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Throwing velocity in pitchers across all levels continues to increase with the advancements in training
techniques and training methods for pitchers. It is useful to conduct field tests that do not require the same
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tion of throwi itch at imal intent, but t tify athletici d collect data that could predict e e 5739 431
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"l & a pitch . a Y . ap 14 NCAA Division Il baseball pitchers 5 minutes in length. PEAK FASTBALL SPEED (m/s) 38.19 1.28
pitching performance. A variety of field tests, such as the countermovement jump (CMJ), the broad jump (BJ), . age: 20.2 + 1.1 yr, body mass:  Standardized dynamic movements

and the flying 10-yard sprint (F10) are commonly used to assess athleticism. PURPOSE: The purpose of this 82.2 + 6.9 kg hei’ght' 1845 + 7.6 cm COUNTERMOVEMENT JUMP HEIGHT (cm) 39.40 2.33

including jogging, back pedaling, high

stud).l was to determine. if I?oth kine.matics and kil.netif:s of the.BJZ CMJ, and sp.rint performance were effective . Read and signed an informed consent knees, glute kicks, quad stretch, hamstring BROAD JUMP DISTANCE (m) 2.48 0.171
predictors of average pitching velocity and peak pitching velocity in baseball pitchers. METHODS: 14 NCAA DllI AR _ . . BROAD JUMP HORIZONTAL FORCE (N) 408.14 42 .24
pitchers (age: 20.2 + 1.1 yr, body mass: 82.2 + 6.9 kg, height: 184.5 + 7.6 cm) performed three maximal CM) aplcl(oyedt_by Institution IRB prior to stretch, walking lunges, and side lunges. SRAKING RFD (/o S0t a6 rean 28
and three maximal BJ on a force plate. (Hawkin Dynamics: Westbrook, Maine). They also completed two trials participation
of a F10 sprint using timing gatesp(Micrcggate, Bolz);mo, Italy), and pitched duril)ng Iivg game actlioon. The specific * Approval of utilizing humans as subjects AVERAGE RELATIVE PROPULSIVE FORCE (%) 199.64 10.99
metrics collected from the CMJ were jump height (JH), braking rate of force development (BRFD), average was approved by the IRB prior to any data « Three maximal countermovement jumps RELATIVE PROPULSIVE IMPULSE (N.s/ke) 5.61 0.33
relative propulsive force (ARPF), relative propulsive impulse (RPI), peak power output (PPO), jump momentum collection (CMJ) CMJ PEAK POWER OUTPUT (W) 4582.71 680.18
(MO), and countermovement depth (CD). The specific metrics collected from the BJ were jump distance (JD), . Hands on hips during entire duration of FLYING-10 YARD SPRINTS (sec) 1.15 0.03
horizontal force (Fx), and verticzfll force (Fz). Sprints were colle.cted as time (seconds). CN!J, BJ, z_md F10 metrics jump Table 1: Descriptive stats of variables collected
were th.en correlzlalt.ed to each pitcher’s av?rage fastbal! velo?lty and peak fastball .velomty d.urlr!g the game. A . Bertec Triaxial Force Plate (Columbus, OH: . Verbally instructed to squat down as "
correlation coefficient was used to examine any relationships between the metrics and pitching, as well as Figure 1) p _ 3:(; 3905 .
linear regressions to investigate predictive qualities between the metrics and pitching. RESULTS: No _ _ ast and as far as needed to jump as G a0 . . g > . .
correlations were deemed as moderate-to-high relationships across any of the metrics and pitching. No ) Hawkl.n Dynamics software (Westbrook, high as they possibly can Sss y . z . -
significant linear regression analyses were reported to be predictor qualities of pitching. CONCLUSIONS: The MN; Figure 2) * Knees were required to stay extended, Ses e S —— R S S o
field tests chosen in this study had no relationship or predictive qualities to game performances in NCAA DIII *  Witty Timer (Micrograte, Bolzano, Italy) and feet directly under hips while Z 57 . i ’
pitchers. In addition, the metrics from this study were not able to discriminate performance within this specific airborne :»32: . ’ “’ 36 ©
population. PRACTICAL APPLICATIONS: While metrics from jumping and sprinting still have importance in * Three maximal broad jumps (BJ) <353: . 2353': ’
quantifying athleticism and monitoring training programs, they could not be used to predict game performance At least 15 fastballs thrown during game- e Athletes were allowed to utilize an arm s o - - ~ - . . s . ’ N N _ _
in this population. There are many other factors that go into pitching effectively in games. Breaking down both like situations (scrimmage) swing Broad Jump Disance (m) CMJ Height (cm)
the physical an.d Cogn.itive side of.pitc.:hing .and ContinUing. to guantify those aSPeCtS .COUId.uncover the deep?r  Average velocity and peak velocity were « Verbally instructed to squat down as Figure 4 Rogression and reistionship between broad jump distance and average fastball veociy. Figure : Regression and relationship between countermoverment Jump height and average
layers of what is consllc?lered top pltchlng. Finally, future. directions would be to ||f1\./est|gate .|f the data from this recorded (Stalker Pro 2 radar gun, fast and as far as needed to jump as far 000s P =0 y- o= 0.005p =0
study could be beneficial to separate pitchers across different levels of competitive play (i.e. pros, DI, DII, DIII, . . : % 40
high school, etc.) Richardson, TX) anteriorly as they possibly coulcll . .
* Required to stick the landing without ST . S .
INTRODUCTION * CMJ metrics collected were jump height * Three flying 10-yard (F10) sprint with a 20- % .................................... TS % A .
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As the fastball velocity of baseball pitchers continues to climb across all (BRFD), average relative propulsive force Time spent to sprint the [ast 10 yards : :

