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Velocity and Elbow Stress , TMJand Velocity s

» Correlation between 0 92.6
velocity and elbow U 80
stress has been { 70
shown

» High School
— Hurd: Sports Health
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92.4

92.2

60 92

50 918 “@=TM]
*\'{’l()‘

40 91.6

30 91.4

20 91.2

0 90.8
2007 2008 2009 2010 2011 2012 2013 2014

Camp, Conte: JSES ‘18
180

160
140 Training Focused on
120 Velocity Development

100
80 -
60

40 M
20 -

PR
OHP‘TT—M\HV\\

P A G T S S R U R\ B
G R A A R PP R

Past Studies

» Several studies have documented a
significant increase in velocity
— Reinold: Sports Health ‘18
— DeRenne: SCJ ‘09
— Escamilla: Sports Med "00
+ Balls ranging from 4 — 17 oz
— Most common 4-60z (20%)
» Both under and overload effective

Weighted Ball Programs
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Problems Biomechanics
+ WB appear effective at enhancing velo * Fleisig et al: Sports Health ‘17
* Do not know — Biomechanical analysis
— Mechanism of velocity increase — No significant kinematic changes
— Kinematic changes —4 -7 ozballs
— Kinetic changes — Underload had significant increase in peak
— Safety — short and long term stress
— Dosage — Overload had decrease in peak stress
*» Frequency
* Loads 2 0z—5 Ibs
* Duration
13 14

The Effect of a 6- Week Effect of a 6\Week Weighted Baseball
i Throwing Program on Pitch Velocity,

Weighted Ball Program Pitching Arm Biomechanics, Passive

Range of Moation, and Injury Rates

Michael M. Reinold, PT, DPT, SCS, ATC, CSCS,*! Leonard C. Macrina, MSPT, SCS, CSCS,"
Glenn S. Fleisig, PhD,* Kyle Aune, MPH,* and James R. Andrews, MD"

2019 AOSSM Sisk Award

2019 Most hated by pitching coaches on twitter
award

17

Methods Training Program

* 44 male youth baseball

* Weighted ball throwing program
pitchers 13-18 yo

— 6 weeks
— WB group, control group — 3x per week
— Weights of 2, 4, 6, 16, and 32 oz

* Measured

- ROM

— Strength

— Velocity

— Valgus Stress Control grouP.

— Angular Velocity — Only throw with standard 5 oz balls

18 19
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Results Results
* Velocity - Range of Motion
— WB group 2.3 mph increase (p = 0.001) - ngg{ggrgsté ?)?%
* 12/15 — 80% - improved velocity (12% down) degrees
» Highest = 7.85 mph « (p=0.05p=0.01)
—3.4% increase in velo —No differencelin ND
— No difference in control group arm or control group
* 12/18 — 67% - improved velocity (14% down) . Strength
L . . — Significant increase in
* No significant difference in PEAK valgus ER strength in control
group

stress or angular velocity in either group 273 13% increase
M . - (]

Results
« Injuries Acute Effects of Throwing
—WB group 4 injuries (24%) We|ghted Balls
— 2 during the study and 2 in upcoming season

* UCL sprain
» Tommy John Surgery
» Olecranon stress fracture x 2
— 2 injuries during study had 10 degree gain in
ER
— No injuries in control group

22
What Happens Acutely?
* If change in ROM after a 6-week program,
. hat h tely?

Acute Effects of Weighted wha ar.Jpens acutely
Baseball Throwing Programs » Do heavier balls change what happens
on Shoulder Range of Mation + Past research shows that MLB pitchers do
Michael M. Reinaid, PT, DPT, SCS, ATG, CSOS,! Leonard O. Macrina, MSPT, SCS, CSCS,! not gain ER after a bu”pen

Glenn S. Fleisig, PhD,* Monika Drogosz, MPH,* and James R. Andrews, MDS'

—Reinold: AUSM ‘08
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Methods Methods

17 male HS pitchers, mean age 17.1 years
3 testing sessions

— Underload -5, 4, 20z

— Light Overload — 5, 6, 90z

— Heavy Overload — 5, 16, 320z

Change in ROM

Stress and velocity of each position and
ball weight

Mike Reinold, DPT, SCS, ATC, CSCS, C-PS

» Standard warm up
— Tubing
— Throwing warm up
* Motus Sleeve while throwing
+ 3 throws with each ball from each position
— Only 27 total throws
+ PROM before and after
— Paired T test
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Peak Stress is NOT what We
Should be Focused On
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Change in Stress from 50z Baseline
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Change in Range of Motion

10 p<0.001

. p=0.05

~0=ER =g=IR =g=TRM
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What Have We Learned? WB Programs Do Not:

Change Pitching Mechanics
Increase Arm Speed
Increase Arm Strength

Why the Gain in Velocity?

WB Programs May Be Effective « Gain of shoulder ER

at Increasing Velocity — Reinold, Macrina: Sports Health ‘18
— Reinold, Macrina: Submitted ‘18
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But at What Cost?

Biomechanical Studies Have
Shown ER Correlates to
Velocity

Increases Shoulder and Elbow Forces:

Werner, AJSM ‘01; Werner, AJSM ‘08;
Aguinaldo, AJSM '09; Keller, Ortho ‘15

Large Acute Change with
Cumulative Chronic Change

Neurophysiological Response

Enhanced
muscle spindle
Desensitized
GTO to
decrease
protective
mechanism
Davies,
Manske:
IJSPT 15
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The Injuries We are Seeing
are Alarming

We Still Don’t Know The
Appropriate Dose

We’re Just Overdosing

MikeReinold.com
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Mike Reinold, DPT, SCS, ATC, CSCS, C-PS

Are We Pushing Past our
Physiological Limits?

Weighted Balls Aren’t Evil




Acute Effect of Weighted Balls on Shoulder Mike Reinold, DPT, SCS, ATC, CSCS, C-PS
Range of Motion

o6 -
o4 | ol
| TN V”J\w’ﬂ\/
A \
[ 1 [ \ ‘JJ\\:‘;M | ) |
J NN
( U \/\‘/ ‘\N N
~A b \/\

50 51

Thank You!

NORTHEASTERy
el 4
~% MieRemoun om % (CHAMPION
| Feel Better, Move Better, Perform Beter e e

MikeReinold.com
Chicago White Sox 9



