Abstract

In the history of Major League Baseball, no rule change has been so dramatic, and so controversial,
as the introduction of the pitch clock. Since its adoption in AA and AAA baseball before the 2015
season, and its implementation in the majors before the 2023 season, the pitch clock has been a
significant shift to increase baseball’s pace of play. While this has led to an increase in the interest
of the game, it has also fueled a growing debate over its contribution to another growing issue,
pitching arm injuries.

During the 2023 season alone, 93 professional pitchers received Tommy John surgery, a staggering
number when compared to the entire decade of the 1990s where 109 professional pitchers received
the surgery. However, as this submission will discuss, the introduction of the pitch clock speaks
more to another massive shift in baseball, the emphasis on velocity. Additionally, both the pitch
clock and rise velocity have had relatively negligible effects at the Major League level. What this
submission will argue is that the rise in velocity has seen its true effects at the youth level of
baseball. This submission will then review current efforts by youth baseball organizations, arguing
that more can be done to update these guidelines and to better protect young pitchers as the game
of baseball continues to evolve.
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In the history of Major League Baseball, no rule change has been as dramatic, and as
controversial, as the introduction of the pitch clock. Since its adoption in AA and AAA baseball
for the 2015 season,' and its expansion to the majors starting in the 2023 season,? the pitch clock
has been a significant shift to increase baseball’s overall pace of play. The desired change has paid
off as the average time of a nine-inning MLB game was two hours and thirty-six minutes for the
2023 season, down twenty minutes from 2022.°> The change has been celebrated by MLB
executives as well with attendance numbers growing during the 2023 and 2024 seasons.*

However, the change has also been at the center of another rising statistic in baseball;
Tommy John surgeries. During the 2023 season alone, ninety-three professional pitchers received
Tommy John surgery as compared to 109 professional pitchers who received the surgery during
the entire decade of the 1990s.> This has led to a war of words between the MLB and the MLB
Players Association regarding how much of an effect the clock has on the rise in this surgery in
pitchers, especially high profile pitchers, over the past two seasons.®

While the pitch clock arguably plays a role in pitching arm injuries, its introduction speaks
more to a massive shift in the way pitching has changed over the last fifteen years. Major League
teams have invested heavily in pitchers who are producing consistent strikeouts and high velocity
pitches. The evolution of starting pitcher salaries over recent years demonstrates this change.
Starting pitchers in 2024 have 36 of the top 100 contracts, compared to in 2011 when only 28

pitchers were in the top 100 contracts.” Similarly, in 2011 the average of the top 10 infielder



salaries and the average of the top 10 outfielder salaries were higher than the average of the top 10
starting pitcher salaries.® Today, the top 10 average pitcher salaries are higher than both the infield
and outfield, with that average being over $1 million higher than the average of the top ten infield
contracts, and over $4 million higher than that of the top ten outfield contracts.’ As organizations
invest more heavily in their starting pitchers, it becomes necessary for there to be increased concern
for the health of these pitchers and the longevity of their careers.

In particular, the rise in pitching power and the emphasis on getting strikeouts, over putting
the ball in play, have been just as, if not more relevant, to the rise of injuries. The rise has been
relatively negligible in Major League pitchers,'° but the real effects have become more prevalent
at a youth level. This paper will argue that not enough is being done to protect youth pitchers by
first looking at the recent shifts in pitching that have occurred at the Major League level. Next, this
paper will discuss how these shifts have translated to the youth level, starting at the Little League
level and continuing through high school. Finally, this paper will review efforts by youth baseball
organizations to address the issue and discuss potential policy revisions for these organizations.

Tommy John and MLB’s Resilience

September 2024 marked fifty years of the revolutionary procedure known as Tommy John
surgery, or Ulnar Collateral Ligament (“UCL”) reconstruction. '

Prior to the introduction of the surgery, a torn UCL, sometimes referred to as “dead arm,”
was a death sentence for the careers of Major League pitchers.'> However, in 1974, Dr. Frank Jobe
began to figure out a way for “dead arm” pitchers to make their return to the game. Dr. Jobe had
begun pioneering a procedure that would take a tendon, called a graft, harvested from a tendon in
another part of the body that would then replace the UCL, stabilizing the elbow and returning the

full range of motion to a player.'® Despite Dr. Jobe’s belief that the surgery had a one percent



chance of success, Los Angeles Dodgers pitcher Tommy John agreed to have the surgery
performed after tearing his UCL during the 1974 season.!* After a year of recovery, the surgery
proved successful, with John continuing his MLB pitching career until 1989.'> As of 2024, the
surgery that Dr. Jobe believed had a one percent chance of success has been performed on over
thirty percent of current Major League pitchers, as well as hundreds of Minor League, college, and
youth athletes.!'® The surgery now has more than a ninety percent success rate of returning these
players to the playing level they were at prior to surgery.'’

