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Relationships between muscle function and muscle power exertion characteristics
and post-activation potentiation effects
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This authors of this study examined factors associated with the
post-activation potentiation (PAP) effect of squat exercises, using relative strength and velocity
criteria as evaluation methods; and discussed training strategies that apply PAP in terms of muscle
function and muscle power exertion characteristics. The results revealed that the conditions
attributed to PAP induction differed depending on the combination of lifting velocity or movement
style, as well as workload in relation to the load weight of the squat exercises. The value of
velocity-based squat training was also demonstrated, suggesting that the use of the velocity
reduction rate in attempts to induce PAP may allow for the individualized assessment of conditioning

activities that consider the effects of individual differences.
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Squat Low velocity High velocity
%1RM Set LV vs HV
PP(W) PV(m/s) PF(N) MP (W) MV (m/s) MF(N) PP(W) PV(m/s) PF(N) MP (W) MV(m/s) MF(N)
1 68841130  069+0.13 11814834  434.0+656  045+007 9526690 | 235334423 183019 158221991 107371541  1.09+009  9841+745
2 6565920  067=0.11 11777883  411.8£532 0442007  9520%68.7 | 2271.7=4717  179=021  16103=2258 10743=169.6  1.08=010  986.1=813 Al perameters
30% LV<HY
3 6387863 065011 11670838  409.4+490 043007  952.168.9 | 2293.2+5053 181022 161412277 1079.9%1732  1.09+010  9828+752 0.0t
a;"r‘ie 6598868  0.67=0.11 117542850  4184%572 0442006 9522685 | 230614728  181£021 160222174 10759=165.1  1.08+010  9843=76.7
1 78541333  060£0.10 153231787  526.9751 0423006 1254121110 | 229643652  146=0.13  19109+1880 1076.0=127.1  0.85+006  12837%117.3
2 78751160  061=0.10 152441610 524.7+715 042006  12536=110.1 | 22105%4112  142+016  1907.2%1746 10785=141.9  0.85+007  12845=116.0 Al paramoters
60% LV <HY
3 769.5+1206  059+0.09 153391769 526.7+713  042%005  12529=1106 | 22400+407.1 142015  19120%1738 107471432 084008  12856=117.0 0.0t
EL"{:‘; 78081226 060009 153021708  526.1%720  042+006  12535%1096 | 224903930  143+015  1910.1=177.3 107641363  0.85+007 128491157
30%<60% 30%>60% 30%<60% 30%<60% 30%<60% 30%>60% 30%<60% 30%>60% 30%<60%
SOMIRN v= GO IR 0.01 p<0.01 001 p<0.01 e <0.01 e p<0.01 <001 ns <001 p<0.01
PP:Peak power PV:Peak velocity PF:Peak foce MP:Mean power MV:Mean velocity MF:Mean foce LV:Low velocity HV:High velocity
n.s.: not significantly
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Velocity Din(m) Jump Mean Mean Peak Peak
Condition pim Height(m) Power(W) Velocity(m/s) Power (W) Velocity(m/s)
st Pre 0.656 % 0.050 0.474£0.039 2419.6 3209 212%0.12 3988.8 = 1069.6 335%0.32
Post 0.653 £ 0.044 0.471£0.046 2375.9+375.0 2.07£0.13 40215 +1107.7 336£0.32
ES(d) - -0.09 -0.14 -0.41 0.03 0.03
SH Pre 0.650 £ 0.054 0.472£0.042 2359.6 2727 2.09%0.15 42756 +1107.7 3.37%0.38
