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Finger disorders in young sports climbers
—focusing on the flexion angles of the middle and ring finger PIP joints—

«Ald

R T4 19, 0 $E DM * 25, AR FHUHERA S, N2 *49

F— « 77— K ! sports climbing, finger injury, PIP joint
AR= 275437, FiEEE T8 PIP B

(BER) AR—U 2754 IV FHOF—V FORFFHFEICE > T, FIROBEENFL SN THEELRD
5 ERFAE T, iR, BREE PIP BAE O JE M A B & TR E L O BRI O W THA L 72, 2016 4F 4
FICT-RERCITbN A TREIERV T ) 72— A B FMONEGE 52 % 104 Fae g e L. FiEREZ
HL7BE 52 4 18 44 (346%) TH 1, FIEEEMATIZIENR 38 2 CTH -7z, FEEDOFEREILX, |
18- BIBTT763% & 5©, PIP BT 421% TH -7z, Frichig, 35 PIP BifiomihfmEN» K& %
52 ENFREEORKICR > TWAIREMDH D, HHIIN LS L HRENEWCIREIZIT HA TN
BNLL b7z, BENDLRDYDLIENEZOND. F0HE L D EICHRE L 23712 PIP BRI 2 #4712
Ji 3 % Z & T PIP B EDORK & 22 5 L L 7.

F LR B OWR AR B, FHCTHRIC

#E (2UBI) 257 FEEIIIIMEG - BEEOEERLZ T

AR=Y I FA I T UTF, 79432 7)D
WH, Vs v s, V—=Kr54307, A
Y— 7943370 3MEIZ PN Tw5". 7
T4 IV 7IE2020 A Y ¥y 7 O IE AR
HICERIR S, 2010 4EDIRE, REERYICHHAITIX
W2, FRCRNVT Y v 73R Ty 4 Xk
LTHERAR—=VELTEELTVS. HARRE
WOFEIFRITHEE 60 TAL VI i d H 0, fHHR
TIE 81 D & M THEE 3500 5 A & i S h
TW5h. 794307, lftod 502
JonegEie (LLF, k= ) Z2iREL, H

AR ¥/ ]

*2 IR

3 NE R R A PR [ 8 2 T A TR A

S N TRVA R S A

s COHARIE - AR=V 7 I4 I VIR

Corresponding author : A% Z (rokkaku@ja2.so-net.ne.jp)

6 BARERR XK — VEFREE

W, BRSO ERBEESS W ERE S Tw
% (R1). FRC BB oIME - BEE»H(51%) T
HY, FRIERDLE ALNE (24%)Y. D%
MT, RV v 7 3EC RO TS E % 5
A2, V=K 54307 Ll CERHRE
HEL, FROBHELZWI LB TEINS.
FHRIZ»2 28I L THE 7 135w
A, ZORRGHICE L TidHaThv, FFCE
DIEEMIED Y 2 =T EFIZE 5T, BEOTIR
J W s A T AL AL DR BRI X ) BRREF oM
o TVRDERFESEIMEL TS, T,
PIP BAi OV TOR— IV FE2RFET 5 2
EAEImBEEDFERII D A5 W REEIC DV TR
4 5713585 LT\ b, Schoffl S5 IFFROHEED 9
L, WHEEGI RO LZVEREL, 794307
IR =)V B9 5 & 3 5 & 20 % BT ATHE HLA
DI EFFEL TV L REN 2 R/,

Vol. 31 No. 1, 2023.



EFPOIR—=VY 74 I TEFICH I3 FERE—pis, K5 PIP EEEHAZICER L (—

ARsCA
4%

f

SR
BEA =
ki

FESED gk
4% i

1 EESGLH KAs52, 5/

AFFRIETIERR L FY ¥ 72— ZAETHIH
BLRTZMNLRIC, F— 0 FOEFHTEICL -
T, FHROBESFERSINDL EIRFHEVT, HE
HARXT v — M ek — L F2EF LR, B3R
& PIP Bt o 2 e L, FiREEL 0B
BEEIZOVWTHFT 22 L2 HWICREZT-
7.

