F = A O T 2 R U RSB ICEd A
—BEF =X e Sy MR LAY —D

RUBEAREE~N O AEED 5 % T—
& # PN ¥ F B E R
CGhEIRFEE) K W & B K 2 B A F B
fif th N # H & i
H 1l B Bt B L R HE
It # X ¥k K kM

Rz ~F VI PR Bengt Jonsson

Study of Teaching Points to Prevent Tennis Elbow
—From the Viewpoints of Muscular Load on the Forearm of the Tennis
Players and the Dynamic Features of the Various Tennis Rackets—

by
Masatada Yoshizawa
Department of Education, Fukui University
Yoshio Nemoto
Department of Education, Osaka Kyoiku University
Toru Itani
Okayama University Medical School
Makio Maruyama
Director, Maruyama Hospital
Minayori Kumamoto
College of Liberal Arts, Kyoto University
Bengt Jonsson
Swedish National Bord of Occupational Safety and Health

ABSTRACT

Tennis elbow, epicondylitis, is one of the most well-known sports in-



juries commonly appeared in tennis players. It was considered that the
tennis elbow might be principally caused by overuse of the wrist and elbow.
Various new models of tennis rackets with new materials and types are
developed by racket manufacturers. However, there was little consider-
ations of physiological effects of new model rackets on tennis player.

In the present experiments, electromyographical and kinesiological stud-
ies were carried out to elucidate effects of dynamic features of various
models of tennis rackets on muscular load on the forearm of tennis play-
ers. Tennis rackets used were eight types of four models of different manu-
facturers. Subjects employed were 11 University Tennis Club members
who had participated in the official contests and gained good results.
Electromyograms (EMGs) with bipolar surface electrodes were recorded
from the extensor carpi radialis brevis and longus, and the flexor carpi
raidalis and ulnalis muscles. EMGs, strain curve of shaft of the test racket
and video motion pictures were simultaneously recorded during forehand
and backhand, with single and double hands, strokes with controlled ball
by tennis ball machine, and service.

The results obtained in the present experiments were as follows.

(1) The larger moment of inertia of the test racket induced the higher
amplitude level of EMGs during the strokes. (2) The smaller face area
of the test racket induced the more prolonged vibration of the shaft and
the higher amplitude level of EMGs after the ball impact. (3) The stif-
fness of the shaft of the test racket affects on the low amplitude level of
EMGs. However, the softest shaft racket induced high amplitude level
activity. (4) The high gut tension of the test racket induced the middle
amplitude level of EMGs. (5) The double hand strokes could markedly
attenuate the racket vibration and the high amplitude level of EMGs after
the ball impact.

Therefore, from the results mentioned above, the following points would
be recommended to prevent the tennis elbow for beginners and inferior
players.

(1) Racket with larger face area with wider frame, lighter moment of
inertia to swing, softer shaft and softer gut tension would be better than
that chosen usually. (2) Double hand stroke would be better to learn first
than single hand stroke.

HRERKE - AR—YEIHICBOT, AFEVAD
ARBTHRC AEECET 2HENA LN,
Ak, BEOHR: . BE&L2 HHELTTbh BEICAHA NI AR—-VYEEDRTSHEE D HS

=S VISR



feHBEfio EHicA b A RER, =2 7V
A ¥ —CE N E AP LEEIC18834EIC tennis el-
bow [F==z§] & &f & 5 1 (Major, H.P.;
O’Sullivan, S.; Winckworth, C.E.), #H < »5IE
CHoNTHY, FRHHOFENT EICK-> T
CHLIEDNTVERRTHS.

(F=22H] B eDF=2BFEho—fi7=
ABHFRKELET, FAFEORAR—-Y AOD
Bt - CTEBEROTIRIES A o3 C &8
WEINTNSE. chd (F=2K]) BT LH
RRINFTTEEARFEZDLE LTED LN,
ZN o OBRREBERKICANKBIITONT S
T3, —F, (F=2xFBOFE) L) D
577y POREZ - BROMELR EHEENT
HALPOHEODHBEPEAEDONT WL 3 b D
O, EBEEMT <t P >E<HES>EDBEG
ZEBERA (F=2ANTH) BT 2R3+
FICEBINTWAEEREZNR.

U EDRITPLABLARER, EET=X -7
v bERAOREER a7 KB ES LA ¥ —
OHEMEZERINCEBRL, SR =250
CEEZr vy POBHAERL A (F=2HO
FRIE) KO0 TR T 2D 0EBEREZE X
5ETEHEDTHB.

