L9
o, 2-3&0jct disfolub L2xlole winy #Ar7|2 HrHMatthew &
Delextrat, 2009; Mclnnes et al., 1995). o|xd W 2xloJoz 9]s}

of WAstes Al 24 oA of 58-66%2 4ol shAo YUEUH
(Agel et al., 2007: Dick, Hertel, et al., 2007), &2 ACL &AMy 9=
A&7t Wo] wWAistcH(Taylor, Ford, et al., 2015). A3idito] w=w
ACL &42 £2 At 540489 oAt g4l &3] %*@5}% Al
25t #Alol(McCarthy et al., 2013), oJAte] ACL £4) H] &2
o} oF 2-8d] =CHAgel et al., 2005: Arendt & Dick, 1995: Arendt et
al., 1999). o]= wX|(notch) UYH|(Barrett et al., 1992; Everhart et
al., 2010; Hewett et al., 2006; LaPrade & Burnett, 1994), Q
angle(Shambaugh et al., 1991), SBAEZ] 4l EAMEZ 22 2 24
3HDeMorat et al., 2004; Huston & Wojtys, 1996: Li et al., 1999:

O_>|:
tz
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Myer et al., 2009), §-2o] Q|&l(abduction)sl AEjZ AX|sHA &&= A
2Hvalgus torque %7} S(Hewett et al., 2005) T}Fsh ¥dQl&E w0
oY As REolA] T B8] WAlsk: A4S 9% WE gzl
0, A 49 oF 25%= APA|StcHBorowski et al., 2008; Cumps et
al., 2007; Hootman et al., 2007; Pappas et al., 2011). o]2|st &At0
2 Qsto] gdlo] Folatx] oA Hw AdwA % 22A0] BAR
Qe ujg & glon], ok ZIMow £E 5oL MY 4 At

I e (o] =

(Mujika & Padilla, 2001a, 2001b).

O RO ofygt Anmx gL OgH|EoE T
oAl 5-18A] Q1] Am= BAF YHof thsto] ?%5& 3 ¥yl
H ZF $485,000,000¢i o wld H&s] S7tstal
2000). #7]oj]e] Flanders X|HojA= AXL X %’z} |
AY, oF2 9l £9] qﬁulﬁo] 15,027.423¢€°] Z3lon, o] u]g&2 A
b fEste] xlEst & ofj4be] 0.07-0.08%01 sl iPDHCumpS et al,
2008). 7V =2 9mH[E A5 £2 ACL &Y W= =elEy
(Cumps et al., 2008: Loes et al., 2000), &= % & v]&o] |}
$17,000 7tX] A&tk Frisch et al., 2009). ThatA] AxL = &HAF GEAR
g ol Zle H4o AZoE FeF EAol], ojzulgu W5l
A71A0l AMA gL u)A 4 QIti(Verhagen et al., 2005).

19924¢0f Van Mechelen et al. (1992)0] 29Jsf A 2HE-S ofjvls}7|
st 4thA] mdo] Moz JHE i, o]5o] Bahr and Krosshaug
(2005)= &4 ¥do] dist 2dAQ 23 AQtstict. o] Wl &4
of A 9 oA 2y QeI FAeh A oANE-9 7:‘401‘34 =39 AR
1 #AY { AR (citing event)o]] o5l =4A
7Pdstet. 9] AAtER QIS thefet E= WioflA] 04?-1 7}7<l A”Oﬂ
oY &=X7F SFEolXAl HAo. 22y
ARS9 oist AA™sH FiHtrue effect
(Timpka et al., 2006). Finch (20060)= =44, IX] Y Ax X CHF|
AR o £ Aetn B84 g

lo
HU
O
rol
R}
fu
)
e

£
o

N
E
i)
o
I
va)
e
O U
u
oZ
ol
Qb
4%
0 OE

rr
3
[m]
i)
tat
=
fu
b
S
7

3 y |
- 71 - -":l'\-\._i _\\.I.-_'I |



o Qo A5, ol2fst o]lfgE o|d wWHO| ou|E =i AlA
Translating Research into Injury Prevention Practice(TRIPP) &<

skt

NEO] 5P 24 oY &% m2 a3 s AAN 2d
2, olERA S 3 WA TS| Zelol ExfslrlE @AW 24 ool
aupdel meodel W, o5 59 FEb ofx BEF ARl
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1) A+ 27

AAR A9 HEZA HB1
Reporting Items for Systematic review and Meta-Analyses;
PRISMA)9]| &7t 43istGtHMoher et al., 2015). & H19] HAA
+eluxk m2E3FL2 International Prospective  Register  of

Systematic Reviews(PROSPERO:; Registration no. CRD42022367973)
of &=

2) AN AL

SRS st PN HE BAGY ALz Ashs
U wiAlste 71&s A4S fste] A4t 240 St A Aes A

9b™ o0 2 PICO(Participants, Interventions, Comparisons,
Outcomes)?] 7]&2 ©]-&5t FAIFAIZ|H, of7]of] Al (timing), AlE
(setting), ¥+ AA(study design)s Z7}5t0] PICOTS-SD 7|&of 9l&f
APYUS TAPIE ATHALG 5, 2011). B A7) Y Are
cheat 2t

_L4_|_4

bal

X

J
o)

|o

(1) AQ 71&

@ AL 9jAr (Participants)
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9E AYrlel AE FPHNLE AT OO MYSIC

@2 =AY (Interventions)

24 ogre SMoR 43Y Ful U FLE, AN, 23, 2A
7o, 2ugl, ne484 W2 Edold, 2AAA Edold 5 wE ¥
Eje] ZA &5 Z=1HS 2SI T. FA] TR 23 A7 &
<5 A & & IAG0] BF 23T

3 vl A (Comparisons)

Heol 25 2 8E AXSH] g2 15, &4 oY =Ao] ofd
71E0] Afsed & T2 18(usual exercise)g 35t 1582 &
= Ul agoe Tt

(&
o
o)
i)
=
e
-
=1
Q
]
8
@
&l

ofstoz AlGre 24 AIZE 2A(Time-loss) Hdo] 24 w5
A Aato] matsoict. %KH ﬂ}% &4 24 3 4(number of injury
incidence), IR, Zt 1854 S R0 AFESH 1RO H]-&(Injury
incidence rate ratio, IRR)% T nsksiYitt, Es$ IRRS =55
Ae Bt A4S 2SO

=

®

) AL AA (Study designs)

AL AA= TR Ad A (Randomized controlled trials, RCTSs),
Cluster-RCT, Quasi-RCT |12 Attt
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7MLl o n]2=23o]atw A T (National Library of Medicine, NLM)O]
AAlgE COSI(Core, Standard, Ideal) 2®8-& 7|fte=z = U =2 O
[E

olEHjo|A S MASIFTH4Y &, 2011; Bidwell & Jensen, 2003). =
U A et s doA HAASHs Core A HlojEjdjo]A & F

=5tz W (Korean studies Information Service System, KISS),
standardoA| St SgStad UM AlFste  SedLFEAH|A
(Research Information Sharing Service, RISS4U)E xslotgion, =2
AMMAL COre f|olElH|o]| Ao &5F= MEDLINE, EMBASE, Cochrane
libraryS & 3tstil, StandardoflA] SPORTDiscuss RESsIFT

aM HM=F 7 dA Al PICO-SDE 7|vte=z dipdo=z HAS
MATSHY] A= 919 25, MQl BolF FESF Fof 2o y
o= AMAstyE . MEDLINEZF Cochrane libraryofAl= MeSH
Subject Headings) €0, EMBASEQ|A]+= EMTREE £-0f, 0]2]9] DBojA]
= text wordES 22U HAAMXHBoolean operators) % ATHAAH
(Truncation & Wildcard) 7|52 &8oto] AR AlS JLdstgch oA
E STAHP). &4 Y £F T2IY(). Aok WH0). P L

SD)E UEhj= 3
S 74 Ale pystoich. 7 dloleulol A ¥ 214 AL [Appendix 1]

off AAlsFA.

