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Effect of Post Activation Potentiation Exercises

on Women Elite Gymnasts’ Vaulting Run-up
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Abstract: Objective: The purpose of this study is to determine the effect of static stretching followed
by PAP stimulation in different periods on elite female gymnasts, and the relationship between coun-
termovement jump (CMJ) and vaulting run-up kinematics after PAP stimulation over time. Meth-
ods: Five national gymnasts volunteered were recruited in this work. Using a single set of multiple
pre-and post-test methods. SPSS 21.0 were used to analyse the data. P value was set at 0.05. Results: 1)
As compared to baseline, hips ROM shown improved and lasted the entire 16mins duration after
static stretching induced. 2) CMJ peak force were increased significantly between 4-12mins with
peak value at 8mins; 3) last-3-step (L3S), last-2-step (L2S) and final step (FS) of vaulting run-up
showed reduction of speed, only L2S indicated PAP were effective between 8-16mins with 8mins
peak value post PAP. Conclusion: The experimental protocol of this study can effectively induce the
PAP effect of the experimental subjects and is reflected by the hips ROM, CMIJ peak force and the
last-2-step speed of vaulting run-up.
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Schematic Representation of the Experimental Protocol

Figure 1.
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Table 1. The Experiment Results before and after PAP in this Study (X+SD,n=5)
* g s 0 min 4 min 8 min 12 min 16 min

WA EFHEC) 119.00 + 8.83

PAPHT 117.20+12.15 118.20 +7.98

PAPJE 128.60 +12.26" 120.40 +10.85
T ¥ 5k & JE(cm)

PAP#T 36.84+2.28 37.10+1.97 36.16 +2.90 36.62 +3.24 35.92+1.85

PAPJE 36.86+3.51 37.40+3.35 38.50 +2.81 37.76 +2.29 37.66+2.83
T 3k ) 4B (N)

PAP#T 887.03+117.07  909.55+103.44  858.98+97.75°  907.98+90.04  880.88 +80.08

PAPJE 860.23+124.19  888.15+92.96'" 1078.10+£56.04™"  880.25+134.23  896.25+112.85
s A ik B (ms”)

PAPHT 3.19+0.31 3.19+0.23 3.16+0.28 3.13+0.19 3.18+0.26

PAPJE 3.11+0.19 3334029 3.25+0.27 3.25+0.20 3224023
#2F ik F(ms")

PAP#T 3.70 +0.28 3.74+0.55 3.66+0.42 3.84+0.54 3.68+£0.51

PAPJE 3.68+0.49 3.73+0.25 4.13+0.40" 3.91+0.22 4.00+0.37"
#3% ik E(ms")

PAPHT 4.09+0.55 4.26+0.51 4.11+0.55 4.03+0.56 4.18+0.52

PAPJ 4.06 +0.57 420+0.48 4.22+0.60 4.19+0.45 430+0.63
BEARRE A Ak BE(sT)

PAP#T 99.04 +34.7 92.06 +34.84 102.64 +37.32 92.50 +34.67 94.32+28.24

PAP/G 97.78 +35.82 101.50 +34.15 103.20 +39.90 102.83 +37.74 105.33 +35.88"

E:#: 5 & )BE(P=0.007 ) \PAPHT 0 min ( P=0.001 ) #=PAPT 16 min ( P=0.026 )48t ;+: 5 PAPHT 12 min ( P=0.002 J48 ;1 : 5 PAP/E( P=0.014 ),
PAP /& 4 min ( P=0.013 }#=PAP/J& 16 min ( P=0.022 )48}t ; 71 : 55 PAPHT 8 min ( P=0.017 )4=PAPHT 12 min ( P=0.002 )48 ¥t ;-++: 5 PAPHT( P=0.024 ),
PAP7T 4 min ( P=0.033 ). PAPT 8 min ( P=0.007 ), PAPHT 12 min ( P=0.016 ) #=PAPH] 16 min ( P=0.011 ); *: 5 PAPHT 4 min( P=0034 ), 8 min
( P=0.034),16 min ( P=0.036 ) 48 3t ; **. 55 16 min ( P=0.009 )48 ¥t ; ¥** . 5 PAPHT 16 min ( P=0.043 )} 1k,
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Figure 2. Hips Range of Motion (ROM) Output before and after
the PAP Stimulation
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(P=0.011), %57 18 B0t 5 45 R W, PAPRTCMUIVEAE /) 9%
55 T8N — 0.11%, A 9% 55 Wi i) ; PAPJ5 CMIUEAH 3 9% 55
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Figure 3. Peak Force of Countermovement Jump (CMJ) Output
before and after the PAP Stimulation
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Figure 4. Height of Countermovement Jump (CMJ) Output
before and after the PAP Stimulation
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Figure 5. Kinematic Data Output before and after the PAP Stimulation.
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