1. 5 ik

KB, BBREN—EORGTHELIZR b
— I BFABLIBRBEENICTIT o, RBREE
DEFERENICRLIEBTHS.

1.1 FAPF S5y b

REBICH NS v Mid, BRF=2 -
70y bPELT—RICHRINTOZ 4BEO S
DTH-7c. ThHABOFry VEA-H—D
RETBERT v b« Fvva YOLOBLUHBE
FyvaYIDENF VY vOBDEZNEN

HEL, R¥BREBICRHSADIFrv POF R

iTb¥lc. £, HRECENLTVI Y v 7

: VTR
TTVAAT

K1 ZEBREEOLRE

LA — e LY

A i B:7AbF+347y b
C : BiER D: A 2y
E:#ve.za—7  F:JBRGE
GEF=F « - Hidzd-7¥F
[ FVA—2—ZE B J:Frvs—2—3%ER
K 1

M

i

PAZXDTr v PEENZEICZThZN2 Y4
XgDHEfE L.

BFAN Sy b OBEOEERELICRL
1eEBOTHE. BFOH v P Fvvavids
BIC7 v —LDOEXIIX A4 250D RATEST %5
WTEBRANCHAEL, 3/, BhOoNs v2ES
ot ORBOENMIBEFELC.

1.2 BB =

BEER « R¥EO7F =28 B0 7 ==
7537 E~64FEIThlc-> THEL, #kkE LT
BHET->TOWAEHESE - 106 ZOF1ILEHRE
EL7e. WIS HIROFE T = R BEERE~
OHBERBRBH O, BARWER -7 R3+21
BELTHABETH -7,

1. 3 X&RME

SRR E UBIfEIR 7 = R ICB 1 B FHAMIS
Atra—77T, EICARF=ANOEREE -



RK1 FAbPFH v b OEHEOME

BoHAT oy b 7lﬁz 7 V- A " O &
) 7
Ty b TN TYvay | (B | xF47FR | T VR
A 1 Pl N iE RPN B g U PR
2 = (B ) ko TED
B 1 Pl B iE 5 ol 1% 4.
2 = (/NI Py TEY
c 1 Pl B ik PRIEN PSTI «?)J‘fbi{gg{,\/.
2 = (PRLN) PRTY w TEHD
b 1 | @ E | SRR E AR
= (RRIEY) 0y TEHD

TVRBEEEDN TN B 74TV F e RbA—
7, MIDOF =ARICEEEZEDLEALNTY
By snvE-Rbuo—7, BoUbbh
DOF=RA+n—70 LT (Yoshizawa et
al. 1987) » oK d HEEOED -t —E XD
32Th-1k.

TxTNAYF e Rba—g 85000y 7Y
FeRPRr—J2TELET—EORETHERSE
Kb siedic, £#—n+ < —v (Prince
#) 2RV, HLLE—LVORRLHADE L
bOEREY, APHMBETIHBHT X 5 W HHL
fo. $—ERREFERBEVBEET> TV % Fik
T, BEIZARRK1IFTOR—RTHbE .
72, KA v —7 O, BECORLI b & W 1iL
B BET, BES (97D KX3F=20D/y
JR—F « FRATOREESZICUIRRN (v
bk, #1.5mXEE4.0m) (CITH AT X S HER
FITERLE.

1.4 & #

DTSRI HENE SIS v b OEMBI
F—4& « La—4&— (TEAC &8 XR-510) 1TfH
Ridek L.

(1) HEX :

HBENIZER 5mm OIUREEZ AV, EkE
FEEEZ A 2em &L, BEORBEEFERICK

DA YuzRa—7 (HABEZEXEE 2G46) 73
SUICI8HR T A v/ HESTTHAMEET (BAEEL
ZRHHE 1AS9) ZEAL, E=% —-BXURHE
2Ttz

WERAR S B D57 = 2 [ B R DEOEIBE D
RBRMFRMEL - SENFRBTE XCRAE O
FEARNICEEELDLER 5N B BAFIER
B RUFREBEBHO 4 HEBA.

2) 74 v FDEMER :

BTAP e Shy bCRZ) 97 « TV FDD
21.5cm OFLBIC R—/¥— s A LA ¥V e K=Y
ZRAL, Ru4 SRSy v PDEBRLU
WCR— e 4 V%7 PREOEREF LA MY —
YA 74 (HABKZREE 511 ZH 0T it
T&aXDiILLi.

