Check for
updates

Korean Journal of Sport Science 2023, 34(2), 227-245
https://doi.org/10.24985/kjss.2023.34.2.227

KsPo®

Original Article

On-ice and Field Performance Characteristics of Ice-hockey
Players: Focusing on the Relation with Patient-reported Outcome

Hyung Gyu Jeon'?, Kyung Uk Oh'?, Inje Lee** and Sae Yong Lee

'Department of Physical Education, Yonsei University
*International Olympic Committee Research Centre Korea
*Department of Sports Rehabilitation Medicine, Kyungil University
*Institute of Convergence Science, Yonsei University

Article Info
Received 2023.01.26.
Revised 2023.03.10.
Accepted 2023.06.21.

Correspondence*
Sae Yong Lee
syleel@yonsei.ac.kr

1.24%

PURPOSE The purpose of this study was to investigate the characteristics of field
and on-ice performances of ice-hockey players and the relationship of performance
with subjective joint pain and dysfunction. METHODS A total of 25 male college ice-
hockey players were evaluated for 19 items of performance. Pain and dysfunctions
in the lower extremities and lower back were confirmed through the Foot and Ankle
Outcome Score, Knee Injury and Osteoarthritis Outcome Score, Hip Dysfunction

and Osteoarthritis Outcome Score, and Osweatry Disability Index questionnaire.
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Players with similar performance characteristics were classified through a cluster
analysis, and differences in performance and patient-reported outcomes between
clusters were analyzed with a one-way analysis of variance. RESULTS The ice-hockey
players were classified into “lower muscular strength and performance (cluster 1),
“lower cardiorespiratory endurance (cluster 2)," and “high muscular strength and
performance (cluster 3)." Players in cluster 1 had more frequent ankle and knee joint

dysfunctions and pain compared to those in cluster 3. Several performance test
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items affected the subjective joint score, and the related performance items were
more in the proximal joint than in the distal joint. CONCLUSIONS Ice hockey players
should perform training to supplement their individual lack of on-ice and field

performance. Since performance may be limited because of joint dysfunction and
pain, a joint-specific intervention strategy should be applied to improve physical and

athletic performances.
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B4o] v AFE o] QL FAT} 5
Ago] wl2A REEEEE 2 AZF 59t FAAA A whelE 2
g9h4 0 g L9 5fjo} 5l= F&Eo|tkBishop et al,, 2003; Nightingale
et al., 2013). wWetA] ofo|Asty] A4 7hg 9 74 T2 1 gk
A% 283 5 =2 <09, 29, A, U384, 594,
dFA4S 2EoF oK (Cejudo et al., 2020: Krause et al., 2012;
Potteiger et al., 2010). E3}t, o}o]Ad}7|o A= vt A7 (body
checking)o]2h= F2& 5ol A4 FHo] o&=HER, A &
A9t H(puck) -7 FANA =& H] FolAE =2 5
o A 221 A 5 7F F-3 25F A HH(Nightingale et
al., 2013). A Hl(on-ice)oll Al === ofo| Adty| FE9] EA4
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=2 559 AAl0H olF 7le2 LAY, ol £, I, +
59, $x9 23515 Q739 HBehm et al., 2005; Krause et al.,
2012). AP A4l = 2oLt #FHo] AA0l” o5 £&et A
T Qlo(Behm et al., 2005: Farlinger et al., 2007; Krause et
al., 2012; Mascaro et al., 1992), £3] 5}A| 2] o L2 A& &
ZA718 1 AA S 713 JERG T Peyer et al., 2011). ‘I]rEHi
71% A2 WA flollA 5B Y T A 4EEE, ofo]As} o

£ 4t PRt oiet WA L5 ES ikt /‘]7\'1]“Eﬂ
= YYo= Yrid avt Stk

ol H

0}01_0}71 H42 oo 9= U Wy 5SS dAks
918} chorat FBo] AAE gAek., ABATE ofo]Ashr] Mgl
zl%ff—lce) 9 me T%A P Brret] g8 A 29, 7]
54 2% 59, w49 70 59, 994, 79 59 59 352

AAFAEHBehm et al., 2005 Bracko & George, 2001; Burr
et al., 2007, 2008; Cejudo et al., 2020; Farlinger et al., 2007;
Jamnik et al., 2007; Peyer et al., 2011; Power et al., 2012;
Walsh et al., 2017, 2018). W4 9149 L&+ AS5S Al
A AHATE 1) A4 B4 59 &I, 2) ceo] i) %
ote IAE gEohs AlZh 181 3) B kS BHEos Sl
£ S4oke 59 AARE B Hd &8, 1384, A7E 59 A
FEo] gt sl AAl0l" 7]1&S AAIATHBehm et al., 2005;
Bracko, 2001; Bracko & George, 2001; Buchheit et al., 2011;
Farlinger et al., 2007). o]} Zo], o8] =9 A& E4S AAt
3}7] 98] thokst AAL 8= /ubHo] 5|1 Qo) A4 w T
A I/ALSERolHE 3T § oA A= R4
8ot 3718 4 JZ2d 5 Y= A &3 B7F 2 8ot
wetA ofolxaly] EBole] MY 24 WAe et 2L )
7HA ZHolA 9d a7t Stk AA, 2 4 WA -OrE—/F“EE—’.
FES 9 Y oty 3 ¥ E A 20 AFEY £F
W 2 Qlojof Tt B4, A U ERhest A5 AY 54
AA ZRERE Agor Bet A, 7 A1Y B2 W) A4 aavt
FEE|A] grofof gttt I BE & ofo]Asty] F&o| E3tE AY &
4 mREs AN, Ao B 4% 2T AY 38 55 o
HE Aol A5 351, o] & &9 ofolAsty] S5 53 A
o 24 Z2Ego] ga AuHQ vk AR 23T Bast ok
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shREho 2, M4 9le] B4 EAS sttt SARE £
2 7H 445719 28K 4 glolok ek ol g Wold 2%
S92 230 U2 o] 2US TN, T A HE719
A Fae HT R HolA] 58 & ek E AY
Sz mE 2UE EAM L F/1PBE BAZ 4% A9 B4
of whe} kA vehg 4 itk Wbl 243 BAE Be A4
Q19 254 EA] U2 ol S ofasta fAMo] wet Mg

g BRol AL ool As
371 Q1A Fa skt

EZ3 F32 7152 HA(subjective dysfunction)S A8 4 &
s TS A= 82 F stHolt(eon et al., 2021;
Woérner et al., 2019). ofo] A5 | = ZZA A FAfo] &2 Fko]
B2 AY 23 e BE) A ST T as 7 BAS
mjetsi= Zlo] FQ.5ttH(Baranto et al., 2009; Bigg et al., 2022a,
2022b; Flik et al., 2005; Jeon, Kim et al., 2022; Jonasson et
al., 2011; Lundin et al., 2001; Mosenthal et al., 2017; Warsh
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et al., 2009). £3], ofo]A3}7] A4+ StA(lower extremity)2}
slEjofA o] Zom g dfd F9 5351 Ve HAS WU
A& g 971 Qltk(Baranto et al., 2009; Jeon, Kim et al., 2022;
Jonasson et al., 2011; Selanne et al., 2014). ofo]A38}7] A&
qdog 55 9 7leRAE E)lsto] Alg 81ute] BAE AA
S AYPALE AHEH, JF THol| FFo] A& Aee B2 94
2 <& BoFUH(Oliveras et al., 2020). =3, 43 &0
A FTH 7)1 e A et ne3 dY 2 9 2e-dd 29 v
E79] AAE HARE AFATE F 84 7F v B2 AT
ZAstctal B 15k (Worner et al., 2019), thFst AFZ207F X
I Gtk T8y @A ofo|AsH| AE AR 255 HE
T 3R A7 R T A HARE At v 22 TH0IA
7 2R AA, Fd TSl £ 55 9 7sHHo] 22 9
2] dokx #E9] 55 4 7R AHE Ao & AASE A+
% HEolvh 24, S AVHE T Aaet 54| BAE

ikl cﬂ:r"% njHlsict. £5], B& 9 WA F 7HA 848 1
2Rl a7t Q. A4, 3%5?—

o E]r% TE A1 Aolg HARRE A= F55t
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AL ulshe}. wetA] ofo] sty
2 549 J&éﬂ 55 955 ARS
A(Kim & Kim, 2022), 255852 L 3713 g4] g
£ A3¢ wat 9t