=
®
£
Q
=)

_l

DEERE:

AME BPse A™at uie v)E0] wet sl ¥ dREslon,

Covidence systematic review software(Veritas Health Innovation,

Melbourne, Australia) T2 1282 A}835lc] A5t E35 & &
g AleSe W4 AAT &, Idom Hol A% 222 st

b "y 1 |
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.
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6) HIEd A8 ¥7t

ool vl aAlEe] BB o)F Wrl 32 189 Risk of
bias 2(RoB 2)& AF8519ith RoB 2 =% 2019¥ = Oﬂ RoBS 7iASH
Lo, EAEIAE A A7 BlEY, Y&
g ulEY, SAIEY Ateo] AFo= Qlet B|E
2. wag gaza dee] wEde] 57 ol y
[UrEJr due]Eo] os v|EH Hde HWHSHA Hed, ] b 38 sA2

J=HYes; Y), ‘ofutx = cHProbable Yes; PY), ‘ojojwz ofc}h
(Probable No; PN)’, ‘oflyci(No; N), ‘AX ¢ S(No Information; NI)’
olti(d 43 &, 2020).

2 Aol 250 @A}l 23 50| AFSHE RoB 2 excel
tool(https://www.riskofbias.info/welcome/rob-2-0-tool)& ©]&35}o =+
Moz AAlslglon oo gl A9 @ AES & wojeigir). gt
LAl Al 39 AR A O=sto AR5

7) AHE B4 L B

2 dAqolMe HEEA A8 AnEQol  Comprehensive
Meta-Analysis (version 4: Biostat, Englewood, NJ, USA) g 7208
AgstETh HERRAolA  adEs]  BAe o8 wWganws

ol & STANT 2 A3 G 23, 4 4
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7] mhRolth. FA1 &nA71E RRS ARgsto] #AHsigon, 95% Clg
AASTECE [RRT} IRR A5 912t RO) 34& chaf 2

mad

« IR (1,000 AE)
= {5 &4 8 / (4 189 QAdY¥4XTotal exposure)} X 1,000

« IRR = Intervention Group?] IR / Control Group9] IR

ALE Atol9] olAE WSkl s & I(forest plot), I?
statistics% sHol15tal, Q statisticsz2 =AM AZS 51T Q statistics
 p-valuezt < 0.10 o[@ o xo] gcky WHstoz ASIHEE 717}
6}04 Hgritngor werZAZ vastil, p-value?t > 0.100]H #HF
7HMdE AEist nsutRgo s HEREAS Sedsliof gttt Higgins?
I statistics2 Es)] o]ANS AAMoz mrtslgon, [ statistics=

cheu} 7bo] A 4~ QT4 5, 2011: Higgins et al., 2003).

+0% = I' = 40% : ol@/dol FRIA e+ AT

=30% = I’ = 60% : =] ool 9lg & U

+50% = I' = 90% : AAIFOoZ oldido] g 4 A

«75% < I* < 100% : A3t o]A o] 9l

meba] P statistics?t 50%S @e AL sHY1E EA(subgroup
analysis)S Eaf] AFLE Alo]o] o]AA YolS ERMsIF oD, Z=AIAo]

o

ol Tgolebi el st 1§02 kol BASHACY,

=1 H3Kpublication bias) 2%52 25l Funnel ploto 2 A|ZPEH 0o g2
H7F S, Trim-and-fill methodS AFE35t99ch Funnel plotoﬂ Al H]

Aol FEZ YEIUAILE st Ad7ES ZAHtrimming)3t &, dolgles

dee ddez HERAS AASH SAsato] oigt @%‘?@il

(pooled estimate)S AHASIE T} oS0 AANSE H 152 Funnel ploto

]

i
YA A7 F, 7hedE FAUOE v 2o Rl shgel S A

=2 q
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1) "te AA

] [ Screening ] [ Identification

Eligibility

[

J

Included

Studies identified through
database searching (n = 308):

Ovid MEDLINE (n = 39)
EMBASE (n = 185)
Cochrane library (n = 48)
SPORTDiscus (n = 29)
KISS (n=0)

RISS4U (n=T7)

Y

Studies screened
(n = 243)

r

Full-text studies assessed for
eligibility (n =23)

[

Studies included
in meta-analysis (n = 11)

Figure 12. PRISMA flow diagram
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\4

Studies after duplicates removed

(n =65)

Studies excluded after

title and abstract screening
(n =220)

Full-text studies excluded,
with reasons (n = 12)

Reasons for exclusion:
* Full-text unavailable (n =7)
- Wrong population

(no basketball player) (n = 2)

-+ Wrong study design (no RCT)

(n=2)

- Wrong outcomes (no data on

# of injuries, incidence, IR)
(n=1)




dlojejHo] A A Aut &4 oY & m2 ol FAjer P &
2 5 308Wo] HAMEQITE 7 tlolEuo]A¥E® Ovid MEDLINEO]A]
39%, EMBASEO]| A 185H, Cochrane libraryo]A] 48%, SPORTDiscus
of[Af 29, RISS4UOA 7Ho] HAE|QI} o] FofA F=H 65H <
5 Aelsty F2 24399 S e E A H HiAl 71Eo] Tt
IR0 2 Al=mut 253 &Rlste] 220 w7io] A=t 2959 o
TAP7E 1A} screenings H@A o= ZIgist & AX| =S &Qlgh 7éﬂl
Cohen’s kappa score’} 0.680]9ic}. 1x} AEZS &3] AA=
S gAoz 2x18 02 M (full-text)E HESH A =3l
qu 24o] Aelg AR ol HLS & 4 Yl 2] 7

o7 }xm 57447 ol 2

o|AT}. 2t Oq—_rLKP} 27<} screeningS =

stolst Ay} Cohen’s kappa score’} 0.630] =
o=z 11Ho] A= lal[Appendix 2], HIAH E—?j =X
[Appendix 3]ol AAlstT. &l A= A} P HAub= PRISMAO]| w2t
[Figure 12]o] AIAIsHAE.

