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Abstract

Baseball has the exclusively importance in Taiwan sports. One of the most important
factors for winning in baseball competition is pitchers’ performance. In order to become an
outstanding pitcher, most pitchers need to practice frequently to increase ball speed and reduce the
inconsistence so as to improve performance. Therefore, the purpose of this study was to compare
the differences on kinematics and variability between different ball types during baseball pitching.
Nine college pitchers were involved in this study. Vicon motion analysis system was used to
measure the pitching kinematics in three balls, fastball, dider and change-up. During pitching
movement, the maximum step length was 144 cm. The ranges of motion in knee flexion, trunk
rotation, elbow flexion, shoulder abduction, shoulder horizontal abduction/adduction, shoulder
rotation and trunk forward bending were 80, 67, 99, 90, 117, 123 and 107 degrees, respectively.
Horizontal abduction angle in shoulder during pitching slider was significantly greater than that
during pitching fastball. The time in preparation, stride, acceleration and deceleration phases were
42%, 41%, 6% and 14%, respectively. Besides, the coefficient of variability in al kinematic
parameters showed no significance, indicating that the professional college pitchers had excellent
pitching consistence. The biomechanical information in baseball pitching would be very
beneficial for coaches and athletes to quantitatively understand the features during baseball

pitching.

Keywords:. pitcher, kinematics, variability, fast ball, change up, dlider
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EFFECTS OF BASE OF SUPPORT AND VISUAL FEEDBACK ON STANDING BALANCE
IN SUBJECTSWITH ANKLE SPRAIN
Yi-Wen Chang, Hong-Wen Wu*

Department of Exercise Health Science, National Taiwan Sport University, *Department of
Sports Medicine, China Medical University, Taichung, Taiwan
INTRODUCTION: Ankle sprain is arguably one of the most common injuresin sport and can lead

to significant impairment characterized by functional instability of the ankle. Base of support and
visual feedback are two of the most important factors influencing the standing balance. Therefore,
the purpose of this study wasto investigate the effects of base of support and visual feedback on
standing balance in subjects with and without ankle sprain.

METHOD: Twelve male subjects participated in this study (mean age: 21 years, mean height: 174
cm; mean weight: 71 kg), including six normal healthy subjects and six subjects with unilateral
ankle sprain (grade I1) in recent six months. Center of pressure (COP) excursion was measured with
abalance plate (DigiMax posturomed). Subjects were asked to perform static standing in 20 sec
with four bases of support (BOS), including standing with feet shoulder’s width apart (BO4),
standing with closed feet (BOS3), tandem standing (BOS2) and single limb standing (BOSL1). Two
different visual feedbacks were considered, eyes-open and eyes-closed. The testing order was
random for each subject. Two-way ANOVA with repeated measures and contrasts analysis were
used for statistical analysis (SPSS, V13.0).

RESULTS: Excursions of COP in different BOSs and visual feedbacks were shown in Table 1.
Significant difference on COP excursion in medial-lateral (ML) direction was found in BOS and
visual factorsin normal and sprain groups (significance in BOS1-BOS4, BOS2-BOS3,
BOS2-BOSA in sprain group; BOS2-BOS3, BOS2-BO4, BOS3-BOS4 in normal group; p<.05).
Significant difference on COP excursion in anterior-posterior (AP) direction was found in both
factors only in sprain group (significance in BOS2-BOS3, BOS2-BOS4 in sprain group;
BOS2-BOS3, BOS2-BOS4, BOS3-BOS4 in normal group; p<.05).

DISCUSSION: The COP excursion was increased with the decreasing base of support in normal
and sprain groups. The COP excursion was increased in eyes-closed condition. Although there were
the same areas of BOS in tandem standing and standing with closed feet, there was a greater COP
excursion in tandem position in which ML base is much narrower, indicating postural responseis
more sensitive to the change of BOS in ML direction rather than in AP direction.

Table 1 COP excursion (mm) during static standing

Eyes-Open Eyes-Closed
BOS4 BOS3 BOS2 BOS1 BOS4 BOS3 BOS2 BOS1
ML  Spran*~ 1012 1425 46.27 9430 2028 26.15 230.25 61542
Norma*”" 6.62 1293 2905 7255 513 1697 15592 442.75
AP  Sprain*A 1188 1935 2407 7103 2227 2375 86.08 395.53
Norma* 1420 1820 1930 5245 1425 1883 5272 32213

Significant difference in BOS factor* and visual factor” (repeated measure ANOVA, p<.05)




CONCLUSION: The COP excursion in media-lateral direction is substantially affected by the
change of base of support in static standing, no matter whether eyes are open or closed. The COP
excursion in anterior-posterior direction was most affected by the changes of base of support and
visual feedback in subjects with recent ankle sprain. However, in normal healthy subjects, visua
feedback would not be a significant factor affecting the postural response in anterior-posterior
direction during static standing.



