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THE PERSON WHO GRASPS PRINCIPLES CAN 
SUCCESSFULLY SELECT THEIR OWN METHODS 

HARRINGTON EMERSON
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THE DOSE MAKES THE POISON
PARACELSUS
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METABOLIC FLEXIBILITY
HR RESPONSE

ALACTIC
WORK : REST

HOW SHOULD PITCHERS CONDITION?



John P. Wagle, PhD, MBA
Cardiovascular Demands of Baseball Pitching

HOW SHOULD PITCHERS CONDITION?



John P. Wagle, PhD, MBA
Cardiovascular Demands of Baseball Pitching

REDUCE ALLOSTATIC LOAD
METABOLIC FLEXIBILITY

HR RESPONSE

SPECIFICITY
ALACTIC

WORK : REST

HOW SHOULD PITCHERS CONDITION?
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PSYCHOPHYSIOLOGICAL
SPECIFICITY

ALACTIC
WORK : REST

SUCCESS LEAVES CLUES
REDUCE ALLOSTATIC LOAD

METABOLIC FLEXIBILITY
HR RESPONSE

HOW SHOULD PITCHERS CONDITION?
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Iñigo San-Millán
Marit Bjørgen

EVIDENCE-BASED PRACTICE

PRACTICE-BASED EVIDENCE
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Moderate-low Intensity (~6/10 RPE)
Stable physiology (HR, [La], < VT1)

HR, ventilation rate, perception all valuable in tuning intensity
“The highest intensity at which you can still hold a conversation"
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Sequencing to Maximize Development

↑ VENTRICULAR DIMENSIONS

↑ VENTRICULAR COMPLIANCE

ANGIOGENISIS & VASCULAR FCN

↑ PLASMA VOLUME

↑ SPECIFIC POWER ENDURANCE

↑ MITO VOLUME & DENSITY

↑ RBC VOLUME

V02 = SV x HR x (a – vO2)



John P. Wagle, PhD, MBA
Cardiovascular Demands of Baseball Pitching

Sequencing to Maximize Development

↑ VENTRICULAR DIMENSIONS

↑ VENTRICULAR COMPLIANCE

ANGIOGENISIS & VASCULAR FCN

V02 = SV x HR x (a – vO2)



John P. Wagle, PhD, MBA
Cardiovascular Demands of Baseball Pitching

Sequencing to Maximize Development↑ PLASMA VOLUME

↑ MITO VOLUME & DENSITY

↑ RBC VOLUME

V02 = SV x HR x (a – vO2)



John P. Wagle, PhD, MBA
Cardiovascular Demands of Baseball Pitching

Sequencing to Maximize Development

↑ VENTRICULAR DIMENSIONS

↑ VENTRICULAR COMPLIANCE

ANGIOGENISIS & VASCULAR FCN

↑ PLASMA VOLUME

↑ SPECIFIC POWER ENDURANCE

↑ MITO VOLUME & DENSITY

↑ RBC VOLUME

V02 = SV x HR x (a – vO2)



John P. Wagle, PhD, MBA
Cardiovascular Demands of Baseball Pitching

Sequencing to Maximize Development

↑ VENTRICULAR DIMENSIONS

↑ VENTRICULAR COMPLIANCE
MONTHS

TIME COURSE OF ADAPTATION
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Sequencing to Maximize Development

ANGIOGENISIS & VASCULAR FCN

↑ MITO VOLUME & DENSITY

↑ RBC VOLUME

TIME COURSE OF ADAPTATION

WEEKS
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Sequencing to Maximize Development↑ PLASMA VOLUME

TIME COURSE OF ADAPTATION

DAYS
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Sequencing to Maximize Development
↑ SPECIFIC POWER ENDURANCE

YOU CAN’T RUN THE BALL TO THE PLATE
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Sequencing to Maximize Development

EXTENSIVE TEMPO

LOW INTENSITY CONTINUOUS

LONG INTERVALS

REPEAT SPRINT TRAINING

MOUND PROGRESSION

SHORT INTERVALS

INTENSIVE TEMPO

POTENTIAL PROGRAMMING SEQUENCE
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Sequencing to Maximize Development

EXTENSIVE TEMPO

LOW INTENSITY CONTINUOUS

GAME PITCHING

RETAINING PREVIOUS DEVELOPMENT



John P. Wagle, PhD, MBA
Cardiovascular Demands of Baseball Pitching

NOVEMBER JULY
~30% of physical training contents were conditioning
Minimal to no mound work for 2/3 of offseason window
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NOVEMBER JULY
~15% of physical training contents were conditioning

Overall training volume decreased (meaning allocation even less in absolute terms)
Mound work twice every 5-6 days
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