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Things to consider 

• The approach
• Surface
• Weight
• Distance
• Velocity
• Time
• Volume
• RPE



The approach

• Stretch
• Wind up
• 3 step 
• 5 step
• Crow hop (Increases ball velocity and joint 
Velocities. Fleisig et al 2016) 



Surface

• Down-Slope (10-11 inch mounds have more stress than 5-7 inch 
mounds for the shoulder and elbow) Diffendaffer et al 2019.  

• Flat (JOSPT 2011, Dowling et al.)
• No consensus on velocity and distance or velocity carry over to mound(too 

many variables) 
• Can increase range of motion, speed (pelvis, trunk, elbow), and arm torque 

(elbow varus and shoulder IR)
• Past 180 ft throws become less efficient (increased torques, and changed 

kinematics)



Surface

• Up-Slope



Weight

• “Weighted Balls” range from 4oz and up
• MLB is a 9 inch circumference 5oz ball
• The only age it is less than 5oz is when it is a 
tee ball (9 inch circumference, 4oz ball).
• Repetitions

• Throwing is an exercise, but it is hard to do it as traditional S&C. % of 1RM is 
too variable, > 10 reps 1RM is relatively inaccurate.





Distance

• 120’
• 180’
• 180’+ 
• Max distance
• Total distance thrown
• Weighted ball training and
“long toss” increased distance thrown. 

(Peters et al 2018)



Distance

Dowling et al, 2018

Camp et al, 2017



Velocity

• 50% effort
• 75% effort
• 90% effort
• (~90mph ~340ft)
• MPH

• Ball velocity and elbow torque do not necessarily correlate (Leafblad, et al 2019, 
Ling, et al 2019.) 

• Within an individual pitcher, higher ball velocity was strongly associated with higher 
elbow-varus torque (Slowik, et al 2019) (1.62-Nm increase per 2.24 mph increase in 
ball velocity) 

• Velocity with long toss and weighted ball training did not change (Peters, et al 2018, 
Marsh, et al 2018) 

• Are the mph on flat ground or on a down-slope?



Time

• Rest Time
• Time of the Activity



Volume

• Train them for the event or over train 
them?
• Where do you want your stress to be
• What is the most stressful throw?
• ACWR
• 20% decrease
• 30% increase



Volume (Gabbett, T. J. (2018)) 

• It is clear large spikes increase injury risk, though risk does not 
directly dictate outcomes…plenty of athletes with low ACWR’s will get 
injured and many will survive ACWR’s much larger than 1.5, however, 
between 0.8 and 1.3, the measures of risk are consistently much 
lower.

• 1.5 is not a magic number
• High chronic workloads and can reduce players’ risk of injury when 

encountering sudden increases in workload
• Several ‘moderators’ (including playing experience, lower body 

strength, and maximal aerobic speed) can influence different players 
risk from exposure to the same ACWR.









RPE





• IMUs (Motus, etc.)
• Trackman
• Rapsodo
• Motion Analysis
• Etc, etc, etc. 

Newer considered measures



Other things to consider

• How they throw
• Training memory/learning
• How they where injured
• Their physiologic considerations
• Psychology
• Sleep
• Illness
• Medications
• Etc, etc, etc.



How do we tie all of this together

1. Communication
• “Defining the Long Toss” epidemiological study Stone et al. (2017)
• 5 MLB teams, 321 surveys – (pitchers, pitching coaches, medical staff)
• Interpretation of long toss (P, PC ~ 180’, medical ~ 160’)
• Long toss - ~ 30% “on a line”, ~ 70% “not on a line”
• When throwing “on a line” – 28% use a crow hop
• When throwing “not on a line” – 60% use a crow hop
• P and PC use “long toss” more for stretching
• Medical staff view “long toss” more as an interval throwing program



How do we tie all of this together
2. Know your Player
3. Soreness Rules (Axe et al, 2009, Chang et al, 2016)



4. Measure Something.
5. Whatever you measure,
measure it as best as you can.

How do we tie all of this together



Thank you!



Thank You!
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• Nick Kenney
• Kyle Turner
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• Tony Medina
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