3 7x—a:

Abu—sBfEhD7 3 —2413 VIR v 254
ZRWTE&EL.

1. 5 KB -S4

BENRBE2ICRLIEEIILF—& - La—4&
— itk > THEHAE I N CHENERZ RMS (root
mean square) {LL7cb DA A/D &L, <4
7R3V Ea—4—CX>T 100Hz & TH 7
Y VYT ETOT VTN F a— FRHEDHHTZLT -
v



< D
&% Ew g@

AtF—F va—g—, Bidym-xa—7, C:RMS 45/ %,
D:A/DavsN—%—, E:=wfsu-

E)

Ty bPERAOTERL
TRbu—7Z2Thbe, BELLIOR ta—-7%
BATHFTORREL, 2HBEDOT VI F 2
—~ F O %2 LB EICTHIT L, SHBEEN
TFR M+ 27y FCEOHAEO Bk 2 B &
L, S5ICFDEMICOVTFA L« 54y M
THEBAEIT- .

AWETRET A -

2. MRLEDOUVICESE

2.1 BXLBURNSVRDELBTSTw b
ERVEEBACAONIHRENER
Fo=Z e RAbB— 7 ICHERT RVF—DKE
BIroe b AV 4 VITKEBEIND L EEEL
&, T35 v FOEINHEBELLTEDEX
HILEEBLTOIDBEKSZLIATHSB.
B3 RAHOFR M OUDPTRGEL b O
(B-1) £ EBEN Sy v F (D-1) ZHVT,
FNENT +TNAYE « 2 ba—2 2T - lcEOD
BENE LUKy OEMBERLICEDT
5. cnBORRVTNE T+ —F 2V 4
VIEBNPLDT7 su— -« AN—FTERLED
DT, MAROHEE S 7 v P OERMBL O B
A= e £ V7 PREEZERLICODTH 5.
CNOW 77 v P TOBHRE Y Z — VBT
&, FFTNw I R4 VI BET+T—F -

AVEa~f—, F: 7Y vi—

BREES DT — £ 0 - STy 2T A

AV 4 vy OYOBIFEN, B-1 ICRBW Rk
WEDHED LN, D-1 Tid BoOHEIE
A THRETIZS 2 B3P0 HRNIKE LSS &0
BRI, B—ov - £ vy MERITIE, HROEE
RF R ORES WD 5 4 227 M 150
ms TAPL A Vo7 PETRAFREDIC, &
TBAIFREBEHICRA vy FEB T TEERK
BRALD LN, ChoEHRIK D-1 Z2H0
TOR b a—7EICREEN VS VOREBZNE
MBaAED LT,

Ay VDD 4+ B » A L—ITHETE
BB EERS S, & ICERAITR A
IR BEE L EDS A /%7 ik 400~500ms D
RS L, TOBRRBAICERST BEANAED
ohfc. COEBRNFRMEHICET 5B-1&D-1
EROIBAOKRE 2 — v R2HEK T % &L D-1
KIERICE T Y7 ) F a— FOBRENESHL L
B o,

RA4RZ7+7 v FeRbuo—s 24Pl R
o -7 QETESELTIOR b a—2fT-> B4
ORAIFBREL I B 1 5 o Vv D HiKE
(GOIPIE) OHBEBELEDOF AL - 54 v M T
DNWTHB L DOTHE. i, B/ 571
DOHIZZ 7 v P OEHOEHAERER LD
T, BOKREUEERLIZDOT 7 v M %100 &



L__3cm/sec ]

RiREH
TR

R
FARIHE

e
PRI 1

R

FARIE By

Z 4y b
Eiif]

B-®

D-O®

FAP Ty bDIERBEVT Sy b (B—1) BIURSENT 7 v b
(D—1) KEZT7 27~V ¥ R~/ OBHEREOBICT v NEH
WTH B, THTRURBIER—v - 4 ooy NEEES.

K3 BHIDERLIZIHF 9 ITCOT7 4TV FRbur—7

& o 100
%
20 ) pe [0] ) 90

1 o [ ]

oy

1 ] 80

t 501~
10—~ o~ 1000

1001~

A B C D

AFEOFA L » T4 5 FEIE, HHOUSVOBIRE

OHMERAER L. NEHOOHIRERZL ST

7 v ApoatEINREEROEREEZRT 77

w 82100 & LIcE Ty FDIERTH S,

B4 727~ vF-Rbe—skKcAELND
B LUV O BB O B

L, &54 v  OEEOEELEEEDICHT 215
¥ (%) TRLEGDTHS. ORKIRLO

B, BIERETLEREBEDTH 5.
MiicHtrohsidic&7ry MiTBF3E0D
LAV OFBE O M ER & OB EEREROIEEK
& DM —F L.

oD EMD, FEOERE—4 v FOXK
Eo v MTIBBICR-T, BOBIRMEZZ <
TECERE>TR o= 2fT-oTNBE T &M
BohER-Te.

