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(1) Establishing the
extent of the
sports injury
problem

®|ncidence
®Severity

(4) Assessing their
effectiveness by
repeating step 1

(2) Establishing
aetiology and
mechanism of
injuries

1992]

(3) Introducing
preventive
measures

Fig, 1-1 Four step sequence of injury prevention research [van Mechelen et al.




Risk factors for injury Mechanism of injury
(distant from outcome) J (proximal to outcome)

A
v

Ll Dl

Internal risk factors:

® Age (maturation, aging)

® Sex —_— |

® Body composition (e.g. body __|
weight, fat mass, BMD,
anthropometry)

Predisposed
athlete

® Health (e.g. history of previous
injury, joint instability)

Inciting event

® Physical fitness (e.g. muscle Exposure to external risk factors:

strength/power, maximal 02
uptake, joint ROM)

® Sports factors (e.g. coaching, laving situati
rules, referees) Playing situation

® Anatomy (e.g. alignment,
intercondylar notch width)

® Protective equipment (e.g.

helmet, shin guards) Player/opponent behaviour
® Skill level (e.g. sport specific )
technique, postural stability) d Slf_ogts equipment (e.g. shoes
skis
® Psychological factors (e.g. X
competitiveness, motivation, ® Environment (e.g. weather, . . :
perception of risk) snow and ice conditions, floor Detailed biomechanical
i description (joint)
and turf type, maintenance) p

Fig. 1-2 Comprehensive model for injury causation [Bahr et al. 2005]
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Fig. 1-3 Tackle phase
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—i&TF 546 4 & XTI, JEBAEISME DR AR 2 RERTHIIC A L7, £ ORER,
JE BEER O Wi F1/ R 2 EAE & RS A v B0 P A v MERREN EEARMETH
ST EEHBELE P LL, ZOWEET e L-VIRE SN #BE TH
D, RFEL-VVIET DGR,

Z T, R TIIRET 7 —RFExRIC, JFEEIME DI AR %
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A VBPTTTF — AT AES, B LR RIS E D ERSN LT

ABFIEIE, B K AR A B RN BB S Lo R Efm B Z B D 7KGR
Db &, WA, HFIEZOWTHHI L, 2INCEEZ S B THE I ek

g 7 115).
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3-2-2. TREHAR
PRI IX 2009 05 2010 FF 0 2 il & L, REB IO E CRAELE
BB OMEE F—LIZHTRT D AT A HIVAH o 7 NINE L=,

3-2-3. SMEDEBB L UOHHE

ARBFFEIC BT B9MEIE, ZER OB AL B & AL TE ST 560
HHNVIFHAEDOETIZBIME K72 oo =56 2 4ME & LT - 7= (Time-loss
injury)®”. ZEH DB 2 BITHE &5 NIRANTFTEESNTNARLTY, B0
WEETH D EBEZXONTHAIINMEE LT -T2 BAELEMEL, HETHRE
SOEBRE OREFAIE S X BN REOZWIC L - THERII & 41, Orchard Sports
Injury Classification System (OSICS)*?\Z#E U T, J& W _EBaRa i o i F1/R 22 EiE,
MERRAR A B2 A v NEWGERE, JHSHBIREE, EE PO fi S iR 44

L.

3-2-4. Exposure time
AABINIER I L O SRR 28 A 2 & 12708k L, Exposure time?) & L7-.
RESMEERE, Ao E, AIARAT 7 —7y bR IVHERAERT LA

M

L 62N 2 iEs8 L, MERHOLE, F—Lh0~ 31— ¥ — Ntk
L7zl 21 Lo, 88 O NeEIL, = —F 2 acek Lok 2065 L7z,

3-2-5. SMEFRAERDREH
SMEFE AL, FAES & Exposure time Z VT 3.1 12X W, 1000 player-
Hours (UL F, 1000 PH)X47- v DFsERA2EH L7 20,

(3.1) Injury incidence = (injury number (n) / Exposure time (h) ) x 1000 )
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3-2-6. 95%CI D& H
95%CI | L, SMEFE 422 & Incidence proportion (IP)7> & F.3.212 L 0 B U739,

IP i, X331k vEHL7 %,

(5(3.2) 95%CI = ((injury number (n) / Exposure time (h) )+(1.96 x IP)) x1000)

(#83.3) IP = (+/injury number (n) / Exposure time (h) ) x1000)

3-2-7. EEEDES
FREFEL, ZENOERBECORKEERELE P HiBITAToOMEIC

FEARSZMUIZA, H25WIEREHEN REIREIC 2 >7T- A L ER L.

3-2-8. BXEBDER

B2, LA LosME & R, RIFEONMETH Y, Laiszf L
IMEDIRIRI DY, BENTREIR LERICRE LML ERLE D). #H
IR L 0 DURTIC SR LIAMBIC W T, SR ol L Cindk L7-.

3-2-9. ZEBREDO S
AL, BV I NEIT) B I NEZ T e AT T LT T 7k
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3-2-10. AT H

SMEOTERRRNZ IR, HIER, FI%R, MR, ZEGHREBICOVWTE LD,

95%Cl DA —"—F v FTCHEEZ ¥ LT-.
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3-3. MR

2 =AU ORAEHIE 82 G, BB EEIT 431 Bl TH -7z, REB NN
W13 1640.2 B[, #0552 IE 42590.4 FE[H, # Exposure time 1% 44230.6 I
[ C & - 7= (Table 3-1).

2 VR HITHMEIX 26 FERAE L, DO LIRAARHE 22 1, MR 24 1
Td -7z, 1000 PH %47 0 OAMEFRAEZRIT, 2K T 1.04 {4:[95%Cl, 0.74-1.34],
HIF T 13.40 1[95%Cl, 7.81-19.00], #RE IKFT 0.56 {1:[95%Cl, 0.34-0.79] TH 1,
BRI R TREFFOFRAERIIAREICE o 7. BEEEIT YT 394 A, &

AWFC38.0 H, #EIT40.8 HToHh - 7=(Table 3-2).

3-3-1. SMERI DA L BEHEE (Table 3-3)

SMERITIL, WLFIRZEREDRAERN RS &< (041 1), W THEREL A
VB UV A Y MEEREOR AN E o 72(0.27 ). EAEFIE, WHIANZERE
Wi bmEm< (604 H), WRWTHEARBEA o E 2 A 2 MEMEE O BEIEL D &)

~7-(28.8 A).

3-3-2. REFFDOIMERAR L BEIEFE (Table 3-4)

AT, BN ENE(4.88 1) &, BERIR G A B v A MERTE(4.88
RYDOFAERN R b E- 1=, EEEE, AR LZEE RS E (556 H), &
WTCHERAR G A > B ¥ A MEGREO BIEE2S m02 > 72(30.3 H).

3-3-3. YR OIMEFRAER L EHAEE (Table 3-5)

WO Rl BFARREIE DR AR R S R < (023 1), KW\ CHSHBIR
BORAELN GNP -72(0.19 #F). BEREEIL, B/ ERE D EREE D R b R <
(64.2 H), IRWTHSRIAGSI A > B0 P A v MEBREDO BIEE N EH - 72(29.3 B).
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3-3-4. FIFFEE X OHREZE(Table 3-6)

EHMED 5 B 69.6% 3915, 30.4% MBI TH o7, FIRENEOIMEIL, M
BB A &P A v MEBERE(75.0%) T, #IRREO B ITHERREL Y b E»
S 72 (#13& 33.0 H vs.F%5 6.0 H). FFFEE M @ WIMELE, T FH /AN 22 EiE (55.6%) T,
FEFE IR D BESE PE VLRI L 0 b im0 7o (R 42.6 B vs. B3 74.6 H). JESHBIHN
HEIT R THYITE THIEIT Do T,

3-3-5. S HEHEER(Table 3-7)

EAEREEAIE, T Xy AT D | M 39.1%% EH i b ShoTm. RNT THi
& D] Th-72(10.9%). £7z, [ v 7 V%2175 ROEIEELN RS E-
72(57.5 R).

15



Table 3-1 Exposure time

Number Exposure time
(n) (hours)
Match 82 1640.2
Training 431 42590.4
(AN 513 44230.6
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Table 3-2 The incidence and severity of shoulder injuries

Event number Incidence [95%CI] Severity [range]
(n) (/1000PH) (days)
Match 22 13.40[7.81-19.00] 38.0 + 48.7 [4-226]
Training 24 0.56 [0.34-0.79] 40.8 +47.7 [3-209]
(Al 46 1.04 [0.74-1.34] 39.4 + 47.6 [3-226]
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Table 3-3 The incidence and severity of shoulder injuries as a function of injury

category
Iniury tvoe Event number  Incidence [95%Cl] Severity [range]
Jury typ (n) (/1000PH) (days)
Dislocation/ 18 0.41[0.22-0.59] 60.4 + 65.2 [5-226]
instability ' ' ' R
Rotator cuff injuries/ 12 0.27[0.12-042]  28.8+ 33.5 [3-114]
shoulder impingement
Acromioclavicular 11 0.25[0.10-0.40]  27.0 + 17.1 [4-66]
joint injuries
Shoulder muscle strain/ 5 0.11 [0.01-0.21] 16.6 + 16.3 [3-43]
hematoma shoulder
(All) 46 1.04[0.74-1.34]  39.4+ 47.6 [3-226]
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Table 3-4 The incidence and severity of match injuries as a function of injury

category
Iniury tvoe Event number  Incidence [95%CI] Severity [range]
Jury yp (n) (/1000PH) (days)
Dislocation/
instability 8 4.88 [1.50-8.26] 55.6+70.8 [9-226]
Rotator cuff injuries/ 8 488[1.50-8.26]  30.3+13.1 [18-44]
shoulder impingement
Acromioclavicular 3 1.83[-0.24-3.90]  28.6+37.2 [4-114]
joint injuries
Shoulder muscle strain/ 3 1.83 [-0.24-3.90] 23.3+18.6 [6-43]
hematoma shoulder
(All) 22 13.40[7.81-19.00]  38.0+48.7 [4-226]
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Table 3-5 The incidence and severity of training injuries as a function of injury

category
Iniury tvpe Event number  Incidence [95%ClI] Severity [range]
Jury typ (n) (/1000PH) (days)
Dislocation/
- =+ -
instability 10 0.23[0.09-0.38] 64.2 +64.0 [5-209]
Rotator cuff injuries/ 4 0.09[0.00-0.19]  29.3+29.8 [3-72]
shoulder impingement
Acromioclavicular 8 0.19 [0.06-0.32] 25.8+19.0 [4-66]
joint injuries
Shoulder muscle strain/
- - + -
hematoma shoulder 2 0.05 [-0.02-0.11] 6.5+ 4.9[3-10]
(All) 24 0.56 [0.34-0.79] 40.8 +47.7 [3-209]
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Table 3-6 The proportion and mean severity of new and recurrent injuries

Proportion Severity [range]
(days)
Injury type New Recurrent New Recurrent
Dislocation/ 44.4 55.6 42,6+ 34.4[9-118]  74.6+ 81.3 [5-226]
instability
Rotator cuff injuries/ 75.0 25.0 33.0 + 37.8 [3-114] 6.0 + 0.0 [6-6]
shoulder impingement
Acromioclavicular 100.0 0.0 27.0 + 17.1 [4-66]
joint injuries
Shoulder muscle strain/ 80.0 20.0 19.3 + 17.5 [3-43] 16.3+ 12.7[9-31]
hematoma shoulder
(All) 69.6 304 316+ 28.6[3-118]  57.2+ 73.6 [5-226]
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Table 3-7 The injury event for injury type