£ A7 G TS AL FYS) Ao SRk D
dhef ofol2sly] M40 WA U WE SE4YY SES A
PEEEEEECIEERE I E}%EE ABw. 3) W4
9 9E eESgY] et 58 249 542 vokit §) &5
Saeo] et 98, 78, oY w4 U 89 84 ke A
o Hjol% AT 5) 34 L 3g) R9l0] 7o) L mA:
AY 822 ATk AT 24 DS 99 b 2L FAH
ATHE AL D ololsi) 10 9y ol 8
ot} 2) AlY 2% BB F U F=
o yFEe BYEE raoa] Aolth. 3) 54 o] 70 B
A 7 549 Aol 9 4) w2, 55, oY wd ° 2o B A%t
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Table 1. Participants demographics

Ice hockey players (n=25)

Age (years) 2.52+1.23 (19-23)
Height (cm) 178.42+4.27 (172-186)
Body mass (kg) 78.08+4.55 (71-88)

Career (years) 12.56+2.38 (7-17)

Attacker" 13 (52%)
Position Defender 9 (36%)
Goalie 3 (12%)

* The attacker position includes center forward and wing forward.
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2579] 4 S ofo] 2
474 2oz QI8 s U

L 2 ATolA A2w gt
A0l olgt otol Aty 4B ATEANA B4, 4, %
AHL (Table 17} 2.

&, &Ao" .
2 =3 & 19852 ESHsFAtH(Dinyer et al., 2022; Hertel
& Olmsted-Kramer, 2007; Jeon, Lee et al., 2022; Lawson et
al., 2021; Lopez-Samanes et al., 2022; Macht et al., 2016;
Thompson et al., 2023). A7 A = Q3L A= S5 4]
FHH o Aot A FY, 55 BAE 2 Vs FEE X
AFshE A8 A9 Foot and Ankle Outcome Score (FAOS), Knee
injury Osteoarthritis Outcome Score (KOOS), Hip disability
and Osteoarthritis Outcome Score (HOOS), Oswestry Disability
Index (ODDE ZHMJotlth. BE A7oAE HFoR A+ 54
I AP AR}l ol AT &, AR} S Aol ALt £
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£ ATt A eelAolfuslE o S-S 8g 7]
Hho 2 S35k tH(No. 7001988-202210-HR-1334-03).

AT Hd 282 Hrkety] 9s 13 Ho 9 &
(I-repetition maximum, 1-RM) A& &35}t AT AE=
Hergl 58 5402 1-RM &3] Fofsiglon, 5 Hod,
AET} 22 o] 2o g X Al o18EA] gk
1-RM 742 B4 A& {4 HsKsubmaximal) 72} §HE
3l*(repetitions-to-fatigue)& 7155t 1L, O’ Cooner?] 54& ©]
25to] 1-RME 7H AAHFATHO Connor et al., 1989). |t &
g A A, AAA o|2a1u]EE o] &-5to] 10%7t FH 5= A
St 2852 SR A dAte 22 1-RM 7159] 80% F
ol&2 P glom, 103] ol 3ol 3 B 5-10kgd] FAE
F7keto] AEA sttt Macht et al., 2016). AE 7F FAAIZEE 5
2o & AAstgon, nE 542 335 23 otA] gt

1. Deadlift

HEZZE 4 A AR = & Alo] 7S oy H]e 5
SHA| gt &, ARG E TIPS ARESto] PSS 4o SR AR Al
20 S| AZSHA E o, 52 9 Al TEA] HEL AGE AHE
FASIAS. A5 7+ F vhdo] e ke Aol fl, 5 2 91
T o] &3] H(extension) Al J&O2 7HEsHH, 357} s
=3 (flexion) Al AJ5 S¢=2 AASIA] E¥th(Lawson et al., 2021).

wg'L

' Lands
on ground

' l Jumps dowi
) from box

Fig. 1. Physical performance assessment on field. A, Revised Bronco test; B, Revised T-test; C, Revised triple—hop; D, Landing Error Scoring System
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2. Squat

Squat =% Al dF&A= high-bar squats
W AJE SE H"V\V] T Aol Y] A= 0177]1‘4‘111‘?—‘3} =
= WA 299 = upEZ Fa et £u)7F SR EE A5} 9o
7 AZshe], T ElZ9] EH?QX}(greater trochanter)’t #59] 2%
Ait(lateral epicondyle)® .t} ofgfjZo] & wj7tA]| s1733tch.
517 3 L2 9 oy #go] 445 HE 7] B Jo7l A4S
4 RO ot tHThompson et al., 2023).

Pst7] A8 ut

o

4

3. Leg curl

Leg curl 574 Al A3FozE 32 1HF 5717 AA
O] QHEE AAE YFA7| 1, W BE ] opd | AAE HEof 1L
BARG. A= HEEY &5 condyle)S 12 &5

717-9] & FEAZ &, HE2 H Y viSZ 3 (dorsiflexion),
JPgTEL oF 15° F8S A2 FH|gttH(Marchetti et al.,
2021). EH7F SREHH, AFEoIAEs F5 FEE 90° o w1

AlA Leg curl& =3It 2 S ot= B, U5 HH 9 o
HEE3Z fA51, 93 TE9 242 Aottt

4. Leg extension

Leg extension2 1A 57| 1S AL8sto] A5t AT
Folate 571700 ghoh HE B0 gH RS &5V Hot
o} A2 =o] 1PN T AL 571 WAt o 90°% #
At ER7F AR Y, ARGt F5 BEE et J(eF
180°)3tAtH(Dinyer et al., 2022). T2 T2 ] AL HA|5}7] ¢

o e 7k gl TAT FHhE B2 Pt

OITurning point I, [ o )
e | Turning point I\ TA,_/"

——
® J/@ 7N
A x2 h

=

7154 249 Ak
A7) 849 T 24sH ol 371 A Ashal
HFigure 1).

1. Revised Bronco test

2 AtoAs 2 A9 287|9 BFHae s&o] xotkH
Bronco TestE %3to] AAI5F T} Bronco Test:= H| F50
A F2 AHEEE AY 53 "AAPHoltHLopez-Samanes et al.,
2022; Sant'Anna et al., 2022). Bronco Test= A|Z+ X4, 20m,
40m 60m T+7he 23S 47] S FESto] ThA] AF AF e
2 EoloA H&d|, AA F7H0- ZOm O 40m, 0-60m)9] ¥H&
< oA A $38510] 5 1,200m A ooh= AIZRE ST
2 dFodes b2 A 54 AA TR %E* 15tz FAE
£ E0)1, o w2 WFAg #3to] 23 £ =S A6l
(Fig. 1A). Revised Bronco test:= & 28m=Z, /\];q' AA, 7m, 14,
21m, 28m S 2T 57 M FED & A=E A5
t}. 0-7m. 0-14m, 0-21m, 0-28m 7+ ¥HE3te] Futste 1t
L 13 HE(70m) O 2 FAstgon, A 21hs & 23] §HE(FE
140m)ot= Al7HS F 71522 7155 570 A2 Sete
A Aol 7FsstE S 70cm ¥0|9] +2EZ HA|FH A