2. 2 7zAR-TUT7DERDSr v bEH

WEBELAONIHHRBEDER

v b TAIE—7 %275 BORHLEER
B, 7v—bEZERTETLICEST, £IELL
£ ELTEHREIINAEDD, WHWELTH I
ThHs. COEDFY v MIAE, PILEZE R
EHBEDEL DT VA Y —ILEDNSE LD ITE -
TX1bDTH 3.

5 RB4EOFA TORPTHEG V24 X x
) TOIEY, WhbWAFASH, (B-1) &&EbL7



— 100 —

1 3em/sec ]

ki
TR,

el
FARAB

Ll
FHUR

R
T

B-® A-Q@

B.s

B-@® A-®

T2 AR ZNVTOEDT vy b (B—1) BEUHNS Sy » b (A—1) 1Tk

ZMF (B.b) BOSTICRE (B.8) DNy IAYF s 2bu— B0 HE

M54y b EEBTHS. PHTRUHHRER—V - 4 w097 NE AT,
B5 7=z4R-TYTORELZFFy NTDSy 2 Y Fe X ba—7

2 AR )TORNIF T v b (A-D) ZRNT
Ny NV F e A+ a—7 %7 BEOHERKS
BBy FOEMBERLICEDTH S.
BM3DB-1 545 "TD74+THYF++Xb
n—7 EBEYICRULAEL B-1 24 v b TON
wINVYF e Rbua—2 KBTS v FDEH
wess L, BEMICHEELEZEESS LD 5N
e, %9, COPERANBET>TVEIHEFTO
Ny v E B.b) TR, 747NV F b
n—7 BT E, 57 v P OEHBOIRIEDS
K&, BHBOMLD EBOPSA %7 bET
ORHEZZRIC AN TS, PROZHESr v
e RU 4 YIBTHORTHBEERBHLLTH
. —F, FFEOHTONy 7 v F (B.s) %
BBE, Ty bOEAEZ+THVIFLDES
WINES, RT4 VIRV =T TR ERD
WA B. T, 4 %0 VBEOEMRICALHN
BEIROWBHIZ, K- A V7 Y EXB57
v FOREIFEHETH A0, FFETD/ Ny INVF

BT Z QIRBIBES LT, WETD v 7

NV, 7TV FOATED T 2EME &

Dot
B5k0B-1 LA-1 2T 3 EWF - FFE
2RDT, NSy IsnvFeRbo—2 TRA-L
DBEDOFENIr v F OIREIOK X & « Hbikig
EHICEWERBA LN, T BERICIEA-
AW ERLOBEESRERS LD SN,
o DHRED S BEICE D L ~v(1001~)
OHEZHMHLT, Ny I/ VY F R bur—JKE
FAHBRES v P EIHBE L& DHEH 6
Thz. ¥ic, 777 LMOOHR S v bD7
24X )TOD, Fio x HiZ 74 v bt OHIE
D, BOAKEKBEERLIZBOIr » A 100 &
LEBARDEZr» POEHERLI D O TH
3.

ReichonsdLoic, 742« = 7HUA
SLBBEOROS 7 v PEIEELICEOLRLD
BB HONBEAZR L., T ORI



8 100

A B C D

4TEDF R b« T4y MIIT, HICED VSVOB

o BREEIR L, MEROORIE7 =4 X -

Y TOBKES, KHR7 = 4 AIROEREE

RTF e bAE100ELTH A v POIEEERL.

72bDTHD.

e sy oY FeRbu—~JECAELNLAS
B LUV DO HELER

KFFETONy 7, 2F (Bos) BT, LDEE
EThH-Tc.

L BOUEEs |

G I .
%m%ﬁﬁw? i

Rl

P

— 101 —

ZOZry ORI, BRANICRSrv bO
MRES OB EEINSY, —FTRA bR
—JHICAY 4 — b« 2Ry b EALLES (£
Ew b)), 4 v bADIREIKE
{iEcetddTticiimen TV 3 (=,
1986).