= WAA AEIF g BE2 ‘No information’o]2tal #7]
BRI FESHA AAEA] ¥ B2 290 27" U&= 7l
delstad
OJAFQlI2 RCT, Cluster-RCT, Quasi-RCTZ &35to] #®7]|otH
F e JE. A@R Ul b WS ANSET. 97
2 SMTH(Intervention Group: 1G)2} Oj&+(Control Group:;
S BAGHS o] QY(baseline sample size)dt X
she] Ol (final sample size), &2F QY 4~/H]-&(dropout)
AAsEAS. 169 FA1 mzIsol 288 TRk & 7IRE

M
ok

Q&2 0 My oL
= ox e lo 38
° o e Jj ju K
l.m .
uy
M
_O'h
f
ol

o op
M
%
=2
=]
ol
o
»
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(period-week), 1 sessiond 438 A]7Hduration-minutes/session),

ES

g 43 WlZ(frequency/week)Z2 AAlstR o, 1G] FA|] Z=2 18 o

34 E(compliance rate)Z AAISIAT. $A) =2 o] F /7= AHE A

S5 Y5 FAolng ©es]| gt 7HX] FR/Y Egfo]dute £33 &

O gl Bf E9idor St ma adlolqitt Ty 22 A
| #st g

neuromuscular)s A=2A|7]7

[m ox

Mr ox2 o mn b O X g n:lru

— o~

plyometrics) 59 &3 Q452 ZIAsto] /st
|4 ZAIEA = 22338 o2ty mI|sIRon

TAIGA Edold mzsiog JLEsIIT:. &4 1‘?& Hel &
L 31x] 29 (lower limb injury)?} = A A(any i T
ZA] ma2 288 A8st $50o] [Ge CGol &4 &2 1,000AE
00h & % A]{Hexposure time)d} IR, IG2} CG9 IR9] H|&
(IRR)Z AlA] o}OE‘D} IR & IRRo|] 710 AAEA] 42 FLol= A& &
Alof whep Axtste] AAlsHITE. F39] §/d-2 [Table 29, 30, 31]of A
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Table 29. Descriptive summary of included studies

Age
Author Study o Baseline Final Dropout &
. Participants . . (mean£SD or
(year) design sample size (n) sample size (n) [n (%)]
range)
. IG (M: 24.9+4.9,
National & IG: 129 (M: 69, F: IG: 90 (M: 49, F:
Aerts et al. Cluster ) o IG: 39 (30.2%), F: 23.7+5.8),
regional division  60), CG: 114 (M: 60, 41), CG: 93 (M: 50,
(2013) RCT CG: 21 (18.4%) CG (M: 26.7+5.2,
athletes F: 54) F: 43)
F: 22.94+3.9)
Bhat and )
Collegiate IG: 1 (4.2%),
Sreedhar RCT IG: 24, CG: 24 IG: 23, CG: 21 IG: 22.2, CG: 22.1
male athletes CG: 3 (12.5%)
(2019)
Bonato et al. Cluster IG: 0 (0%),
Female athletes IG: 86, CG: 74 IG: 86, CG: 74 IG: 2012, CG: 20+1
(2018) RCT CG: 0 (0%)
IG: 29 (M: 20, F: IG: 26 (M: 19, F:
Cumps et al. Cluster Youth & young IG: 3 (10.3%), 1G: 17.7+£3.9,
] 9), CG: 25 (M: 16, 7), CG: 24 (M: 15,
(2007) RCT senior athletes CG: 1 (4.0%) CG: 18.0%£2.7
F: 9) F: 9)
. IG: 307 (M: 135, IG: 16 (14-18
Emery et al. Quasi IG: 155 (33.5%),
Youth athletes IG: 462, CG: 560 F: 172), CG: 502 years), CG: 16
(2022) RCT CG: 58 (10.4%)
(M: 307, F: 195) (11-18 years)
) 1G: 494 (M: 244,
Emery et al.  Cluster High school IG: 11 (2.2%), IG: 13-18 years,
IG: 505, CG: 426  F: 250), CG: 426
(2007) RCT athletes

(M: 220, F: 206)

CG: 0 (0%)

CG: 12-18 years
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Age

Author Study o Baseline Final Dropout
. Participants . . (mean+SD or
(year) design sample size (n) sample size (n) [n (%)]
range)
Middle & high
Foss et al. Cluster , IG: 0 (0%), IG & CG:
school's female IG: 126, CG: 121 1G: 126, CG: 121
(2018) RCT thlet CG: 0 (0%) 14.0+1.7
athletes
== 7 Collegiat IG: 0 (0%), IG: 21.0+£1.41,
RCIRCRAUe ofeslate 1G: 8, CG: 8 IG: 8, CG: 8 (0%)
(2020) male athletes CG: 0 (0%) CG: 22.0+£1.60
U12, U13, U15,
Longo et al.  Cluster U17, U19, 3rd IG: 0 (0%), IG: 13.5+2.3,
. IG: 80, CG: 41 IG: 80, CG: 41
(2012) RCT league's male CG: 0 (0%) CG: 15.2+4.6
athletes
] IG: 415 (M: 230, IG: 415 (M: 230,
Slauterbeck  Cluster High school IG: 0 (0%),
F: 185), CG: 387 F: 185), CG: 387 14-18 years
et al. (2019) RCT athletes CG: 0 (0%)
(M: 222, F: 165) (M: 222, F: 165)
) ) ) IG: 66 (M: 51, F: IG: 57 (M: 42, F:
Stojanovic Cluster Regional-level IG: 9 (13.6%), IG: 21.6%2.5,
15), CG: 64 (M: 52, 15), CG: 55 (M: 43,
et al. (2022) RCT athletes F12) F12) CG: 9 (14.1%) CG: 21.6+2.6
IG: Intervention group, CG: Control group
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Table 30. Characteristics of exercise program

Author ) ) Period Duration Frequency Compliance
Type of exercise_IG Type of exercise_CG )
(year) (weeks) (minutes) (per week) (%)

Prevention programs for

Aerts et al. acute knee injuries (basic o
. Usual training 12 5-10 2 86%
(2013) technique, fundamentals,
performance)
Bhat and Warm-up & Thera-band .
. Normal routine 8 NI 4 NI
Sreedhar (2019) training (power, strength)
Neuromuscular training
Bonato et al. program (running, stretching, Conventional warm-up 97 30 4 IG: 81%,
(2018) strength, plyometrics, (running, stretching) CG: 85%
balance, agility)
Cumps et al. Balance training using L .
. . Normal training routine 22 5-10 3 NI
(2007) semi-globes during warm-up
Neuromuscular warm-up )
Emery et al. o ) . Standard practice
training (aerobic, agility, 16 10 > 3 75-80%
(2022) warm-up
strength, balance)
.. 1G: 35 [15
Balance training (standard
N (Warm-up) +
warm-up + additional Standard warm-up
Emery et al. ] ) 20 (home
warm-up + home-based (aerobic, static & 52 5 60.3%
(2007) ) ) ] ) -based
exercise using a wobble dynamic stretching) )
exercise)],
board)
CG: 10
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Author ) ) Period Duration Frequency Compliance
Type of exercise_IG Type of exercise_CG )
(year) (weeks) (minutes) (per week) (%)
o 20-25
CORE neuromuscular training ) 3 (pre-
] ] SHAM (Resisted (pre-
Foss et al. (jump, BOSU & Swiss ball ] ] ) season),
] running with elastic NI season), 95%
(2018) exercises focused on trunk & 2
. bands) 10-15 ]
lower extremity) " ) (in-season)
in:
=X A Corrective training (strength,
2. A training (streng usual training 6 60 3 100%
(2020) stretching, massage)
Neuromuscular warm-up
training (running, active
Longo et al. . Usual warm-up
stretching, COD[change of ) 36 20 3-4 100%
(2012) ) ) exercise
direction], strength, balance,
plyometrics)
Neuromuscular injury 62%
Slauterbeck prevention program (running, ) (1/week),
) Routine warm-up 12 15-20 1.45
et al. (2019) stretching, strength, balance, 32%
jumping) (2/week)
Neuromuscular warm-up
Stojanovic (running with dynamic >
) ] Usual warm-up 36 20 M: 5, F: 4
et al. (2022) stretching, plyometrics, 75%/week
balance, strength, agility)
IG: Intervention group, CG: Control group, NI: No information.
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Table 31. Characteristics of athletic injury (IRR)

