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The biomechanical analysis of the snatch lift in top-class Japanese female weightlifters
—Characteristics of a good snatch player from a coach's point of view—

N2, RRFATY, Sl
Naoyuki Kobatake"?, Hideyuki Nagao”, Tomokazu Miura®

Abstract : This study aimed to identify the characteristics of snatch lift in top-class Japanese female
weightlifters. The hypothesis was that lifters who are good at the snatch had lower barbell velocity in
the 1st pull and longer heel contact time based on their weightlifting coaching points. Female lifters
who competed in the 2021 All Japan Women's Weightlifting Championships were included in the
study. Lifters who had a small difference in scores between the best attempts in snatch and clean &
jerk lifts comprised Group A (good at snatch), while those who had a greater difference in scores
comprised Group B (NOT good at snatch). The two-dimensional position coordinates of the barbell
of each athlete's best snatch attempt during competition were calculated from video analysis to
determine the kinematic variables of the barbell. Heel contact time was also determined from video
images and compared between groups. The results supported the hypothesis: athletes in Group A had
a significantly smaller mean vertical velocity of the barbell in the 1st pull phase than the athletes in
Group B (0.45+0.05[m/s], 0.52+0.05[m/s], p<0.001, d=1.179). However, there were no significant
differences in mean vertical velocity of the barbell in the 2nd pull phase or in vertical maximum
velocity between groups. Heel contact time was also significantly larger in Group A (0.61+0.04[s],
0.53+0.06[s], p<0.001, d=1.347). Finally, there was a negative relationship between the mean vertical
velocity of the barbell during the 1st pull phase of the snatch and the best snatch attempt that
standardized body weight (=-0.287, p<0.05). These results suggest that slow and careful execution
of the 1st pull and keeping the feet flat in the snatch positively affect the performance.
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Figure 1. Definition of the phases and events of the snatch lift.

Table 1. Experimental variables of barbell kinematics.

Variable Definition
Dy1[m]  Start position to the maximum height
Dy2 [m]  Start position to the catch position
Dy3[m]  Maximum height to the catch position (drop distance)
Dx1[m]  Start position to the most backward position before the turnover phase
Dx2[m]  Start position to the catch position
Dx3[m]  Most backward position before the turnover phase to the most forward position
DxL[m]  Most forward position in the 2nd pull phase to the catch position
pVy [m/s]  Maximum vertical linear velocity
pVx+[m/s]  Maximum horizontal linear velocity in the forward direction

pVx- Maximum horizontal linear velocity in the backward direction

catch positioin

[
mVy_1st [m/s]
mVy_2nd [m/s]

Mean vertical linear velocity in the 1st pull phase
Mean vertical linear velocity in the 2nd pull phase

B DF=DOREIZ 1 Un-paired t-test & iV 72, 72 B,
FEB O EF O E I21E Kolmogorov-Smirnov
test & Fl\ 720 A RUKIEISfERRE 5% Kiif & L7zo
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0.0 ~ 0.2: trivial, 0.2 ~ 0.5: small, 0.5 ~ 0.8: me-
dium, 0.8 ~ :large & L7z %, F72, BEHKM DM
FIBILR OREES 121X, Pearson's correlation coefficient
w7z,
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Table 2. Mean + SD of physical characteristics and lifting performance.

good at SN (n=24) NOT good at SN (n=25) p d
Category [kg] 6033 £ 1035 66.08 £ 11.51 0.073 0.525
Body weight [kg] * 5882 £ 953 65.07 £ 10.94 0.038 0.609
CJ-SN_diff [kg] ** 1546 =+ 339 2592 £ 332 <0.001 3.121
SN Best [kq] * 7692 £ 1017 8352 £ 835 0.016 0.710
CJ Best [kg] ** 9238 £ 1231 10944 £ 962 <0.001 1.545
Total [kg] ** 169.29 £ 2233 19296 £ 17.70 <0.001 1.175

**p<0.001. *p<0.05

Table 3. Mean + SD of lifting performance that standardized by body weight.

good at SN (n=24) NOT good at SN (n=25) p d
SN Best /BW [ -] 132 £ 013 130 = 0.16 0.747 0.093
CJBest/BW[-] * 158 = 0.16 171 = 024 0.030 0.642
Total /BW[-] 290 = 0.29 302 £ 040 0.248 0.336
*p<0.05
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Table 4. Mean + SD of barbell displacement.

good at SN (n=24) NOT good at SN (n=25) p d
Dy1 [m] 094 £ 0.05 094 =+ 0.06 0.092 0.092
Dy2 [m] 076 £ 0.07 079 £ 0.06 0.052 0.568
Dy3 [m] * 018 £ 0.04 015 £ 0.03 0.001 0.963
Dx1 [m] 006 £ 0.03 0.06 £ 0.03 0.612 0.146
Dx2 [m] 013 £ 005 013 £ 0.06 0.933 0.024
Dx3 [m] 005 £ 0.02 005 = 0.02 0.880 0.043
DxL [m] 012 £ 003 012 £ 0.03 0.488 0.200
*p<0.05
Table 5. Mean = SD of variables related to barbell kinematics.
good at SN (n=24) NOT good at SN (n=25) p d
pVy [m/s] 1.78 £ 0.11 1.80 £ 0.1 0.509 0.190
pVx+ [m/s] 045 £ 015 047 £ 013 0.607 0.148
pVx- [m/s] -038 £ 0.08 -042 £ 0.09 0.173 0.396
mVy_1st [m/s] ** 045 = 0.05 052 £ 0.06 <0.001 1.179
mVy_2nd [m/s] 162 £ 0.2 167 £ 0.0 0.095 0.486
#p<0.001
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Figure 2. Comparison between groups on HCT and heel-off to 2nd pull.
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Figure 3. Results of correlation analysis and scatter plots.
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Figure 4. Sequential images of snatch lifts in typical examples of each group.
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