SEIOEBERPLE, BT LE 724X =
)T OEIBEOLIDOAC L ZEETHS EBKL
D, WRELEA PR~ D5 bEOREE
Th-1EBAONBRFTONy JNAVYF - R
to—2 (B.s) BT, 724 R+ YT
KELBZREBDNHEFELDLEL TORELK
Arn— WARETH I EERBTEIHDTCH
ST CERFBICHEKENCRTH S .

2. 3 ZVL—ADEIDELDISZTy PRV
HiEEILADNEHREDCER
R7TEB4AEOFAPDOENMTHEL 7L —L0DFE
S HD (A-D) EHROBENI I » b (D-D%
AT, 2hehy — 2 22T - O HERS

BUIK7 7 v POEMBEZRLICLDTH 5.

TRV HE—

S

APAAAARIAIAAMARA ARV AR, MMWMWJ’\

500V

Ma{iﬁ%’tww B |

e .

FHRAB

o
FHRIE B
Nl
TR i

A-O

D-@

FAN Ty FOBLTELTZ V—L0BLLNED (A—1) EELHING
D (D—1) ZHANTOY—ERE2T- OB SIS 7 v b OERG
THB. VHTRULHEBR R~ - 4 v¥ 0 VEET.

BY7 7Vv—ir0EIXORELAEIFy hTO¥—ER



— 102 —

RTo74 » ORI EALN 5 X 5 (T
D-1 LB LUTA-1 TR7ZV—2PBFToHPNT
LD, RV 4 VIHRDOERIEOLTIA Y287 b
OEBIC K 2EARIAEL, REBLEIEZHET
BAHEDENT. TOFHr v FOEHBRY +» 7
MR LI A LA v =Dtk BTHETH
Bk, A-1 TOBADHH, K-« g v
7 POERELISBERLTWEC S5, —
Fi, 4 vy PEDRE EHHEBICD W T H B
&, A-1 TOBEDHENB A 237 PRICELIKT
B LSV ORBHH ED BN, HIEDBOHE
ke L 7.

RS ro&BMELVSVTOHRELABDF X
b Fhr oy MIZDWTAHBE, 51~500 LD
BHREOHREN T L — L DOEKOES (8D
*HD) RIEFIC—HT 2 HBA LD LN, B
Vv (B0LLT) TREKSDWIZEHEBERIEH
EmERLI. ik, B~ (501~) TO
BB, 7v—2OFROEAVPIEF & EHNT

% * 100
90
80
70
60
50

ABCD ABCD ABCD AB
~50 51-100  101~500 501~

AFEOF AL » 54w PRI, &V TOBIE
DOHBRBAR L. kA3 7 v— A20BIOHEKRE
210 ELTET 7y bOBEER LB DTH
%

B8 ¥—ERBRHCA LN B L VORIE
DHE:E=S
Lb—E T AEMRRI L7208, &- &b
ST L —ADEAICHBEROEN - /2T &8
B Th-Te.
2. 4 Hy bz vDBELBSy v V2R
WeBB LA ONIGHENER
B9 RBSEDOFAPDENTT L—LDEIN

F

L 3em/sec | aranaian USAS AU A LA s
500V
?ﬁiﬁ%mﬂ yiant WA ( e
Fhify e ” MWWWW*“ %
FEh
Ty T W*ﬂ““”'“””“*WMWW““w“ %
et
AT 7
KA
FAU L
ZA4 oy b
Bl "h— —_—
c-® c-®

TV — DY A ZDFIILSCIEIRNENTFAL - T4 v bR TCIRRPRE
Shwy b THy bFYVa VOBERED (C—1) EHBEEHNF VY a VO
LD (C—2) #ANTOD7 4+ TV F - R bu—BOHBNE LIS v
FPOEMETHSB. THITRULRERIIE—V « L vty v 2T,

B HybFvvasVYOREBATX 9 PTDT 4 TAYEF Aba—7



hERISHEDS v b THy bF vy a YA
—A—DRUICHEEZDDE, ZNXDBLE20
BRCT VY a DIy PERNT, ThTh
TATNAYE e R ba—7 2 KkkOHEN
BUKZY v POEBMBERLICODTHS.
RMOXy, COMmI»y v PDA P r—IFEOE
HiEEAs &, FO7L—LDHEICLEEET
WRICDEFRRIE, Hy bFryya VOEWS
vy PTORFa—7 DEAIIER—v - £ vty
MCE DR NRSEBLIEAP4EDT AL - 5
o bCHEBLTAED SN,
CNHTAL « FH vy VEDT 3 T7HAYEF X
P -7 ROHREOS VANV TORREREA S
&, BOLVRUVPEN LRV OFHREICIE Ay b
TYYa VOEILKE—EDOHRIEZAH LN
7o B0 IR L & S b v~ (101~
5000 Z4BO 7R b 55y b EBAKDT S

