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Abstract

Objective
This review will look at the research that has been conducted on baseball pitching mechanics
and faspitch pitching mechanics and correlate the two sports.

Background

Baseball and Fastpitch softball are two of the most popular sports for American youth. There
has been much more research done on baseball than on fastpitch softball. Fastpitch softball is
one of the fastest growing, and most popular female sports in the United States.

Little research has been completed on the fastpitch softball pertaining to injury pattern analysis,
pitch counts, fatigue patterns and biomechanical stress in comparison to baseball.

Methods

A thorough literature search was completed using PubMed. The search included articles about
baseball pitching mechanics, baseball pitching injury patterns, adaptive changes in baseball
pitchers, youth baseball pitching, youth softball pitching, fastpitch softball pitching, windmill
pitching, fastpitch softball injury patterns, These articles were examined and correlations were
drawn by the reviewer.

Discussion

The literature reviewed for fastpitch softball pitching showed that pitchers were among the
highest injured positions in the sport'*'>!*, The joint load on the shoulder during the fastpitch
softball pitch is similar to the forces placed on the shoulder during a baseball pitch, suggesting

that fastpitch softball pitchers are also at risk for overuse injuries’>".

Conclusion

The review of literature of fastpitch softball pitching and baseball pitching is indicative that more
research should be done with respect to pitch counts, fatigue, joint stress, and injury patterns for
fastpitch softball pitchers.
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Background

Fastpitch softball is one of the fastest growing sports in the United States and worldwide, it is
being played in over 124 countries worldwide. There are currently 959 NCAA faspitch softball
teams, with over 17,000 collegiate athletes participating, The sport has gained a lot of
momentum with the success of the U.S. national team, winning the first three Olympic gold
medals for softball and winning the silver medal in 2008. With this growth, there has been an

increase in injuries seen in these athletes' > "8,

Practicing physicians are seeing a rise in these patienis; however there are no clear cut
recommendations for practice, and competition habits. There also is a shortage of literature in
regards to tracking pitch counts, and injury patterns. It is hypothesized that the demand placed
on faspitch pitchers, due to the low number of pitchers per team contributes to an increased
incidence of injury. Pitch counts in baseball are set by governing bodies, and followed by
coaches, there is no set recommendation for softball pitchers. It has been established that some
pitchers are throwing an overabundance of pitches in a short period of time, while others at

different levels of competition are playing fewer games and throwing less pitches overall,

Fastpitch pitchers have been recorded throwing up to 2,000 pitches in a three day tournament' "
With this being said there is a need to research and see how many pitches, or consecutive days of

pitching are healthy for this cohort of athletes.

Considering the popularity and similarity between baseball and softball a review of the literature
published about baseball pitching and fastpitch pitching is being executed in the hopes of finding

direct correlation between the two sports, and to provide direction for future research in the






sport. The information collected will allow the medical community to better serve these athletes,

and guide future research and treatment of these athletes,

In November 2006 the article titled Risk Factors for Shoulder and Elbow Injuries in Adolescent
Bascball Pitchers (Samuel J. Olsen II et al.)"” discussed the risk factors that have been clinically
observed and reported significant for baseball pitching injuries. They were reported as;
increased months per year pitching, games per year, innings per game, pitches per game, pitches
per year and warm-up pitches before the game. More often it is noted that the starting pitcher is
injured than the reliever, also pitchers that throw at a higher velocity, pitched with arm pain, and

fatigue are more likely to be injured"”

Upon completion of this study a list of recommendations for Adolescent Baseball pitchers was

established as seen below.

TABLE 1"

Authors’ Safety Recommendations for Adolescent
Baseball Pitchers
1. Avoid pitching with arm fatigue.
2. Avoid pitching with arm pain.
3. Avoid pitching too much. Further research is needed on this
topic, but reasonable limits are as follows:
a. Avoid pitching more than 80 pitches per game.
b. Avoid pitching competitively more than 8 months
per year.
¢. Avoid pitching more than 2500 pitches in competition
per year.
4. Monitor pitchers with the following characteristics closely
for injury:
a. Pitchers who regularly use anti-inflammatory drugs
or ice to “prevent” an injury
b. Regularly starting pitchers
c. Pitchers who throw with velocity (185 mph
d. Taller and heavier pitchers
e. Pitchers who warm up excessively
f. Pitchers who participate in showcases






There have been no such guidelines set forth for softball pitchers, and it is becoming more
common to see faspitch softball pitchers seeking medical treatment for injury. It is unknown
whether these injuries occur due to number of games/innings/days pitched, or if biomechanical

faults, or other causative factors are the real problem.

There has been much debate of the kinetic chain playing a major role in shoulder injury in
overhead throwers, as discussed in a 2006 study by Sciascia and Kibler®, They found that there
are a multitude of factors, including but not limited to anatomical, biomechanical, and
environmental concerns that can contribute to the dysfunction of the shoulder and elbow in
young overhead athletes”. This article also discussed understanding the load absorbing
processes of the body to aid coaches, clinicians and others to prevent or limit the effects of

pitching on the young thrower, This study looked at baseball and tennis respectively.