MNRELVHE

1. MHREF

FHRFEBLUCACTKART V7 — boifE
&, 2016 4 4 I TR Tirbh - TEER LV S
)Y 72— ABRFHEO MY # 52 4104 T2 15
& L7z PR 159 %, PERNE ST 29 44, &
P23 % Tholz. FHRMREEIE, FHHEK 1622
cm, “FIRTE 51.9kg, PR 432 » HCTh -
72, RNRHIE, HREORE - MRIOEL, Z
- ko B, BIRNE, BRNoRELE%
NHFICTHBL, HEMEONIEORE RIS
ARl A AT 5 72,

HARRRKX R —YEFSEE :

2. Bk
HORARXDT ¥ 7r— PRI, Fim, R,
B, ki, AR=v 7543V 7OHPE, F
fREEOHE, THREEOIME L.
FIRIEIZOWTIE, BATE 15em D F v » /%
AR—=F (R 2) IR Z @2 RET, BHICH
FCFEL SHHBESE, WH2STiRETFTY
YNVAATICTEERE L. 20k, Lk
%% ~YOCEERIT D7) —v 7 TH S Im-
age] (NIH #H8) 2 L, B9MinT@Ehisz HA
BN EEROWUEEITHE T, AR % P, R
feo g LA E I, BEEhc T, Rigod
fi Bz M & U, PIP RS o Jm ih #4251
L7z (B 3). MEOWHEH TP ELORTE
F351%LL, AEBEDVDOLOLLVEHITTT
£ Y RELTITo7.

3. AEEB L HETEITE

Ty —FOKEHEZRLAFHENCTE LD,
&, BRIE PIP BAEIE A EEIZ O W T, BEEOH D
T LM UBEO RIS TR U 7z ST 1S,
T —bOKHEHIZOWT, “HEARER

Vol. 31 No. 1, 2023. 7



2 F+v2/NZAF—F (Metolius. ¥ X 2L —%—CNC)

A DOERD % 1B

3 PIPREEAZRE (A:
Az EEE LR EE,

K4 FEEEOHE (n=52)

1ol FBEOH VML B LD RIS
HfE, BRIE PIP BAER e M 90" BLE & DUM I Ty’
BoE 217\, Zofhis, 345 PIP BER i %2 90°
DLEICHREL, RHEHIZOWT, ZHEAtHREZ
To7z. HEAKMEIZS% L7 HEHRNTY 7 b
1& IBM SPSS Statistics version 24.0 (IBM %) %
A7z,

8 AAREERZR—VES

thig, B:IR#E)
BE#z e EAREEE Lk

B R

MR ORHH, BEEXAET L HIX184%4
(346%) TH Y, FHEFMATIZLE 38 2B T
hot: (B4). FEEONIL BHE3HE RIEO
8, g 1748, BiK 1248 MR 218 T4
FTHY, Wi - BT 296 (763%) kb %
o7z, BN, MP BT 6 B, PIP B4 16
BN, DIP BAf 8 BIfN, T-PIHN 4 BIfE, Zofh4
BT & 7 0 PIP BARIAY 16 BEN (421%) Lk b %
nolz ('),

Tryr—bbEEEGYREEE LM CHKIEE
BT B O PO I E A I o T (R
2). Wiz, BEOAH B EELEO IS
&, BRig PIP BASIE M 90° DL & PLFIS T ¢ Mo
wFE, TNENTHEEIAON P72 (F
& PIP B8 #i : %*=0.677, p=0.414, B & PIP [ & :
¥'=0122, p=0.722). 4RI OEARBIZBWTRIET
ELEFBOOSNLEDo72H, F—V FEHRFL
7eBRIC FEATEEE IR i U 7 R 2 B8 X B

455 1 Vol. 31 No. 1, 2023.



