The Finger Movement and Finger Pressure in Baseball Pitching : A Case Report
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Introduction
Fingers played an important role in baseball pitching varied with different pathway of the ball (Hore & Watts, 2005), and spun the ball to generate lift or magnus force to introduce additional trajectory uncertainties to the batter (Jinji, Sakurai & Hirano, 2011). But there were only a few study to investigate the finger movement in baseball pitching, and not focus on different pitches nor finger pressure. Therefore, the aim of this study was to measure the movement and joint angle (Metacarpophalangeal, MCP; proximal interphalangeal, PIP: and distal interphalangeal, DIP) of index finger (F2) and middle finger (F3), and the tip and pulp pressure of F2 and F3 when pitching 4 different pitches (4-seam fastball, curveball, slider, and change-up).
Methods

One elite Taiwanese college right-handed pitcher (21 years old, 8 years as pitcher, 40m/s as maximum ball velocity) volunteered to join this study. After warming up with personal normal routine, subject was ask to pitch 3 ~ 5 balls of each pitch types on an indoor pitching mound with his best effort. The pitching motion was collected by Motion Analysis System (Motion Analysis Inc.), and the finger pressure was collected by Flexiforce force sensor (Tekscan Inc.). The data of the fastest strike pitch during arm cocking phase to arm acceleration phase were used to analysis.
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Figure 1 Reflective markers attached to most caudal-lateral point on the radial styloid, most caudal-medial point on the ulnar styloid, MCP joint, PIP joint, DIP joint and finger tip of F2 and F3; and force sensors attached to the tip and pulp of F2 and F3.
Results

The result showed that although there were no obviously different of linear velocity on both MCP joints between 4 pitches, 4-seam fastball was faster than the other pitches on finger tips. The 4-seam fastball and change-up had similar movement on F3, and slider and curveball had similar movement on both of F2 and F3 joints. The 4-seam fastball produced higher finger pressure then the other pitches during arm acceleration phase, especially on finger pulps. The slider produced finger pressure as 4-seam fastball on F2 tips.
Table 1 Compare with temporal and ball velocity parameters between four different pitch types
	
	Arm Cocking & Arm Acceleration Phase Time (s)
	Shoulder Max ER Time  
(Arm Cocking & Arm Acceleration Phase %)
	Ball Velocity 
(m/s)

	4-Seam Fastball
	0.25
	90.00
	34.7

	Curveball
	0.24
	87.50
	26.7

	Slider
	0.24
	89.58
	29.3

	Change-up
	0.24
	89.58
	30.2


Discussion

The MCP and PIP joints were extended by the ball first while the DIP joints were flexed in the beginning of arm acceleration phase, and along of the ball rolling to the finger tips, the MCP and PIP joint were flexed to push the ball forward while the DIP joints were extended when pitching 4-seam fastball. During arm cocking phase, the finger pressure was used to hold the ball tight, and was decreased in arm acceleration phase.
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