2. Revised T-test

2 A= A 5 F UH8S A5 8 A 297,
Atol= AHl H&E de]7] F2bo] E3HE T-testS 74 5to] A A5}
At 71& T-test= TAF ZF(10%x 10 yard) o2 HAAH 47] A A

2l I
| :l
|
VI
LN
(4
( )
|/
. , X5 .
N
|Start / Finish

Fig. 2. On-ice performance assessment. A, End-line to center-line; B, End-line to face—-off-spot; C, Revised Bronco test on-ice; D, Rink-5 dash
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oAl AAIEH, 10 yard(9.14m)9] 214 &8]7], Y& Alo|= AH] 5
yard, 2% Alo]= A"l 10 yard, Y& Alo]= AHl 5 yard, UHA|
o g FH& ZFe]7] 10 yard® FAE A £ AqtoAs F F
2 g AFol=s AtolE ARZ ZJI6H] A8l 7]E T-testol] 271
A& 7ot AAISFA T Revised T-test= & 871 #1HE <41
2 FYoi, T 1299 HFAS FPgcH(Figure 1B). A+3
ozt &9 450t A Edcte], ERAAYAA L3 ok AHE
71553t & 2H Y Al &, F 4 AZFE 71 S5kt

3. Revised tripe-hop
AT A 2 2] AoIA 38 Hns SYstar
QPR F4o] £ 2 A4 Eulthh, AT AT 2
W gioE 3¢ AL s, 3 WA Aol 5 v ns
217 QA B WP A5t hAe A WA AEE QRS ol 8%
o% gy, F3o] ol kA Sl
o A A A A

T cHFigure 10). 7152 IS
Z 3 A& F FH A E 7S5kt

o Al margen, 5

23 59 84

of

1. 34 A =4

A AA 24 582 T A7](Single-leg stance)Z F7 5+
ot AR Ao AAE g IHAccusway Plus Balance
force plate, Watertown, MA, USA) YollA Wiz A H F2 A}
k= t¥l(dominant-leg) = T A7) AAE FFH FASHA]
%= o, & HAA e dE BEY B8 WES 24 000
3 FHE fASH AAL & tE9] #3 5ol MY ATl
T(eon, Lee et al.,, 2022). &4 AIZHE 1027 #+3<& FASHE
5 Aottt A AA 24 5 F AAE =0l Yt 4
WO HAFES FAP oW, FEZ F3#sA(liac crespoll 117
Aok ohe 22 A9 AR 7ok, ASAsH 1) AR
S1A] gk ko] AWl Y= A9 2) AA Tk Ho O B FHo]
3 o RHE o|AAY ZZQl B 3) 1027 #32 FATHA
%ot A A8 A 24 F SE34AA HolEe 50H.E 715
H ot =3 E 4FF44 o8+ Balance Clinic Analysis T2
I#(v2.02.01, AMTI, Watertown, MA, USA)E Sl A= 3o
H, o]Z AAE Y3l 5Hz9 4xF A Y(fourth-order low-pass)
Butterworth YEE &35l tH(Hertel & Olmsted-Kramer,
2007). 532 % 29¥ &35t B2 71E9L, AE A2 o
254 (center of pressure)?] ol A& ZoJ(path length)2]
95% A1Z]+7to]| sfgoh= WA AAbett

2. 58 AA 24

54 AA 24 5382 Landing Error Scoring System(LESS)
2 o]gsfto] A A 17744 B2 E9 HrFettHPadua et al.,
2009). 2HA] A-8-& AAs7] Y5l LESS B7F A At Ad=te] A%
2 =A35t7, AgAlo] A= 30cm =0°]9] /\JX]"F‘H A1) 50%
AT "ol A Qo] Aog AT 1 F, At A=t
flollA Hxzsto] vietol] EAIE ARt He ZA|okal, A Hd &
A Jng StES AAItHFigure 1D). B7F A Aol A= Al
HO| 573 E Fofuigkon 7Rl AR 229 ey} &
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2ko] A& grtslr] sl 2] 9 o] s ArgsbA] ekokeh &
A 8l Jm 2 w=35tet7] 98l 136inch A el 7|t 2diE A
o U AFHOA Y] FAUE Bkt Hdf oF A
= 19%0]H, &2 7@.—’? 155 AR E Ao (tasitt. g7t
2 1) Hz FS Al sHAe 589 AEY 75
z e, 55 28 4%, 35 ASFFH(plantar
flexion) Ztke, #5 94, 5 S¥ 38 %), 2) Lo Yu|(EA
E9), BA 2HA] o7 3) ¥
=] E 0]: E.‘i ‘:LC‘):] 71'

ol
o
&5

i
o2

o,
ol
o -
N

W eESWY L ATFeIA WA ol4 WS SEe} S0
2, WA, AT Bosh) 1 47b AAE st

(Figure 2). A7 AR E A81S T3 BE ofo] 23] Ful 2 2
8313 B ANHAT, B9 EAM) AL A8 Fu1S 218
st Aashelet.

1. End-line to center-line

End-line to center-line test= HH&E o @y Fr7IE
Sff AFEE AT AR End hneoﬂfﬂ H|5kaL, Al5ek
Oﬂ Center-line7HA] Hd] £ 2 st (Figure 24). & 39
T, i 48 AHE 7155

o2 > Ho

==
[s)

2~

=

2. End-line to face-off-spot

End line to face off spot ¥F-&& =t &= HI71E 99 AHS-
=212 H, Fastest test o} 71 A2l & FP3It. AR = End-
lineol| Al &H|5}aL, A1 5.9} FAo] BijH 1%ﬂ 57t9] Face-off-
spotZ7HA] Hof| &£E=& FP3tch(Figure 2B). & 3W 9 &, 4
28 AZFE 7155k

3. Revised Bronco test on-ice

Bronco test with on-icet= 323} 113/ B7tot7] 915 A
|EoH, FELG7| H&F WO E (Figure 2C)9F Zo] A
P ot A+ A= 3 End-linedll A &HlstaL, 717k &
Blue-line, Center-line, ¥ % Blue-line, ¥ttf¥H End-line £02

9% Ft

4. Rink-5 dash

Rink-5 dash= AHA7FE& S7517] 9l AHEEleH, 337
< SHH F9ot= Frtolvh FYPIA F FA F7H2 NEE Face-
off-spot Z& FYoHA = FA 72 Z el Goal-lineol 7}
A YT AS A AL HFigure 2D). AFHAAE= center-line
ol Al &EH|otH, 4159t T Edoto] HIFS SuH FPoHA HL
44 F7HA Goal-lined W5 Hoj A A =7gstct.

=27 227

A gAY FAAA TS &) Y9 20m, 50m, 100mE
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A9l el] S8 Sgoldnt #2150k 54 A
Yol E @+t 20m, 50m, 100m <=2
2 2gstgom, % 3%1 Saystel 4 28 A7 S,

8l 3km 27|} FE
7S AAISHAH. ?%.“IV}~ ArEe E4Z 485t
om, & Hrk= E}% Z7gste] Higt 3l & AIRtE BASHH.
3km @7 AFHFATE LA Azt FA0 &
3?“1 3km ZAE 9} g ‘TH A A S5 G5 2dgE
A8k, AT ALz S
CAlEE 29AE S5 QAT AL
01271 Ao wrgbgo] =apshA] 23
342 7155t

A A7 e gt

E Ao AR BA 75 AR EL ol HAEo] Al
Fr o B1d =7t ASHAHKIm et al., 2005; Lee et al., 2011,
2013: Seo et al., 2006).