Author ) ) Number of )
Injury site o Exposure time IR IRR
(year) injuries
Aerts et al. ) IG: 18, IG: 5,009.7 h, IG: 3.6/1,000 h,
Lower Limb 0.67
(2013) CG: 28 CG: 5,226.5 h CG: 5.4/1,000 h
Bhat and Any (ankle, knee, finger/wrist, IG: 4, IG: 736 AE, IG: 5.43/1,000 AE, CG: 0.41
Sreedhar (2019) head, low back, shoulder/elbow) CG: 9 CG: 672 AE 13.39/1,000 AE )
Bonato et al. Lower Limb (ankle, knee, IG: 32, IG: 19,277 h, IG: 1.66/1,000 h, 0.35
(2018) back, leg) CG: 79 CG: 16,844 h CG: 4.69/1,000 h ]
Cumps et al. ) IG: 20, IG: 646.4 h, IG: 1.19/1,000 h,
Lower Limb (lateral ankle) 0.34
(2007) CG: 22 CG: 2589 h CG: 3.54/1,000 h
Emery et al. ) 1G: 202, IG: 26,486.28 h, IG: 7.6/1,000 h,
Lower Limb (ankle, knee) 0.64
(2022) CG: 354 CG: 29,933.23 h CG: 11.8/1,000 h
Emery et al. ) 1G: 130, IG: 39,369 h, IG: 3.30/1,000 h,
Lower Limb (leg, ankle) 0.82
(2007) CG: 141 CG: 34,955 h CG: 4.03/1,000 h
Foss et al. ) IG: 51, IG: 11,106 AE, 1G: 4.99/1,000 AE,
Lower Limb (knee, ankle) 0.65
(2018) CG: 73 CG: 10,769 AE CG: 7.72/1,000 AE
=X e Any (upper extremity, low IG: 1, IG: 144 AE, IG: 6.94/1,000 AE, 0.33
(2020) back, knee/ankle) CG: 3 CG: 144 AE CG: 20.83/1,000 AE ’
Longo et al. Lower Limb (hip/groin, thigh, IG: 14, IG: 23,640 h, 14,760 AE, IG: 0.95/1,000 AE, 0.44
(2012) knee, leg, ankle, foot, trunk) CG: 17 CG: 12,648 h, 7,866 AE CG: 2.16/1,000 AE ’
Slauterbeck  Lower Limb (foot, ankle, lower IG: 46, IG: 32,628A-E, IG: 1.35/1,000 AE, 106
et al. (2019) leg, knee, thigh, groin/hip) CG: 41 CG: 30,605A-E CG: 1.27/1,000 AE )
Stojanovic Lower Limb (ankle, knee, IG: 6, IG: 8,090 AE, 11,2685 h, IG: 0.74/1,000 AE, 0.53/1,000h,
et al. (2022) quadriceps, hamstring) CG: 20 CG: 7,701 AE, 10,7375 h  CG: 2.59/1,000 AE, 1.86/1,000 h
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3) &4 AT =5 =T A a

119e] B30l wEHRAMS AASH A, IRRO| 059 (95% CI
0.47-0.73, p<0.001) o]og &4} oy} @& m=z o] =x| Fupl &
AMoz golsi Uttt Jely 24 7+ o|&io] otkn W o]
(Q=25.85, df=10, p=0.004, 1*=61.311%) 3}21E EAl(subgroup

analysis)g 385t tHFigure 13].

Study name Events / Total Statistics for each study Rate ratio and 95% Cl

Rate Lower  Upper Relative

IG cG ratio limit limit p-Value weight
Aerts (2013) 18/5010  28/527 067 0.37 1.21 0.19 —- 8.18
Bhat (2019) 41736 9/672 0.41 0.12 1.32 0.13 ——r 3.04
Bonato (2018) 32/19277 79/16844  0.35 023 0.53 0.00 & 11.63
Cumps (207) 20/646  2/259 036 020 067 0.00 — 797
Emery (2022) 202/26486 354/29933 064 0.54 0.77 0.00 . 17.16
Emery (2007) 130/39369 141/34955 0.82 0.65 1.04 0.10 . 15.71
Foss(2018) 51/11106 73/10769 0.68 0.47 0.97 0.03 '.- 12.84
Fu (2020) 17144 3/144 033 0.03 320 0.34 0.93
Longo (2012) 14/23640 17/12648 044 0.22 0.89 0.02 —— 6.57
Slauterbeck (2019) 46/32628 41/30605 1.05 0.69 1.60 0.81 <F 11.40
Stojanovic (2022) 6/11269 20/10738 0.29 0.11 0.7 0.01 ) 458
Pooled 0.59 0.47 0.73 0.00 .
0.01 0.1 1 10 100
Favours [Interv ention] Favours [Control]

Figure 13. Forest plot of the overall pooled injury incidence rate (IRR)
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4) &3 TSF (Publication bias)

ﬂ+l>|'

@7 Aol HYY AFE A BW HYE WAL olF o
Funnel plotS £3}o] A|ZA oz sholsjuy 7180 AS &

of wgiFgdol YErY %%ft%kol OJAE]ltHFigure  14].  T2pA]
Trim-and-fill method& A}gsto] 7H9] H719] #3& AY 2 =
BAst Aup 2|58 072 Fu mdro] gl= Zlog sholg]9ltHAdjusted
point estimate of IRR=0.72, 95% CI 0.56-0.91). ¥Jo] A& =35} IRR
O] ol BAERN, o] &4 oY =5 Z2 IO FAHZ A5t &4
o] 28% ST 2e ojugicy.
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Figure 14. Funnel plot of standard error by log rate ratio
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11He] FA(dAr 38, of&} 24,
0.21-0.83,

=}O =2 d
5 I 1E +
=
(1) 48 1§
- o = -
AT Folrtel gEe naistel &
S 13 ).0 =10 =2 d o ABls ;
24 6H)S OO o191 1§ BAS SastsichFigure 15,
A Mg 382 BASH Zah RRo] 0.42(95% CI
_ o ols ES o o) 1_
p=0.013)2 Uefh §ARO2 Qolshr] &4 WS 58% ZaA7|E 2
o2 UERH. ox A4 152 #A Zih IRRo] 0.50(95% CI
0.32-0.78, p=0.002)0.2 et} EAAOCZ LOo]5tH &4 HAIS 50%
A A Ie) iio S
oAl Aoz YR, At A4t oA Aot o 2ot &4
58 X35t Ay, IRRo] 0.66(95% CI 0.50-0.87, p=0.003)C.2 UtE}
o = A o
U SAM0R Qolsi &4 WAL 34% ZAAT)E o2 Uit
Study name Group by Events | Total Statistics for each study Rate ratio and 95% Cl
Sex Rate Lower Upper Relative
IG cG ratio  limit  limit p-Value weight
Bonato (2018)  Female /19277 79/16844 035 023 053 000 Ens a4
Foss (2018) Female 51/11106 73/10769 068 047 097 003 1 5250
Pooled Female 05 032 078 000 <
Bhat (2019) Male 4/73%  9/672 041 012 132 013 —a— 2862
Fu (2020) Male 1/144  3/144 033 003 320 034 870
Longo (2012) Male 14/23640 17/12648 044 022 089 002 — - 6268
Pooled Male 042 021 08 001 <
Aerts (2013) Mixed 18/5010 28/5227 067 037 121 019 — 1237
Cumps (207) Mixed 20/646  2/259 036 020 067 000 —— 1205
Emery (2022) Mixed 202/26486 354/29933 064 054 077 000 [ ] 2684
Emery (2007) Mixed 130/39369 141/34955 082 065 104 040 of 2444
Slauterbeck (2019) Mixed 46/32628 41/30605 105 069 160 081 - 17.46
Stojanovic (2022)  Mixed 6/11260 20/10738 028 011 071 001 —_— 684
Pooled Mixed 066 05 08 000 '3
Pooled Overall 05 041 077 000 <
0.01 04 1 10 100
Favours [Intervention] Favours [Control]
Figure 15. Subgroup analysis by sex group on IRR
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(2) B A

A7 Folxto] W@ AR wejsto] & 11He] 2H(204] U]Y 6%
204 ol 5H)e TPoR 19 1E BAe astctFigure 16].