EFPOIR—=VY 74 I TEFICH I3 FERE—pis, K5 PIP EEEHAZICER L (—

®1 Fi5 - HEBIBEERR

thig - IR¥ET 76.3%, PIPEAEIT42.1% TH - 1:

B EENR R HE

THBIBEENR &
REE 3 7.9%
N 0 0.0%
G 17 44.7%
BRiE 12 31.6%
/g 2 5.3%
FH 4 10.5%

MP [ §i 6 15.8%
PIP B4 16 42.1%
DIP P4 8 21.1%
Z DB 8 21.1%

x2 77— rREBEEEHREOHER
(FHELFERE, tHRE*  p<0.05)

BiEA DI (n=18)

PER B (12 %)
7 (6 %)
(%) 16.7+20
HE (cm) 1639+87
Rl (kg) 533+85
BMI (kg/m?2) 197+20
Wit (5 H) 492+442
SEH R () 85.3+143
SEH BRI () 84.3+259

i LAE (n=34) pfii
Sk (17 %) —
atk (17 %) —

161+23 0.401
161498 0.382
512+78 0.405
196+1.6 0.752
39.9+36.6 0.400
80.3+195 0.268
750+349 0.468

BEEs % 7z, iR, BRiE PIP B Hh % 907
DLECBREL, ZRENoBichEdgEg ) i & K
LIEO RS0 T 72 48 PIP BISEIE i 907 BL I
T, E# (p=0019) &HHIE (p=0.018) I[ZF &
DAL, BRIR PIP B il 90° DL Tl 4F ks
(p=0.041) & HHIE (p=0.041) ICHEEDA LN
72 (%&3).

zZ =

754 IV ZIRERA) Yy ZICEIRE R,
7943 Y 7EMR, BBCE X 2011 4E LLRERE N
L, TPV ENTIRENY 94 3 v 7 CThE
HEABEZ T0 B LIESNTVEY, —F, K&
b4 B S TV 575, 2005 4E LU EIBS K 4y
TIXRFRAHATE N, FEH OIMEATEA L T
B E DD D DY, Z D% OREED TR B K
WEHESRTWAY, AARZ 54 3 v 7ERE
WgesxizeEl T v r— MREEZERL, FHRZ2E
D7z FEEENRSL Y, BEDY AT T 77 5 —
AN ZALDORH, FRIR$ 5 HBEHPLET
D EIEFELTEIZ RIFFEOME D S FATHE
JeOTHIF SN TV D & ) TG, TRk EE
F13346% LTI UMEAE LR L. LHL, TR

BEEDL WIER % 58T L 720 R I3 R 72124 %0,
KEFFEH HZH LT FigiEhdE, BRiEo—
ECHRLLVHRL o7, TOTRIE, TR
HTHRWIETH D, R LIS WA=V FITH
L, DIP P& % i, PIP B 2 8 ih 3 2 5
72 432 Y R WA D 5. FFICHFRIEE
B8MAG (flexor digitorum superficialis muscle ; Lh
T, FDS) & F&#g)H % (flexor digitorum profundus
muscle ; LT, FDP) OfilEA Rk b K& WD L
&1, FDP 3R g DAL O F5 % 55 L 720U 25K
WThbE SN, TNIZHFDS 3508k L 720X
M pEE SNTwaY, F72, FDPIE—#MIZ
5, ==y ZE2EREIUIEI %G
BRI T E WD L BRRTW5S. Vigouroux &7
I, A=V R23FE L 72 L35 FDS & FDP O
BHEED, FROLRPTH PR TR BRI
HED, A2 RO AL T =) =D A L AHHEE
OB BUREREICOVTIHRE L TWAEY. &5
(2, PIP B OJE MM ELIC & - T FDS & FDP @
) CEALD D B R EHE L TV DY, Z£D
720, HIR BN R LB SRS T
D EH 2 BHEZ, iR, BR{E PIP B 2 B 4112
JE i & 7oA L BT LT, FDS & LIS

