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Isokinetic muscle strength of the shoulder flexor and extensor muscles in
adolescent softball players

Ma Tao, Gao Bing-hong (Education and Training Institute of Shanghai Sports University, Shanghai
200438, China)

Abstract

BACKGROUND: The isokinetic muscle strength test system can quantitatively test the shoulder flexor and
extensor muscles and objectively analyze the relationship between size and balance of flexor and
extensor. Therefore, it could be used for strength training monitoring as well as prediction and
rehabilitation of sports injuries.

OBJECTIVE: To understand shoulder flexor and extensor strength characteristics of adolescent softball
players, and find out shortcomings in the shoulder flexor and extensor strength to provide guidance for
adolescent athletes’ strength training and point out possible sports injury risks caused by imbalanced strength.
METHODS: ISOMED2000 isokinetic testing system (D&R, Germany) was employed to test the isokinetic
strength of shoulder flexor and extensor of 12 adolescent female softball players from Shanghai Sports
University, China.

RESULTS AND CONCLUSION: With the increase of test speed, the bilateral shoulder flexor and extensor
peak torque, the flexor and extensor average power ratio, and the flexor and extensor powers were
reduced, but the flexor and extensor average power was on the rise. Under the same test speed, flexor
and extensor peak torque, the flexor and extensor peak torque ratio, the flexor and extensor average
power, the flexor and extensor average power ratio and the flexor powers of the throwing shoulder were
significantly larger than those of the non-throwing shoulder (P < 0.05), while the extensor peak torque and
the extensor average power of the throwing and non-throwing shoulders showed no significant differences
(P > 0.05). Under the same test speed, bilateral shoulder homonymous flexor strength ratio was larger
than that of the extensor, and the extensor power of the throwing shoulder was less than that of the
non-throwing shoulder. The ratio of homolateral shoulder flexor and extensor ranged from 70% to 80%.
These results indicate that there is a significant difference between the flexor strength of the bilateral
shoulders in adolescent softball players, but the bilateral extensor strength is similar. Flexor fast strength
and extensor maximum strength of the throwing shoulder are lower. Besides, the isokinetic muscle
strength test system can be used to evaluate the flexor and extensor strength in adolescent softball
athletes, based on which coaches can give targeted strength training in adolescent softball athletes.
Subject headings: Shoulder Joint; Muscle Strength; Adolescent
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11DZ2261100; the Key Supporting Project of Science and Technology Commission in Shanghai, No.
15DZ1208000
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Fz1 BXRYTEN. HRALEEDE (xxs, n=12)
Table 1 Peak torque of shoulder flexor and extensor
TiH B B
60 (°)/s 240 (°)is 60 (°)/s 240 (°)/s
Je LR F7%E (N-m) 42.34+10.30 34.416.4 48.26+12.50 40.72+5.30
Jet UUAH G 08 76 (N-mirkg) 0.71+0.17 0.58+0.11 0.810.21° 0.68+0.09°
HILIEE )3 (N-m) 58.26+£16.20 49.34+12.6 63.11+2.60 54.62+2.60
YU ) HE(N-m/kg) 0.98+0.27 0.83+0.21 1.06+0.04° 0.91+0.04°

Fik: HARBSMIAHLE, P <0.05.

1.4.2 R Ik
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0-560 (°)/s, 5 HLJlii [F] 25 0 352 5 57T T A T LSC 45 7= 26
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Fz2 BEBEMIESELL(xEs, n=12, JEILHILx100%)
Table 2 Peak torque ratio of shoulder flexor and extensor

JB AT DA AA 383

60 (°)/s 240 (°)/s
eI &Il 72.67+12.4 69.74+10.3
gt 76.47+11.2° 74.55+23.5°

TE: ARBHMAEEL, °P <0.05.
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&3 BXTIRZME AL LL

[xts, n=12, (GEMI-5500)/550%100%]
Table 3 Muscle strength ratio of shoulder homonymous
flexor and extensor

TARBSRM, A ARAT B2 (P > 0.05).
®5 BXTIEM. AL (xts, n=12, J)