W @o] 204 ojglel 1ES BAF Hab IRRo| 0.68(95% CI
0.55-0.84, p<0.001)2 UEel} EAIM O R SOojstA &AF WAIS 32% 7t
AA71E Zow Uepdth B Aol 204] olAel 18 RASH Axt
IRRO| 0.42(95% CI 0.29-0.60, p<0.001)2 UEl} EA R0z Qo517
SAF LS 58% AAAT)E o Uehdt,

Study name Group by Events / Total Statistics for each study Rate ratio and 95% Cl
Mean Age
Rate Lower Upper Relative

IG CcG raio limit  limit p-Value weight
Cumps (207) <20yrs 20/646 221259 036 020 067 0.00 —— 903
Emery (2022) <20yrs 202/ 26486354/ 29933 054 054 077 0.00 | ] 2197
Emery (2007) <20yrs 130/39369141/349%55 082 065 104 010 L | 2395
Foss(2018) <20yrs 51/11106 73/10769 058 047 097 003 & 17.36
Longo (20%2) <20yrs 14123640 17/12548 044 022 089 002 — [A)]
Slauterbeck (2019) <20 yrs 46132628 41130805 105 069 160 081 - 14.58
Pooled <20yrs 058 055 084 0.00 ’
Aerts(2013) »20yrs 18/5010 2815227 057 037 121 019 - 2844
Bhat (2019) >20yrs 4]736 9/672 041 012 132 013 —— 902
Bonato (2018)  >20yrs 32119277 79116844 035 023 053 0.00 -.- 45.73
Fu (2020) >20yrs 11144 3/144 033 003 320 0.34 261
Stojanovic (2022) >20yrs 6/11269 20/10738 029 011 07N 001 e U2
Pooled >20yrs 042 029 060 0.00 ’
Pooled Overall 05 03 08 001 <&

0.01 01 1 10 100
Favours [Interv ention] Favours [Control]

Figure 16. Subgroup analysis by average age group on IRR
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Q) sA =289 25T

A meoael AH eEW FEEch M 18 VA ZAu,
IRRO| 0.64(95% CI 0.42-0.98, p=0.042)2 UEh} EAX o=z Qo7
S WAL 36% AAAZIE Aoz Uedth HAl %

52 243t A1, IRRo| 0.48(95% CI 0.30-0.76, p=0.002)2 Ut
AMOR SolstA &4 WAL 52% A7 Ao Uehgtt,

4

0 g2 r
L 1o o
ofm
i)

Studyname ~ Groupby  Events/Total _Statistics for each study Rateratio and 95% CI.

Yolhme Rate Lower Upper Relative

IG CG ratio limit  limit p-Value weight
Aerts (2013) <mean 18/5010 28/5227 067 037 121 0.19 B 2027
Cumps (207) <mean 20/646 22/2589 036 020 067  0.00 —— 19.92
Emery (2022) <mean 202/26486 354/29933 064 054 077 000 . 3148
Fu (2020) <mean 1/144 3/144 033 003 320 034 322
Slauterbeck (2019) < mean 46/32628 41/30805 105 069 160 081 -l- 2511
Pooled <mean 064 042 098 004 ‘
Bonato (2018) >mean 32/19277 79/16844 035 023 053 0.0 -.- 2951
Emery (2007) >mean 130/39369 141/34955 082 065 1.04 010 . 34.95
Longo (2012) >mean 14/23640 17/12648 044 022 089  0.02 - 2020
Stojanovic (2022) >mean 6/11269 20/10738 029 011 071 0.01 —— 15.35
Pooled >mean 048 030 076 000 ‘
Pooled Overall 056 041 077 000 .
0.01 04 1 10 100
Favours [Intervention] Favours [Control]

Figure 17. Subgroup analysis by volume of exercise program on IRR
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CAAl Elold mRIAS a8 I5e 24 23 IRRO|
0.57(95% CI 0.42-0.78, p<0.001)2 Ueh} FSAXo= [olstA &4
El daA7le Ao2 YT JAIGA Efold 22IHS
2eP5tA] k2 1S EAgH ZAyk IRRo] 0.59(95% CI 0.39-0.89,
p=0.011)=2 Y&} AR Rofst &4 2= 41% daA7]l= A

Study name Group by Events / Total Statistics for each study Rate ratio and 95% CI
Type of exercise
Rate Lower  Upper Relative

[} cG ratio  limit limit  p-Value weight
Bonato (2018) Neuromuscular 32/19277 79/16844 035 023 053 0.00 - 1824
Emery (2022) Neuromuscular 202/26486 354/29933 064 054 077 0.00 [ ] 2483
Foss (2018) Neuromuscular 51/111068 73/10769 068 047 097 003 1 19.78
Longo (2012) Neurorruscular 14/23640 17/12648 044 022 089 0.02 —— 1116
Slauterbeck (2019) Neuromuscular 46/32628 41/30605 1.05  0.69 1.60 081 == 1795
Stojanovic (2022)  Neurornuscular 6/11269 20/10738 029  0.11 0.71 001 —_— 8.04
Pooked Neuromuscular 057 042 078 0.00 ‘
Aerts (2013) Not 18/5010 28/5227 067 037 121 0.19 — 2367
Bhat (2019) Not 41736 9/672 041 012 132 013 —_— 9.58
Cumps (207) Not 20/646  22/259 036 020 087 0.00 —— 2314
Emery (2007) Not 130/38369 141/34956 082  0.65 1.04 0.10 . 4057
Fu(2020) Not 11144 3/144 033 003 320 034 305
Pooled Not 059 039 089 001 ’
Pooled Overall 058 045 074 0.00 ’

001 0.1 1 10 100
Favours Intervention] Favours [Control]
Figure 18. Subgroup analysis by type of exercise program on IRR
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244 4 295 nsto F 1189 F3(& AA B9 28, oA F
¥ 9m)S 3
E 25t Ax, IRRo] 0.39(95% CI
0.13-1.19, p=0.099)2 UE} FAR R [OISHA] gkttt &4 48 7
o|7} BHA] BOJQl 129 ®AMsH A}, IRRo| 0.60(95% CI 0.47-0.75,
p<0.001)= Yep} FAACR [OsHA &4 WS 40% TAAZ= A
o2 e

ol

Study name Group by Events / Total Statistics for each study Rate ratio and 95% Cl
Injury site
Rate Lower Upper Relative

[[¢] CG  ratio limit limit p-Value weight
Bhat (2019) Any 4/736  9/672 041 012 132 043 —.—- 76.51
Fu (2020) Any 1/144 3/144 033 003 320 034 & 2349
Pooled Any 039 013 119 010 ’»
Aerts (2013) Lower limb 18/5010 28/5227 067 037 121 019 ——te 855
Bonato (2018)  Lower limb 32/19277 79/16844 035 023 053 000 - 1212
Cumps (207) Lower limb 20/646 22/259 036 020 067 0.00 — 833
Emery (2022) Lower limb 202/26486 354/29933 064 054 077 000 & 17.78
Emery (2007) Lower limb 130/39369 141/34955 082 065 1.04 0.0 - 16.30
Foss (2018) Lower limb 51/11106 73/10769 068 047 097 003 ~=- 13.36
Longo (2012) Lower limb 14/23640 17/12648 044 022 089  0.02 —— 6.88
Slauterbeck (2019) Lower limb 46/32628 41/30605 105 069 160 081 -+ 11.88
Stojanovic (2022) Lower limb 6/11269 20/10738 029 011 071 001 —_— 4.80
Pooled Lower limb 060 047 075 000 ’
Pooled Overall 059 047 073 000 ’