Post 0.642 £ 0.062 0.480 £ 0.048 2338.7+363.7 2.09+0.13 42938 £1047.5 341£0.36
ES(a) - 0.18 -0.08 -0.04 0.02 0.09
SIH Pre 0.651 £ 0.048 0.471£0.049 2479.0+ 3108 2.17£0.15 41745 + 846.0 342£037
Post 0.661 £ 0.059 0.499 £ 0.047**  2657.5* 326.3** 2.25*0.15** 45483 +929.1* 353 £0.39**
ES(d) - 0.57 0.58 0.51 0.44 0.31
SIHa Pre 0.660 £ 0.053 0.471£0.050 244743189 216%+0.12 41983 +919.1 342041
. Post 0.658 £ 0.051 0.472£0.052 2455.7+ 2688 2.17£0.16 4246.2 £957.8 341£0.29
ES(d) - 0.03 0.03 0.08 0.05 -0.04
SL:Saquat low velocity, SH.: Squat high velocity, SH: Squat jump high velocity, SUHaepe Sauat jump high velocity with 3repetitions
ES:Effectsize ## :p<001,#:p<005
PAP PAP
®
PAP
PAP
VBT 10%
3
K3 FL—ZVIRIHED/NT X —RE{
VL10(n=8) VL20(n=8)
Pre Post ES (90%Cl) Pre Post ES (90%Cl)
Body weight (kg) 61.55.0 62.5 +4.5"  0.24 (0.08—0.40) 62.7+5.9 63.6+£57*  0.16 (0.04—0.28)
Thigh circumference (cm) 48.9+35 50.8 £ 3.2** 0.57 (0.18—0.96) 491+24 52.1 3.0 1.10 ( 0.61—1.60)
Squat 1RM (kg) 90.0+£12.0 97.8 £ 12.9**  0.63 (0.23—1.00) 91.3+143 101.3+16.2** 0.65(0.31—0.99)
Squat 1IRM/BW 1.46+0.14 1.56 £ 0.12**  0.77 (0.16—1.40) 1.45+0.14 1.59 £ 0.15**  0.93 (0.35—1.50)
CMJ (m) 0.464 +0.037 0.500 + 0.038** 0.97 (0.52—1.40) 0.480 + 0.051 0.520 + 0.059** 0.73 (0.38—1.10)

ES = Effect size; Cl = Confidence interval **: p<0.01, vs Pre
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4 Group Positive Negative Total
VL10 51(53.1%) 45(46.9%) 96(100%)
10% PAP
VL20 17(17.7%) 79(82.3%) 96(100%)
X3(df) 24.80(1)**
2
ES(®) 0.36
ES = Effect size, **: p<0.01
PAP cM Percentage likelihoood
10% VL10-MC1 — 14/983/03  very likely trivial
PAP VL10-MC2 —_—— 0.3/69.7/30.0 possibly positive
VL10-MC3 —o— 0.0/34.8/65.1 possibly positive
PAP VL20-MC1 —o— 952/ 48 /0.0  very likely negative
VL20-MC2 —0— 34.7/653/00  possibly trivial
VL20-MC3 —o— 924/ 76 /00 likely negative
) 10% posit
PAP -1 03 -06 -04 02 0 02 04 06 08 1
Effect size
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#5 A7 7 v MEBROCMIDORIRZ(L
Velocity Jump Mean Mean Peak Peak
Condition Height(m) Power(W) Velocity(m/s) Power(W) Velocity(m/s)
High Pre 0.469 £ 0.057 2115.7 £ 382.19 170 £0.22 4501.0 £ 785.4 332+0.24
I
Post 0.482 +0.062 2196.1 + 385.18 1.75+0.26 4650.9 = 710.1 340+0.24
Middle Pre 0.466 + 0.055 21239+ 386.6 1.71+0.22 4450.7 = 786.8 331%0.21
Post 0.481 £+ 0.062 2206.6 £ 387.9 175+ 0.24 4605.0 = 715.0 338+0.24
Low Pre 0.466 + 0.056 2111.6 + 3483 173+0.21 4469.4 +803.0 331+0.21
Post 0.474 +0.059 2182.2 +396.8 176 £0.24 4540.2 + 656.7 334£0.27
Main effect
‘i F(1,22)=2233**  F(1,22)=7.44** F(1,22)=5.66* F(1,22)=3.66+ F(1,22)=9.07**
of time
Effect size (f) 0.868 0.598 0.461 0.353 0.521
n.s.:not significant **: p<0.01, *: p<0.05, +: p<0.1
CMJ PAP cMmy Percentage likelihood
Jump height ———O——— 0.0| 0.4|99.6 mostlikely positive
3 Mean power —_— o 0.0] 331967 very likely positive
Mean velocity —o— 0.1] 85]915 likely positive
PAP Peak power O 0.3|19.7|80.0 likely positive
Peak velocity —C— 0.0 2.9|97.1 very likely positive
PAP
46 42 08 04 0 04 08 12 16
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