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Muscle strength parameters of single joint or joint chain under different motion modes and angular
velocities by isokinetic muscle test

Mi Si-qi*, Qian Li* ("Aba Teachers University, Wenchuan 623002, Sichuan Province, China; “Rehabilitation Center of Sichuan Provincial
Sports Technology Institute, Chengdu 610041, Sichuan Province, China)

Abstract

BACKGROUND: The isokinetic muscle strength test is mainly performed in adult tennis players, and the main tested parts are shoulder joint
or single joint. There is a lack of large-sample report on the isokinetic muscle strength of the lower limb joints at different angular velocities in
young male tennis players.

OBJECTIVE: To analyze the properties of the muscle strength of lower limb joints in young tennis players, and to investigate the changes of
the test data at different angular velocities.

METHODS: Totally 162 young male tennis players were enrolled to perform isokinetic muscle strength test on bilateral hips, knee and ankle
joints using IsoMed 2000: (60 (°)/s (absolute force), 5 times, and 240 (°)/s (explosive force), 25 times. The relative peak torque, the
antagonistic/active muscle ratio, the heteronymous muscle strength ratio and the muscle endurance index of the left and right sides were
analyzed using paired t test.

RESULTS AND CONCLUSION: The relative peak torque of left hip flexor burst was significantly higher than that of the right hip flexor burst (P
< 0.05), and the right extensor explosive force was significantly higher than that of the left side (P < 0.01). The left knee flexion, absolute force
and explosive force of flexor were significantly larger than those of the right side (P < 0.05). The left ankle flexor power was significantly higher
than that of the right side (P < 0.05). The ratio of peak torque of the lower limb at different angular velocities: the hip, knee and ankle joint
flexor force absolute ratio was 1.6 : 1.4 : 1. The ratio of the absolute force of the extensor was 10.8 : 7.4 : 1. The flexor force of the hip, knee
and ankle joints was 1.3 : 1.2 : 1. The explosive force of the extensor was 9.2 : 8.2 : 1. Antagonistic/active muscle ratio: the hip, knee and
ankle joints were 0.56, 0.73, and 3.86 in the absolute force test, respectively. The hip, knee and ankle joints were 0.65, 0.60 and 4.66,
respectively in the explosive force test. There were significant differences in the explosive force between left and right sides of the hip and
ankle joints (P < 0.05). The heteronymous muscle strength ratio: 10%-20% difference was in the flexor absolute force and knee hip and ankle
extensor explosive force. The level of muscular endurance of the lower extremities: the tolerance of the extensor group showed significant
difference between left and right knee joints (P < 0.05). The differences were significant in the flexion and extensor groups between left and
right ankle joints (P < 0.01). These results indicate that with the angular velocity increasing, the relative peak torque of bilateral hip and knee
and ankle flexor and extensor was reduced in young male tennis players. The order of lower limb flexion and extension muscle peak torque
was hip > knee > ankle. Moreover, the explosive force changes of ankle at rapid extension were obvious than those of hip and knee joint.
There are significant differences in the heteronymous muscle strength ratio in the hip and ankle joint flexion and extension explosive force, so
it is recommended to strengthen the flexor explosive force of the right hip joint. The hip flexion and extension endurance in young male tennis
players is relatively good, and therefore, the endurance exercise of ankle extensor and knee flexor should be trained more.

Subject headings: Tennis; Adolescent; Athletes; Muscle Strength; Tissue Engineering
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*1 FLEFBFMEKEHA 162 BEKXER #3 ZTREAR. BRNRXDARARELE
Table 1 Baseline data of the 162 young male tennis players Table 3 Ratio of hip, knee, and ankle joints under different angular
- B velocities
T 5 fE (x2s)
LA (@l 5 DR
FIB) 15.642.7 FHHE[()/s]) 550 o
4 (cm) 172.3+11.6 % A T
Pt (ka) 60.8+6.9 60 Ji 15:15:1  16:13:1 16:14:1
ML) 4.3:14 i 103:75:1 11.2:73:1 108:74:1
240 )i 13:12:1 12:11:1 13:12:1
fif 76:83:1 10.7:96:1 92:82:1
FTE: O, O T
*2 ZTREAW. BRARXTAREAEEBAXLEHIE (x£s, n=162, Nm/kg)
Table 2 Relative peak torque of the hip, knee, and ankle joints under different angular velocities
Sk EE[(°)/s] B i JBE B
7 Hi 7 F& 7 P&l
60 J# 2.03+0.21 2.06%0.16 1.96+0.32 1.67+0.36" 1.35+0.20 1.30+0.18
fif 3.62+0.30 3.70+0.42 2.63%0.56 2.41+0.44° 0.350.10 0.330.13
240 J# 1.82+0.18 1.70+0.29° 1.69+0.16 1.56+0.23" 1.44+0.18 1.39+0.30°
fif 2.50%0.26 3.00£0.37" 2.74%0.70 2.69+0.45 0.330.03 0.28+0.04

AerE: BSCWOVBER, MO . S5 A MATRFSRRLLEL, °P < 0.05; P <0.01.

F4 ZRER. BABRXHHERESNML (x£s, Nn=162)
Table 4 Antagonism/active muscle ratio of the hip, knee, and ankle joints
S E(°)/s] i 3 i
Vi ti Vi Hi I Hi
60 0.56+0.13 0.56+0.11 0.75£0.15 0.69+0.13 3.84+0.76 3.89+0.82
240 0.730.12 0.57+0.09° 0.62+0.25 0.58+0.17 4.36+1.28 4.96+1.16%

KL HAEMMFEER LS, °P < 0.05.

%5 ZiXER. BMRXTHRWEZMA L (xts, n=162)
Table 5 Heteronymous muscle strength ratio of the hip, knee, and ankle joints
FHHJEC)S] e Jig 2
J fif i fif Jai fift
60 0.99+0.10 0.98+0.16 1.17+0.20° 1.09+0.25 1.04+0.18 1.060.17
240 1.07+0.16 0.83+0.24° 1.08+0.12 1.02+0.20 1.04+0.20 1.18+0.10°

WL BROCTRNRLIE, TR, FoR e N 2E S 4 AR AE 10%-20%.

#=6 ZIRER. BABXTAMA (xts, n=162, L)
Table 6 Muscle endurance of the hip, knee, and ankle joints
JE A i g iR
J fif )i fif )i i
ki 0.82+0.13° 0.80+0.03% 0.70+0.14 0.64+0.08° 0.90+0.13" 0.72+0.10°
A7 0.90+0.16 0.93+0.17 0.77+0.11 0.75+0.11 0.43+0.12 0.45+0.12

el WS ELE, MO . 54 UATIRISERLLEL, °P < 0.05, P <0.01,
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