0.01 041 1 10 100
Favours [Intervention] Favours [Control]

Figure 19. Subgroup analysis by athletic injury site on IRR
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7) HefE Ao x3E Fo] vEE HF Fot

B A7oA AFRS uEY 9¥ WhETE 23 159 RoB 2.0
A3 s Bo] x|&o]| mets RCTQ Quasi-RCT tjxpele] &3

3M2 RoB 2 for randomized controlled trials toolS AME519 11,

Cluster-RCT OJx}QIo] &3 8HE RoB 2 for cluster-randomized

trials tool& AREsHICE.
(1) RCT, Quasi-RCT @7 tatele] vlEd 1@ Bt

SArolu Aol A A71E uEY ' st Exjo|A ojZa gt
HEY oA 66.7%7F FS HIEY 97, 33.3%L d¥ Sz WY
o EAAL Ateo AEoz Qdt vEY W Hud ALAW N
oA 100%7} F uEY 9oz Wiy, ‘FAAL S5
HEY oL 33.3%7F Fe vE 2 W7ty
it whaba AMubsoz 33.3%= ‘

2 -7tE] A cHFigure 20, 21].

0,

Overall Bias

Selection of the reported result
Measurement of the outcome

Mising outcome data

Deviations from intended interventions

Randomization process

0 10 20 30 40 50 60 70 80 90 100

Low risk Some concerns M High risk

Figure 20. Risk of bias summary for randomized controlled trials
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Deviations from intended interventions

Emery (2022)
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Figure 21. Risk of bias graph for randomized controlled trials
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Appendix 1. Search strategy

(1) Database: MEDLINE (OVID)

PICOSD # Searches Results
1 exp Athletes/ 18,882
2 athlete*.mp. 67,664
3 player*.mp. 72,861
4 exp Sports/ 209,684
5 sport*.mp. 125,814

b 6 ballsport*.mp. 9
7 ball sport*.mp. 205
8 exp Basketball/ 2,760
9 basketball*.mp. 5,519
10 OR/1-7 341,666
11 8 or9 5,519
12 10 and 11 5,172
13 exp Exercise/ 236,761
14 exercise*.mp. 442,912
15 training*.mp. 549,730
16 condition*.mp. 2,491,571
I 17 stretch*.mp. 88,079

18 warms*.mp. 85,846
19 cool*.mp. 71,914
20 workout*.mp. 1,810
21 prevent*.mp. 2,709,422
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22 OR/13-21 5,876,335
23 exp "Wounds and Injuries"/ 987,646
24 wound*.mp. 435,729
25 injur*.mp. 1,356,634
26 exp Athletic Injuries/ 30,322
27 "athlet* injur*".mp. 30,893
28 "sport* injurx".mp. 5,080
29 sport* injur*.mp. 5,080

0 30 athlet* injur*.mp. 30,893
31 OR/23-30 1,935,636
32 exp Incidence/ 295,949
33 inciden*.mp. 1,139,292
34 injur* ratex.mp. 5,252
35 "injur* rate*".mp. 5,252
36 OR/32-35 1,142,512
37 exp Randomized Controlled Trial/ 579,796
38 randomized controlled trial.mp. 617,994
39 exp Random Allocation/ 106,883
40 random allocation.mp. 108,698
41 random* allocat*.mp. 141,478

SD 42 randomi*.mp. 1,039,133
43 exp Controlled Clinical Trial/ 669,962
44 controlled clinical trial.mp. 112,356
45 exp Clinical Trial/ 952,771
46 clinical trial.mp. 775,860
47 OR/37-46 1,544,281

P+I+O+
D 48 12 AND 22 AND 31 AND 36 AND 47 | 39
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(2) Database: EMBASE

PICOSD # Searches Results
1 ‘athlete'/exp 71,643
2 athletex:ti,ab,kw 77,397
3 player=:ti,ab,kw 89,251
4 ‘'sport'/exp 205,453
5 sport*:ti,ab,kw 129,105
6 ‘ball sport'/exp 33,433
7 ball AND sport*:ti,ab,kw 2,295

g 8 ‘ball sport=':ti,ab,kw 233
9 ballsport*:ti,ab,kw 22
10 '‘basketball'/exp 5,268
11 basketball=:ti,ab,kw 6,192
12 OR/1-9 368,178
13 10 or 11 7,328
14 12 AND 13 7,077
15 ‘exercise'/exp 416,777
16 exercisex:ti,ab,kw 470,370
17 'training'/exp 103,468
18 training*:ti,ab,kw 694,344
19 ‘conditioning'/exp 67,242
20 condition#*:ti,ab,kw 3,022,657
I 21 ‘stretching'/exp 5,394

22 stretch=:ti,ab,kw 93,982
23 warm=:ti,ab,kw 103,097
24 coolx:ti,ab,kw 79,884
25 workoutx*:ti,ab,kw 2,752
26 ‘prevention and control'/exp 2,531,561
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27 prevent*:ti,ab,kw 2,204,691
28 OR/15-27 7,951,388
29 'injury'/exp 2,681,544
30 injur=:ti,ab,kw 1,261,589
31 woundx*:ti,ab,kw 316,994
32 'sport injury'/exp 36,355
33 'sport* injur=':ti,ab,kw 6,849
34 sport* AND injur=*:ti,ab,kw 70,197
0 35 athletx AND injur=:ti,ab,kw 28,847
36 ‘athlet* injur*':ti,ab,kw 1,927
37 OR/29-36 3,198,561
38 'incidence'/exp 621,253
39 inciden*:ti,ab,kw 1,484,444
40 injurx AND ratex:ti,ab,kw 260,288
41 'injur* ratex':ti,ab,kw 6,216
42 OR/38-41 1,861,611
43 '‘randomized controlled trial'/exp 735,701
a4 ra.ndo.mized AND controlled AND 484.375
trial:ti,ab,kw
45 'randomization'/exp 95,549
46 randomix*:ti,ab,kw 1,103,483
47 random AND allocation:ti,ab,kw 6,080
48 random* AND allocat=:ti,ab,kw 86,808
sb 49 ‘controlled clinical trial'/exp 913,272
50 co.ntr.olled AND clinical AND 606.952
trial:ti,ab,kw
51 ‘controlled study'/exp 9,370,174
52 controlled AND study:ti,ab.kw 5,208,412
53 ‘clinical trial'/exp 1,757,271
54 clinical AND trial:ti,ab,kw 879,451