1. Foot and Ankle Outcome Score (FAOS)

TR HE 28 2 55 AEE 545 s FAOS =
ARAIZE ARG AT FAOSE At 4543t Ao Art et
S 7122 AAGHATE S (symptom) H ¥E A (oint
stiffness) 72%, €5 92, L3S (activities of daily living)
% 7% 1788, A% 2/o7} L& (sports/recreational activity)
F 715 55, 4 A 42Fo® FAH 57 9] FES B
7FetdeH, & 28%des 9. Aae A9 9, ==, 7t
T, AF, 3 S 57 AR Frietgle, 7 ok 5 e
2o wWBRoZ B QT o WHY AAl £O wrEplHo

T o

do my
% El3 558 YU S| 8 A2 gudieh

o)l-

N

1

2. Knee Injury and Osteoarthritis Outcome Score (KOOS)
72 B9 7153 55 A28 W] 98 KOOss A8
Fom, A= Ad 137 AE3 TS EYE A
t}. KOOSE FOOSe 5Yeh 57HA] oA = 4=, F &F &
42712 BLelth oh M Bk BB A} 3L wue
SHEEQloH, =2 MRS M 22 FENEY Vs R EE

42 vebdiet.

oN

. Hip Dysfunction and Osteoarthritis Outcome Score (HOOS)
39 #FA 9] 75 H7H= HOOS A 7L ARSE o, A 1
F9] BE S EYE 2= At HOOSE FAOSeH HOOS A&7
ot FL5tA 5714 oF9] FEE Brlokth 34 2 B4 A 58
T, 55 108, d38E 3 75 178F, AXx2/9q7 5 5 7]
T 45T, 49 d 420 R FAE 0], F 40T 2R HIISHT
ot9] =9 Mot SHL MERE HAIE o], =2 WES] H4d
=2 98 WEY 71eH T4 =S Yrleth
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4. Osweatry Disability Index (ODI)

52|19 7]5& H7tot7] flollAl= Osweatry Disability Index
(ODD7F A= 2Tt ODI= & 10822 FAg=o] Jloy, oF
9] /gAgo] I E 8 £ AQste] & 9RToE Brhol3
ok 58 Felol dig 55 A= 11 A, £ 71, 271,
271, A 71, A7), AHRES, oY S5 5 5lElY] 55 LE
BEOE QI3 A A E Brlekelth. ODIC] 32 MEQE g
AtElo] Yl on, 2 H-dLs 5y 2919 22 553 oid
502 Qs Ao] F& oJu|gttt.

SRR

H AZE 714 ASES Y3l IBM SPSS version 26.0(IBM Corp.,
Armonk, NY, USA)E AR&31tt. 7154, Y1=E4 (frequency
analysis), A1Z = BA(reliability analysis), Pearson A3 &A1 4]
(correlation coefficient analysis), 4% 291 ¥4 (exploratory
factor analysis), A%% 4 K-B+ 3 #A(hierarchical and
K-means cluster analysis), @¥8i*] EAHEA (one-way analysis
of variance), A4 (chi-squared Analysis) Z12] 1 t}5 3] HE

A(multiple regression analysis)= 35} T}

ofo|Asly] A4=9] B4 W AT T4 AY E4E AA
St7] 9ol 7B A 4 BIEEAS AT B4 2 IE A
AAr 22 EZ20 AFE 9 BgEE HA557] Y3 Cronbach’s
alpha AF % E43} varimax rotation S 53 E4% g
QIEAES oI}, AF= E4 Al Revised triple-hop3}
Shuttle run ¥l SG4ksto] A= QY. Cronbach’s alpha %
2 9 Z3(very good, =.9), £2(good, =.8), & 7Is&H(be
acceptable, =.7), 949 (doubtful, =.6), ‘%%(bad, >.5), 38
E7Hnot acceptable, {.5) X FFO0 2 E759t. Pearson A
BASE H2(high, =.7), $7Hmoderate, =.5), ¥2(low, =.3)
Al o2 E7063lth ofolAsty] A40] AE £ wE +4
2=2517] & 77'?‘4131 EX4 390 z-scoreE 59| 0,

Ag 4 5 245 6 ASE
3751 =3 24 jl]r o]l fﬂrﬂ' K-H+ 43 &

A
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7&%3}71 H % HZ] H&—E.—@,% =3
oFTh dYuix] EAE 7(effect size, ES)= partial
eta squared (7,99 &g &3 74]*}0}03 ou, Flarge, =.14), T
ZHmedium, =.06) 2F2(small, =.01) Al £&°0& —‘?—%—O}Cﬂt} o
Qe BAMEA O] Ay EAH O R 503k AL Scheffe AFZE
A ol on, AAFEA ] 53 7] Cohen'sd 341& & H
a(large >.8), $7Hmedium, =.5), Z&-&(small, =.2) Al $+EC 2
Fokdeh. 3 7t oto]Asty] A EA(Ho], ZAA, F=)ES A
517] Y8 TAEAL 53519} ofo] AT A49] AL
74, Hg 17902 g ?l%"ﬂ ‘IJr‘“Jr 7ERE 104, 1195E 14
15ERE 179 Al 4 Forgith WAHEA Q] 53 7]
= Cramer s V& &9 74]*1'01-“’ 0‘11 uj$ FEH(very strong, ».25),
FeH(strong, ».15), 37Hmedium, ».10), °k°1'(weak ».05), =
EL= 09 98 (no or very weak, )0) tHAl =F© 23519} o
5 55 99 &4 121 5129 A AtE L @4 dg=of wjA|

Jam }-> ol H
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Table 2. Field and on-ice performance profile in ice—hockey players

Variables Mean+SD (range) Ql Q3
Deadlift (kg) 123.91+14.89 (92.30-157.50) 112.50 132.0
Squat (kg) 142.31+22.65 (107.50-191.30) 127.50 157.50
Leg curl (kg) 86.28+9.11 (68.30-102.10) 8.60 95.60
Leg extension (kg) 116.10+14.52 (84.0-142.50) 105.70 127.10
Revised Bronco test (sec) 63.24+4.48 (57.89-79.12) 6.31 64.15
Revised T-test (sec) 26.94+1.54 (23.42-29.67) 25.86 28.33
Revised triple-hop (cm) 715.22+4.19 (63.0-78.0) 695.0 745.0
COP 95% CI area, (EO, cm’) 1.394+.51 (.93-2.89) 1.03 1.58
COP 95% ClI area, (EC, cm’) 5.5542.86 (2.74-16.71) 3.98 5.88
LESS (error score) 3.0+1.17 (1.70-7.0) 2.30 3.30
Goal-line to center-line (sec) 4.04+.30 (3.53-4.70) 3.88 4.11
Goal-line to face-of-spot (sec) 5.79+.41 (5.18-6.85) 5.55 5.84
Revised Bronco test on-ice (sec) 49.66+3.73 (45.36-61.0) 47.42 49.49
Rink-5 dash (sec) 82.32+12.06 (73.0-119.0) 75.0 81.50
20m sprint (sec) 3.43+.17 (3.09-3.79) 3.25 3.56
50m sprint (sec) 7.04+.36 (6.39-7.90) 6.74 7.21
100m sprint (sec) 13.17+.70 (11.87-14.91) 12.75 13.60
3km running (sec) 827.0+£71.43 (693.0-1,053.0) 818.0 84.50
Shuttle run (number) 101.22+12.34 (75.0-126.0) 94.0 106.50

Abbreviation: CI, confidence intervals; COP, center of pressure; EC, eye closed; EO, eye open; LESS, Landing Error Scoring System.
Value are presented as mean + SD, range, Q1 (top 25%), and Q3 (top 75%).

