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Events and Phases of Pitching
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Stride Length?

Measurable at Stride Foot Contact

• Pitching rubber to the heel of the stride leg

• Pitching rubber to the ankle joint of the stride leg

• Between ankle joint centers of both legs

• Between heel of both legs



Stride Length?

Stride Length (% Body Height) has been correlated to ball velocity

Youth and Adolescent Pitchers

Tocci et al.,  2017
Sgroi et al., 2015 

Collegiate pitchers 

Yanagisawa & Taniguchi, 2020



Stride Length?

“Stride lengths of 80% BH or greater may aid professional pitchers 

in achieving higher ball velocity”



Stride Length?

Stride Length not associated with ball velocity

Professional Pitchers

Dun et al., 2007

College Pitchers 

Solomito et al., 2020

Youth Pitchers (~15 years old) 

Van Trigt et al., 2018 

INCONCLUSIVE



Ryan Crotin, Ph.D. Daniel Ramsey. Ph.D.

• Crotin, R. L., Kozlowski, K., Horvath, P., & Ramsey, D. K. (2014). Altered stride length 
in response to increasing exertion among baseball pitchers. Medicine and Science in 
Sports and Exercise, 46(3), 565–571. 

• Ramsey, D. K., Crotin, R. L., & White, S. (2014). Effect of stride length on overarm 
throwing delivery: A linear momentum response. Human Movement Science, 38, 185–
196. 

• Crotin R.L. and Ramsey D.K. Stride Length: A reactive response to prolonged exertion 
potentially effecting ball velocity among baseball pitchers. Int J Perform Analysis in 
Sport. 15: 254-267, 2015.

• Ramsey D.K., Crotin R.L. Effect of stride length on overarm throwing delivery: Part II: 
An angular momentum response. Hum Mov Sci. 2016 Apr;46:30-8

• Crotin R.L., Bhan S, Ramsey D.K. An inferential investigation into how stride length 
influences temporal parameters within the baseball pitching delivery. Hum Mov Sci. 
2015 Jun;41:127-35. 

• Ramsey D.K, Crotin R.L. Stride length: the impact on propulsion and bracing ground 
reaction force in overhand throwing. Sports Biomech. 2019 Oct;18(5):553-570.



Methods
Daniel Ramsey. Ph.D.

Randomized Crossover Design

Two Simulated Games

• +25% Normal Stride Length 

• -25% Normal Stride Length

• Fastball from first 20 Pitches

OVERSTRIDE (76% BH)

UNDERSTRIDE (52% BH)

DESIRED STRIDE (67% BH)

0.95 m

1.40 m

1.24 m



Subjects
Daniel Ramsey. Ph.D.

• Healthy Collegiate and High School Pitchers

• Age = 18.63 ± 1.67yr

• Height = 1.84 ± 0.054m

• Mass = 82.14 ± 0.054kg



Key Findings
Daniel Ramsey. Ph.D.

• Ball velocity was maintained

125.5 km/h (± 7.78) 123.5 km/h (± 8.15)

• US (-25%) = improper timing of pelvic/hip rotation

• US (-25%) lateral trunk tilt

• US (-25%)          forward momentum

OVERSTRIDE (76% BH)

UNDERSTRIDE (52% BH)

DESIRED STRIDE (67% BH)

0.95 m

1.40 m

1.24 m



Energy

Ground Reaction Force

• Drive Leg = greater amount of force in OS (+25%) vs US (-25%)

• Stride Leg = greater amount of braking force in OS (+25%) vs US (-25%)



Energy Flow Analysis



Energy Flow Analysis

“Energy through the kinetic chain flows from the drive leg to the 

pelvis during the stride phase and from the pelvis to the stride 

leg and trunk during the arm-cocking phase.”



Energy Contribution of Hips

The hips provide most of the 

necessary energy for torso rotation 

produced during throwing

The hips are important energy 

generators for the acceleration of 

the trunk and throwing arm 



What happens when you alter stride 
length? Daniel Ramsey. Ph.D.

OVERSTRIDE (76% BH)

UNDERSTRIDE (52% BH)

DESIRED STRIDE (67% BH)

0.95 m

1.40 m

1.24 m



Energy Flow Analysis

During Stride Phase 

• Greater energy absorption at the back hip in OS (+25%) vs US (-25%)

• “Maintaining the Load”



Energy Flow Analysis

During Stride Phase 

• Greater energy generation at the back hip in OS (+25%) vs US (-25%)

• “Quick Burst”



Energy Flow Analysis

During Arm Acceleration 

• Greater energy transfer at the L5S1 joint in OS (+25%) vs US (-25%)

v

Lumbosacral Joint



Energy Flow Conclusion

• Lead Leg Breaking Force Increases

• Hip Strength and Stability

• Transfer of Energy from Pelvis to Trunk

Keys to improving performance

Increase Stride Length?



Energy Flow Conclusion

Pitchers looking to increase stride length may need 

to improve strength in hip and core to maintain 

proper pitching mechanics and improve 

performance
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