Rotator cuff Acromio- Shoulder
. Dislocation/ injuries/ - muscle strain/ Severity
Injury - clavicular All
Instability shoulder S hematoma [range]
event I joint injuries n [%]
n [%] impingement n [%] shoulder (days)
n [%] 0 n [%]
Tackling  11[61.1] 3[25.0] 2[18.2] 2 [40.0] 18[39.1] > *669
[4-226]
Being 157+ 115
tackled 0[0.0] 2[16.7] 1[9.1] 0[0.0] 3[6.5] [9-29]
Scrum- 3.0+0.0
maging 0[0.0] 0[0.0] 0[0.0] 1[20.0] 1[2.2] [3-3]
Other player 35.0+ 127
collision 1[5.6] 0[0.0] 1[9.1] 0[0.0] 2[4.3] [26-44]
Ground 38.2 +28.6
collision 1[5.6] 2[16.7] 2[18.2] 0[0.0] 5[10.9] [12-72]
Unknown  5[27.8] 5 [41.7] 5 [45.5] 2 [40.0] 17 [37.0] 27['2_1—“135'2
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3-4. BE

AWFEIX, KR¥T7 7 e—F—L&EX510, BEEMEORERNE 2 v —X
T UE o THEWTRICIRA L 7=, 34 I o S5 3% 48 58 (13.4/1000PH;  95%Cl,
7.8-19.0)%, 7’1 T 7 £ —&TF(8.9/1000PH; 95%Cl, 7.5-10.3) THE Sz b D Xk
D < %, RO SMERE 4 22(0.56/1000PH; 95%Cl, 0.34-0.79)1%, v /&
—3% F(0.10/1000PH; 95%Cl, 0.06-0.14) CHESNb DLV b HEEICEN-T-
¥ ZORNS T 0T T E—EFRICHAT, KT S —&FIIF BSOS
URATBEWABEMEDR SV, SME T O MBI FW T & DRIE S 472,
AAFFRN BT DIMEDO AR, (X v 7 VE21TH ] 2 39.1%% Hokb %
otz ZORRITEITMRLELMLTRY P, 7 —RFOEBEHMEIC
BWT, ¥ v 7 /LnEHE Inciting event TH D Z EAVRIBEIN-. F/=, 2D
EEIET AV A7y hR—LOHE L b —5T5 ¥, & o7 ViHCI3E B
ZFRIAR AN 5720, JEEEFEOR 10, BEiOZEENERETHD
EEZLNDN, REIFIZTE—ETFET T 0T /B —EF I TIERIIKHENK
W2 EBHER IS, FRT, TR BN BT D B IRRrE D3 SME O N R fE R IAF
ELTHEELTWDAEEMEDE 2 BTz,
EEIMEOREIL, BEIRRERE & BRBREGA BV A Y MEFERETH
D, SEATHFZE LB LT ). SRAREO MR ERE & ARG A B A
MEBREORERIL, WIMEL HIZ 488 T, Yu 7 /v —EFTHREINT
LD XY b Ed o (BRI ERE, 1.25 1, BERIBEIA > v Y A v MEWERE,
203 14). ZNHOIMEDORHRE LT, FEIEENEHWI & &, FRIBEIARZ EIE
TIEHERENE N ENFETF LS. £ LTHIMERICY v 7 WS X D250
2\,

2 AERNCIE DT 22 A OFE R, K¥ET 7 E—RTICBWT, BAMMNLE
FESCNEMRIRG A & ¥ A v MERRE L W o 7o H EBEENZ B 2 SME A3 3
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EHRRMEEGMETHD ZEDNRENT. LER-T, ZOEOIMEITHTHT
iR OMBMENENEEZ DNRD. 2, WIMEL LITH v 7 M X DZENR
2N LD, R LIENIERIK 3B S LTV 5 ATREMENR S 2 b,

3-5. &

AWFTEIEL, KRFT7 7 E—RFL2IRIC, BREGMEORARNE 2 —X
(2> THEWIBOIZIRA L7z, 7 7 B =Bz T 2/ BAfsMEIL, BE/IRELE
FESPNEMRIBG A & P A v MEERE L W o 7o H RIS B 2 SME D %
B, BHIERE, BREENEL, ZOFEOIMEITKTT D TR OMLEMENRE S
.
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BAE T 7 E—RFOREESIMEENET DNRIERE T OREE

4-1. &S

7 7B BT D HBEEOIMEIL, BLEIRREECHSGE S A v e Y
AV MEGEEE Wo o JF H EBRAEIZ D 2 MG DR AR Em. 2 b DSt
B1x, ZEROEIEENEH N EICMAT, BZERNEHNI LR EMSNT
B0 B, PHREERSND. AR—VEFLSHTIE, THHEEOE 1 B
LT, NIERKTFE2F T 2RFLET 5 OICBHREEBR LI AT 4
ANAZ ) == T FhiT 5 ERERS TN D.

Z 7 — ORI a2 7 RS L—DORETHY B, 2y s i EE
G TH S . F oy 7 VBICIRY v 7 T — OB IR AR D
DI, NANRT d—< ARG FE T ODI21E, FESIOFNE IO
O ZEENEETHLEEZXLND. LI2R> T, JEEEOEE R EME,
BasfistiEE, BAST AIEhE, 50 % O S REREA NRIERIE 7 & L TBS LT
WAHRIEEMENRZZ BND. LnL, EOFERIFHENIMEY 2 725 LT
570, I BIZIEZEDORFOEEREIZOWTIIH LT 72 5 THZRU.

Z 2T, AWFRIIKRFT 7 e—EFE2XIRIZ, 7L — X B B
FTOATAANAT Y == T HATY, ZORICHFAE LR BEEIME & 0B
eI 2 AL Lo, RIFFRFERIE, TV =X DRAT 4 AN
V—=V 7% E7T %5 LT, BERMAIZRLEZEZDND.
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4-2. Kk

4-2-1. xt5

AEFTEIX, 1 F—AICHTRT HRFET VT —RTF 18 L& Xxt50s, Ly —2R
VNCAT A INAY V== T RER L, BPIEEICAE L7269 a5l L
72(Fig. 4-1). XRFOHIRNFEE Table 4-1 1273, 7235, LT O 2 SE2ERS
AL L.

a. AP FIEEZ A9 0%T
b. FAABRLARE R THME - FEEIZ L - TT 7R8Ik VT

4-2-2. FEHAR
FRAHAMIX, 2009 476 2010 FF 0 2 4EfH & L, EB L OME CRAE L
RIS OMEE F—LIZFTER T D AT 4 HIVAH v T NINE L.

4-2-3. MEDTER

SMEOTEREIX, 77 & —IGEhIC3AE Uiz JE B R BEE o 4ME (B /M E/
REEIE, FTIFIEMIRGIA &V 2 v MEBERICIRE Lz, EiEsMENR
G, Time-loss injury® 125544 28 2 SMEFAE L ER LT, SMEIZEFHRA
SLHEE A O RIS S B RHE OBWHIC X - TER SN, REEIC
L TiE, BHENREEEZA L TV eEEa TS Time-loss Z £ WEE1T4ME
REFEDT, a2 7 ML —BX0a V) Vg CITER T D AMEME DR
BEOHEZR Tz,
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Collegiate rugby
players
n=78
(156 shoulders)

Medical screening

(1) Questionnaire, Age; History of injury; History of surgery; Field position
(2) Physical characteristics, Height; Body mass

(3) Shoulder joint instability, Apprehension test

(4) Shoulder joint laxity, Load and shift test; Sulcus sign; Hyper-rotational test
(5) Shoulder ROM, IR; ER; HE; HF

(6) Shoulder muscle strength, IR; ER

Exclusion criteria

(1) Players with a history of
shoulder surgery

(2) Injured before this study

A

v

Collegiate rugby
players
n=69
(138 shoulders)

Fig. 4-1 Subjects
IR, internal rotation; ER, external rotation; HE, horizontal extension; HF, horizontal

flexion; ROM, range of motion
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Table 4-1. Physical characteristic of subjects

Age Height Body mass FW BK
(year) (cm) (kg) (n) (n)
Collegiate rugby players 195+13 176.0+13 83.6+112 34 35

(n=69)

The group were comprised of forwards (FW, n=34: Prop, 9; Hooker, 5; Lock, 9; Flanker,
7; Number 8, 4) and backs (BK, n=35: Scrum half, 6; Standoff, 5; Centre, 11; Wing, 6;

Full back, 7).
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424, AFLANARI YV —=v T DORE

AT A ANAT V== 7 TIEU T 6 HEIZE L TRAE, HIEEZIT-T7.

® I : R, BEFEEE, FINEE, Kovav

® Syikink : &, HE

® J5 RIS ARZEENE © Apprehension test

® J5 MAffintkEM: : Load and shift test, Sulcus sign, HREEsFEMET 2 b
o JERARI @bk : NE, AMIE, AR, KPR

® J5RAEI% RYEM; 1) - WlE, St e

(1) BRI L 2RE
BRI AE T, Fln, BEERE, FINE, RNova r2ia L. BRI
JE F L BE R o0 SME (B F THE I FA AN 22 8 i, E T ITERIE G A e P A b
TEERE) RO A A A L, IMEDOER & [FERIZ Time-loss injury IZ5% 49 55
B AEBETREA & L.

(2) FRKRDOHIE
FUANHEF KRB AT, FEBIOMKRELRIE L.

(3) AR E M DA
JE BAERT RZz2 ENE DM & LT Apprehension test 24T o 72, %S 1T
7Y, MEZ-GOFTHEEOFHEEH R D, FRE&Z 90 EAMEAL, IE
i 90 FEJEHIALICORFF L, thrOF CHEZ XX 20 b RHE CREARTTIC
L TR & (TR BER A AME S B 7o IR ORI AR A 1256 IStk & L7z (Fig.
4-2)0. 7233, AT A MIBIBSMRHE DA LTz
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(4) BEE3HARME O FAR

R szt OFEM & L C, Load and shift test, Sulcus sign, HUR= Rtz
TAMEIToT.

Load and shift test i3, J& B AIEE I~ izt 2 33 5 72 12T o 72,
MRFNVIENIS L LR TERAIZRY, BEIIHSREORREZ— 7 OF TH
SR, MAFOFTEBEHEAESR, AIFBIOEAG~A ML AZNTTZ. B#
DIBE R BENTRD N DBEEITHIE L Li=(Fig. 4-3)Y. 7ok, AT 2 MIEE
ABHED A L7z,

Sulcus sign 1%, JEBEETD T ~OFENEZ R 5 72 OITAT o 7o, RIRF 13
LB L OB 'Y, BEIRNEEO LatE s T ~DFEG 12z
2. JEMEZEEO TIC IEANHEL L 25 A IChE L L= (Fig. 4-4)Y. KT 2 M3
IR E D A LT

FARABIHEIFEIET 2 D 5 LFBEBIOREFET A b &1 7o 7. HRXBIHi
VT A R OFIRICHEL, EHRTRMBN D HE Z B & L (Fig. 4-5)%.