= A" 8212 9°F 9 A55H] sl DA A (step wise) T2 A1} B3 §o8kg 05 ngto 2 Jeh(pd.001), 8AEA o]
AEAS AT BE SAF §94E(e) 052 A5kt Apotlch. 8184 HPL F oAl /i) aRle® EREQon, &
5 AYAY 9 AL 2oF HE7FEY 9 wE F 9] 89S
271 53519t = 7} Pearson A A= (Table 33} 2t
ﬁ?‘éﬂl‘ 291 12 W4 YollA 4339 Rink-5 dash, Revised Bronco test
on-ice, Goal-line to center-line, Goal-line to face-of-spot 4
ALFAZ B4 7H9] ®ijlo] x3tE|o] “HlA} 25532 (On-ice performance)”
2 YysttH(variance=22.332%). 291 2= T golEQ} 114
ofo]Ast7] A49] yo], A%, FFAY B> 2.524, Y 57|72 =43 Leg curl, Leg extension, Deadlift, Squat
178.42cm, 78.08kg°]9i"4—. ofo] A3t A9 19714 A|E E 47 ¥9lo] xgtE o] “ZZ(muscle strength)” o2 o5ttt
A 899 g+, Ex HA, H9, Al 1AMERS, Al 3RS (variance=17.657%). 8%l 32 HEoA =43 50m, 20m,
(Table 2)¢} 2t} 100m ©A 2] 22712} Revised triple hop Yl 7 ®Qlo & “FAF

A4 1t9](anaerobic power)’ & HH5}% th(variance=13.080%).
89l 4= HroA =43t 3km EE]7], AEd, Revised Bronco
test Al 7<) WQlo] ZgtE o] “AH ZEH(cardiorespiratory

A Bt 2 EF A

olx

1. B3 E A% endurance)" © & HoJstlrh(variance=1.297%). 821 52 821 6
0}01*5}7] e ddoE T AY g7 ZREZ] 519 80 2 Z17F 1709] WQlE =3tstqich. of2] o WeFAe & 9 7t
Fo17] Yol g2 QR4S 3 AF= (Table 3)3 At} 20] ZSHE Revised T-test+= 291 5 ‘T (agility)’ = F 25}
Kalser—Myer—Olkm 2= 5482 YENE, Bartlette] 84 A3 2™, Landing Error Scoring System< 29 6 “5& 43 %

kjss.sports.re.kr Korean Journal of Sport Science 2023, 34(2), 227-245


http://kjss.sports.re.kr

234

H. G. Jeon, K. U. Oh, I. Lee and S. Y. Lee

Table 3. Summary of factor analysis for the physical performance assessment protocol

Factor Components 1 2 3 4 5
Rink-5 dash 938 017 115 .148 .065
) Revised Bronco test on-ice 877 -.108 236 .259 121
On-ice performance . .
Goal-line to center-line .848 =217 198 .044 -.045
Goal-line to face-of-spot 834 -.306 352 .080 .077
Leg curl .043 .857 -.015 -.200 -.121
Leg extension -.122 786 -.270 -.055 -.088
Muscle strength )
Deadlift -.524 706 .038 232 255
Squat -.429 .682 -.085 -.167 .064
50m sprint 494 .045 782 -.043 .040
. 20m sprint 420 .031 723 .088 -.307
Anaerobic power )
100m sprint 266 -.341 714 154 -.042
Revised triple-hop 110 474 -.578 -.123 285
3km running -011 -.398 -.038 731 .045
Cardiorespiratory endurance  Shuttle run 134 -.517 119 706 -.153
Revised Bronco test -.190 -.075 -.107 -.663 142
Agility Revised T-test 316 .160 .059 .396 -.303
Dynamic balance control Landing Error Scoring System -.144 179 -.192 .084 -774
COP 95% CI area, eye open 133 229 -.222 -.222 .625
Postural control
COP 95% CI area, eye closed -.101 .019 -274 -.003 .588
Eigenvalue 4.243 3.355 2.485 1.956 1.768
Variance (%) 22.332 17.657 13.080 1.297 9.307
Cumulative variance (%) 22.332 39.989 53.069 63.366 72.672

Kaiser-Meyer-Olkin=.548, Bartlett's x=333.535 (p<.001").

Abbreviation: COP, center of pressure. 'p<.001

ZA(dynamic balance control)’2 HHa}¥TE 991 72 LS5
A A BT 2709 Wlo g A= “AAl 2E(postural
control)” & Y3} th(variance=9.307%). & A2 8219 =7
FAF 32 72.672% 5 Vrehd A o] =kt

2. AF% A

% 7719 29 % 1719 Holog 14E a9l 6(WEAT 29l
7(&3 ZAA 28y ALet 5719 8219 WA did A5S 6l
Cronbach’s alpha AH =5 #5%t Z21= (Table 4)9F &t} 291
2(8)%= Cronbach’s alpha 8172 UYERHEZES), A8 &4 =&
EZ F 7P £2 AFEE Bt 891 1(W4 &5538)2
Cronbach’s alpha 5192 UEFGTHUE). 891 3(FAAA TH9)),
82144 A=), 811 5(RHA 24)9] A== o - 2ol

3. 27 24
ofol2st7] M40l A EA] e 2he
A 2AEAS WA A, HAZYHE A A
@ Ao tehit KAE 24 242 59
o A7 24 12 49, 24 2= 39 19
2 7Vg §e A4Eo] B Ak Table 5). 24 1
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SEE R
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W
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rlo

1) Deadlift,
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Squat, Leg curl, Leg extension 47} ¥Q19] & +HFA ko]
-.31 o]st=& 8ol ¥al, 2) Rink-5 dash, Revised Bronco test
on-ice, Goal-line to center-line, Goal-line to face-of-spot 4
7l ¥Rl9] 2F FASA Zho] 1.88 o]z HlAf S5dgo]
211, 3) 20, 50, 100m 37§ ¥R19] HF 54 #hol 1.26 o[ F2
2 RALY w7t B2 EA0] Atk weEbA #3712
55 A5F ] (lower muscle strength and performance
cluster)” 2.2 oottt 3 2+ Revised Bronco test, 3km
287] HelY HF FHSAH 7ol 1.0 o] g ZAFEo] ¥
2 EAS Ho, “HAHAFH A3} #F(lower cardiorespiratory
endurance cluster)’ 2.2 YEotFTE 4 32 1) Leg curl, Leg
extension, Deadlift, Squat 47 ¥%19] & +H34] gho] .27 o]
A}o g Lglo| 735}kl 2) Rink-5 dash, Revised Bronco test on-
ice, Goal-line to center-line, Goal-line to face-of-spot 47| ¥
Q19 HF FHSA Frol -.32 oot WA 55 o] w21, 3)
20, 50, 100m 378 ¥19] HF -S4 akol -.33 o|ot= FAtA
A o+ 7} 7381al, 4) Revised Bronco test, 3km running 27] ¥
?19] FF IS Fhol -.27 olstE A A|Eo] T2 EAHS K
Aot mEhA 4 32 28 W 255 4 +4-(high muscle
strength and performance cluster)” 2.2 % 2J5}31tt.
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Table 4. Cronbach’s alpha and Pearson correlation

Factor Cronbach’s alpha Components 1 2 3 4
1 Rink-5 dash -
On-ice 519 2 Revised Bronco test on-ice 924" -
performance ’ 3 Goal-line to center-line 786" 735 -
4 Goal-line to face-of-spot 856" 8627 866" -
1 Leg curl -
2 Leg extension 629 -
Muscle Strength 817 . . «
3 Deadlift 477 502 -
4 Squat 5377 7547 589 -
1 50m sprint -
. 2 20m sprint 689" -
Anaerobic power .034 . - «
3 100m sprint 722 480 -
4 Revised triple-hopa 285 488" 469" -
1 3km running -
Cardiorespiratory 213 2 Shuttle runa 234 -
endurance -
3 Revised Bronco test .655 358 - -
1 95% CI COP area (eye open) -
Postural control 151
2 95% CI COP area (eye closed) 238 -