110

100

12

D

AHNTZ b - T4y PR, FRET L~
HRENIMBELZR L2, A~DicBIF210T
Ty MIFNTFNA—H—pRLIEIETF > 5
POHEENL DT, 2HBENLD LN BT >
ardTy ey P THLE, HoESIZIIEFNFR
17>y 3>%1008 L7 (@) LExm2nF
YrarDEREOHTRL 2,

BlI0 7427/~ YF.z2bn—2BBladhd

HRRHYIE LNV O IR D BB

—103 —

» PATANE, v b Frya YAENESL,
ZOHBEBENEOEASAED DI, CORER
MOABEDT AL« S5y PEEHLIEBEALD
IZ, BELEHBER LT 2HENE L ~vD
BHRBICE>THy bF vy a vOBEBICHEL
TN36DEEZLND.

3 & &b

I. REBTHOWLFRAP 345 v iZRT1IC
RLUICbDIEGTHEL ORBREZRE>TBY, %
NoPESHE VA Y —CEELRIZLTNWES
TEREIETHEROY, 4EEZZTHAETND T R
Fe Ty PCBYAE—DHENETF=R - 2T
n— 7 FEOBHKE N Z - VIS CICHRBEOER
SRR EDBEBPOUTOEMNHES » & 78 »
7

1) vy POEREZONS Yy 2ADLOREL
TP OHICIr v PORDDEIIEZ, BT
VY TFa-FOBBEICEEEZRIZLTNSE S
DEEZONS.

2) Tr—a s A XIWRNINVIEE, EBEDR
PR BRI - 4 Vs C K BRI
B AEANA LN, o, BOLSVOIKE
DOHBEEBBOEISA LD o,

(3) 7V — & DEZIBAEN LN r O
BOHBERICEELLRILTVWEbDEEZ LN
B, MOMIZLT7 L —ATOBEAICIEE L~
DEFBEDHBRENENEAA 5 N7 & & h
BHTH -T2,

4) v bFrvya vBBEOEAR, PG
LAV DFRE O MBRZ D L BH LD 5
.

I. FERO4AFEEZ ST/ Ny 7 NV F e 2 b
O0— 7 BEOHREOT v 7 ) Fa— FOZL L
TORHMOLHT, =X+ A ba—7 D
BHle->TRT=2R/EFHT 27D, DToOA
R 2 0ERHAS.



— 104 —

1) sy v rZBEBRICH-»TIE,
® Zza4x-xzy7T (R BIEL,
@ EERBLNZ VROWENSATERD B

® 7L—LDPPROPIEHDT, D
@® HobFrvavdEBsEhin
XHiKT 5.

20 Ata—27iIKBELTE, FETOR +r—
7 RABERLIBORLTNC E0 D BHIBICRES
KREBHAEELE L 2 O T, BERNSEBEEL
T, RS B3ROEFETOR bu—y 2RAH3H
5X2iCT 5.

TTRABRICXSICABR T 7 v P OB—D
PO DHHHINE & DBEBRDITERALD, &
BIDWIKTF =X+ 54 v P OEAWSEMR HE
HEEOREBEGIC OV THEICON T 2 P
Th3.

MERBICHI-T, 79 v b AR—VRER
BEFHEZRI Y, THHVIEKOCBEREHE -
BMICERHBOBRERTIRETHB.

X B

CTERWHE, SUEL 72X O RELT R HCH
THHZEL RERFEEHREHR, 10:94—104
(1971)

e Major, H.P.; “Lawn-tennis elbow”. British Med.
J., 2: 557 (1883)

CZHANTE [T v MRS 300 M —T =2t
ICIg SISV epic—l, J. J. Sports Sci., 2(5) :
365—369 (1983)

e O’Sullivan, S.; “Tennis elbow”. British Med. J.,
2:1168 (1883)

» Winckworth, C.E.; “Lawn-Tennis elbow”. British
Med. J., 2 : 708 (1883)

e Yoshizawa, M., Itani, T., Jonsson, B.; “Muscular
load in Shoulder and Forearm Muscles in
Tennis Players with Different Levels of Skill”,
In B. Jonsson (Ed.). BIOMECHANICS X-B:
621—627 (1987)



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11

