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Fig. 1: Anatomical landmark points: The subjects were marked
with reflective markers at the anatomical landmarks necessary
for the linked segment analysis: the joint centers of the
shoulder, hip, knee and ankle, and the fifth metatarsal

phalangeal joint on the right side of the body.
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Fig. 2: The experiment equipments (left: switch mat, right:

video camera).

SJ SV SJS

Fig. 3: Three types of the squat jump. The subjects
performed squat jumps from three different initial hip joint
angles: the largest hip joint angle (SJL), the preferable hip
joint angle (SJV) and the smallest hip joint angle (SJS). In
each joint, the joint extention and flextion were expressed as
positive and negative, respectively. SJL (left) , SV (middle) ,
SJS (right) .
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Table 1: Ensemble averages (n=23) of each variable (mean+SD) : Jump heights, initial joint angles of the hip, knee and

ankle and initial angles of trunk, thigh, shank and foot segment from horizontal axes.

SJL SV SJS
Jump Height (m) 0.34+0.05 0.37+0.04 0.40+0.06
Push-off Time (sec) 0.34+0.04 0.36+0.04 0.38+0.04
Hip Angle (deg) 91.6+13.3 70.0+19.5 49.7+11.0
Knee Angle (deg) 91.9+2.4 92.1+2.5 91.5+2.7
Ankle Angle (deg) 87.5+7.5 90.8+6.2 924454
Trunk segment Angle (deg) 57.2+9.6 40.8+15.1 22.3+10.0
Thigh segment Angle (deg) 34.3154 31.0+4.8 27.8+3.3
Shank segment Angle (deg) 57.445.3 61.0+3.8 63.5+3.5
Foot segment Angle (deg) 30.1+5.6 29.6+4.3 28.7+4.4
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Fig. 4: Comparison between SJL, SJV, and SJS in jump height (m). Multiple comparison was used to compare the
statistical differences between SJL, SJV and SJS in jump height (**: p<0.01, *: p<0.05).
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Fig. 5: Comparison between SJL, SJV, and SJS in initial hip joint angle (deg). Multiple comparison was used to

compare the statistical differences between SJL, SJV and SJS in the initial hip joint angle (**: p<0.01, *: p<0.05).
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Fig. 6: Comparison between SJL, SJV, and SJS in initial knee joint angle (deg). Multiple comparison was used to

compare the statistical differences between SJL, SJV and SJS in the initial knee joint angle (**: p<0.01, *: p<0.05).
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Fig. 7: Comparison between SJL, SJV, and SJS in initial ankle joint angle (deg). A one-way multiple comparison
was used to compare the statistical differences between SJL, SJV and SJS in the initial ankle joint angle (**:p<0.01,

*: p<0.05).
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Abstract

The effect of differentiation in the initial angle of the hip joint
on squat jump performance

The purpose of this study was to quantify the effect of the differences in the initial angles of
hip joint on squat jump performance, and in order to provide this useful knowledge for athletic
training and physical fitness tests.

Twenty three subjects performed maximum effort squat jumps from three different initial hip
joint angles: the largest hip joint angle (SJL), the voluntary selected hip joint angle which the
subjects thinks optimum (SJV) and the smallest hip joint angle (SJS). The subjects jumped on a
switch mat (1000Hz) and all of their performances were captured with a video camera (60Hz).
Jump height and the initial joint angle of each lower extremity were calculated using kinematic
data. Multiple comparison was used to analyze the statistical differences between SJL, SJV and
SJS in jump height and each initial joint angle.

The values of the initial hip joint angle in SJL, SJV and SJS were 91.6+£13.3, 70.0+19.5 and
49.7£11.0 deg, respectively, and significant differences were observed in the following pairs of
conditions: SJL>SJS, SJV >SJS and SJL >SJV. The value of the voluntary initial angle of the
hip joint (SJV) was about the angle intermediate between SJS and SJL. On the other hand, the
values of the jump height in SJL, SJV and SJS were 0.34+0.05, 0.37+0.04 and 0.40+0.06 m,
respectively, and significant differences were observed in the following pairs of conditions: SJL
<SJS (17.6% increase), SJV <SJS (8.1% increase) and SIL <SJV (8.8% increase).

These results suggested that, of the three jumping conditions, the best performance was
obtained when the subject jumped from the smallest hip joint angle, and was not from the
voluntary selected initial positions which the subjects thought optimum.

Key word: squat jump, kinematics, initial hip joint angle, jump height
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