(5) BEERFI B DRE

AEFTRARN T =F A —Z =) W, REREEIONNE, SME, KFEME, K
Sl AT E A U L7e. PERS L OME rTE IS LA T D 2 S Dz (a, b) TE
NENRE LTz, 2 ToORERMEINIZITL, WEDRIZIT= Y K7 —L

(Z &0 R AR E LT,

fwmnf

a. JE BT 90 EEAMIAT I K OV BEHET 90 FEJm (7 : 90 BEAMEEAT(Fig. 4-6)

il
i

pwmauf

b. JA B 90 AL thizds & OV BAEG 90 FEJE #h (L : 7K I #h iz (Fig. 4-7)
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(6) FERMERHHIE
N R KA A FE A —% —(micro-FET, Hoggan Health Industries, Draper,

UT, USA) % I\ C, JE BRI IERS KX OMMIER 71 %2 LT @ 2 S DAz (a, b) THIE

L.

a. BRI KOV B 90 FEIR EhAL : 0 FEAMIERNL (Fig. 4-8)
b. & BT 90 EEAMRAT F5 K OV BAET 90 FEJE HiAr : 90 FEANER(L (Fig. 4-9)

HE 135 RYERRIGHE 2 3 P RAT e R RME A ek L, ARE T L 72 fE
ZOMTTHE R U7z, E£72, PIE L SMEDRIEME D b NIMER: /1 b A B L oo
WA L7z, 2 TOREIXF—OREIC LV iThi, BEFICEEENA T
MNE OIS, OB P RE OLRSEZEE L. #NAHBEFRE (Intra-class

correlation co-efficients, ICC 1.1)Z & H L, #MENGEEMEZMER L=,
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Fig. 4-2 Apprehension test

The shoulder is passively moved into “maximum external rotation in abduction and
forward pressure is applied to the posterior aspect of the humeral head.” When the

patient apprehensive and complains of pain in the shoulder, a positive test result is

recorded”.
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Fig. 4-3 Load and shift test

The load and shift test was tested as follows; the examiner stands behind the patient and
stabilizes the scapula with one hand, while grasping the humeral head with the other.

Both anterior and posterior stresses are applied, and the amount of translation noted?.

33



Fig. 4-4 Sulcus sign

The sulcus sign was applied by exerting downward traction on the humerus, and a
positive test result was recorded if the examiner observed dimpling beneath the

acromion®.
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Fig. 4-5 Hyper-rotational test

Positive shoulder hyper-rotational was defined when participants could grasp their

hands from both the cranial sides on their back®®,
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@) IR (b) ER

Fig. 4-6 Measurement position of the shoulder IR/ER ROM
(90 degrees abducted position)
(a) IR, passive range of motion measurement for internal rotation
(b) ER, passive range of motion measurement for external rotation
Participant is 90 degrees of shoulder abduction and 90 degrees of elbow flexion in a
supine position®®; a goniometer was applied to measure; the end of ROM motion was

determined with the end feeling of the same examiner.
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(@ IR (b) ER

Fig. 4-7 Measurement position of the shoulder IR/ER ROM
(Horizontal adducted position)
(a) IR, passive range of motion measurement for internal rotation
(b) ER, passive range of motion measurement for external rotation
Participant is 90 degrees of horizontal shoulder abduction and 90 degrees of elbow
flexion in a supine position; a goniometer was applied to measure; the end of ROM

motion was determined with the end feeling of the same examiner.
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(@ IR (b) ER

Fig. 4-8 Measurement position of the shoulder IR/ER muscle strength
(0 degrees abducted position)
(@) IR, muscle strength measurement for internal rotation
(b) ER, muscle strength measurement for external rotation
The dynamometer was applied to the wrist joints of players. Isometric contraction
continued for three seconds. Isometric muscle strength was measured by same

examiner.
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@) IR (b) ER

Fig. 4-9 Measurement position of the shoulder IR/ER muscle strength
(90 degrees abducted position)
(@) IR, muscle strength measurement for internal rotation
(b) ER, muscle strength measurement for external rotation
The dynamometer was applied to the wrist joints of players. Isometric contraction
continued for three seconds. Isometric muscle strength was measured by same

examiner.
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4-2-5. 3T Tk

D) AT A HBNVAT ) —=v THRER OB

AWML T 12, JBEEIMEFAE L= T (Injury group) &, FAE Lo 7-
EF(No injury group)lFEHL, AT A INVART V) —=2 T OFERZ R LTZ.
RIS rIEhIEk, 570 % L9~ D BRICIE, MOV t REZITV, A, M,
FEUEF 77 5 Effect size (Cohen’s d) & FH L 7=.

REFEE, Apprehension test, Load and shift test, Sulcus sign, HR=CEEE AR
TARNBRYY g U EEBT HEICIE, CRIEEITV, 7 7 A 25k VT Effects

size (¢ coefficient) & & H L 7-.

(2) SMEESERF D H
SMEICBET AR AT A DI AT 4 v 7 RIS EIT o7, 4
ML FO L HICEREL, vl AT 0 v 7 BRSO L=,

a. SHTDRE

® TERAKL : SMEFE A DOF ME(E=0; FH=1)

® NI . AT 4 INAT ) —= 2 T OFRERGEEMZ LT IRT)
® ZEHUERIR  ZRHIEINIECLE L)

@ X T v UAXIZEITHMER &N 5%, R 10%

b. I L TATIE

® JH /KT B, R A AL

® J5 /K i T Eh g, e 2SR

® J5 N JE AT EhIEk(90 FEANMERNT), AL
® 5 S1IE R BNk (90 FEAMIRNT), HEfEAE AR
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® J5 NBER /1(90 FESMIRNT), A 4L

® 5 SNIER 1(90 FESMIRNT), A AR

® 5 NIIMIERT /1L (0 FEAMERAT), i SR

® 5 NAIIERT 71 L (90 FESMIRAT), A 4k

o UILIERDOHE, 7 IV EH; #=0, A=1

® Apprehension test, 77 = U &%, fEiE=0; Btt=1

® Load and shifttest, 77 =V %%, [&i=0; Bitk=1

® Sulcussign, 77 = U 2%k, FatE=0; Bk=1

o FURBIEIMARIET X b, 1T 2V AL, =0, Bitk=1

® KT ay, BT 3V ZEE, Forward=0; Backs=1

HYRAT 4y 7 EIFSHTCHA SRR G, BIRKoAENE, BERET
NOEEE, FE5FE, PR ER L. RO AEMEILE T AR D A L
SN ZRBEDRE R HHMT L, X ED p<0.05 DHSICEIFRICE RN H 5 & H
WrL7-. Hosmer-Lemeshow D& EERRED B EmXNOE & E 27 h L, p=0.05
DLGEITETANEE LTS LT L7z, FIRET /L OF 5T Cox & Snell
R? 35 & O Nagelkerke R THEzE L, EF /LD T RIIPET — 7 A0 bR LT-.
FRAOELN OB SR 204y XhafER L. BRUTY TED
7z.

2T DOREHLPRIL, SPSS Statistics 18.0 (IBM)Af# ] L, A& /K#EIL 5% & L 7.
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4-3. fER

4-3-1. SMEFRAIRDL(Table 4-2)

2 > — X OMIZJEBFEIIMEN T A LT FIT 15 A (RN LERE 10 44 N
BHEE 5 4)C, 2D BN 64, HRN 9L ThHolz. IMEN DL FEER
FTIZELIZAEIL, FHTAR21 BThHoTe. AT A ANAT Y == T b
SMEFEAE TO REUE, I T3004 HThH -7,

4-3-2. ZAZHEER(Table 4-3)

SMEDRAE LT 16 S OZGIRIE, 2 v I VEITI N84, ¥ v I NEZlT
TN 14, M & OFEEN 14, RHNRS LT, Xy 7 IVEITHINRLEN-
7.

4-3-3. AT A HANART Y —=V T OFER(Table 4-4)

JEA R, R/ L, 8 P AT EhE (90 BEAMIRAL), JE A e AT ENIE(90 FEAt
HA07), JENIE AT BN S (AR #IAL) VX, T P BE rTBhIE X #E ] C 22137 0 o 723,
AR #IS7. C D JE A BE AT BT Injury group CTA B IR D> - 72 (p<0.05).

5 F I E DM ENEEMENCC 1,1)1%, 0 FEAERAONET 0.93 (95%Cl,
0.82-0.97), #MiE T 0.90 (95%Cl, 0.72-0.96) Td - 7=. —J5, 90 FEAMRAL DOWNJE T
0.92 (95%Cl, 0.78-0.97), #MiEC 0.91 (95%Cl, 0.77-0.97) T - 7=.

0 SN ERATL T D JESMER 7113 Injury group TA E 124K < (p<0.05), 8 PNAMERS 11
Ee I Injury group TH B @ > 72(p<0.05). 90 FEAMRNAL T JE NFERD 711X Injury
group THEIZKH> > 72 (p<0.05).

Injury group TIEBEEEZ AT R FNAHEIZEL D> 72(p<0.05). F£7=, Injury

group Tl BK DEF A EIZZL ) 12(p<0.05).
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4-3-4. a P RT 4 v 7 BURSHT OFER(Table 4-5a, b, ¢, d, e)

0 RAT 4y 7 BT CHU) &7 AR & Table 4-5(a, b, ¢, d, e)IZ/R L7-.
Q)T T MR DA L= R ZBEICBIT 5T L Pl p=0.00 TEFLOAE
PEAMEFE S 72 (p<0.05).  (D)AET /LD 5213 0.14-0.22 TH - 72(Cox & Snell
R? %5 & 1% Nagelkerke R?). (c) Hosmer-Lemeshow #:ii& 13 p=0.35 T, AEF /L35
AL TWD LYW S 7= (p=0.05). (d) EF/LORHRIL 79.4% Tdh->7-. (e) i
H a7 IR 71%, BEEFE(OR, 6.56; 95%Cl, 2.04-20.98; p=0.00), Load and shift test
(OR, 2.55; 95%Cl, 0.92-7.06; p=0.07), J8WSMiEf) 71 (OR, 1.39; 95%Cl, 1.08-1.77;
p=0.00)T& > 773, Load and shift test |3 B2 [K - Tldero7z. KET MK

FAENFRIFIRK 41 DX 9 o7, HIH SR FOMRIZRD L5127 5.
O LTEEND HIRFITR VBTN, MEY X7 N 656 %5 ThDH
® Load and shift test 23GPEDETIIEMEDE T, SMEU A7 23 2.55 %

THD
® JEINAMER J1EE Y 1.0 HEINT 2 EAME Y X7 N 1.39 5@ & 5

(#04.1) Probability of the shoulder injuries = 1/1+exp (-(-4.61+1.88x,+0.94x,+0.33x,))
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Table 4-2 Number of shoulder injuries during 2009-2010 seasons

New (n=6) Recurrent (n=9) All (n=15)

History of  History of
dislocation/ rotator cuff
instability injuries

Dislocation/instability 4 4 2 10
Rotator cuff injuries 2 0 3 5
. 42.1+ 36.9
Days until return to play, mean + SD (range) (3-118)
+
Days until shoulder injuries after medical screening, mean + SD (range) 30?%_81230)8'3

Days until return to play, the number of days that have elapsed from the date of injury to
the player’s return to full participation in team training or availability for match
selection. There were no players who have the past history of both

dislocation/instability and rotator cuff injuries.
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Table 4-3 Injury event for shoulder injuries

Dislocation/ Rotator cuff
. . . All
instability injuries (n=15)
(n=10) (n=5) B
Tackling 6 2 8
Being tackled 1 0 1
Ground collision 0 1 1
Unknown 3 2 5
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Table 4-4 Results of medical screening