Table 5 Powers of the shoulder flexor and extensor

)EESEIGEAIN Tk A T JHRTTFAZL B m e il

60 (°)/s 240 (°)/s 60 (°))s  240()s 60 (°)s 240 (°)s
ML 12.27+5.80 11.01£7.40 JiE L 62.547.0 47.3:48 70.5:+9.4° 47.6.8+7.2°
filL 7.60+1.80 6.05+3.40 AL 67.4+132 54.3+168 66.2+10.8 52.2+¢10.8

23 RBEFRABIFHH RGN KL R LK.
RAEE Bor, 1560 (°)/sF1240 (°)/sHIMlitid &
T, BEEMCE I, D2 BRI E) R O
ISP D2 S 38 imkads, BAT A OC . [/ — AR
BN JE T T UL D2 W K TR, — 47
e EVEZE (P < 0.05); 560 (°)/sF1240 (°)/siris
FEN, BEEMRRHE 5, /D92 8kE8) 0 E
WINPT SR It ds, BA IEADC 78 [ — IRl A R,
/D AF 22 BRI B)) 03 O 1T B AR LA D) D 2 AN B (8K
TR 2, S AEAE B P22 (P > 0.05).
24 RXTRAPICEHHF e NKE R LR,
Wk R AN MRR G, vk, AEX T DR 2 BRIE B B
PR O P D2 LL A rh, 7660 (°)/sH1240 (°)/s
IR TR RE T, B W 5 1 14 e A UL 38 D L
FEIDN, RAAHIG, MY D% L 10.6-0.8.2 [1] .
FEIRI— I R, BRI JE DG e AR P35 D) 2 L B
BT, — % B B2 5 (P < 0.05),
F4 BEPHEMN. BINTFHhRRHELE (x£s, n=12)

Table 4 Average powers of shoulder flexor and extensor and
their ratio

T H R B

60 (°)/s 240 (°)s 60 (°)s 240 (°)/s
JaL(J/s) 204+92 5154101 34.3+3.4° 54.316.5°
fHALJ/s) 304469 825194 406154 83.6+7.6

JEMALES T 0.7540.14  0.62+0.37 0.84+0.37° 0.65+0.34%

RE: SAEBURMIAELL, °P < 0.05,

2.5 RXT RSN RER WIS,

M SR R, AR T A 2 Bk B 5L P
JH AT H T WU A, 7660 (°)/sF1240 (°)/s
(RRAATHE S R, B Rl R 38 T S U A s s, 2
TG, ER MR R, TS S bR K%
SO et LA W S5 KT RO e U S, — A7 AE B
P22 5 (P < 0.05); Fifi A IIRATE 5 R0 e LA S LE s »
RS, AR DR R, S0 SR/
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Rk HARRMIATEL, °P < 0.05.

3 o#5i+e  Analysis and discussion
3.1 R RPRANIUILA MK LE R AT AT IR
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TR : LTRSS 5 DT e AR UL J Bl DX
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T AU AE )RR T S WLVEAR A, P A A i
ZE5(P < 0.05); BCAME 1 UYL B oK TR
HM(P < 0.05). 22BKISAFITFER. FRIME. A% L
AT is B raE s H 1R AR Z AL, X 3 Rz
FE AT R LA S HE /N T UL SR . g 25
X2 F-BRIZ B G T S A LRI S5l e 4
7 60 (°)/s 1240 (°)/s IMBRIEE T, P 555 il
WEE 5 L TR o W g R AL 220 2 B A A ULARE B KT e UL
B PRI 215 4 i JULUAE 7 JE AT G Vg g FEA 8 ST R
At 2 AR BE(P < 0.01). /MR p v 5]
KAtz 2h B (W RN S S A WAL &, B8
B R RS, miENL ) E R R, FEUE
L RS, X BARAF] T RIBESIE R 58 e, A
R THARIME e R, B TRNE RIS Fh g5
B A aa 3l 51 8 O Ly fni 1w WL, AR 25
HHEA BRI RS . AN AT FoAth — LEAH ST TR JE K
ARV T R SR S5 UE W T i LR e L 1)
AW E2ER . RIS ERR, MR LB R
JE WU EAT S LI, &5 BRI e Bk, MEk L
1B AT 8 (RN 7 83K T 20 )8 (AEFFa M) 1) 7
iy U A S IR, e REKIE S 0 A0 A S e
W. BESMA R ZER W E s WEKIS3) i 424 8 NI
SR EEZE R . T s BPYE R R L RS B 5
JE AT A 60 (°)s AT 180 (°)/s (1455 m) Ly I ()
S W HN 5 ARSI NS RS =, T3 S
2E LRI JEALE 60 (°)/s I82: 180 (°)/s HIM[RTE T,
REEA W ERIZ ) 51 S LR 06 D R B SR T DL g R aX e
S0 8 TEAN R0 J DA — 77 T 2 DN ke 5 R aox S 1 )
AN—FE, F3— 7T E AL IR H FiE 8l b A
— o XA ML A DL S 22 BRI HARFAE, 1EFHIAA
TEIE B 2R 208k 03 N A TN 7 /D A 22 BRI 3l i
MR R E, EFEAA R T2 8) it — D4t L i
AR, PP . ER R T, HbE2
BRIz ) O3 I S5 (LI 0 ) AN A A o v 22 S
(P> 0.05), XUt/ DiERBRIZE) A HAERGINE
TS AR TN, JE NS 2 — e e s, H2
R AN o JEIO T MK, B UL
PE R LA S LR Sl R, et o] DL B 22 8k18 5))
()R ) BRI LA 10 32