Among other subjects, there has long been a debate about the curveball being a dangerous pitch
for baseball pitchers. It was postulated that the difference in the throwing mechanic placed more
stress on the shoulder and elbow of the thrower. There have been articles written on this
including the 2006 article by Fleiseg et al. This study noted that the rising injury rate in baseball
pitchers may be less related to the curveball mechanics than originally thought®.  There are
seven pitches commonly thrown in faspitch softball. They are the fastball, change-up, curveball,
screwball, roll-over drop, peel drop, and riseball. The possible mechanical repercussions of
these pitches is currently unknown, as there are no articles currently published about the effects

of different pitch types in relationship to injury patterns in faspitch softball players.

There have also been adaptive changes noted in range of motion of baseball pitchers'®. In 2008

an article was published by Reinhold et al. that discussed some of these changes. It has been






recorded that there is a significant decrease in shoulder internal rotation, total motion and elbow

extension in the dominant shoulder after baseball pitching. There were no changes noted in the

0.

non-dominant arm'® Changes in ROM in fastpitch pitchers have not been studied. These

changes in baseball players have been attributed to osseous adaptations as well as ligamentous

changes'.

The balance between mobility and dynamic stability is required for the shoulder in
the throwing athlete'®, due to the micro trauma of throwing there is a process of selective
stretching of the anterior capsule and tightening of the posterior capsule'®. These changes can be

scen in the chart on the following page:
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Due to the similarities in the distractive forces between the glenohumeral joints of softball and
baseball pitchers'>®?!, it is reasonable to question whether or not similar changes occur in

fastpitch athletes. As of the time of this paper there have been no articles published regarding

these aspects in fastpitch athletes.






There was an article published in 2009 by Escamilla and Andrews that observed the shoulder
muscle recruitment patterns and biomechanics in upper extremity sports. This article discussed
the baseball pitch, windmill pitch, as well as other overhead sports. This article discussed the
activation of rotator cuff musculature as well as serratus anterior being similar between the

baseball pitch and windmill softball pitch'®. Comparisons can be seen in the charts below.
Fig 3'°
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Fig 410

activity by muscle and phase during the
windmill softball pitch"
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Methods

The researcher used the PubMed database and searched under the following terms “baseball
pitching,” “baseball injuries,” softball pitching,” “softball injuries,” “baseball and softball
pitching mechanics.”
mechanics, and injury patterns all softball items discovered were used in this article. The

baseball articles were thinned by finding the most relevant and recent articles. Articles that were
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Results

Upon reviewing the literature it was determined that there were several more articles related to
baseball pitching than fastpitch softball pitching. With the recent rise in popularity this is not
surprising. The sofiball articles included articles about ground reaction forces transferred during
a softball pitch”, clite softball pitching mechanics'’, youth softball pitching biomechanics®, and
shoulder recruitment patterns in upper extremity athletes including softball and baseball

pitching'**.

The baseball literature was much more in depth with articles ranging from the differences in
biomechanics for different pitches” to shoulder and elbow stresses in youth baseball
pitchers>*”!? also included in the literature were articles about the adaptive changes that occur
in professional baseball pitchersm. Pictures below depict range of motion analysis in professional
baéeb&dl pitchers to assess for glenohumeral internal rotation deficit which is a very common

finding in overhead throwing athletes'®. Pic 1 and Bi







There were articles that tied the relationship of pitch counts and training patterns to injury rates’

9,25,26

and the difference in pitching biomechanics in different levels of competition . In several

articles the term “overhead athlete” lumped together not only softball and baseball pitchers but
also American football players, tennis and volleyball athletes.

1.2,7,1527
’

There are several more articles that use a standard for baseball pitching mechanics and

one that sets standards for youth softball pitching”. They are seen in the following two charts.

Fig 5
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Fig 6







There is an article written by ldubijes et al*® that references the biceps activity in comparison to
overhead throwing. They found that the biceps load was greater due to sustained eccentric
contraction in the fastpitch pitch compared to the baseball pitch. In an article by Andrews et al®
it was noted that the load on the shoulder complex in softball was similar to the baseball pitch as

noted previously in fig'’.

It has been established that shoulder injuries among softball and baseball players are common,
and vary by position played on the field". Pitchers in both sports have a higher prevalence of

shoulder and elbow injuries than other position players'?,

Discussion

The research that has been completed on fastpitch softball pitching is far less in number than on
baseball pitching. There could be different reasons for this from a later rise in popularity, to
funding, to the interest level being lower due to the professional aspects of fastptich being far

less than that of baseball.

With the recent rise in popularity of the sport of fastpitch softball it would be beneficial to have
more research regarding the injury patterns associated with fastpitch pitching, pitch count
analysis, the biomechanical forces generated on the joints from different pitch types, training
patterns as related to injury rates and the development of youth fastpitch softball pitchers. It
would also be beneficial to know if there are any adaptations in range of motion as there are in
the shoulders of many baseball pitchers. Learning what could clinically indicate a risk of injury
for a fastpitch athlete would also be beneficial in order to help screen these athletes as they are

training and help to lower their risk of injury. A longitudinal study that follows pitchers as they






accumulate years of practice and playing would help to set developmental standards for these

athletes.

Knowing that the incidence of injury is higher for faspitch pitchers than other position players,
more research in order to set standard recommendations in pitch counts, practice and competition
habits would be beneficial. This information could help guide coaches, athletic trainers, parents

and physicians on better strategies to treat, train and help prevent injury in this cohort of athletes.

The limitations of this study are there was only one reviewer. The reviewer is a faspitch softball

instructor and chiropractic student. There could be a bias in the reviewer’s interpretation of the

literature.
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