Despite the regularity and success of the surgery, there is still a very public fear from the
MLBPA over the introduction of the pitch clock and the rise of Tommy John surgery.'® However,
it seems that the pitch clock is just another factor that plays a part in the rise of the surgery. The
change in emphasis in the game of baseball, particularly around velocity, plays just as much, if not
more, of a role in the rise of Tommy John surgeries.

Before emphasizing the other factors, it should not be ignored that a pitch clock does play
some role in arm injuries, but how much of an impact remains to be seen. Around the time that
MLB began to experiment with the pitch clock in the minor leagues, Mike Sonne and Peter Keir
used computer simulations to conclude that the pitch clock, along with other pace of play rules,
will increase the fatigue in the forearm and put joint stability at a more heightened risk. '’

Additionally, a 2016 study from Taiwan used seven college pitchers to actually test the
effects of the pitch clock on human arms.?® Using different pitch clock intervals, the study found
that a pitch clock closer to the twenty second timer that MLLB originally introduced with runners
on base was the most viable.?! The faster the interval was, the more the study found that notable

muscle inflammation would linger in the pitcher’s elbow.?



Another study addressed concerns over the pitch clock more biologically. The research
explained that pitchers heavily rely on the body’s Adenosine Triphosphate-Creatine Phosphate
system to recuperate from quick and intense movements during a pitch.??> That system is
approximately fifty percent restored after twenty seconds, but reaches eighty seven percent
recovery after one minute.?* This indicates that, in theory, the pitch clock does not afford pitchers’
bodies enough time to recover on a cellular level, heightening the risk for fatigue and injury in the
long term.?> While this study admits there is no current correlation between the pitch clock and
elbow injuries, the authors express concern and encourage further monitoring in the long term.®

The impact the pitch clock has on injuries is currently not clear. One of the most important
factors is the general rise of velocity across all pitches. Despite a sharp decline in the number of
four-seam and two-seam fastballs, what has not declined is the general rise in velocity.?” Major
League Baseball began tracking every pitch thrown starting in 2008, when the average four-seam
fastball was just under 92 mph.?® By 2023, that average had climbed to just over 94 mph.? Joel
Zumaya was the most powerful pitcher in Major League Baseball in 2008, with a four-seam
fastball that averaged just over 98 mph.® In the eight years between 2015 and 2023 alone, the
number of Major League pitchers who were able to pitch over 100 mph rose to thirty-one percent.!

The numbers are just as notable for off-speed, breaking pitches, such as sliders and
curveballs that require even more torque and strain on a pitcher’s arm.>? In 2008, the average slider
velocity was 83.4 mph.>* By 2023, that average climbed up to 85.2 mph.*

Another factor that has contributed to the concerning rise in arm injuries among Major
League pitchers is an increased emphasis on strikeouts, over fielding outs. The main driver of all
of this has been the rise of “Moneyball” analytics, with statisticians realizing that pitchers had little

control of the results once a ball was put into play.>> Using the same PITCHf/x data that was



formally adopted by MLB in 2008, organizations began to realize that it was breaking pitches, not
fastballs, that would need to be utilized more to have the ball be put into play less.*® Further
research provided teams with the realization that attacking the strike zone on a north-south plane
with faster breaking pitches would be more effective than fastballs or slower breaking pitches that
attacked the traditional east-west plane of the strike zone.>’

The results from this overall shift have been staggering. In 2008, the average strikeout per
nine innings pitched sat at 6.77.3® By September 2024, that number reached 8.41.%°

It is also important to note that Tommy John surgery has little, if any, detrimental impact
upon a Major League pitcher’s velocity and corresponding salary. The surgery, which requires an
extended recovery time of nine to twelve months, is still a significant procedure.*® However, the
after effects of the surgery are relatively minimal at the Major League level.

There is strong evidence that a pitcher’s velocity will not decrease, and may even increase
following the surgery.*! This makes sense due to a pitcher experiencing a deteriorating UCL, but
still being able to perform until the pain becomes too much.*? Once the pain is gone and the UCL
is fully repaired, the pitcher is then able to return to their peak performance, and possibly, exceed
it.*

This is highlighted through Tampa Bay Rays pitcher Shane Baz, who had the surgery at
the end of the 2022 season.** Throughout the 2022 season, Baz’s fastball clocked an average of 96
mph, putting him in the 84th percentile amongst other pitchers.* Baz fully returned for the 2024
season in which his fastball velocity averaged 95.6 mph, putting him in the 76th percentile.*
Recent World Series hero Walker Buehler saw similar results even after having a second Tommy

John surgery, seeing his average fastball velocity in 2021 sit at 95.3 mph and then stay relatively



the same during the 2024 season at 95 mph.*’ Baz and Buehler represent just a small sample size
of an overall trend that a pitcher’s velocity is not affected after having Tommy John surgery.*®
There is also no indication that having Tommy John surgery affects a starting pitcher’s
future salary potential, either. In 2024, six of the top ten highest paid starting pitchers have had at
least one Tommy John surgery at some point in their careers.*’ All six had Tommy John surgery

prior to signing their top ten contract.