No injury group Injury group

54 players 15 players p E;fzegt
(108 shoulders) (30 shoulders)
ROM
HE (degrees) 30.0 £10.9 32.0 +11.6 0.38 0.18 (None)
HF (degrees) 124.8 + 10.0 127.0 £8.6 0.28 0.23 (Small)
90 degrees abducted position
IR (degrees) 74.0 +16.9 75.3 £18.1 0.71 0.08 (None)
ER (degrees) 90.1+12.9 91.2 +12.6 0.68 0.09 (None)
Horizontal adducted position
IR (degrees) 209 138 247 +11.1 0.17 0.29 (Small)
ER (degrees) 95.1 +16.7 86.7 ¥8.0 0.00 * 0.55 (Medium)
Muscle strength
0 degrees abducted position
IR (N/body mass) 3.03+0.6 3.07 05 0.76 0.07 (None)
ER (N/body mass) 181+ 04 1.62 +0.3 0.01* 0.50 (Medium)
IR/ER ratio (IR/ER) 172+ 04 193+04 0.00 * 0.53 (Medium)
90 degrees abducted position
IR (N/body mass) 242+ 0.6 2.66 0.4 0.04 * 0.60 (Medium)
ER (N/body mass) 222+ 0.4 230*0.4 0.38 0.20 (Small)
IR/ER ratio (IR/ER) 110+ 0.3 1.18 +£0.2 0.17 0.28 (Small)
Joint instability
Apprehension test ) 103 28 0.65 0.03 (None)
+) 5 2
Joint laxity
Load and shift test ) 91 21 0.07 0.15 (None)
)] 17 9
Sulcus sign O] 100 30 0.12 0.13 (None)
) 8 0
Hyper-rotational test ) 95 13 0.76 0.02 (None)
€] 26 4
Questionnaire
History of injury ) 102 21 0.00* 0.32 (Small)
(+) 6 9
Field position (FW) 60 10 0.03* 0.18 (None)
(BK) 48 20

Data above show average value + standard deviation; ROM, range of motion; HE, horizontal extension;
HF, horizontal flexion; IR, internal rotation; ER, external rotation; N, newton; (-), negative; (+),
positive; FW, forward; BK, backs; p value, unpaired t-test or chi-square test for difference between
groups; *p<0.05 (No injury vs. Injury); Effect size by Cohen’s d or ¢ coefficient; Small, 0.20; Medium,
0.50; Large, 0.80.
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Table 4-5 Results of logistic regression analysis (a, b, c, d, )

(a2) Omnibus tests of model coefficients

X2 Degree of freedom p
Step 3.1 1 0.07
Block 21.0 3 0.00 *
Model 21.0 3 0.00 *
* p<0.05
(b) Coefficient of determination
-2 log likelihood Cox-Snell R2 Nagelkerke R?2
Step 122.5 0.14 0.22
(c) Hosmer-Lemeshow test
X2 Degree of freedom p
Step 8.9 8 0.35

47



(d) Classified tables

Predict
Injury
Observe (+) ) Sensitivity (%)
¢) 100 6 94.3
Injury
+) 22 8 26.7
All (%) 79.4
(e) Variables and odds ratio
Variables B (S.E) Wald OR (95%Cl) p
[x,] History of injury 1.88 (0.59) 10.03 6.56 (2.04-20.98) 0.00 *
[x,] Positive load and shift test 0.94 (0.52) 3.25 2.55 (0.92-7.06) 0.07

[x3] IR/ER muscle strength ratio

- *
(0 degrees abducted position) 0.33(0.13) 6.77 1.39 (1.08-1.77) 0.00

Constant -4.61 (1.19) 15.07 0.01 0.00 *

Probability of the shoulder injuries= 1/1+exp (-(-4.61+1.88x1+0.94x2+0.33x3)); IR,

internal rotation; ER, external rotation; OR, odds ratio; * p<0.05
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Collegiate rugby players
n=118
(236 shoulders)

Medical screening

(5) Shoulder ROM, IR; ER; HE; HF
(6) Shoulder muscle strength, IR; ER

(1) Questionnaire, Age; History of injury; History of surgery; Rugby experience; Competitive level; Field position
(2) Physical characteristics, Height; Body mass

(3) Shoulder joint instability, Apprehension test
(4) Shoulder joint laxity, Load and shift test; Sulcus sign; Hyper-rotational test

v

Exclusion criteria

(1) Players with a history of shoulder surgery
(2) Injured before this study

(3) A pain occurred at the medical screening

Collegiate rugby players
n=71
(142 shoulders)

\4

Player without the past history of injury
n=47 (94 shoulders)

Player with the past history of injury
n=24 (48 shoulders)

®History of dislocation/instability, n=19
@®History of rotator cuff injuries, n=5

Fig. 5-1 Stratification of players

ROM, range of motion; IR, internal rotation; ER, external rotation in shoulder; HE,

horizontal extension; HF, horizontal flexion
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Table 5-1 Physical characteristics of subjects

Age Height Body mass FW BK
(year) (cm) (ka) (n) (n)
Collegiate rugby players 192+14 176.6+52 829+103 33 38

(n=71)

The group was comprised of forwards (FW, n=33: Prop, 7; Hooker, 4; Lock, 9; Flanker,
10; Number.8, 3) and backs (BK, n=38: Scrum half, 8; Standoff, 8; Centre, 6; Wing, 10;

Full back, 6).
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Table 5-2 Physical characteristics of subjects

Age Height Body mass FW BK
(year) (cm) (k) (n) ()
Player without the - 190+14 1767+57 840+108 22 25
past history of injury (n=47)
Player with the 196+13 1765+42 80.9+9.0 1 13

past history of injury (n=24)

Player without the past history of injury group were comprised of forwards (FW,
n=22: Prop, 5; Hooker, 3; Lock, 7; Flanker, 5; Number.8, 2) and backs (BK, n=25:
Scrum half, 6; Standoff, 6; Centre, 3; Wing, 6; Full back, 4).

Player with the past history of injury group were comprised of forwards (FW, n=11:
Prop, 2; Hooker, 1; Lock, 2; Flanker, 5; Number.8, 1) and backs (BK, n=13: Scrum half,

2; Standoff, 2; Centre, 3; Wing, 4; Full back, 2).
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Table 5-3 Number of shoulder injuries during 2009-2012 seasons

Player without

Player with

thg past history the_ past history (;]I'gt7all)
of injury (n=47) of injury (n=24)
No injury 34 14 48
Injury 13 10 23
Dislocation/instability 8 9 17
Rotator cuff injuries 5 1 6
Days until return to play, mean +SD (range) 38(4333;3())9 36(21;5)2 6 37(353%;0
Days after shoulder injuries medical screening, mean + SD (range) 52(25232%%3 25(5734*;2;) 9 4%35’?23235;5

Days until return to play, the number of days that have elapsed from the date of injury to

the player’s return to full participation in team training or availability for match

selection. There were no players who have the

dislocation/instability and rotator cuff injuries.
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Table 5-4 Injury event for shoulder injures

Player without the Player with the
past history of injury past history of injury
Total
Dislocation/ Rotator cuff ~ Dislocation/ Rotator cuff ~ (n=23)
instability injuries instability  injuries
(n=8) (n=5) (n=9) (n=1)
Tackling 3 2 6 0 11
Being tackled 2 0 1 0 3
Ground collision 1 0 1 0 2
Unknown 2 3 1 1 7
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Table 5-5 Results of medical screening

Player without the Player with the
past history of injury (n=47) past history of injury (n=24)
Capiyes  aseen | p S iy naOhmen p e
(68 shoulders) (26 shoulders) (28 shoulder) (20 shoulder)
ROM
IR (degrees) 62.7 + 20.6 70.0 +19.7 0.12*  0.36 (Small) 727+ 195 70.3+ 23.1 0.69 0.11 (None)
ER (degrees) 882+ 11.8 95.0 + 12.3 0.01* 0.57 (Small) 92.1+ 10.4 90.0+ 8.9 045  0.21(Small)
HE (degrees) 286+ 9.6 27.1+104 0.51  0.15 (None) 345+ 12.0 283+ 15.8 0.12  0.45(Small)
HF (degrees) 126.7+ 9.2 130.0 + 8.3 0.13  0.37 (None) 127.1+ 10.0 121.8+ 12.7 0.10  0.47 (Small)
Muscle strength
IR (N/body mass) 293+ 05 246+05 0.00*  0.94 (Large) 267+ 05 223+ 04 0.00*  0.95(Large)
ER (N/body mass) 256+ 0.5 237405 0.11  0.36 (Small) 237+ 04 220+ 0.3 0.08  0.47 (Small)
IR/ER ratio (IR/ER) 117+ 0.2 1.06 £0.2 0.04*  0.55 (Medium) 115+ 0.2 1.03+ 0.2 0.09 0.60 (Medium)
Joint instability
Anterior apprehension test  ( -) 68 26 25 15 0.19 0.19 (None)
(+) 0 0 3 5
Joint laxity
Load and shift test (-) 68 26 10 13 0.04*  0.29 (Small)
(+) 0 0 18 7
Sulcus sign (-) 68 26 22 18 0.29 0.15 (None)
(+) 0 0 6 2
Hyper-rotational test (-) 55 23 0.38 0.09 (None) 26 14 0.03*  0.30 (Small)
(+) 13 3 2 6
Questionnaire
Rugby experience (years) 6.6 + 3.2 79 + 3.6 0.10 0.39 (Small) 6.6 + 3.5 10.6 + 3.8 0.00*  1.10 (Large)
Competitive level (High) 20 16 0.00*  0.30 (Small) 10 6 0.67 0.06 (None)
(Low) 48 10 18 14
Field position (FW) 32 12 0.93 0.00 (None) 12 10 0.62 0.07 (None)
(BK) 36 14 16 10

Data above show average value * standard deviation; ROM, range of motion; IR, internal rotation; ER,
external rotation; HE, horizontal extension; HF, horizontal flexion; N, newton; (-), negative; (+),
positive; Competitive level High, player selected as under 18 or 20 Japan squad team; Low, except for
High; FW, forward; BK, backs; p value, unpaired t-test of chi-square test for difference between
groups; *p<0.05 (No injury vs. Injury); Effect size by Cohen’s d or ¢ coefficient; Small, 0.20; Medium,

0.50; Large, 0.80.
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5-3-4. BV RT 4 v 7 [EIRLITORER

(1) BEEEEDS 72\ VB F(Table 5-6 a, b, ¢, d, e)

0 YRAT (v 7 EUFSHT TH Sz iE S & Table 5-6 (a, b, ¢, d, e)IZ/R L 7=.
@) T MR D A L= R AREICB T 5 ET L P HEIE, p=0.00 TEFLOEE
PEDMRFE S 3072 (p<0.05). (0)AET VD3 5-31% 0.33-0.47 TH - 7= (Cox & Snell
R? 35 1 1Y Nagelkerke R?). (c) Hosmer-Lemeshow #8713 p=0.42 T, AEF /L1300
ALTWD LU ENT-(p=0.05). (d) EF/LORHERIT 79.8% Tdh - 7-. (e) il
H SN RT3, JENETENE(OR, 1.49; 95%Cl, 1.13-1.96; p=0.00), JE4MiE nl#)
1% (OR, 1.86; 95%CI, 1.21-2.87; p=0.00), J§ /K ¥ ih =] &k (OR, 1.30; 95%Cl,
1.03-1.64; p=0.02), J§ NJiEf% /1(OR, 0.36; 95%ClI, 0.20-0.65; p=0.00), HiHi##(OR,
1.22; 95%Cl, 1.02-1.46; p=0.03) ChH > 7=. KET NICEIT 2 EHRITX 51 D L9

W7o 7=, i SN =R FORIZRD X 91272 5.

