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The Set Up

• What is Workload?

• How long should pitchers rest?

• Future Directions
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Workload = ???

How Do We Define Workload?

Workload = ???

Games pitched, Innings pitched, Pitch 
counts 

How Do We Define Workload?
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• Goal: Determine if there was a risk of subsequent DL placement with: 
• Average pitch count per game
• Cumulative pitch counts
• Cumulative innings pitched
• Cumulative number of starts over a multi-year period 

• Looked at DL placement for any reason, and specifically UE reason

• Evaluated all MLB starting pitchers w/ min 5 starts (2010-2015)

• 161 starting MLB pitchers were included

2018

2018

• Total innings pitched from 2010-2011 significantly associated with DL placement in 2012 
• No DL, 310.5 ± 97.5 innings; DL, 344.7 ± 85.9 innings; P = .040

• No other finding had sig association w/ DL placement, for any reason or specifically UE reaon, 
from 2010-2015:
• Starts
• Pitch counts
• Innings
• Pitches per start

• Goal: Determine workload was a risk factor for revision UCLR: 

• Compared 28 MLB pitchers who underwent revision UCLR to 137 MLB pitchers who underwent 
primary UCLR and did not require revision surgery

• Evaluated games pitched, pitch counts and innings pitched 3 years before and after primary UCLR

• Pitchers who underwent revision UCLR increased games pitched by 14.1% after UCLR while no-
revision group pitched 13.6% fewer games than before UCLR (P < .01)

• Total Pitch Count:
• Revision group: threw 6.6% more pitches after UCLR (1138.9 after vs. 1068.6 before)
• No revision group: threw 19.6% fewer pitches after UCLR than before UCLR

• Difference was not statistically significant (P = .08)

2017
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2017

Risk factor for revision UCLR
Not correlated with placement on DL

Current Workload

Workload = ???

Games pitched, Innings pitched, Pitch 
counts 

What else should we include??? 

How Do We Define Workload?
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Other Possible Variables to Factor into Workload

• Pitch type?
• Fastball % vs. breaking ball %; % fastballs in 1st vs. 6th inning?

• Average fastball velocity?

• Peak fastball velocity?

2016

• Purpose was to determine factors predictive of UCLR among MLB pitchers

• Pitch velocity, number, and type (fastball, curveball, etc.) for every pitcher and game 
within MLB from 2007 to 2015

• 1327 pitchers included; 309 (26.8%) had undergone UCLR

• Peak pitch velocity was significantly higher among preinjury pitchers than control 
pitchers: 93.3 vs. 92.1 mph P<.001

• Same w/ avg pitch velocity: 87.8 vs. 86.9 mph P=.001

2016
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2016

• Goal was to create a model that would predict who underwent UCLR

• Compared 104 pitchers who underwent UCLR to matched controls

• Used binary logistic regression to evaluate several variables as predictors of UCLR 

• The model was able to predict 67% of who underwent UCLR based on
• Smaller repertoire of pitches
• Greater mean pitch speed
• Fewer days between consecutive games
• Greater mean pitch counts per game
• Less pronounced horizontal release location

2016

Other Possible Variables to Factor into Workload

• Pitch type?
• Fastball % vs. breaking ball %; % fastballs in 1st vs. 6th inning?

• Average fastball velocity?

• Peak fastball velocity?

• Days of rest between outings?
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What is the Ideal Number of Days of Rest?

• Purpose was to quantify the effects of number of pitches thrown and days of rest on 
pitcher performance

• From 1988-2009 included starting pitchers in MLB in regular-season games who 
pitched after <15 days of rest

• The study included games started by 1,058 pitchers over 22 seasons
• Total of 77,131 observations

• Did not evaluate injury rates

2012

2012
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4 for some and 6 for others?

Should Rest Be Pitcher Specific?

• Purpose was to investigate Little League pitching regulations by measuring the 
change in lower extremity force production after a pitching performance and the 
subsequent days of rest required for youth baseball pitchers to recover

• 15 youth baseball pitchers (avg age 10 years) completed lower extremity strength 
testing immediately before and after throwing a submaximal number of pitches 

• The MMT was repeated for the following 4 days to investigate the amount of rest 
time required for lower extremity strength to return to baseline

2018

2018
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Other Possible Variables to Factor into Workload

• Pitch type?
• Fastball % vs. breaking ball %; % fastballs in 1st vs. 6th inning?

• Average fastball velocity?

• Peak fastball velocity?

• Days of rest between outings?

• Warm up pitches?
• Dry Humping

• Purpose was to quantify the total number of pitches accumulated during a typical HS varsity 
game including bullpen, between- innings warm-up, and game pitches
• 13,769 total pitches during 115 varsity high school baseball starting pitcher outings

• Using 105 pitches as upper limit of “safe” no pitcher exceeded this number (pitch smart) for 
in-game pitches
• When including all pitches, average number was 120 per game

• Average number of total pitches thrown during a pitcher outing was 42.4% greater than 
documented during the game alone

• 70.4% of pitcher outings (81/115 outings) resulted in >105 game-day pitches thrown

2018

Future Directions

• Re-evaluate workload
• More weight to pitches later in games
• Take fastballs, pitch speed, etc. into account

• Enhanced Recovery?
• Phase Change Material (PCM) Cold therapy
• Personalized recovery measurements 

• Muscle testing

• Serum markers of recovery?
• Eliminate the guesswork and use and objective finding

• CRP
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Thank You
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