_ _ _ (ARPF), relative propulsive impulse (RPI), were recorded : -
levels of the sport (2), there is a growing need to develop reliable and non- peak power output (PPO), jump S
intrusive methods for predicting this crucial skill without necessitating momentum (MO), and countermovement Broad ump Peskc Pover Otput (1) W PPO

actual pitching. This approach would offer a safe and efficient means of
evaluating baseball pitchers (4). With advancements in training techniques
and methods, it has become valuable to utilize field tests that assess
athleticism and gather data that can potentially forecast pitching
performance (1). Commonly employed tests like the countermovement
jump (CMJ), broad jump (BJ), and flying 10-yard sprint (F10) serve this
purpose effectively.

depth (CD).

* BJ metrics collected were were jump
distance (JD), horizontal force (Fx), and
vertical force (Fz).

* Sprints were collected as time (seconds)

* Linear regressions were utilized to
calculate predictive quality of jumping
metrics and sprint times on fastball
velocity.

Figure 6: Regression and relationship between Broad Jump Peak Power Output and average
fastball velocity. R?>= 0.02, p > 0.05

Figure 7: Regression and relationship between Countermovement Jump Peak Power
Output and average fastball velocity. R>= 0.0312, p > 0.05

CONCLUSIONS & PRACTICAL APPLICATIONS

The selected field tests in this study exhibited no correlation or predictive capabilities
concerning the game performances of NCAA DIl pitchers. Moreover, the metrics
employed in this study failed to differentiate performance within this population.

While metrics related to jumping and sprinting still hold significance in quantifying
athleticism and monitoring training programs (4), their utility in predicting game

performance among this group is limited. Pitching effectively in games involves various
other factors. Analyzing both the physical and cognitive aspects of pitching and

consistently quantifying those elements could unveil the underlying factors contributing

PURPOSE & HYPOTHESIS

The objective of this research was to investigate whether the kinematics and
kKinetics of the BJ, CMJ, and F10 could reliably predict the average pitching
velocity and peak pitching velocity in baseball pitchers. It was hypothesized
that CMJ, BJ, and F10 would be efficient predictors of FB velocity in baseball
pitchers.

Figure 1: Broad jump metrics were collected by jumping off
a Bertec triaxial force plate, connected to Hawkin
Dynamics software.

Figure 2: Countermovement jumps were collected through
Hawkin Dynamics dual force plate system.

to elite pitching. Lastly, future investigations could explore whether the findings of this
study can be advantageous in distinguishing pitchers across different competitive
levels (e.g., professionals, DI, DIl, DIll, high school, etc.).
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