Major League Baseball’s highest paid player of all time,
Shohei Ohtani, had two Tommy John surgeries before signing his $700 million contract in 2023.5!
While he did not pitch in 2024, he is expected to be fully recovered and return to the mound next
season.’?

While the exact correlation between the recent changes in baseball and the incidence of
Tommy John surgeries remains in dispute, there has been an inevitable trickle-down effect into
younger levels of baseball. Many of the issues we see in the Major Leagues have made their way

into youth baseball, warranting even more concern.

Concerning Trends at the Youth Level

The Major League’s increased emphasis on pitching power and velocity has now shown
up in the younger levels of the sport. Nowhere is that more prevalent than when examining the
changes in the Little League World Series.

First held in 1947, the Little League World Series represents the highest level of youth
baseball.>? It also represents a strong correlation with the current trends of Major League pitching.
For example, the 2010 version of the Little League World Series saw a mean fastball velocity of
72.5 mph.>* Fast forward thirteen years later, and the pitchers overwhelmed Little League batters,

with Chinese Taipei’s Fan Chen-Jun registering pitches well over 80 mph.>’



Another worrisome trend at the Little League level is the rise in breaking pitches, however
the impact breaking pitches have on a youth pitcher’s arm remains in consistent debate. Just as
hitters at the Major League level have become accustomed to sitting on fastballs, so have Little
League hitters, forcing Little League pitchers to experiment more with breaking pitches.’® Like
the MLB, Little League managers have also begun to stress to their pitchers the effectiveness of
having a breaking pitch in order to strike more batters out and keep them off balance.’” However,
the impact of breaking pitches on the arm strain of developing arms is still a topic of debate. Some
sports scientists continue to recommend that youth pitchers avoid throwing breaking pitches until
they reach thirteen or fourteen years old, with some coaches agreeing that breaking pitches should
not be thrown until high school.>® On the other hand, studies conducted in conjunction with Little
League Baseball have argued that there are minimal to no differences in the amount of stress put
on an arm when a young pitcher throws a fastball or a breaking pitch.’ These studies have gone
on to argue further that the fastballs, and not breaking pitches, are the ones most dangerous to
youth arms.®® Overall, even if there was a strong correlation between breaking pitches and youth
arm injuries, it would be hard to police as more of an emphasis is placed on these types of pitches
at an early age.®!

The final concerning factor at a Little League level is the issue of pitching overuse. Like
many youth sports, baseball has become a year round activity, with kids playing on multiple teams
in multiple different leagues.®® In the same studies that questioned the amount of harm breaking
pitches had on youth arms, the one factor they did agree on was that overuse was a primary cause
in the rise of youth arm and shoulder injuries.®® The effects of overuse, coupled with a stronger
emphasis on velocity, have led to nearly forty percent of youth pitchers coming down with some

degree of arm injury.® Continued stress through factors such as showcases, more access to radar



guns, and poor mechanics have continued to worry medical professionals about the effects overuse
has on developing growth plates in the arm and shoulder.%

Concerningly, the issue of Tommy John surgeries is not exclusive to Major League
Baseball. In fact, teenagers have become the population that has the highest incidence of these
surgeries. Specifically, adolescents between the ages of fifteen and nineteen account for
approximately 57% of all Tommy John surgeries that occur in the United States.®® This means that
teenagers whose arms, muscles, and growth plates are not fully developed receive over half of the
nation’s Tommy John surgeries.%” While the concern for UCL tears at the Major League level is
warranted, there needs to be more discourse about the injury at the youth and Little League levels.
As the emphasis on pitching velocity is only going to keep increasing, it is vital for the future of
young athletes, and for baseball in general, to focus on the health ramifications for younger
athletes.