® J5 NlE I EhIE AN 1.0 EEHGIN % LAME Y X7 23 1495 m £ D

® 5 SIBE R BN 1.0 BRI S LAME Y X7 2 186 fEmE D

® JE /K i AT Eh Y 1.0 BEHEING 5 L AME U 2 723 1.30 5 £ D

® JENBEM IAMAELL T L0 8T 2 LAME U 227 73 0.36 K< 725
® FEHAERN LAERIINT D LAMEY 2N 122 f5EE D

(#(5.1) Probability of the shoulder injuries = 1/1+exp (-(-19.56+0.40x,+0.62x,+0.27x5-1.01x,+0.20xs))
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(2) BEFRER & 58 F(Table 5-7 a, b, ¢, d, €)

0 RAT 4y 7 BT CHUD &7 fE S & Table 5-7 (a, b, ¢, d, e)IZ/R L 7=.
(@) T MR D F L= R ZREICBIT HET L X ElE, p=0.00 TEFLDOHE
PEAMEFE S 472 (p<0.05).  (D)AET /LD E 5213 0.41-0.55 T&H - 7=(Cox & Snell
R? 35 & 1% Nagelkerke R?). (c) Hosmer-Lemeshow #:ii& 13 p=0.86 T, AEF /L3
AL TWD LYW S 7= (p=0.05). (d) EF/LDOHH L 85.4% Th - 7-. (e) i
H S 7= IK+1%, Load and shift test (OR,3.94; 95%CI,0.79-19.60; p=0.09), J§ PNJiE
5 71(OR, 0.28; 95%Cl, 0.11-0.72; p=0.00), #HiiZH%X(OR, 1.31; 95%Cl, 1.07-1.61;
p=0.01)T& - 7273, Load and shift test IZH B R K1 TixZerolc. RETMIZE
T A EFRIIX B2 DL H 1Tk T,

® Load and shift test 23[HPE DR TFIZFEVEDE T, FMEY 27 M 3.94 (%
ThbH

® JENFEM JIDMRELL T 10832 MG Y A7 73 0.28 (K< 72 5
® FIHEEN 1ERINT A EMEY RN 131 EEED

(:X5.2) Probability of the shoulder injuries = 1/1+exp (-(3.68+1.37x,-1.26x,+0.27x5))
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Table 5-6 Results of logistic regression analysis for injured players without the past

history (a, b, ¢, d, e)

(a) Omnibus test of model coefficients

X2 Degree of freedom p
Step 5.0 1 0.02 *
Block 37.4 5 0.00 *
Model 374 5 0.00 *

(b) Coefficient of determination

-2 log likelihood Cox-Snell R2 Nagelkerke R?2

Step 73.4 0.33 0.47

69



(c) Hosmer-Lemeshow test

X2 Degree of freedom p

Step 8.2 8 0.42

(d) Classified tables

Predict
Injury
Observe €] ) Sensitivity (%)
) 60 8 88.2
Injury
(+) 11 15 57.7
All (%) 79.8
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(e) Variables and odds ratio

Variables B (S.E) Wald OR (95%Cl) p
[x,] IR ROM 0.40 (0.14) 8.11 1.49 (1.13-1.96)  0.00 *
[x,] ER ROM 0.62 (0.22) 8.00 1.86 (1.21-2.87) 0.00 *
[X;] HF ROM 0.27 (0.12) 5.01 1.30 (1.03-1.64) 0.02 *
[x,] IR muscle strength -1.01 (0.30) 11.68 0.36 (0.20-0.65) 0.00 *
[xs] Rugby experience 0.20 (0.09) 4.62 1.22 (1.02-1.46) 0.03*
Constant -19.56 (6.66) 8.63 0.00 0.00 *

Probability of the shoulder injureis = 1/1+exp(-(-19.56+0.40x;+0.62x,+0.27x3-1.01x4
+0.20xs)); IR, internal rotation; ER, external rotation; HF, horizontal flexion; ROM,

range of motion; OR, odds ratio; * p<0.05
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Table 5-7 Results of logistic regression analysis for injured players with the past
history

(a, b,c d,e)

(a) Omnibus test of model coefficients

X2 Degree of freedom p
Step 2.9 1 0.08 *
Block 25.0 3 0.00 *
Model 25.0 3 0.00 *

(b) Coefficient of determination

-2 log likelihood Cox-Snell R? Nagelkerke R?2

Step 40.2 0.41 0.55
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(c) Hosmer-Lemeshow test

X2 Degree of freedom p

Step 4.0 8 0.86

(d) Classified tables

Predict
Injury
Observe )] ) Sensitivity (%)
) 26 2 929
Injury
(+) 5 15 75.0
All (%) 85.4
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(e) Variables and odds ratio

Variables B (S.E) Wald OR (95%Cl) p
[x,] Positive load and shift test ~ 1.37 (0.82) 2.80 3.94 (0.79-19.60) 0.09
[x,] IR muscle strength -1.26 (0.48) 7.00 0.28 (0.11-0.72) 0.00 *
[x5] Rugby experience 0.27 (0.11) 6.68 1.31(1.07-1.61) 0.01*
Constant 3.68 (2.53) 2.12 39.52 0.14

Probability of the shoulder injuries = 1/1+exp(-(3.68+1.37x;-1.26x,+0.27x3)); IR,

internal rotation; OR, odds ratio; * p<0.05
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5-3-5. ROC f##r DfE R

(1) BEEED 72\ B F(Table 5-8 a, b, ¢, d, e, )

b AUC DEoTleffiz >y A 7fEL LT Table5-8a (il F & 7. JHIE
AIENS 95.0 BE, JESMERTENR AN 95.0 BE, JEKSEJH Al AT EhE s 135.0 FE, RN
BERR I3 2.80, BEELAFHS 8 4F CTdh o 7-. Table 5-8 b LIFRIZIL, #[K7® ROC

AT DR R 2R LT,

(2) BEFERE DS & % 3®F(Table 5-9 a, b, c)
b AUC DE-T-EEZ T v FA 7 E LT Table5-9a il &7z, ENIE
78 2.20, BRI 8 TH - 7-. Table5-9b DAL, %K+ @ ROC fif

Promikz R LT,
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Table 5-8 results of ROC analysis for injured players without the past history

(a,b,c,d,ef)

(a) Cut off value

Cut off Sensitivity  Specificity

value (%) %) AUC P
IR ROM (degrees) 95.0 231 97.1 0.60 0.13
ER ROM (degrees) 95.0 53.8 70.6 0.62 0.06
HF ROM (degrees) 135.0 50.0 72.1 0.61 0.09
IR muscle strength (N/body mass) 2.8 76.9 58.8 0.68 0.00 *
Rugby experience (years) 8.0 61.5 64.7 0.63 0.05

IR, internal rotation; ER, external rotation; HF, horizontal flexion; ROM, range of

motion; * p<0.05; AUC, area under the curve

76



(b) IR ROM

Cut off value Sensitivity (%)  Specificity (%) AUC p
45.0 96.2 17.6 0.57 0.30
50.0 92.3 25.0 0.59 0.19
55.0 73.1 39.7 0.56 0.34
60.0 61.5 48.5 0.55 0.45
65.0 53.8 58.8 0.56 0.34
70.0 50.0 58.8 0.54 0.51
75.0 38.5 63.2 0.51 0.89
80.0 38.5 66.2 0.52 0.72
85.0 34.6 73.5 0.54 0.54
90.0 34.6 79.4 0.57 0.29
95.0 23.1 71.0 0.60 0.13

100.0 3.8 100.0 0.52 0.77

* p<0.05; AUC, area under the curve
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(c) ER ROM

Cut off value Sensitivity (%)  Specificity (%) AUC p
70.0 100.0 4.4 0.52 0.74
75.0 96.2 8.8 0.53 0.71
80.0 92.3 11.8 0.52 0.76
85.0 84.6 29.4 0.57 0.29
90.0 69.2 44.1 0.58 0.31
95.0 53.8 70.6 0.62 0.06

100.0 42.3 79.4 0.61 0.10
105.0 34.6 86.8 0.61 0.11
110.0 26.9 95.6 0.61 0.09
115.0 0.0 98.5 0.49 0.91

* p<0.05; AUC, area under the curve
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(d) HF ROM

Cut off value Sensitivity (%)  Specificity (%) AUC p
110.0 100.0 44 0.52 0.74
115.0 96.2 8.8 0.53 0.71
120.0 96.2 19.1 0.58 0.25
125.0 73.1 25.0 0.49 0.88
130.0 65.4 39.7 0.53 0.70
135.0 50.0 72.1 0.61 0.09
140.0 115 98.5 0.55 0.45
145.0 3.8 98.5 0.51 0.85
150.0 0.0 98.5 0.49 0.91

* p<0.05; AUC, area under the curve
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(e) IR muscle strength

Cut off value Sensitivity (%)  Specificity (%) AUC p
1.6 7.7 100.0 0.54 0.56
1.8 115 100.0 0.56 0.38
2.0 154 97.1 0.56 0.35
2.2 26.9 95.6 0.61 0.09
2.4 34.6 80.1 0.58 0.24
2.6 53.8 67.6 0.61 0.10
2.8 76.9 58.8 0.68 0.00 *
3.0 84.6 44.1 0.64 0.03 *
3.2 92.3 29.4 0.61 0.10
34 100.0 20.6 0.60 0.12
3.6 100.0 10.3 0.55 0.44
3.8 100.0 7.4 0.54 0.58
4.0 100.0 2.9 0.52 0.82

* p<0.05; AUC, area under the curve
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(f) Rugby experience

Cut off value Sensitivity (%)  Specificity (%) AUC p
4.0 84.6 14.7 0.50 0.96
5.0 69.2 35.3 0.52 0.73
6.0 61.5 47.1 0.54 0.52
7.0 61.5 58.8 0.60 0.12
8.0 61.5 64.7 0.63 0.05
9.0 46.2 73.5 0.60 0.14

10.0 38.5 82.4 0.60 0.12
11.0 30.8 88.2 0.60 0.15
12.0 23.1 88.2 0.56 0.39
13.0 7.7 91.2 0.49 0.93

* p<0.05; AUC, area under the curve
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Table 5-9 results of ROC analysis for injured players with the past history

(a, b, )

(a) Cut off value

Cut off Sensitivity  Specificity

value (%) %) AUC P
IR muscle strength (N/body mass) 2.2 50.0 85.7 0.68 0.03*
Rugby experience (years) 10.0 70.0 85.7 0.78 0.00*

IR, internal rotation; * p<0.05; AUC, area under the curve
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(b) IR muscle strength

Cut off value Sensitivity (%)  Specificity (%) AUC p
1.6 5.0 100.0 0.53 0.77
1.8 10.0 100.0 0.55 0.55
2.0 30.0 92.9 0.61 0.18
2.2 50.0 85.7 0.68 0.03 *
24 65.0 67.9 0.66 0.05
2.6 75.0 53.6 0.64 0.09
2.8 85.0 42.9 0.64 0.10
3.0 100.0 21.4 0.61 0.21
3.2 100.0 10.7 0.55 0.53
3.4 100.0 7.1 0.54 0.67
3.6 100.0 3.6 0.52 0.83

* p<0.05; AUC, area under the curve
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(c) Rugby experience

Cut off value Sensitivity (%)  Specificity (%) AUC p
4.0 100.0 79.0 0.61 0.21
5.0 90.0 35.7 0.63 0.13
6.0 90.0 42.9 0.66 0.05
7.0 80.0 57.1 0.69 0.03*
8.0 70.0 64.3 0.67 0.04*
9.0 70.0 78.6 0.74 0.00 *

10.0 70.0 85.7 0.78 0.00 *
11.0 50.0 85.7 0.68 0.03 *
12.0 50.0 85.7 0.68 0.03*
13.0 40.0 85.7 0.63 0.13

* p<0.05; AUC, area under the curve
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5-4. BE

KGRI RS 7 E—RF A5t 21c, BREIME DB RO 4 CRT 4 8
Bk L, SMEORIERZ G & B2 E N O NRIGERIN 2Rt Lz, m o
T4 7w OFER, BRSNS RVET T, EWEENR, FAMETE)
S, BACEE M B, FAEER ), BHRERDIZE ) A7 ICEET SR T &
LChhiti &7z, BEFEEN & £33 FClE, Load and shift test, J§WNIER: /1, Btk
FEENTHZEY A7 ICEET AR & LT Sz, #EsE L BBl
B3 2 NIfERIR 103 870 > T Y, @RIENT O L EMED /e Shoz.