3.1.2  JF N A UL ) LRI s b Ok
A e A LU g R LU AE S 18 I 2R P I8 B)) D3 M FIVE 2
B UK E G bR, I EE gk 2e b s T

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

AN R W ESSRR, Btk S R UL A L
X —FE bR — LR IX P AU ) SRR — . R
e A LU D R LA 2 i 1 UL A i e UL ) 2 A YA
SRICEE S =y TN R (NI PO RANE SO N < |53 A T IN A VA
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R S A LA D B LU e &5 SR W, 78 60 (°)/s
(PRI, et VLU 4 LBl 60%-69%; 1E
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80%-95%. VEVESETONhE 10 4B S RIS 118
SN Zh 3T ARV 4h A2 B e A D ek e
DITHUBREE . T BT AR LA AR LEAEANKT S . 55
B T 1 8138 ) B2 56 35 S L IR R B2 ok
FMPEIES S A LRI ) FELUAELAE 240 (°)/s DIIATHE
K60 (s, RIVBEAEMATI S 1R 1 0T e A L0
(AR . B N RS 14 44T R
18 RS R IUREAE 60, 90 A1 240 (°)/s A48l
S FABUE L 2 MRz 2y 03 DG TT Jest A JULUEE g 0 LU B
Bt MR 384 o v 444 o

FEMLYUGREG T A4F L7 22 BRIE Bl A BN JE %
9 et A L0 A LU AR AE PR IS 8y 74.55%, 1X A4k
TE AR WA, T FEHRR I D4 i Arf JU L0 ) H L A A
DU i ey U8B T /DA 2~ 22 3K S BB I DG 15 e UL
Pt H B ARAR, LK B BT, PO 2 fISE%
LERTTLLE Y, 7E 60 (°)/s A1 240 (°)/s fRIig T,
W o IR 2 (%) 8 N /D 4 22 3K3E B L R OC T
A LA ) R LA AR, 3 5 ] Py i Ak oAt G
Jer A ULUEE 7 R L I 9 45 SRR AR I, X ] g 5 S50
Gy MR H AT AR ¢ (HRE AR E R
SEAE R — 300 H 18 T S A LA L it b, 20
2R A LD IR RGN 5 & NAE & T R R
TR R e A ULREAT Ryl &5 2R Al 3R W 22 BRAZ B)) 51 H
S R AR LA AR LA AE 60 (°)s INHSE 75%, 7
240 (°)/s MBS NI 83%, IXAMH 5 /i s
omt e al WA, T H A 3 = T AR . R
DAL 1] fi6 5 7 N R 56 BT R FH 180 R A5 A R 30 S 4
ANFEA I, BARER AR AT

EEXT IR 4 B n LU H 4 A 75 /DA 22 Bk
18 ) 178 S Je A LI g L 1 AR Ak e 34 5 g 6T
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, SEHUE O JE ALY RS
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A ELU GRS, T/ RRRIZ ) i AE H
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