Factors containing only one component were excluded from reliability analysis (Agility and Dynamic balance control).
“The value was converted to negative.
p<.05, “p<.01, "p<.001

Table 5. Cluster analysis results

Variables Cluster 1 (n=4) Cluster 2 (n=3) Cluster (n=18)
Deadlift -1.046 -.262 276
Squat -1.023 -1.017 397
Leg curl -.314 -1.528 324
Leg extension -.701 -1.123 343
Revised Bronco test 510 1.744 -.404
Revised T-test 572 344 -.184
Revised triple-hop -.254 -.793 189
COP 95% CI area, eye open -.024 -.648 113
COP 95% CI area, eye closed -.190 -.345 .100
Landing Error Scoring System -.578 -.202 .162
Goal-line to center-line 1.956 -.663 -324
Goal-line to face-of-spot 2.010 -.184 -416
Revised Bronco test on-ice 1.928 .063 -439
Rink-5 dash 1.880 -.358 -.358
20m sprint 1.263 299 -.331
50m sprint 1.728 -267 -.339
100m sprint 1.374 353 -.364
3km running 458 1.013 =271
Shuttle run -.621 -.369 .200
Name labeled Lower muscle strength and Lower cardiorespiratory High muscle strength and
performance endurance performance

Abbreviation: COP, center of pressure.
p<.05, “p<.01, "p<.001
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Table 6. Differences in ice hockey player characteristics between clusters

Cluster 1

Cluster 2

Cluster 3

. 2 CRp:}
Variables (n=4) (n=18) X an P Effect size
19 (n=7) 2 (28.6%) 0 (.0%) 5(71.4%)
20 (n=5) 1 (2.0%) 0 (.0%) 4 (80%)
Age 21 (n=7) 0 (.0%) 2 (28.6%) 5(71.4%) 12.976, 113 51
22 (n=5) 1(2.0%) 0 (.0%) 4 (8.0%)
23 (n=1) 0 (.0%) 1 (10.0%) 0 (.0%)
Attacker (n=13) 1 (7.7%) 2 (15.4%) 10 (76.9%)
Position Defender (n=9) 0 (.0%) 1(11.1%) 8 (88.9%) 18.2814, 001" .61
Goalie (n=3) 3 (10.0%) 0 (.0%) 0 (.0%)
7 to 10 years (n=5) 2 (4.0%) 0 (.0%) 3 (6.0%)
Career 11 to 14 years (n=17) 2 (11.8%) 2 (11.8%) 13 (76.5%) 4.368,, 358 .30
15 to 17 years (n=3) 0 (.0%) 1 (33.3%) 2 (66.7%)

‘Effect size was calculated as Cramer’s V.
p<.05, "p<.01, " p<.001

Cluster 1 was designated as the "Lower muscle strength and performance” group, Cluster 2 was "Lower cardiorespiratory endurance",

and Cluster 3 was "Lower cardiorespiratory endurance".

4. 2R T IR £ Ao

4 2t AR EAS Felsty] gk wAF A4
£ (Table 6)3} 2t Z4 7+ BAA Uol9 Aol
(X’=12.976, p=.113, V=.51). ZHo] ©}E ofo]A
< B4 43 RE F] 2AHL 4 1] 2EEAoH(n=3,
100%), H#E2] FA5(n=10, 76.9%)<t FH]E 3

T Aol Bt ApolE A% A3t F 19719 AlE 89 F
1270014 3 7+ Zpolg B ATHp(.05). Deadlift (7, ., =3.633,
p=.043, 7,=.25), Squat (F(,,,,=8.033, p=.002, 7,°=.42),
Leg curl (F(;,,=6.952, p=.005, 7,’=.39), Leg extension
(F 522=5.358, p=.013, 7,°=.33), Goal-line to center-line
(F(5.5,=37.114, p{.001, 5,’=.77), Goal-line to face-of-spot
(F(5.5,=46.028, p<{.001, 7,’=.81), Revised Bronco test on-ice
(F(322=35.715, p{.001, 5,=.77), Rink-5 dash (F,.,=25.808,
p<.001, 7,°=.70), 20m sprint (F,,,=6.160, p=.008, 7,’=.36),
50m sprint (F,.,=16.029, p{.001, 7,’=.59), 100sprint
(F;52,=8.293, p=.002, 77p2=~43) FEof A TAA Fogt Zpo] 7}t
ElttH(Table 7).

AF B4 A 3 3(2E 9 W 253 E 5 )2 24
18 L5488 At 2R FAL FA49 Deadlift (p=.048,
d=1.43)¢} Squat (p=.014, d=1.82)% o, #H 24HA+
g A5t 2R ET £AL £A 9 Squat (p=.031, d=2.03), Leg curl
(p=.006, d=2.90), Leg extension (p=.039, d=2.43)2 +HJct. o
333 2 Y 25599 ¢ 23)2 21 13 25539
Aot A)ET Goal-line to center-line (p<.001, d=5.98), Goal-

)
=
N
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line to face-of-spot (p<.001, d=5.05), Revised Bronco test on-
ice (p<.001, d=2.87), Rink-5 dash (p<.001, d=2.25), 20m sprint
(p=.009, d=2.05), 50m sprint (p<.001, d=3.90), 100m sprint
(p=.003, d=1.99) % &7} H5it}.

7 2(0HAFE Aot )= =4 33 2 WY 253 Y
4 FR)ET} Revised Bronco test (p<.001, d=1.66) 3 &=
7h =5tk 2 2(HH A Ao )= A 184 2553 E
A8} ) E T} Goal-line to center-line (p{.001, d=3.35), Goal-
line to face-of-spot (p<.001, d=4.55), Revised Bronco test on-
ice (p<.001, d=2.22), Rink-5 dash (p<{.001, d=2.24), 50m sprint
(p=.003, d=1.88) =3 &7} @i},

6. 3 7+ $A A7FR 31 A3} 2}o]

T+ 2 AE, 25, Y B 18 58] #A ArtE L At
Ztolg A% A3}, FAOSY] 371 AR 53 £3 183 KOOS
o] 270 FEH - ZH 7t ZolE HIAUTHp(.05). FAOS
Pain (F,,,,=4.881, p=.018, 7,%=.31), FAOS Sport (F,,,=5.400,
p=.012, 7,’=.33), FAOS QoL (F,,,=3.932, p=.035, 7,’=.26),
FAOS total (Fp,»=4.100, p=.031, »,’=.27) &3 KOOS Pain
(F (552=5.997, p=.008, 7,=.35), KOOS QoL (F,,,=4.285,
p=.027, 5,’=.28), KOOS total (F,,,=3.650, p=.043, ,’=.25) &
Eol A BAA Y3 2ol 7t Urebgtth(Table 8).