HARRAKR X R —VEFEEE  Vol. 31 No. 1,2023. 9



% 3-1 {5 PIP EI&i/Em 90 BRI LICIRE U RIEE EEEFHEOHER

(FHEEEERZE, tHRTE*  p<0.05)
BEEA DB (n=38) M L (n=14) p 1l
AEH () 164+0.7 176+16 0.019 %
HE (cm) 164.0+82 1659+64 0.586
HRE (kg) 53.3+45 534+45 0.965
BMI (kg/m?) 19816 194=11 0.485
BEE (7 A) 204+16.1 63.1+59.3 0.018 %

%32 IRfE PIP EIaiER 90 BRI LICRRE U&RIREH EEEFEDHER

(FHELZERE, tHE*  p<0.05)
BEEA D (n=6) s LB (n=13) p i
AW ) 16.3+0.6 175+1.8 0.041 *
HE (cm) 1632+79 165375 0.592
RE (kg) 539+54 53351 0.824
BMI (kg/m?2) 20317 195+12 0.336
BRIE (7 H) 209+16.6 62.2£65.0 0.041 *

LTCWAUEENREVwWEEZ OGNS, LLrL, B
EOH ) BEL M LBEO BRI R, BRIG PIP
R B 90° Bk & PUFIZ 400 728 a T I A K
CBWTHRIETE 2 EPRBOONZroT. 2O
RN 22 B30 X 2 FIRETROBE DL W20,
Hiig, BRI PIP B 90° L EC /0 L at s
iTol. WERXD, ORI TIROBEIC
Lo THELZZHIE, HER THREJEIEVET
2% el 2 EAURBENT:. BHEOR W
HDBE N % LT BT, MHEOEVIREIC
WhrteZ &R, MBERMIES LD, ZHEA
RTFEADA S ZHANA P LADRER SRR TV
TENEZOLND.

F 72, WOHEOR DS R =V FORF %
FTHERFEISN TV ARWI EHIRBEIN TS
D2, BN A D= HIVA N L ADBRFRITD
D, BAEITESHIBR L 2 ) BEEICHE L TV B T
REVEDYE 2 &7z, PIP B M % 90° 28512, )
FIRMASE E 0 B, A, SRR R 2 A
ML RELRBEHEMEINS.

WEDRH L LT, MY 2=7F—2DKAE
THEFICEEL, »25HIH %D Image] & Hw
HBEICRESN TV, F0720, &THr 5
A —IZRo TOMFIZL b Lro7z. LL,
COERBER, V94— DEEDAH = XL
AR L7200 T, PRI MADEE LR
BLTW5b., $72, AR—=I 275437 3H—

10 BARERR AR — VEFREE

MHZEME LB, V=F, Ky
VY F, AE—=FOWTFIeZ & ) 5d L ks
LHMWTT B Z EANEETH o 7.

fEeE (2&0)

LM, FHEZIFAI—=IZLTT v r—1F, F
B A GHEIGE L. 794 < —DWN 346% H°
FlEEL AL, FENEFROETCOZEITS
HENE L, FRHMEVIZEL W EAVRBRE R
S5 WAL AV E R N AT ARY )]
A2 LT, ZHERERPFHRANOA D= HNVA T
L ADSHRREIIC B S, BIEE, 4 R LR
DOBARTEROTVWLI ENEZ BN

B

KARIZBNTITH AL E T LARET RS L,
T PRI L TRV EF L REHEE X
y v 7 OEKE TRENLEEMREONMAR 2L DY
B LCHESRLET.

Fl#EHER

ARESCOCBI# L, BUR SRS RN L.

X

1) EBAR—Y 254 378 NTERNA-
TIONAL FEDERATION OF SPORT CLIMBING
RULES : 2020. A F & : https://www.ifsc-climbin

11 E:

g.org/index.php/world-competition/rules.

Vol. 31 No. 1, 2023.