- 142 -



55 OR/43-54 10,687,225
14 AND 28 AND 37 AND 42 AND
56 219
P+[+O+ 55
SD 14 AND 28 AND 37 AND 42 AND
57 185

55 AND [embase]/lim
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(3) Database: Cochrane library

PICOSD # Searches Results
1 MeSH descriptor: [Athletes] explode 1178
all trees
2 (athletex):ti,ab,kw 7,879
3 (player=):ti,ab,kw 4,400
4 I{ﬁfii edsescnptor: [Sports] explode 17986
5 (sportx):ti,ab,kw 11,891
p 6 (ballsport*):ti,ab,kw 2
7 (ball sport*):ti,ab,kw 274
g MeSH descriptor: [Basketball] 209
explode all trees
9 (basketball*):ti,ab,kw 744
10 {OR #1-#7} 32,014
11 #8 OR #9 744
12 #10 AND #11 646
13 MeSH descriptor: [Exercise] explode 28.782
all trees
14 (exercisex):ti,ab,kw 123,875
15 (trainingx):ti,ab,kw 110,720
16 (condition*):ti,ab,kw 325,836
I 17 (stretch=):ti,ab,kw 9,222
18 (warm=):ti,ab,kw 10,598
19 (cool*):ti,ab,kw 5,493
20 (workout*):ti,ab,kw 793
21 (prevent=):ti,ab,kw 256,357
22 {OR #13-#21} 679,948
0 03 MeSH descriptor: [Wounds and 29.299

Injuries] explode all trees
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24 (woundx):ti,ab,kw 34,677

25 (injur*):ti,ab,kw 70,135
MeSH descriptor: [Athletic Injuries]

26 783
explode all trees

27 (athlet* injur=):ti,ab,kw 2,577

28 (sport* injur=):ti,ab,kw 3,077

29 ("sport* injur*"):ti,ab,kw -

30 ("athlet* injur+"):ti,ab,kw -

31 {OR #23-#30} 107,646
MeSH descriptor: [Incidence] explode

32 10,776
all trees

33 (inciden=):ti,ab,kw 141,721

34 (injur=* ratex*):ti,ab,kw 19,233

35 ("injur* ratex"):ti,ab,kw -

36 {OR #32-#35} 156,950

37 MeSH descriptor: [Randomized 118
Controlled Trial] explode all trees

38 (randomized controlled trial):ti,ab,.kw | 659,631
MeSH descriptor: [Random

39 ) 20,679
Allocation] explode all trees

40 (random allocation):ti,ab,kw 26,036

41 (random=* allocatx):ti,ab,kw 103,956

SD 42 (randomix):ti,ab,kw 1,044,542

MeSH descriptor: [Controlled

43 o i 127
Clinical Trial] explode all trees

44 (controlled clinical trial):ti,ab,kw 561,127
MeSH descriptor: [Clinical Trial]

45 141
explode all trees

46 (clinical trial):ti,ab,kw 673,811

47 {OR #37-#46} 1,154,907

P+1+O+ 13 #12 AND #22 AND #31 AND #36 18
SD AND #47
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(4)

Database: SPORTDiscus (via EBSCO)

Searches

Results

( (athlete* or player* or sport* or ballsportx or ball
sport*) and basketball* ) AND ( (wound* or injur* or
athlet* injur* or sport#* injurx*) ) AND ( (inciden* or
injur* ratex) ) AND ( (exercise* or training* or
condition* or stretch* or warmx or cool* or workout*
or prevent*) ) AND ( (randomized controlled trial or
random allocation or random# allocat* or randomi* or
controlled clinical trial or clinical trial) )

29

()

Database: KISS

Searches

Results

RA| = Ao A2 E| AR X |7 |athlete|player|elite|sport|ball)
(&Ibasketball) AND A = & |&H | E&fo]d =2 23| of
|Z4] |7 2] |71t A d |exerciseltraining| program|prevent|warm
|cool|condition AND A A|| = BAH&AHAN] [injury|injuries AND
A = HAHEY 2|3 4|7 4|3]| 7 lincidence|ratio|rate AND
RAA| = S22 A D |25+ A @5 A [randomized|rando

mised|RCT|intervention Xt 82-53 = st&X] ExXjA H = KCISA
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(6)

Database: RISS4U

<AND> AA| : &Y = |54 714~ 8]| A ]incidencelratio|rate
<AND> ZA| : 2A [ 2 A F 5w [A ™5 Al randomized]

randomised|RCT|intervention

# Searches Results
A - (AL E| AR X |SL7]|athlete|player|elite|sport|ball)
(5tIbasketball) <AND> ZA| @ &&|&d|Eo]d|Zs 758
ofjgt| &8 |- 2] |71 A d |exerciseltraining|program|prevent|

1| warm|cool|condition <AND> A&|| : HAH&AHAN|injury|injuries | 7

47 - . ;:1._




Appendix 2. List of the included studies
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jump-landing training program: a feasibility study using the
RE-AIM framework. 48(3), 296-305.

Bhat, N. A., & Sreedhar, K. (2019). A study on the effect of
eight weeks exercise training protocol to prevent ankle and
knee injuries among basketball players. Indian Journal of
Public Health Research and Development, 10(5), 187-191.

Bonato, M., Benis, R., & La Torre, A. (2018). Neuromuscular
training reduces lower limb injuries in elite female basketball
players. A cluster randomized controlled trial. Scandinavian

journal of medicine & science in sports, 28(4), 1451-1460.

Cumps, E., Verhagen, E., & Meeusen, R. (2007). Efficacy of a
sports specific balance training programme on the incidence
of ankle sprains in basketball. Journal of sports science &
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Appendix 3. List of the excluded studies with
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randomized control trial. International unpublished paper
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2 | on injuries in female soccer and basketball | (no basketball
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Longo, U. G., Loppini, M., Berton, A.,
Rizzello, G., Marinozzi, A., Maffulli, N., &
Full-text
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Appendix 4. Questionnaires
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Abstract

An Investigation of Athletic
Injuries by Age and the Effect of
an Injury Prevention Exercise
Program for the Elite Basketball

Players

Park, Soyoung
Department of Physical Education
The Graduate School

Seoul National University

Objectives: This study aimed to investigate athletic injuries in
elite basketball players and analyze them according to sex, age
range, athletic career, position played, and injury site. In
addition, [ investigated the intervention effect of injury prevention
exercise programs through a systematic literature review and

meta-analysis.

Methods: Dissertation 1 describes the investigation of athletic

injuries by age range. Elite basketball players registered with the
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Korean Sport & Olympic Committee as of 2022 were selected for
inclusion. The required sample size was calculated using an
assigned sample from quota sampling with a confidence level of
95% and a 15% margin of error. An online questionnaire using
Google Forms was used as the measurement tool, and comprised
basic questions regarding athletic injury based on the site of
injury, injury-related questions, and psychology questions. For
each item, a frequency analysis was conducted, and the
percentage was determined. The injury incidence rate (IR) per
1,000 AE (athlete-exposure) was calculated, and a 95% confidence
interval (CI) was presented accordingly. The between-group
difference according to the presence or absence of athletic injury
was confirmed using a Chi-square test, and an independent t-test
or one-way analysis of variance was performed to determine the
difference in IR between the groups. In addition, to confirm the
odds ratio (OR) for the presence or absence of athletic injury
according to the covariates, the OR and 95% CI were calculated
using logistic regression analysis. Data were analyzed using
Stata/SE (version 17.0; Stata Corp., College Station, TX, USA),
and the statistical significance level was set at p<0.05.

Dissertation 2 presents the systematic review and meta-analysis.
A literature review was conducted in conformance with the
PRISMA guidelines, and key questions were selected according to
the PICOTS-SD format. On October 14, 2022, foreign electronic
databases (MEDLINE, EMBASE, Cochrane library, SPORTDiscus)
and domestic electronic databases (KISS, RISS4U) were searched.
Risk of bias (RoB) 2 was used for the RoB assessment of the
selected literature, and Covidence systematic review software

(Veritas Health Innovation, Melbourne, Australia) was used for the
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systematic literature review. For data analysis and synthesis,
Comprehensive Meta-Analysis (version 4; Biostat, Englewood, NJ,
USA), was used; the incidence rate ratio (IRR) was calculated for

the size of the intervention effect, and the 95% CI was presented.

