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Abstract

Purpose To study the acute effects of
proprioceptive neuromuscular facilitation D2
extended, dynamic, and static stretching on
throwing velocity in collegiate softball players.

Methods Fifteen male softball players
from Chulalongkorn University softball club,
aged between 18-24 years, were recruited in
this study. They received 3 randomized types of
stretching: static stretching, dynamic stretching,
and proprioceptive neuromuscular facilitation
stretching. The interval between each type of
stretching was one week. The general physical
characteristics and joint angular velocity at
Shoulder, Elbow, and wrist were measured
before and after stretching. Dependent variables
were analyzed using One-way ANOVA and
paired t-test. A significance level was considered

at p<0.05

Results The throwing velocity of
collegiate softball players were no significant
differences (p>.05) among proprioceptive
neuromuscular facilitation D2 extended,
dynamic, and static stretching. The static
stretching showed significantly decreased
(p<0.05) shoulder angular velocity compared to
before the stretch.

Conclusion Acute effect of dynamic
stretching and proprioceptive neuromuscular
facilitation stretching do not decrease angular
velocity. This indicates that three types of
stretching can be used for male collegiate
softball players without a decrease efficiency of

throwing velocity.

Key Words: Proprioceptive neuromuscular

facilitation / Throwing velocity / Softball
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WUsUSIULUY One-way ANOVA lvadd

Bonferroni analysis post hoc LeLUTaULiEuTIY

A3¥13197 94N 1UANLE 109V 0L MA TBreN
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1% '
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(Weight) éauqﬂ (Height) A1dwdlananie (Body Mass Index; BMI) wazdruauiulunis
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A15797 2 uanan1siUSeuisunisaifvesadnusadagu (Velocity, nuae: a3mneiui) semang
n1s8auuueyla (Static) Nsdauuuiadoudl (Dynamic) kWagn13EALUUNTEA UTEUY
Uszamnaiuiile (PNF) vasvelnalufiainianisenuau (Shoulder flexion) i 9a7 viyu

WYUDDNGIEA (n=15)

Shoulder flexion Mean+SD F S-D S-P D-P

P-Value P-Value P-Value P-Value

Pre-Stretching

Velocity at Acceleration phase (Degree/s)

Static (S) 163.83+25.41 0.007 4.734 2.363 -2.371
Dynamic (D) 159.09+31.92 0.993 1.000 1.000 1.000
PNF (P) 161.46+29.05

Velocity at Deceleration phase (Degree/s)

Static (S) 374.08+37.11 0.691 6.574 -48.468 -54.841
Dynamic (D) 367.71+£32.53 0.507 1.000 1.000 0.866
PNF (P) 422.55+38.57

Post-Stretching

Velocity at Acceleration phase (Degree/s)

Static (S) 122.72+22.32 0.7ar -41.276 -40.106 1.170
Dynamic (D) 163.99+31.38 0.480 0.867 0.908 1.000
PNF (P) 162.82+27.09

Velocity at Deceleration phase (Degree/s)
Static (S) 379.02+38.88 0.341 -14.436 -41.066 -26.970
Dynamic (D) 393.46+29.42 0.713 1.000 1.000 1.000

PNF (P) 420.43+38.85
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M15°991 3 LansnIsUIsuiisunaifvesndnuiadayy (Velocity, nude: 99A1003UNd) 5813719
noularvrasn1sdaluuey e (Static) Msdauuuiad oudl (Dynamic) wagn1sdauuy
n3gR usTULUISEAIMNaNULie (PNF) vasvalnaluiianianiseniuu (Shoulder flexion)

a'
M AN UL ULYUBBNEIER (N=15)

Shoulder flexion Meanz SD t p-value

Static

Velocity at Acceleration phase (Degree/s)
Pre-Stretching 163.03+25.41 2.152 0.049
Post-Stretching 122.71+£26.45

Velocity at Deceleration phase (Degree/s)

Pre-Stretching 374.08+37.11 -0.234 0.819
Post-Stretching 379.02+38.88
Dynamic

Velocity at Acceleration phase (Degree/s)
Pre-Stretching 159.09+31.92 -0.332 0.745
Post-Stretching 163.99+21.52

Velocity at Deceleration phase (Degree/s)
Pre-Stretching 367.71+£32.53 -0.792 0.441
Post-Stretching 393.46+29.42

PNF

Velocity at Acceleration phase (Degree/s)
Pre-Stretching 161.46+29.05 -1.000 0.922
Post-Stretching 162.82+104.67

Velocity at Deceleration phase (Degree/s)
Pre-Stretching 422.55+38.57 0.075 0.941
Post-Stretching 420.43+38.85
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2. 995197 2 Aadadanvese
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M9afiA o AfivyuLIUDengIgn uazgaUasy
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Inalufian1enuuy N19LIL Ny ULTY ToaN
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q q

Wrist

Elbow

3. 970015199 3 AU UTINVRIVE

ADlUTANIINITUALIU NBULATUAINITEALUU

WARBUT WATNITEALUUNTEAUNITIUIVDITEUY
Uszammnaluide ludauunnn1sey 19l
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a
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NNITYNUIU NDULAENAINITEALUUDY U

Y

[

WUAIULANA 1998 19T UBdA Y 9ad A szA U
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SH_Add

SH_Flex

-1500 -1000 -500

0 500 1000

Post_PNF [ Pre_PNF [ Post_dynamic §§ Pre_dynamic [] Post_Static Jj Pre_Static

UM 2 uansnisiSeuiisuanuadaygu (Velocity, nune: asanedunil) nau (Pre) uazwas (Post)

& ¥ & 'al . & a . ¥ ¥ X
PANAINLUBLUUBEYUS (Static) WUULAADUN (Dynamic) WaZLUUNTEAUTEUUUIZEINNAIULUD

(PNF) Tuvaile (Wrist) varon (Elbow) wagwelva (SH) o f\;mﬁmmmuaaﬂqqqﬂ (n=15)

1500
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