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The Changes in Length and Contraction Velocity of Lower Extremity
Muscles with Increasing Weight during Snatch

Young-Jin Moon & Je-Heon Moon*

Korea Institute of Sport Science

[Purpose] The purpose of this study was to identify the lower extremity muscles length change
according to the increase of the weight during snatch. Also, through the muscle contraction velocity

analysis, it is necessary to identify muscles that require rapid muscle contraction. [Methods] The subjects

were 10 national weight-lifters. Their mean age was 29 =+
1.63 £ 0.07 m, and the highest recorded height 128 =+

3.84 yrs, body weight 71.3 + 16.04 kg, height
36.30 kg. Experiments were performed during the

snatch to 70%, 80%, and 90% of the individual highest records. The analysis variables were the lower
extremity angle, angular velocity, muscle length and muscle contraction velocity and were calculated by
biomechanical modeling. Statistical analysis was performed with a repeated measure with one-way
ANOVA to analyze the difference between the increase weight (70%, 80%, 90% of peak) and the
dependent variable (angel, angular velocity, muscle length and muscle contraction velocity). [Results]
According to the results of the study, there was no statistical difference in angle, angular velocity and
muscle length with increasing weight. However, in the comparison of the muscle length, muscle length
of the vastus medialis, vastus lateralis, biceps femoris, rectus femoris were statistically higher than other

muscles. Also muscle contraction velocity of the rectus femoris, biceps femoris, vastus medialis, vastus

lateralis, rectus femoris were statistically higher than other muscles. [Conclusion] In the snatch, the
dominant muscles were the muscles around the femur, and the co-contraction of biceps femoris and
great adductor muscles would contribute to improve the performance.
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Table 1. Subject information (n=10)

Age Mass Height Record
(yrs) (kg) (m) (kg)
29.0+3.84 71.3£16.04 1.63+0.07 128.0+36.30
kg, A% 1.63+0.07 m, 1’ H17]= 128+36.30
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Table 2. MeantSD of muscle length used for normalization

(n=10, unit: cm)

Muscles AM GR BF

VM VL GA TA

Mean+SD 447421 43.4+2.7 41323

41.0+£1.9

16.6%1.1 19.3£1.2 40.5+2.8 29.1+2.1
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Table 3. MeantSD and repeated measure with one-way ANOVA result of the joints angle and angular velocity according to
the barbell mass increase and muscles

Variables 70% 80% 90% Post hoc (paired t-test)
Hip angle (deg) 136.7+£19.43 145.7+14.29 153.9£14.87 70% load condition
Knee angle (deg) 115.3+18.14 120.8+16.35 134.2+15.79  Hip>Knee>Ankle
90% load condition
Ankle angle (deg) 42.77+4.169 36.28+12.95 68.12£53.08  Hip>Knee>Ankle
- —
Hip angular velocity (deg/sec) 465.5:108.5 415.6£49.23 419314652 0% load condition

Hip>Knee, Hip>Ankle
80% load condition
Hip>Knee, Hip>Ankle
90% load condition
Hip>Knee, Hip>Ankle

Knee angular velocity (deg/sec) 278.2+47.78 286.4+65.81 284.5+17.36

Ankle angular velocity (deg/sec) 301.7+50.71 252.8+122.3 290.3+£37.09

Table 4. Mean+SD and repeated measure with one-way ANOVA result of muscle length ROM according to the barbell mass
increase and muscles (unit: %length)

Muscle 70% 80% 90% Post hoc (paired t-test)
AM 15.79£1.69 15.52+1.64 16.96+£3.51
GR 8.05£2.61 8.081£2.77 10554579 /0% load condition
GA, GR < TA, AM < BF, RF < VL < VM
BF 16.42+3.09 16.76+3.21 19.93+4.26
RF 15.03+2.48 15.25+3.30 18.31+4.63 80% load condition
VM 39.9043.55 37.78+7.00 41.07£6.30 GA < GR < TA <RF < AM < BF < VL < VM
VL 33.1442.99 31.36+5.89 34.1745.50 B
90% load condition
GA 6.57+2.81 5.67%1.75 7.1443.45 GA < GR < TA < AM < RF < BF < VL. < VM
TA 13.59+2.50 12.69+3.34 15.05+4.78
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Table 5. Mean+SD and repeated measure with one-way ANOVA result of maximum muscle contraction velocity according to

the barbell mass increase and muscles (unit: cm/sec)

Muscle 70% 80% 90% Post hoc (paired t-test)
AM 59.37+10.95 58.01+10.49 60.92+13.94
GR 44838318 41.69+10.08 48061208 0% load condition
GA, GR, TA < AM < BF < VL, VM, RF
BF 62.86+13.99 52.92413.67 67.23+14.46
RF 75.90+11.54 69.48+15.15 77.374£9.161 80% load condition
VM 68.42+10.27 63.00£15.73 63.43+12.00 GA, GR < TA, BF, AM < VL< VM < RF
VL 68.32+10.38 62.79+16.06 63.29£12.25 -
90% load condition
GA 48.11+17.84 39.70+14.37 44.27+15.87 GA. GR < TA. AM < VL VM < BF < RF
TA 57.68+9.354 50.43+13.74 53.09:8.480
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Fig. 2. Joint angle and muscle length change according to the barbell mass increase
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