Results: In Dissertation 1, a total of 400 elite basketball players
were evaluated for athletic injuries, and 195 (48.75%) experienced
injuries. Significant differences regarding the occurrence of
injuries were found in the groups based on sex, age range, and
athletic career. The IR was highest among college athletes
regardless of sex, and a significant difference was confirmed only
for age range: this difference was identified in high school and
college athletes. The frequency of injury and re-injury to the
lower limbs was highest. Skin bruising was defined as the first
injury to the head and wupper Ilimbs, followed by muscle
inflammation of the trunk, and ligament sprains/ruptures of the
lower limbs. The severe injury types based on the period of
interruption of competition and training, were bone/skin bruises
to the head, spondylopathy of the trunk, bone fractures and skin
bleeds of the upper limbs, and ligament sprains/ruptures to the
lower limbs. In the case of the head and upper limbs, the
intrinsic cause of the athletic injury was due to ‘'excessive
technique/movement attempt', and in the case of the trunk and
lower limbs, it was due to 'overuse/lack of rest'. Extrinsic causes
were all 'problems caused by other players' regardless of the
injury site. The OR for the presence or absence of athletic injury
according to the covariate was higher in high school and
university athletes than in elementary school athletes, and the

OR in the third quartile was higher than that in the first quartile
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of competition AE.

The systematic literature review and meta-analysis presented in
Dissertation 2 included 11 studies. As a result of adjusting the
IRR, the size of the intervention effect of the injury prevention
exercise program was statistically significant. Regardless of sex,
the average age, amount, and type of intervention exercise
program, were significant factors, whereas the site of injury was
only significant in the lower limbs. Analysis of the statistically
significant injury prevention exercise programs confirmed that
they were performed 3.5+0.7 times per week for 20.0+8.2 min

per session, for an average of 27.4+8.8 weeks.

Conclusions: [ confirmed that the actual condition of athletic
injuries varies according to sex, age range, and injury site, which
suggests that preventive measures for injury should be
customized according to each variable. Therefore, effective injury
prevention measures that can be applied to the field could be
formulated by developing a sports injury database (Injury
Surveillance System; ISS) suitable for the domestic situation, and
by conducting a long-term investigation. Additionally, this
systematic literature review and meta-analysis confirmed that
injury prevention exercise program interventions are effective in
reducing athletic injuries in elite basketball players. Therefore,
implementation of an injury prevention exercise program could
actively reduce the occurrence of injuries in the field, and
should be performed at least 3.5 times per week, for 20.0 min

per session, for a total of 27.4 weeks.

keywords : Athletic injury, Elite basketball player, Injury
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prevention, Exercise program, Systematic literature review,
Meta-analysis
Student Number : 2018-38581

- 172 - ] L2



	Ⅰ. 서   론
	1. 연구의 필요성
	2. 연구의 목적
	3. 연구의 가설
	4. 용어의 정의

	Ⅱ. 이론적 배경
	1. 스포츠 손상
	1) 스포츠 손상의 정의
	2) 스포츠 손상 발생 위험 요인(risk factor) 및 메커니즘(mechanism)
	3) IR

	2. 농구와 스포츠 손상
	1) 농구
	2) 농구선수에게 필요한 생리학적 요인 및 손상과의 관계
	3) 농구선수의 스포츠 손상 실태

	3. 손상 예방 운동 프로그램
	1) 손상 예방
	2) 농구선수를 위한 손상 예방 운동 프로그램


	Ⅲ. 소논문 1
	1. 서   론
	2. 연구 방법
	1) 연구 대상
	2) 연구 설계
	3) 측정 도구
	4) 연구 절차
	5) 통계 분석

	3. 연구 결과
	1) 연구 대상의 특성
	2) 스포츠 손상 발생 여부
	3) 스포츠 손상 발생 수준 및 IR
	4) 신체 부위에 따른 손상 빈도, 종류, 재손상, 중단 기간
	5) 스포츠 손상 발생원인
	6) 공변인에 따른 손상 유무의 승산비
	7) 스포츠 손상 발생 직후의 최초 처치 및 이후 치료 방법
	8) 심리설문

	4. 논   의

	Ⅳ. 소논문 2
	1. 서   론
	2. 연구 방법
	1) 연구 설계
	2) 핵심 질문
	3) 검색 용어와 방법
	4) 자료 선정
	5) 자료 추출
	6) 비뚤림 위험 평가
	7) 자료 분석 및 합성

	3. 연구 결과
	1) 자료 선정
	2) 체계적 문헌고찰에 포함된 문헌의 특성
	3) 손상 예방 운동 프로그램의 중재 효과
	4) 출판 편향 (Publication bias)
	5) 하위그룹 분석 (Subgroup analysis)
	6) 스포츠 손상 예방 운동 프로그램의 특성
	7) 메타분석에 포함된 문헌의 비뚤림 위험 평가

	4. 논   의
	5. 결론 및 제언

	참고문헌
	부 록
	Abstract


<startpage>14
Ⅰ. 서   론 1
 1. 연구의 필요성 1
 2. 연구의 목적 6
 3. 연구의 가설 6
 4. 용어의 정의 7
Ⅱ. 이론적 배경 8
 1. 스포츠 손상 8
  1) 스포츠 손상의 정의 8
  2) 스포츠 손상 발생 위험 요인(risk factor) 및 메커니즘(mechanism) 9
  3) IR 11
 2. 농구와 스포츠 손상 13
  1) 농구 13
  2) 농구선수에게 필요한 생리학적 요인 및 손상과의 관계 14
  3) 농구선수의 스포츠 손상 실태 16
 3. 손상 예방 운동 프로그램 18
  1) 손상 예방 18
  2) 농구선수를 위한 손상 예방 운동 프로그램 19
Ⅲ. 소논문 1 21
 1. 서   론 22
 2. 연구 방법 25
  1) 연구 대상 25
  2) 연구 설계 25
  3) 측정 도구 28
  4) 연구 절차 29
  5) 통계 분석 30
 3. 연구 결과 31
  1) 연구 대상의 특성 31
  2) 스포츠 손상 발생 여부 32
  3) 스포츠 손상 발생 수준 및 IR 35
  4) 신체 부위에 따른 손상 빈도, 종류, 재손상, 중단 기간 39
  5) 스포츠 손상 발생원인 51
  6) 공변인에 따른 손상 유무의 승산비 53
  7) 스포츠 손상 발생 직후의 최초 처치 및 이후 치료 방법 54
  8) 심리설문 56
 4. 논   의 61
Ⅳ. 소논문 2 69
 1. 서   론 70
 2. 연구 방법 73
  1) 연구 설계 73
  2) 핵심 질문 73
  3) 검색 용어와 방법 75
  4) 자료 선정 75
  5) 자료 추출 76
  6) 비뚤림 위험 평가 77
  7) 자료 분석 및 합성 77
 3. 연구 결과 80
  1) 자료 선정 80
  2) 체계적 문헌고찰에 포함된 문헌의 특성 81
  3) 손상 예방 운동 프로그램의 중재 효과 88
  4) 출판 편향 (Publication bias) 89
  5) 하위그룹 분석 (Subgroup analysis) 90
  6) 스포츠 손상 예방 운동 프로그램의 특성 95
  7) 메타분석에 포함된 문헌의 비뚤림 위험 평가 96
 4. 논   의 99
 5. 결론 및 제언 104
참고문헌 108
부 록 139
Abstract 168
</body>