2)

7)

8)

9)

10)

11)

EFPOIR—=VY 74 I TEFICH I3 FERE—pis, K5 PIP EEEHAZICER L (—

NI, MEREZ, EEE—. AR—=v 7 F4
IVTICE B AR=VAIME - BEOERERA. H
ARERR AR — v E54EE 2019; 27: 525-531.

i OGfE, HEEN, My B Yaz=77543
Y7 EFIIBT L TR - THEORE~ROM & &
TR~ HARKRZ R — Ry 2019; 27: 229-
234.

AT, AEHEF. 774 <185 FHE0
ZEIAZDWT. BEESA. 2006; 26: 69-74.

Timothy P. The Flexor Tendon Pulley System and
Rock Climbing. J Hand Microsurg. 2012; 4: 25-29.
doi: 10.1007/512593-012-0061-3.

KRAERE, A T 7 94 Y —DAR—YREEE
B <. B ES:. 2005; 25: 41-45.
ANAZ, IOz, EITi.
A = —ZFE L - T g iR
2013; 29: 434-436.

Schoffl V, Hochholzer T, Winkelmann HP, et al

FAEAR—Y 75

H P&,

Pulley Injuries in Rock Climbers. Wilderness and
Environmental Medicine. 2003; 14: 94-100.
Schweizer A. Biomechanical properties of the
crimp grip position in rock climbers. ] Biomech.
2001; 34: 217-223.

WEEE—MR, ANARZ. 7 T4 3 TR0
SHMREIC BT RE. AR — Y EEIIZE. 2019;
29: 79-89.

Schoffl V, Burtscher E, Coscia F. INJURIES AND
MEDICAL INCIDENCES DURING THE IFSC

HARRRKX R —YEFSEE :

12

13

14

15

16

17

~

=

)

)

=

~

2012 CLIMBING WORLD CUP SERIES. Medicina
Sportiva. 2003; 17: 168-170. doi: 10.5604/17342260.10
81272.

Schoffl V, Kuepper T. Injuries at the 2005 World
Championships in Rock Climbing. Wilderness and
Environmental Medicine. 2006; 17: 187-190.

W MEEL 7 74 <~ —OFHRITBU B W] Bl R—
JEHE 8K & FRiE— AR R R — R
2013; 30: 677-684.

B RS, T 2o L . 6
Ji. BT 4205 & 153211, 2006.

Wiz, In: BiZ@%E, SR EE). 729
AX—RXAYFAva=ryr 7Ty s, HE. K
I EEAL § 139-152, 2019.

Laurent V, Franck Q, Florent P, et al. Middle and
ring fingers are more exposed to pulley rupture
than index and little during sport-climbing: A
biomechanical explanation. Clinical Biomechanics.
2008; 23: 562-570. doi: 10.1016/j. clinbiomech.2007.12.
009.

Laurent V, Franck Q, Annick V, et al. Estimation of
finger muscle tendon tensions and pulley forces
during specific sport-climbing grip techniques.
Journal of Biomechanics. 2006; 39: 2583-2592. doi: 10.
1016/j. jbiomech.2005.08.027.

(ZA) 12021 4E3 H 22 0, =B 202246 H20)

Vol. 31 No. 1, 2023. 11



Finger disorders in young sports climbers
—focusing on the flexion angles of the middle and ring finger PIP joints—
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(Abstract) Finger injuries may be caused by the way a hold is grasped during sports climbing. We investigated
the relationship between the flexion angle of the proximal interphalangeal (PIP) joints of the middle and ring fin-
ger and finger disorders. The subjects were 104 hands of 52 contestants in the Chiba Prefecture Bouldering Youth
Championship in April 2016. Eighteen contestants (34.6%) suffered hand injuries at a total of 38 locations including
76.3% of the middle and ring fingers and 42.1% of the PIP joints. It is possible that finger disorders are caused by a
greater degree of flexion of the middle and ring finger PIP joints as competition increases and the number of diffi-
cult tasks, including obstacles, increases.

It is suggested that PIP joint failure is caused by hyper flexing of the PIP joints or forcing the joints to bend too
far sidewards due inadequate instructions to beginner climbers.
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