AT B2 A3 4 329 2 3 255439 4 +3)
< 3 1034 553 Aot +-34)Ech FAOS Pain (p=.022,
d=1.01), FAOS Sport (p=.013, d=1.13), FAOS QoL (p=.042,
d=.93), FAOS total (p=.032, d=.98) FEoJA &l MB o] Hi
£ UetHo 2 S48t By 1Y 7)5S Btk E3h 7 3(E
g 4 94 5 S 232 28 184 2559y At
TF)HE} KOOS Pain (p=.009, d=1.46), KOOS QoL (p=.027,
d=1.16), KOOS total (p=.045, d=1.23) T2 A & WL Y4

=~

=

o ey
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Table 7. Differences in physical performance between clusters

Cluster 1 Cluster 2

Cluster 3

Effect

Variables (n=4) (n=3) (n=18) Fo o) size® Post-hoc
Deadlift 108.33+14.38  12.0£13.92  128.02+13.27 3.633  .043 25 C3>CI’
Squat 119.13+16.59  119.27+12.28  151.30<18.77 8.033  .002" 42 C3>C17,C3>C2°
Leg curl 83.43+9.38 72.37+3.64 89.24£7.40 6952  .005" 39 c3>C2"
Leg extension 105.93+17.25  99.80+£2.60  121.07+12.11 5358  .013 33 C3>C2°
Revised Bronco test 65.53£2.92 71.05£7.93 61.44+£1.98 13239 <001 .55 c2>C3™
Revised T-test 27.82+.81 27.47+1.85 26.65£1.58  1.153 334 10 -
Revised triple-hop 705.0£34.16  683.33+57.74  722.80£37.66 1.445 257 12 -
COP 95% CI area, eye open 1.38+.35 1.07+.16 1.45+.56 730 493 .06 -
COP 95% Cl area, eye closed ~ 5.01+2.17 4.57+.88 5.84+3.21 320 729 .03 -
Landing Error Scoring System 2.33+.29 2.77+.81 3.1941.30 963 397 .08 -
Goal-line to center-line 4.62+.10 3.84+.31 3.94+12  37.114 <001 .77 C1>C2™, C1>C3™
Goal-line to face-of-spot 6.62+.21 5.71+.19 5.62+.19  46.028 <.001"" .81 CI1>C2™, Cc1>C3™
Revised Bronco test on-ice 56.84+4.23 49.89+1.41 48.02+1.11  35.715 <001 .77 Cl1>C2™, C1>C3™
Rink-5 dash 105.0£16.63 78.0+3.61 78.043.33  25.808 <001 .70 C1>C2™, C1>C3™
20m sprint 3.64+.10 3.48+.05 3.37+.15 6.160  .008" 36 C1>C3"
50m sprint 7.67+.19 6.94+.51 6.92+.20 16.029 <.001™" .59 Cl1>C2", C1>C3™
100m sprint 14.14+.67 13.42+.40 12.92£55 8293  .002" 43 Cc1>C3”
3km running 859.75+44.59 899.33+133.16 807.67+56.52 3.069  .067 22 -
Shuttle run 93.55+13.07  96.67+1537  103.68£11.53 1.376 273 11 -

Abbreviation: C1, Cluster 1; C2, Cluster 2; C3, Cluster 3; COP, center of pressure.

“Effect size was calculated as partial eta squared (nr,z)‘
p<.05, "p<.01, ""p<.001

Cluster 1 was designated as the "Lower muscle strength and performance" group, Cluster 2 was "Lower cardiorespiratory endurance",

and Cluster 3 was "Lower cardiorespiratory endurance".

2 Hol 943 RE
A A7 AT A

7. 824 A7 R A3 A5

SR} 27 H
sl DA AAISE A
4 191 0131 A5 Eﬁ]oﬂ/ﬂ 5 17] o]49 113—1 a9l
stglom BAHOE [FOAFH(p(.05). BE ZHo| A
(Variance Inflation Factor)= 10 B|9to 2 UeY thE3AA
EAotA] FofoH, S 74 fAMIS WA okt E3
< 229 Durbin-Watson A& 1.5 o4 2.5 #]ko & LRy
219 EYAS B cK(Table 9).

U 7 4 2o A9 IARP Y AP 37.9%=E Ve
FOoH(R?=.379, ,4R*=.352). 299 HFHES BATHF=14.056,
p=.001). &= 4 F4 2o 2 A 8202 Goal-line to
face-of-spot 3§t 7| ®Qlo|qitt. S AATB)= -13.3472 Goal-
line to face-of-spot9] 8 AR &E Td Hoo 9] J3F
L 0zt Aoz YEyjon EAHoR _g__,]om:}(p_‘ool). =
Goal-line to face-of-spot ~3§o] gt 4= &= 34 o] 7]%50]
2 A(E2 A2 Yt
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T2 3E A ndo] AL IAnFol 4uEL 52.6%E UE
S Oom(R*=.526, ,,R*=.483), 229 A4S HATHF=12.217,
p<.001). 5 TE F4 2do] x3d AY 22912 Rink-5 dash
(B=-.325, p<.001)™} COP 95% CI area (eye open, B=-3.732,
p=.046)°] AT}, Rink-5 dash & =7t d@etd4= 721 COP
HATF EF&5E £ 5 BE @Toﬂ =9 qFE " ]1_ A0 =& e
Stk &, Rink-5 dash =3 A[ZF #@eb2| 1 COP W& o] HojA4:

& 55 #E9 750l 22 A(ES A2 YEyt

I8 H4d A4 299 A8 JARFY AL 51.4%= Y
EFFOom(R*=.514, 4R*=.445), 299 AL EHH(F=7.410,
p=.001). ¥ &4 H 2o 2FH A|Z 2912 Leg extension
(B=-.798, p<.001), Revised triple-hop (B=.137, p=.019), Leg
curl (B=.699, p=.024)°]94t}. Leg extension 20| Zlotd 4=
g WE Aol 29 YIS, 181 Revised triple-hop A<}
Leg curl 22°] #2458 4% T4 A5l B9 9F= vA= A
O & YehTh &, Leg extension &0| AZFE o #A 9] 7]
o] & 74(‘%3 402 Yo H, Revised trlple—hop g
9} Leg curl 280] S5 oY #HHE9 7|50] 2 AES Fp)
O & YEpylt}

512 e 2do] B4 RIS AYE2 65.1%2 YEL 2
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Table 8. Differences in patient-reported outcome between clusters

Cluster 1

Cluster 2

Cluster 3

Effect

Variables Total (n=4) (n=3) (n=18) Fo m) size® Post-hoc
FAOS Symptom (%)  89.86£12.27  836+23.05  89.29+9.45 92.06+9.05 1.562 232 .12 -
FAOS Pain (%) 95.2241.16  82.64+19.82  99.07+1.61 97.38+5.59 4.881 .018 31  C3>CI
Ankle FAOS ADL (%) 98.18+4.68  94.12+£5.76  99.51+85  98.86x4.50 1966 .164 .15 -
joint FAOS Sport (%) 91.0+16.89 7.0+31.36 8833141 96.11£9.16 5400 012" 33 C3>Cl’
FAOS QoL (%) 91.50+18.48  7.31£35.86  97.9243.61 95.14+1125 3.932 .035 26 C3>Cl’
FAOS total (%) 94.67+8.93  84.23+17.31 96.23+2.99  96.73£530 4.100 .031" 27  C3>Cl’
KOOS Symptom (%)  96.71£6.51  91.07£9.45  97.62+4.12  97.82+5.76 1925 170 .15 -
KOOS Pain (%) 96.44+6.19  88.20+8.29  98.15+321  97.99+4.65 5997 .008" 35 C3>C1”
Knee KOOS ADL (%) 98.59£2.95  95.96£326  99.51+85  99.02+2.90 2.100 .146 .16 -
joint KOOS Sport (%) 93.4+12.22 8.0£12.25  96.67+5.77 95.83+11.41 3.453 050 24 -
KOOS QoL (%) 9325+13.13  78.13£21.35 91.67+14.43 96.88+8.37 4285 027 28 C3>CI
KOOS total (%) 96.69+6.08  89.88+7.79  97.82+£3.78  98.02+5.17 3.650 .043° 25  C3>CIl
HOOS Symptom (%) 85.6+17.28  88.75x1.31  9.0£13.23  84.17+19.35 211 812 .02 -
HOOS Pain (%) 93.0£13.03  93.13x5.15  96.67+£5.77 92.36+15.11 .130 878 .01 -
Hip joiut HOOS ADL (%) 95.59+11.81  98.16+2.21  99.51+85 94.36+13.79 338 717 .03 -
HOOS Sport (%) 927541538 93.75+£5.10  95.83+3.61 92.0118.04 .083  .921 .01 -
HOOS QoL (%) 87.75£22.21  96.88+3.61  87.50+21.65 85.76+24.80 389 682 .03 -
HOOS total (%) 92.63+13.26  95.16+3.62  96.04+4.06 91.49+15.46 223 802 .02 -
Lower - Oswesty DO 5494740 9442066 74151283 4206595 940 406 .08 -

Abbreviation: C1, Cluster 1; C2, Cluster 2; C3, Cluster 3; COP, center of pressure.