5-4-1. FIEIZAGZDOFEREAF

BIEI FI BN DI RIE, ZHE ) A7 2@ 5 2 eI, B ik
v MATAEE, JEBE R BN 95.0 B, JH AMIE R BN 95.0 FE, TR K AT
k73 135.0 EECH Y, EFMRAZ B TV DLEAEICZIEY A RNEEDL &5
z bz,

AT BT DIMEDOZGRIRIL, ¥ v I N T U RADEETH -7
2R Z G R OMR VUL AR TZ, B F A itska W CF BEiAME O = G iEs %
P LI SBATIFE CUX, & > 7 VIR T B SMIRAL CoLMiE 2 Rl S AU 7 BRI
FREABELTWzZ bR D, 7T 7 RICHEZE L7z B E B PIE & UK T
JE AN R S, BEEEGAREAE L2 EAMESR TS ¥ Wi baEs
OREPR A X TR R, ZE L E2WE LT D, RIFRIZB VTS REIER
DGR LT\ D LR S, BfEoSVEFEL, a2 7 b
TU—RRHIZEG Y A7 BEmE LB A & DT WAEEERH D EFE 2 b,

ZOXOREBAH OB AEMEE AT ORFIL, BV AT ETT L0
Z oy 7 VAT HERCIE, BEME, SMEMIZRBRWE D ITEET L2 L,
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770y NICBENDERIZIE, TR BEHEiINE, JeHh A A2 e T D K O ITIERT D
ZENMETHDLEEZ LN,

I, TENIER O TNZE D 27 255 2 EARB S hi-. 8BS
EDOFHERZEHIZTH S ¥ v 7 VERHTIE, BES~OBEZEN )P ARLEMN %
HebF. Lo T, BfEOBILZEMZHE O FERR O IR EETH S
EEZ NS, R, JBBESMNEAL COIMERENIRT T RANE T 5 A =
ALELTHONTWDN, &y 7 VRFICIEZ OJF BEiSMED il S 4107 <
727% 1 R S TEIRERS ) O @A TH D E B R, A EsmElc st L
THIENAF & U THRET 24, BWNIEM IMET L TWAHE5E, SMED i S
nRTWeHRINZ, £, ENEG IZEmD5 2 L1X, Lg% BiE
WSROI & T CRMEET 2 ZESE 5720, BEEEOIMETBL, FrCRIS
W OFIIZEBRNT 2 AlRetE s s S . %I, BENEH I ZHINIE5
Z & T, IMERAEOEIITERT 20 HERT OVNENH D LB 2 BT

—5 T, ZhE TRHRMESMEDRERK T L L CENERR DT 8T v A
LG SN TE 7 ABIE T O ENIMER /) A NI R E L THRA LT,

ERRT L LT SN o7, Lo, SE{T7HF9E T3, Edouard et al.*? 73,
T E—BETICBWCTHENIERR 1O T 3T A LW D FRENERRIN T OFE
flie LCHATIEARNZ LbikRTnd P S/ -0t ch s a4
J NV —%EBRESTDLHE, BRNENIDNT 2 L0 b7 Ol 2 7
TAHZENEHETHDARBMENE X bV, £, RIS 5 ENIER /)
DH v b AT EE 2.80 T, FEEAE < (76.9%), HEFLEEILE - 77 (58.8%). 72
b, BEEE G RREERH LD, GV AT DA V—=TFiEE LT
FHTHD Z LB shi.

I, BEFHOBMX, ZEBV A7 2&mD DT &N T ORERIZ X
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SRS, ZOMEOBH & LT, BEFEROHENPER T S5 L 2 AT,
FVAMERADERITRSNDOBHNRS DLV L THA.

5-4-2. BXEOHERE T

WEAEIEDS I N7 v —T D 53T & [RIRRIT, T PEERR 11 O T 23 BRI & LT
i 4L, ZOMMRHEZEG) A7 2D SEL 2 ERRBInz. Lieio
T, BANEMIL, BEREROFEICEADLLTEHEERRKFTHY, MEOTHI&
OHZE T OWMBHIZEWT, FERIICERY AND &S P4 A XEMHT
b5, AL DENEHIIOEME, IMEFAR~OLBELHERT 52 &N
SHOMEEZ 2 BT,

E7o, BRI IOy b F ZEIIBAERER 20T v —7 10 B8 > 7273,
ZAVUTBE R N —T L0 S TENRER I AMERNZ EBEE L TS EE
Z b, BEEEATHRTEMOMETRE L TOW DL THEERD 5720 2,
WEREZ AT 2RI L UL, Ay P T7HEZESRETHLERH D &H
z b,

—7T, BMEEDR % 70— Tk, BEEeTEs0I S neno72ny,
ITHFFEIC & B LR B DSME %, BAET FTE O HIRRAFT 5 2 & AHE S
T\ % %, Bottoni etal. 2%, SMEMEOFBEBLANTA LIZEET 2 — M2k
W, ZEND 6 A% BAMETEIROBIRAEF L TV D Z & 2@t L 2.
AWFIETIX, BEAEEEAS 7207 L — 7 CIIBEI T BN DN A5 U R 7 %@
HZEERLED, BERNS D 7 N—7"TiL, wmEOIMEIT L 5 B n @ik
DHIRNFERAF L TV RIREMEN S 2 BTz,

F7o, BEEIATENEIIERA T & LT S o 7o s, BEEREDN oL
— B W TCHE S EEFERO T v M AT EE, BEEES & 5Tt
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LTCHHZEVAIDOAI7 ) —= 7L LTHHATHD EHEINT-.

5-5.

AWTEIIRY-T 70— F 2RI, FEEHIMEOBEREOAE CRF 28
AL L, SMEOPIEIZAE & B2 ETNENONKERIN T2 Bt LIRS R, L
T Oz 7.

® LETEREAN VB FIL, B BN OYER, JEAME FTEMR DL, JE K
Jeei b RTEN R D BRI, TR NBER ) DR, BB D ¥ AN R B SME D NI
fERRIK T D = & AR STz,

® LEFEENH H3® T3, Load and shift test 2351ETH D Z &, HWNIER O

T, BB ORI BEEISME O NRIERIA T T 5 Z L AVRIR STz,
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BOE KOTW

6-1. ABFZED BHRY
AAFTEIE, K¥T7 7 —@F 2 RITHIA & ak— MIEZITV, BB
SMETBHICBT A B RE B 2 2 HE L, MEOEF A & NG

BRIAF DRE 21T~ 72

6-2. B TH DN AR

6-2-1. WFFERRRE 1 : 7 7 v —HBICRIT 2 EBEHiIME OB FERE

RFT T E—F—LaREIZ, BEEIMEORARNEZ 2 > — XS T
HEBTOICIRAE L7z, 7 7 ©—BiHoR ) 2B EEMEIT, BiEIRREE kR
BEIA B AL MEGEREE Wo o E H ERIBIETIC B 2 AME 038 AR, &
FERE, FRENELS, ZOMEOIMEITHT 2 PUIROMEEN RB I, F
e, MAMEE BITH v I N DZENRZ N EnD, LU 7=NAIERIE T
ML L TWAD AN E 2 HiT.

6-2-2. WIFERRAE 2: T 7 —RF D JF BIFISMEIC BE§ 5 WRIERIE F DRt
JE BB IME % iR R EIE & BERRGA v E Y A v MEFEREE ERL, K
2T T E—REERNRIC, T — X CEBESIICEET A AT IV AT Y
— =T EITY, OB LTRSS & OB A E Lz, SMEDRE
EE% A9 5 Z &, Load and shift test 2351 T 5 Z &, HNFED 71 b 388N
D EMWNIIERIRT- T 2 aTREMES R Sz, L L, BEERIEAER T &
L CHDRFITEEL TWD RN TRR S, KEOTHENRLETHL L
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Z bz,

6-2-3. HIFERRE 3 : 7 7 U —BFIzB T 2 FBEEMEOMERE & FREIC
B9 2 WRIMERRIR 70 i -J@RIMkIC & 5 1RF-
RET 77— Foxd R, JHEESMEOBIEREOA M TERF2Eh L,
RIS & B2 B o 2 NIERIR T 28t Lz, BEERERS 2 0@EFiE, B
PUBERTEE D YRR, TR AMIE P BN DL, TR K # rTEN S D IE R, T R
NOART, BEAE ORI E BEISME O NIIERIER - TH D 2 L ARE S
7. BRI H 53 T1L, Load and shift test 235PETH D Z &, HNIER 1 DK

T, BB O E BEESME O NBIERE 7 Th 5 Z L VR S i,

6-3. AMAETRLNILHROBERERB LVESRORE

WFIFERRE 1 T, K¥T 7 e—F—L%x 8, FEfHMEDRLERLE 2
RN IE > THEWAIIZFHA L, 4ME511C 1000 player-hours 24 7= 0 D3 AR 2 R H
L7z, TR, BHAMMZELE & BRBEA B P A 2 MEMRREDIE LR
E<, FRICE W EBEREEICE D 2 AMEIC KT D PR O BEEME RSN, E
Tz, MAMEDRAERITIT v L THE SNIERERLIY &L, Truric
R =2 LU EE OIME Y 2 7 3@ algetE N S 5 . LRI ESE T,
PIE DO AEEENNE EREMEICBAT LT W2 b b 19 oo —2
LV TOTPINEETH D Z LRIz,

WFIERRE 2 TIL, JEBIEISME 2 I FI R & B 72 AR G A v e o A v
MEBRRE L ER L, MEONIERIATZHa Lz, RK¥7 7 e —@F2xd4

W2, TV —RNCAT A INVAT V== T HITV, ZO®%ICEAELZFE
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HigME & OREEZ 3T L7z, 2 FHE OREFTEIREORR, IMEOMIERZH 45
Z &, Load and shift test 235 CTH 5 = &, BNAMERG LA EINT 5 Z L3N
FIfERRIK 7T 2 WREMEN R STz,

INHDORFIZETZEMIE, L= R DAT 4 ANAT ) == T
BWTHEMEMED Y 27 23 M7 2 7-DICHEHTHL EE 2508, BEE
EOWBELEZRT DLENDD LEZ LT, BEEREIIIME D 2 7 I EBEMNIC
WET L LI, BRSNS L EEE RITTRER Lo TS
AIREMEA RIS S, BEERE BB LI oML ETHh D EEZ L.

BRI IAME O NRYERIN 1 & LT BT ohn, BET 2o TER0n
K+ & LTS TWD., —hHT, 77r—F%2 LTk EDHZLDTE
BRWEFD 1 H5THHDH. 2T, WIEIRE 3 TI3JEBEIIME OREFE IR o 4
Lo TEFEZEINLL, WIRZELEHFEZED Y 2712825 NHEREF %
Lhlg U7z, BREE 2 LRBRIC, RETIZTE—RTEHMRIC, T —X AT
AHNVAT V== T HATV, ZO®%RICHEA LT JEBEME & ORE 2 04 L
7z,

4 AR OMERTIIFRA OfE R, BEAEEMN 2V BRTIL, JFAFE B - B4 rT )
S - FBACEE dh T B SR, ENEER IO, BEEEROEINT L o> T
G 27 B E D RN R S V7o, — 5T, BEEEED & %181, Load and shift
test NHETHDH Z &, BWEM IOKT, BEFEEOHMIC X > THZEY X
7 WREE D AR R S, RIFZETIE, BEFEELISN 0 NHIFERRR 13 B file
2720, SHICHIERE L BZE TIIRRL2RFREAE LTS Z & 2R L.