Little League’s Response and Recommendations to Improve Player Health

These concerns have generated some response at the youth level. For example, Little
League Baseball implemented a pitch count quota. These rules set standards for the number of
pitches to be thrown per day by age group, and sets a required number of rest days based on how
many pitches were thrown.®® While these rules certainly work to limit the strain placed on young
pitchers’ arms, critics of the pitch count rules argue that they do not do enough to prevent injuries.
Former Penn State head baseball coach Rob Cooper explained in a 2017 interview that while he
used to be in favor of the pitch count rules, he now feels that they are arbitrary and ineffective.’
Cooper explained that “If a guy throws 101 pitches, all of a sudden, we think he's throwing a lot.
If he throws 99, he had a good pitch count.”” Instead, Cooper suggests that leagues track the

number of pitches per week, or number of total throws.”!



Another concern with the pitch count rule is that it does not accurately track how many
pitches are actually thrown. As the focus on travel teams and year-round sports commitment only
increases, many pitchers are playing on travel teams outside of the Little League organization.”?
These leagues, like AAU baseball, have varying rules regarding pitch counts, with some leaving
it up to the coaches and staff to do what is best regarding pitcher safety.”> While the Little League
pitch count rules will track the number of pitches in a Little League sanctioned game, there is no
accounting of what pitchers are throwing in other leagues or at practice.”

If a pitch count is not enough what else can be done? Big picture changes could include
encouraging young athletes to play different sports throughout the year. Besides allowing kids to
have a more well-rounded athletic experience, doctors also say that playing multiple sports is
healthier for growth plates and muscles.” It may also be beneficial to shift the focus to strikeouts
rather than velocity, and emphasize good mechanics over pure speed.

More specifically, as Cooper mentioned, perhaps the focus should be placed on how many
throws a pitcher throws in an entire week, not just in one game.’® This count should include bullpen
pitches, individual training, practice, and warm up to get a more accurate gauge of the strain being
put on the arm.”’

Another option includes tracking the number of pitches being thrown above a certain
velocity, again allowing a better measure of arm strain.’® For years, Little League parents and
coaches have both found an issue in the rise of radar guns that are at kids games, arguing that their
presence has contributed to the rise in velocity at a youth level.”” However, apps have been created
that take advantage of the rising presence of radar guns and help players and coaches monitor
velocity and overuse better. One app, called Track-A-Pitch, allows players or coaches to track

pitches and velocity from games, the bullpen and practice, then offers customized rest
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recommendations based on MLB’s Pitch Smart guidelines.®’ A company called Re-Play athletics
has created a similar app which tracks pitches, shares the information with players, coaches, and
parents, and sets reminders for when a player has hit their maximum number of pitches.?!

Limiting pitch counts based on age and time of season has been a significant start for Little
League Baseball in addressing the rising number of pitching injuries.®? Yet these rules have not
been significantly updated since their implementation in 2006.% It is time for Little League to take
advantage of these new apps and update these pitching rules, taking velocity into account more, to
better protect youth pitchers’ arms. Exhibit A illustrates a framework for potential velocity-based
guidelines for Little League baseball.

Conclusion

The full implementation of the pitch clock for the 2023 Major League Baseball season has
led to a vigorous debate over the effects it has on arm and shoulder injuries. While the actual
effects of the pitch clock remain to be seen, what it has highlighted is the massive shift that has
occurred in baseball pitching over the last twenty years. In particular, an emphasis on increased
velocity across all pitches while maintaining a similar workload has been pointed out as a likely
reason for the increase in Tommy John surgeries. While the effects and rehab of a Tommy John
surgery are significant, Major League pitchers have proven resilient after the surgery through
maintaining their pre-surgery velocity while also not seeing dips in the amount of money they are
making on future contracts.

Where the change in pitching has had the greatest costs however is at the youth levels.
Youth pitching has seen a similar emphasis on increasing velocity and getting strikeouts, just like
the majors. These increases have also been paired with other concerning trends at the youth level,

particularly overuse. While youth baseball groups have begun to address these issues with pitch
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counts and rest days, youth pitchers still remain the largest group receiving significant surgeries
such as Tommy John surgery. While the pitch counts are a good starting point, more can be done
to address the issue, including tracking practice pitches in addition to in-game pitches, limiting the
amount of participation a child can have throughout the year, and having guardrails in place that
still take into account the number of pitches thrown, but also factor in the velocity at which a child

is throwing these pitches to better determine the amount of rest that they need.

Exhibit A

Age 14 Under and a Velocity Band of 50-59mph

Pitch Count Days Rest
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1-15 0
16-35 1
36-50 2
51-65 3
66+ 4

Age 14 Under and a Velocity Band of 60-69mph

Pitch Count Days Rest
1-15 1
16-35 2
36-50 3
51-65 4
66+ 5

Age 14 Under and a Velocity Band of 70+mph

Pitch Count Days Rest
1-15 2
16-35 3
36-50 4
51-65 5
66+ 6
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