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Comparative Analysis of Upper Extremities Muscle Activity
during Baseball Pitching in Middle and High School Baseball
Players

Chan-hee Park

Dept. of Physical Therapy, Yonsei University

ABSTRACT

Background: The position of pitcher requires a lot of repetitive motion, and because of this, it is
known that not only professional baseball players, but also middle and high school players are
frequently exposed to injuries in baseball. The purpose of this study is to examine the differences
in upper extremity muscle activity during repeated pitching and the activity of each muscle during
repeated pitching by analyzing middle and high school pitchers, divided into groups by age.

Methods: Twenty participants (10 middle school male students and 10 high school male students)
were recruited for this research. The outcome measures included neuromuscular motor control,
including the upper trapezius (UT), triceps brachii (TB), deltoid (DT), latissimus dorsi (LD), biceps
brachii (BB), pectoralis major(PM), extensor carpi radialis(ER), and flexor carpi radialis (FR).

Results: The two-way analysis of varaince (ANOVA) was used to compare the muscle activity
variables between the middle school and high school students. The one-way ANOVA was used to
compare the muscle activity variables within time differences each groups.

Conclusion: Our results provided promising clinical evidence that guide for upper extremity muscles

to increase pitching efficiency in middle and high school base ball players.
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Pitching, Biomechanics, Electromyography, Muscle Activity, Upper Extremity
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Table 1.
Demographic characteristics in participants

Variables MS(n=10) HS(n=10) 8)
Age(yrs) 16.35+.35% 18.01+.29 .001
Career(yrs) 6.34+.87 8.19+.64 .032
Weight(kg) 76.78+4.17 81.44+6.75  .091
Height(em)  177.94+5.11 181.22+4.54 084
BMI(kg/m) 23.98+4.57 24.74+5.21 .084

Mean+SD, BMI: Body mass index, MS: Middle
school pitchers, HS: High school pitchers
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Table 2.

The EMG comparison of wind-up phase between group and period

Muscle  Group 1 Inning 4 Inning 7 Inning ANOVA  Group F }Ir?rlllilr?g GroupxInning
A R
T8 S esisaro  oisenn  oreset a5 8 L7
B S gmasis  amenn  gmessm  se V8 896 24l
PU WS Gioenss  Seneso  oapeazs  gapy 2061 33w
RS 13gedlz D%eaos 13isern  zip OS5 298 84
mo M OmE Ve B % L o
M EAT amma man 00 e oom
LD HS 11007  I58he6sn  1ngleAb  pam S0 2000 996

*Mean(V)+SD, "p< .05, 'p<.01,

"'p<.001, UT: Upper trapezius, TB: Triceps brachii, BB: Biceps brachii, PM:

Pectoralis major, FR: Flexor carpi radialis, ER: Extensor carpi radialis, DT: Deltoid, LD: Latissimus dorsi, MS:
Middle school pitchers, HS: High school pitchers

Table 3.

The EMG comparison of stride Phase between group and period

Muscle  Group 1 Inning 4 Inning 7 Inning ANOVA  Group F I\; ariilileg GroupxInning
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LD S wpipessar npsesos dszreriar g 000 63 4197

*Mean(V)+SD, "p< .05, 'p<.01,

"'p<.001, UT: Upper trapezius, TB: Triceps brachii, BB: Biceps brachii, PM:

Pectoralis major, FR: Flexor carpi radialis, ER: Extensor carpi radialis, DT: Deltoid, LD: Latissimus dorsi, MS:
Middle school pitchers, HS: High school pitchers
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*Mean(V)+SD, UT: Upper trapezius, TB: Triceps brachii, BB: Biceps brachii, PM: Pectoralis major, FR: Flexor carpi
radialis, ER: Extensor carpi radialis, DT: Deltoid, LD: Latissimus dorsi, MS: Middle school pitchers, HS: High school
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}‘EZIQEI\E;I'G comparison of arm acceleration Phase between group and period
Muscle  Group 1 Inning 4 Inning 7 Inning F Valug .
ANOVA Group Inning  GroupXInning
e
o U TmoE wemen BREN 00 o o
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N BBOB BOSOD AIET U s e
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m M REIY B0 SEEA CW G sme a0
M BB WBaom RO LD s s
o M pEEw Ebn DI % s o ewr

*Mean(iV)+SD, 'p< .05, ‘p<.0l, 'p<.001, UT: Upper trapezius, TB: Triceps brachii, BB: Biceps brachii, PM: Pectoralis
major, FR: Flexor carpi radialis, ER: Extensor carpi radialis, DT: Deltoid, LD: Latissimus dorsi,MS: Middle school
pitchers, HS: High school pitchers

}‘EZIQEISI'G comparison of arm acceleration Phase between group and period

Muscle  Group 1 Inning 4 Inning 7 Inning ANOVA  Group F Vlilrlllieng GroupXInning
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*Mean(lV)£SD, "p<.05, 'p<.01, 'p<.001, UT: Upper trapezius, TB: Triceps brachii, BB: Biceps brachii, PM: Pectoralis
major, FR: Flexor carpi radialis, ER: Extensor carpi radialis, DT: Deltoid, LD: Latissimus dorsi, MS: Middle school
pitchers, HS: High school pitchers
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}‘EZIQIEI\ZI'G comparison of follow through Phase between group and period

Muscle  Group 1 Inning 4 Inning 7 Inning ANOVA  Group F I\; a;;fg GroupXInning
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*Mean(iV)+SD, ‘p< .05, ‘p<.0l, 'p<.001, UT: Upper trapezius, TB: Triceps brachii, BB: Biceps brachii, PM: Pectoralis
major, FR: Flexor carpi radialis, ER: Extensor carpi radialis, DT: Deltoid, LD: Latissimus dorsi, MS: Middle school

pitchers, HS: High school pitchers
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