ARWFFEFER IS, T 7 0—RFICB T 2HEBEEHOIMEIE, JFF ERRE IR
DOMEHKT DT OEEENE N LA T, 2—AL~ULIZBIT ST
BEOMBENERNE N EOVRIBE N, TS OMMEE TFIIT 720D AT 4

91



WA ) —= 7Tk, BEEREOFHASC Load and shift test (212 C, BEE nl @i
DIERRLAHINE FIZOWTEHMET 2 BB H D L EZ bz, £, BEHEED
AIICED ST, HWNERDOKRTANMAERK & LT Shizzo, 4
BEOTHE XOFHRE T OmGmIZ W CREMAIIZE D A b XE 7 444
ABERTH .

WFIERRE 2 TIE, JEWNAMER /I L oI AS NI fERR IR - Cd 2 TREMEDS R &
ey, BHERRE 3 ICBWTBEEIE A B8 L7/ R, JEPNSMER, /1 b X B A3
RENTRP 0T TORERND, BEEREIC X DMK AT L, ENIMNERD
TN % RAE LT WRBIEDSE 2 b, JERIToER bR v, WFZEER
B 3 IZBWTIE, BEREOFEICE DL O FENERS h3 it Sh, mx <77
E—O R Th a2 VL —EEETDHE, BRAMER I DONRT
AL b OMIHEE m DD Z ENTEHICEBRT 5 ATREMNH D & B 2 bl
7-.

AWFFETIL ROC T 217y, f SN TeRFOH v N A 7fEE R LTz. 7
v NATEIX, AT 4 ANVAZ Y —=2 7T R 24T 2560, HET
i b —= 7 OBRBEERET 25G, I HICIIMERICHEELEROB R L
LTHISHT 2 ZLWARETHD. ARICKIT L0 > b A 7L, BEERED
7RV BT TR POBE PTElEAY 95.0 B, JRAMiE T BN 95.0 i, JE K F-J dh eT )
W78 135.0 £, JHPNBERS /I8 2.8 (NMAHER), BEFHN 8ETH -7z, —H T,
BEAEIE D & 2 38T CIXE NIER, /173 2.2 (NHAE), BiHEBN 10FETH 72, L
ML, ZhUEdH < £ TROCHINTD AUC ZHEHEL L TE L DfETH S.

Blz1x, GBETHEZBNE LCTEAREMIO N —= 7 BIEEEZRET S
Hall, KOVREORWA Yy NATHEERET LI EBMETHAS S . AHfF

JeTIE, BEERO 2 VERFEOFWNHERS 11X, 3.4 DL ETEAEN 100% L 72> TE

92



D, GETH I L—=0 7 LTTHNMAZITIBEOBEMEE LTHIGH EE
ThdEEZILNT.

van Mechelen et al.®NZ k5 AR — Y (BE TR &Rk 5 72 0 O BB TRk
WX, 4 DDOAT v 7 THESNTEY, 1)EERAEREEE UEEICK5ME
DREEZERT D, EFERAICEHLLIKFE2RET 5, EEFETHRELEAT
%, HTIROMPEEREET D 2 EPHERIN TN D, RIFEIE, F1AT v
EH 2 AT v ZIHE, HEEIMEOESRAZITY, MER S MG
DOLRTERFI L. 5%IZ, AT AWNVAT V== T Thy METlE#
E L, IMERARDELRDDERIET 22 8, & L CRICENIEMR 1ITk3 2
NAEAT, JENIER N Z NS5 2 & DSAMERAERDIK T ICEBNT 5 0
BT OMERDL EEZI BN

6-4. BFZERRSR
AHFGEIE, —ODF—LE&GE LIzOT, MEONMERINFLZEDH v
FETEITE 2 DOF — L FETTFE LN L > TRRDARBERH D LB R
bz, Fio, AW TIE, JBBEEISME 2 LR ERE SO SERRLS & ER L
TWo72d, JFHEHREEOMOEEICOVWTIEIFEL L TV RN &, %
{EHR 2 RS HERR R T e e, HBIENCIER L7 ez BIcE L £ T
DOARVLDIH B D3 TIL7R .

F7o, AEEDOAT 4 INAT U —=2 7 TIEiHli L TR WA T 23494M5
AZIZAG L TWA R D E 2 bivlz., FAT9EClE, T8 BEEiSME O BEE
CRBEIA L ENE AT D@ TIIEEHMERME T L CRBY, IMEY 2712
HLTWAAHREME b ST 528 % 30 ARAFZE CIEBIENL BRIV T

93



Sk LT,

BBIS, RRFRICB T DAT A INAT V== T L — R E M L
TWA, RS ATERSCH) )% O F IR R LE, SEBIE B 2 ke 95 2 & T
T D AREMEN B D128, IMEFARFOIREZ 2T L TW D DT Tidau.
ZOMEA RIS Dm0, SRITY— APy R U —= 0 TRk LT
TV, HERRFHEOBICZBIRT 22 L b UETHDL LB DN,

94



WITE EE

AAFGEIE, K¥T7 7 —RFPEZXHGICHIAE 2R — MIEEZITV, BREGO
AT BB 2 B MR 2182 Z L2 A e L, MEOETHE L NfE

BRIN - OfE 21T~ 7.

(1) 77 e—&FIH T 2EBAHIMET, BHEIALERER L OREEEG A v
VA MEBREORAERE BIREENEW D LGRS

(2) BEfEE 243 % Z &, Load and shift test 2351ETH D = &, HWNAMER L
DIIME D NBIFERIA T T o 5 rIREMED R STz,

(3) MG DBEALIEN 2T, JEPIGE TEh, JRAMIE rl Bk, B /K th )
SROPER, JEWIER /DI, BEHEAFEROHEIMZI L - T, ZEBY 27 B85 E
LA REME D R S T,

(4) SMEDBEFERE)N 8 57 F1E, Load and shift test 3 TH D Z &, JENIER
TOET, BEEROEMCE T, H%EY A7 08EE 5N RSN
7.

PLEOREIE, 77 E—RFIIBT 2R B8 OMETIHIZE T 5 R SRR L
WCHT- MR E M2 A0 THY, LY —RADAF A HINAT ) —=
L, PHRL—=U % 3HETAZOOHRLE L TEROHLILDLEEZ BN
5.

95



HEE

KRIFTE % BAT Lam LA T D12 h= v, BUOTER TREZHSEHY £
LTSRN TR« ) IMREER, [ E SR, AR
AL L P ET. E£72, KUk LE< o ZEEZB Y £ L2 KIRRE
BRF AR 2 — - SRS —BRIEEHILA L BT ET. £z, W%
D THRE, ZTWEEBY £ Lo IFXEBERZERRMEZEE - KIEHZ, 5
RSB B IR B K P U IR R & o 2 — i S IW Bk P Blawke U ~Ne ) 7 —
a R FARZ ALV EELE L BT ET.

BTN WAV TP RF T 72—, IS E, ) IHaEEE, g
Rt~y Fa—F, EAGHEM, A5y 7B XOCRFOFRICIE, AE
FVEReTHhzlas, RSEHOFEERLET. WEOBRIZIL, FPEKF
RFPENERERF LR « VAR R DR, AR — Y EFFTEE DR,
O ATEBRR A ESROREEAES « SARFECHTR, BERETR O BRI, ZTH
ATHE U R L BT E9. £, @wSUEROEE, TS &L RCORIELD)
W % L 7= University of Otago * Dr. Tony Schneiders #5221 < Ji&a g L £ 9.

AT, ZRBBELEHY £ Lz, 3 KF AR —> Research &
Development = 7 - JE/KFIBMETE B, (BN KFEE2FHEHNE - BIHE B, K
BIABFRT: hL—= 7Bt 2 — - AHERBIZER, Y CORIT 0 O
TIER L - BARER, (IBRAERTEL - /NHEEEEN, ZIRRSLERKE
EREE 2 — - BERBEZ B T, MM IR T, IR FERER ARG R

Jekt - FERH S G, SRSCREER, RFSRISOD K0 R < REHIEL £7.

RIS, WoOBIRN ASFo THWEZEE, &2, &, &, 5, &, A, B
DERRITD &0 TR EHH L LT ET

96



2 Z BN

1)

2)

3)

4)

5)

6)

7)

8)

9)

Anastasia F, William D. Evidence-based Sports Medicine, Second Edition.
MacAuley D, and Best T. (eds.) How evidence-based is our examination of the
shoulder? BMJ Books 303-326, 2007.

Bahr R, Krosshaug T. Understanding injury mechanisms: a key component of
preventing injuries in sport. Br. J. Sports Med. 39: 324-329, 2005.

Bathgate A, Best JP, Craig G, Jamieson M. A prospective study of injuries to elite
Australian rugby union players. Br. J. Sports Med. 36: 265-269, 2002.

Bottini E, Poggi EJ, Luzuriaga F, Secin FP. Incidence and nature of the most
common rugby injuries sustained in Argentina (1991-1997). Br. J. Sports Med. 34:
94-97, 2000.

Bottoni CR, Wilckens JH, DeBerardino TM, D'Alleyrand JC, Rooney RC,
Harpstrite JK, Arciero RA. A prospective, randomized evaluation of arthroscopic
stabilization versus nonoperative treatment in patients with acute, traumatic,
first-time shoulder dislocations. Am. J. Sports Med. 30: 576-580, 2002.

Brooks JH, Kemp SP. Recent trends in rugby union injuries. Clin. Sports Med. 27:
51-73, 2008.

Brooks JH, Kemp SP. Injury-prevention priorities according to playing position in
professional rugby union players. Br. J. Sports Med. 45: 765-775, 2011.

Brooks JH, Fuller CW, Kemp SP, Reddin DB. Epidemiology of injuries in English
professional rugby union: part 1 match injuries. Br. J. Sports Med. 39: 757-766,
2005.

Brooks JH, Fuller CW, Kemp SP, Reddin DB. Epidemiology of injuries in English

professional rugby union: part 2 training Injuries. Br. J. Sports Med. 39: 767-775,

97



2005.

10) Brooks JH, Fuller CW, Kemp SP, Reddin DB. An assessment of training volume in
professional rugby union and its impact on the incidence, severity, and nature of
match and training injuries. J. Sports Sci. 26: 863-873, 2008.

11) Chalidis B, Sachinis N, Dimitriou C, Papadopoulos P, Samoladas E, Pournaras J.
Has the management of shoulder dislocation changed over time? Int. Orthop. 31:
385-389, 2007.

12) Chandler TJ, Kibler WB, Stracener EC, Ziegler AK, Pace B. Shoulder strength,
power, and endurance in college tennis players. Am. J. Sports Med. 20: 455-458,
1992.

13) Cheng SC, Sivardeen ZK, Wallace WA, Buchanan D, Hulse D, Fairbairn KJ, Kemp
SP, Brooks JH. Shoulder instability in professional rugby players -the significance
of shoulder laxity. Clin. Sports Med. 22: 397-402, 2012.

14) Codine P, Bernard PL, Pocholle M, Benaim C, Brun V. Influence of sports
discipline on shoulder rotator cuff balance. Med. Sci. Sports Exerc. 29: 1400-1405,
1997.