“Effect size was calculated as partial eta squared (npz).

ok

p<.03, "p<.01, "p<.001

Cluster 1 was designated as the "Lower muscle strength and performance" group, Cluster 2 was "Lower cardiorespiratory endurance",

and Cluster 3 was "Lower cardiorespiratory endurance".

4 F 7 2 A4S HYOoH(R=.651, 4R*=.559),2d] %
S EUTHF=7.083, p=.001). 32| F4 g x3H A
9912 Revised Bronco test on-ice (B=1.948, p<.001), Shuttle
run (B=.305, p=.003), 50m sprint (B=-18.255, p=.001), 100m
sprint (B=6.599, p=.007), Deadlift (B=.207, p=.022)°] | }.
Revised Bronco test on-ice A7}, Shuttle run 34, 100m
sprint A7k, Deadlift #A7F AZFE 9] dF2 WA= FHL
2 UERTE 50m sprint A|7to] @etd4E 29] 3RS n|H o)
%, Revised Bronco test on-ice A%}, Shuttle run <=, 100m
sprint A|ZF, Deadlift F+A17F A&+ 518]9] 7]50] Y& A(H2
A0 2 YEEO T, 50m sprint Al7to] WA 4E §]E]9] 7|5
o] £2 A2 H4) o= ettt

(o]

=9

ofo|Asl7]E 7|2 AFETt opyet At W WA} S5 Hol F
3 ZolnZ, 2Ho| EHL WY & i AY 2y 1
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Table 9. The effect of physical performance on patient-reported outcome
D::reizgfent Independent variable SE I3 t P VIF
(Constant) 171.946 2.663 8322  <.001"™
FAOS total .
Goal-line to face-of-spot -13.347 3.560 -.616 -3.749 .001 1.000
F=14.056 (p=.001"), R*=.379, ,;R*=.352, R*Change=.379, DurbinWatson=2.275
(Constant) 128.633 6.546 19.651 <001
KOOS total Rink-5 dash -325 074 -.645 4393 <001 1.001
COP 95 C1% area, eye open 23732 1.764 =311 2,116 046 1.001
F=12217 (p<.001""), R*=.526, ,,R*=.483, R’Change=.096, DurbinWatson=2.349
(Constant) 27.058 36.883 734 471
HOOS total Leg extension -798 182 -874 -4.376 <.001:** 1.723
Revised triple-hop .054 415 2.538 .019 1.156
Leg curl 288 480 2.430 024" 1.687
F=7.410 (p=.001""), R’=.514, ,,R’=.445, R’Change=.137, DurbinWatson=1.902
(Constant) -106.281 33.736 -3.150 005"
Revised Bronco test on-ice 1.948 387 981 5.027 <0017 2073
Oswestry Shuttle run .090 509 3.386 003" 1.230
disability index 50m sprint -18.255 4.464 -.895 -4.089 001" 2.608
100m sprint 6.599 2.183 626 3.022 007" 2336
Deadlift 083 417 2.484 022° 1.532

F=7.083 (p=.001"), R°=.651, ,,

1y

R’=.559, R*Change=.113, DurbinWatson=1.917

p<.05, "p<.01, ""p<.001

=2 90l ARigol 1 L 29 12 Helso], How 2
F23} PBo] R BT 19T £4e Az ASHAGD
¥ 5 ik W4 L55Y 9E W 2% 89 (ERE

ox
)
T
g

&2 Rink-5 dash& &% 5479 ols 59 Goal-li
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2 ofo| A5}y A49] thefst WA A EE FRlst] A &
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t}. Deadlift= 8 35 HolA tha 32 4AB/AE E=H,
o] Deadlift7} stAY £8& UEW+= Squat, Leg curl, Leg
extension FEI= D] 1419 LEE st 507 e
2 BHAEHCoswig et al., 2015). ofo]A3s}7] A4E9 282 4
At APAFLE Ao EH, thdS AHEote 540 obd 7+
Aol /i 28-S Atk HollA BATet Zpoldo] EA g
(Potteiger et al., 2010; Secomb et al., 2022). T3t & AFe}=
27 o}A] o] ofd A9 o] FFote] HARE A+ &
A (K niffin et al., 2017; Skovereng et al., 2013). ¥ 7-0f| 4]
A 48 5 ZREEZL ofA] 2o HFotA o, FF A+
o= A &8 HAPEE F7FeItH ofolAsty] A=) HAl
g5 Hrp WdshA g1 4= 91 Aot

ofol sty M4t AP B4 uet 7Y 9 255BE A
A, AAATEY AS T, Teln Y 9 254 95 2

oz ERFAT 3 128 2 2553 Aoph okA] &
W E55dE, TN Figo] Wol Ao g e Ag &
g B3t 3 2(HH A48 A 5h)+= Revised Bronco test
9} 3km 2E]7|E @50k Al7to] Rof AHAFEo] ¥ EAAS
Bl I8y 3 20 2T ALE2 FAAY 09 S5 d
FolA 4 328 9 2553 Pt 22 78S HoFY
o} ol 4 2(HH AT Ashell ZghE AEo] 2 A Y
FPot= @AY s&ole A foy, A 48 A
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A= g volet Ao B2 3 7 Aozt vEhA] gkek
o} 18 B & gojA= shdo|y vol, A4 B it A 53
B9l &9 HolHE 7[Rt e R A4E 7185k, Hojgj=d A4
Hjx]o) et M2 ok Aol HEST A0 wHH

+3 14 25599 AshL 24 3(28 2 94 2559
g &5 FES BEY B8 FHA 75 B
ok UE #4o 55, AXxX2 5 F 7R 49 4, 5 A
193 75 1dY 55, 49 4, F A e BF &
I 3718 BATH=.14). 59, ¥5 TE SS(ES=3D)H +5
d 55([ES=35)2 HE AR T 5 7P =2 51 A7)E B
4 Y &F0] ofolAst] A4 e v I A
o] AeS & 5 Utk WA oA olF Al & T A A
@ (anterior shear force), & EWE(valgus moment),
% ¢ ZUEZL D5t AYAARIY B WS vheue] &4
o 98 A= 288 4= AKMcLean et al., 2003; Purevsuren
et al., 2018). AA| ofo|Ast7] AFEY oA B F FE2 o
A B 5 46.1-47%% =& T4 THES HojFe HHo|BR
(Tuominen et al., 2015, 2017), AL 4 Tz TE HEgt
Fol& Qe 7158 A E 55 Ao)7F UEtte 208 wdE T
= E3F 5kA] & B4l RIFig wdolH, o] F UE dft= HA"
o= A7l 9 9 FolE Algtol= 4 Feolth(Agel, Dick
et al., 2007;Agel, Dompier et al., 2007; Schick & Meeuwisse,
2003; Tuominen et al., 2017). o}o]A3s}7|o| A 2F&5t= 2=
e 9] PgAS wolFE 8% ofAT, A9 A Al E
SH(distal tibiofibular syndesmosis) <] HE AA= Z-&3tct
(Kuzuhara et al., 2009). w2tA] ofo] AS}7]= vk 24 o] thofst
o] wEEE 501z & £ ok 23 184 5539 A
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