15) Crichton J, Jones DR, Funk L. Mechanisms of traumatic shoulder injury in elite
rugby players. Br. J. Sports Med. 46: 538-542, 2012.

16) Debski RE, Sakone M, Woo SL, Wong EK, Fu FH, Warner JJ. Contribution of the
passive properties of the rotator cuff to glenohumeral stability during
anterior-posterior loading. J. Shoulder Elbow Surg. 8: 324-329, 1999.

17) AT L —. e « AR —YBEO T O O IE -IFRFHEON.TH & T
— 2B A S 2007,

18) Deutsch MU, Maw GJ, Jenkins D, Reaburn P. Heart rate, blood lactate and

98



kinematic data of elite colts (under-19) rugby union players during competition. J.
Sports Sci. 16: 561-570, 1998.

19) Duthie G, Pyne D, Hooper S. Applied physiology and game analysis of rugby
union. Sports Med. 33: 973-991, 2003.

20) Edouard P, Frize N, Calmels P, Samozino P, Garet M, Degache F. Influence of
rugby practice on shoulder internal and external rotators strength. Int. J. Sports
Med. 30: 863-867, 2009.

21) Edouard P, Degache F, Beguin L, Samozino P, Gresta G, Fayolle-Minon I, Farizon
F, Calmels P. Rotator cuff strength in recurrent anterior shoulder instability. J. Bone
Joint Surg. Am. 93: 759-765, 2011.

22) Escamilla RF, Andrews JR. Shoulder muscle recruitment patterns and related
biomechanics during upper extremity sports. Sports Med. 39: 569-590, 2009.

23) Escamilla RF, Yamashiro K, Paulos L, Andrews JR. Shoulder muscle activity and
function in common shoulder rehabilitation exercises. Sports Med. 39: 663-685,
2009.

24) Finch C. A new framework for research leading to sports injury prevention. J. Sci.
Med. Sport 9: 3-9, 2006.

25) Flik K, Lyman S, Marx RG. American collegiate men's ice hockey: an analysis of
injuries. Am J Sports Med 33: 183-187, 2005.

26) Fuller CW. Managing the risk of injury in sport. Clin. J. Sport Med. 17: 182-187,
2007.

27) Fuller CW, Molloy MG, Bagate C, Bahr R, Brooks JH, Donson H, Kemp SP,
McCrory P, Mclintosh AS, Meeuwisse WH, Quarrie KL, Raftery M, Wiley P.

Consensus statement on injury definitions and data collection procedures for

99



studies of injuries in rugby union. Clin. Sports Med. 17: 177-181, 2007.

28) Fuller CW, Brooks JH, Cancea RJ, Hall J, Kemp SP. Contact events in rugby union
and their propensity to cause injury. Br. J. Sports Med. 41: 862-867, 2007.

29) Fuller CW, Ashton T, Brooks JH, Cancea RJ, Hall J, Kemp SP. Injury risks
associated with tackling in rugby union. Br. J. Sports Med. 44: 159-167, 2010.

30) Fuller CW, Clarke L, Molloy MG. Risk of injury associated with rugby union
played on artificial turf. J. Sports Sci. 28: 563-570, 2010.

31) Gabbett TJ. Incidence of injury in semi-professional rugby league players. Br. J.
Sports Med. 37: 36-43, 2003.

32) Garraway WM, Lee AJ, Macleod DA, Telfer JW, Deary 1J, Murray GD. Factors
influencing tackle injuries in rugby union football. Br. J. Sports Med. 33: 37-41,
1999.

33) Garraway WM, Lee AJ, Hutton SJ, Russell EB, Macleod DA. Impact of
professionalism on injuries in rugby union. Br. J. Sports Med. 34: 348-351, 2000.
34) Haseler CM, Carmont MR, England M. The epidemiology of injuries in English

youth community rugby union. Br. J. Sports Med. 44: 1093-1099, 2010.

35) Headey J, Brooks JH, Kemp SP. The epidemiology of shoulder injuries in English
professional rugby union. Am. J. Sports Med. 35: 1537-1543, 2007.

36) Herrington L, Horsley I. Electromyographic analysis of selected shoulder muscles
during a rugby football tackle. Sports Med. Arthrosc. Rehabil. Ther. Technol. 1: 10,
2009.

37) Herrington L, Horsley I, Whitaker L, Rolf C. Does a tackling task effect shoulder
joint position sense in rugby players? Phys. Ther. Sport 9: 67-71, 2008.

38) Kelly BT, Barnes RP, Powell JW, Warren RF. Shoulder injuries to quarterbacks in

100



the national football league. Am. J. Sports Med. 32: 328-331, 2004.

39) Knowles SB, Marshall SW, Guskiewicz KM. Issues in estimating risks and rates in
sports injury research. J. Athl. Train. 41: 207-215, 2006.

40) Kralinger FS, Golser K, Wischatta R, Wambacher M, Sperner G. Predicting
recurrence after primary anterior shoulder dislocation. Am. J. Sports Med. 30:
116-120, 2002.

41) Lee AJ, Garraway WM. Epidemiological comparison of injuries in school and
senior club rugby. Br. J. Sports Med. 30: 213-217, 1996.

42) Longo UG, Huijsmans PE, Maffulli N, Denaro V, De Beer JF. Video analysis of the
mechanisms of shoulder dislocation in four elite rugby players. J. Orthop. Sci. 16:
389-397, 2011.

43) MacQueen AE, Dexter WW. Injury trends and prevention in rugby union football.
Curr. Sports Med. Rep. 9: 139-143, 2010.

44) Malicky DM, Soslowsky LJ, Blasier RB, Shyr Y. Anterior glenohumeral
stabilization factors: progressive effects in a biomechanical model. J. Orthop. Res.
14: 282-288, 1996.

45) Marshall J. In-season periodization with youth rugby players. Strength Cond. 27:
10-19, 2005.

46) Mcintosh AS, Savage TN, McCrory P, Fréchéde BO, Wolfe R. Tackle
characteristics and injury in a cross section of rugby union football. Med. Sci.
Sports Exerc. 42: 977-984, 2010.

47) McMahon PJ, Burkart A, Musahl V, Debski RE. Glenohumeral translations are
increased after a type Il superior labrum anterior-posterior lesion: a cadaveric study

of severity of passive stabilizer injury. J. Shoulder Elbow Surg. 13: 39-44, 2004.

101



48) = — 8. AYEECLMERP)E Iy VA TIEOE T H AP F MG
94: 2467-2472, 2005.

49) Nicholl JP, Coleman P, Williams BT. The epidemiology of sports and exercise
related injury in the United Kingdom. Br. J. Sports Med. 29: 232-238, 1995.

50) O'Connell PW, Nuber GW, Mileski RA, Lautenschlager E. The contribution of the
glenohumeral ligaments to anterior stability of the shoulder joint. Am. J. Sports
Med. 18: 579-584, 1990.

51) Orchard J, Seward H. Epidemiology of injuries in the Australian Football League,
seasons 1997-2000. Br. J. Sports Med. 36: 39-44, 2002.

52) Orchard J, Rae K, Brooks J, Hagglund M, Til L, Wales D, Wood T. Revision,
uptake and coding issues related to the open access Orchard Sports Injury
Classification System (OSICS) versions 8, 9 and 10.1. Open Access J. Sports Med.
1: 207-214, 2010.

53) Pagnani MJ, Deng XH, Warren RF, Torzilli PA, Altchek DW. Effect of lesions of
the superior portion of the glenoid labrum on glenohumeral translation. J. Bone
Joint Surg. Am. 77: 1003-1010, 1995.

54) Parkkari J, Kujala UM, Kannus P. Is it possible to prevent sports injuries? Review
of controlled clinical trials and recommendations for future work. Sports Med. 31:
985-995, 2001.

55) Quarrie KL, Hopkins WG. Tackle injuries in professional Rugby Union. Am. J.
Sports Med. 36: 1705-1716, 2008.

56) Salamh PA, Kolber MJ. The reliability, minimal detectable change and construct
validity of a clinical measurement for quantifying posterior shoulder tightness in

the post-operative population. Int. J. Sports Phys. Ther. 7: 565-575, 2012.

102



57) Schneiders AG, Takemura M, Wassinger CA. A prospective epidemiological study
of injuries to New Zealand premier club rugby union players. Phys. Ther. Sport 10:
85-90, 2009.

58) Stickley CD, Hetzler RK, Freemyer BG, Kimura IF. Isokinetic peak torque ratios
and shoulder injury history in adolescent female volleyball athletes. J. Athl. Train.
43: 571-577, 2008.

59) Sundaram A, Bokor DJ, Davidson AS. Rugby Union on-field position and its
relationship to shoulder injury leading to anterior reconstruction for instability. J.
Sci. Med. Sport 14: 111-114, 2011.

60) Takemura M, Schneiders AG, Bell ML, Milburn PD. Association of ground
hardness with injuries in rugby union. Br. J. Sports Med. 41: 582-587, 2007.

61) Takemura M, Nagai S, Ilwai K, Nakagawa A, Furukawa T, Miyakawa S, Kono 1.
Injury characteristics in Japanese collegiate rugby union through one season.
Football Science 6: 39-46, 2009.

62) H =K, TG W2, FIREIREICRT D058 514 7> 77 2004,

63) Tanaka Y, Okamura K, Imai T. Effectiveness of external rotation immobilization in
highly active young men with traumatic primary anterior shoulder dislocation or
subluxation. Orthopedics 33: 670, 2010.

64) NH {R.SPSS(C XD v 2T ¢ v 7 El@oaHr. 74 —24 2011.

65)van Mechelen W, Hlobil H, Kemper HC. Incidence, severity, aetiology and
prevention of sports injuries. A review of concepts. Sports Med. 14:82-99, 1992.

66) Wen DY. Current concepts in the treatment of anterior shoulder dislocations. Am. J.
Emerg. Med. 17: 401-407, 1999.

67) Wilson BD, Quarrie KL, Milburn PD, Chalmers DJ. The nature and circumstances

103



of tackle injuries in rugby union. J. Sci. Med. Sport 2: 153-162, 1999.
68) Yamazaki J, Muneta T, Ju YJ, Morito T, Okuwaki T, Sekiya |. Hip acetabular
dysplasia and joint laxity of female anterior cruciate ligament-injured patients. Am.

J. Sports Med. 39: 410-414, 2011.

104



(72

it

2.

1.

2.

1.

POk S

R SO BIRR T 5 6 2 LT ICRE T

e

1.

Ryo Ogaki, Masahiro Takemura, Koichi lwai, Shumpei Miyakawa. Risk Factors for
Shoulder Injury in Collegiate Rugby Union Players. International Journal of Sport
and Health Science 12:31-37, 2014.

KRETE, PIAHEAR, aHis—, WA, PR, AR, B K%

7 7 e —BRFICEBT 5 JH BEESME ORI G L O HZAG ORI F-. A F

7 63:189-196, 2014.

[F&FHEK]

RIETE, VAR, SH0E—, FANZ, KR, AR, BRI K¥%7
7 U= 5 EBHESME & NRIRF O -tz W To e 2
2AIAKRT R LT o 2 p L—= 2 2ER TS 2013.6.29.

Ryo Ogaki, Masahiro Takemura, Yoshiaki Miyamoto, Satoshi Nagai, Takuo
Furukawa, Koichi Iwai, Shumpei Miyakawa. Risk Factors of Shoulder Injuries in

Collegiate Rugby Player. 7th World Congress on Science & Football 2011.5.27.

[BEHE S DHER]

T —7 v hAR—= VIR B EERE L NIGRINF OB, KIBEE %
2, Rk 25 A ERFIE LR D4

105



