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Abstract 
 
The purpose of this study was to determine short-term effect of complex training with inclusion of 
postactivation potentiation (PAP) on average power output (Pmax) and countermovement jump (CMJ) 
in competitive athletes. Sixteen athletes (age: 21.3±3.3 years, height: 178.9 ± 8.6 cm, weight: 74.8±9.9 
kg) were pair-matched and randomly assigned into intervention (INT) (n=8), and control group (CON) 
(n=8). Over a training period of a 6-weeks with training frequency 2 days per week, the subjects 
underwent pre-, mid- (after 3 weeks), and post-testing (after 6 weeks) in CMJ and Pmax. Before the start 
of each training session EXP performed PAP protocol which consisted of 3 sets and 4 repetitions of 
half-squat jump exercise with individualized loads on (Pmax), whereas CON continued their normal 
complex training without the inclusion of PAP. Both groups significantly improved performance after 6 
weeks of training. Novel findings of this study have shown that the INT which has been regularly 
performing PAP protocol before each training session achieved greater gains in Pmax (16.5 % vs. 4.9 %, 
p<0.01, from pre- to mid-training) and CMJ (15.4 % vs. 8.3 %, p<0.05, from pre- to post-training) 
compared to the CON. In conclusion, it seems that performing potentiating protocols before complex 
training sessions can potentially enhance motor performance in competitive athletes.  
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INTRODUCTION 
 
 In scientific literature postactivation potentiation (PAP) is characterized by a subsequent 
increase in muscular force and twitch production due to the previous sub-maximal or maximal 
dynamic and/or isometric contractile exercises [1]. There are several mechanisms attributed by 
researchers that are responsible for increases in neuromuscular performance, for instance: 1) higher 
actin-myosin sensitivity to Ca2+ [2,3], 2) increased alfa-motoneuron excitability [4,5], 3) changes in 
muscle pennation angle [6,7]. Although, the exact mechanism that is responsible for the increase in 
performance after PAP is still unclear, there are numerous studies where upper-body as well as lower-
body muscular performance was acutely improved after heavy or explosive weight exercises 
[8,9,10,11,12].  
 When examining lower-body effects of PAP, several research studies reported significant 
improvements in sprint times over a distance of 20, 30 and 40 m as well as 10 m after sets of heavy 
squat and half-squat jump preloading stimuli [9,12,13,14]. Significant improvements in vertical jump 
performance after heavy squats were also recorded [15,16,17]. However, no significant improvements 
or mixed results in performance after potentiating protocols were also demonstrated [18,19,20]. Many 
factors may have led to these mixed results, and should be noted (a) the higher strength level of an 
individual and multiple sets may elicit greater PAP effects [21,22,23], (b) type of conditioning exercise 
with similar movement pattern replicating subsequent activity may increase the likehood of the PAP 
effects [15,21], and (c) determine responders and non-responders [24]. 
 With respect to the half-squat jump exercise as a preloading stimulus, to date, only 3 studies 
examined PAP effects of this exercise [12,14,25]. For instance, Vanderka et al. [12] examined acute 
effects of 2 sets and 6 repetitions of half-squat jumps on acceleration (0-20 m) and maximum (20 m 
with flying start) running speed in track and field athletes and soccer players. Sprint performance was 
significantly enhanced after 4 minutes of rest over both 0-20 m (Δ ∼1.5%; p≤0.05) and 20 m (Δ∼1%; 
p≤0.05) in track and field athletes only. Similarly, Suchomel et al. [25] recorded significantly greater 
improvements in vertical jump performance (jump height, peak power, p≤0.05) after half-squat 
exercise performed in a ballistic manner compared to the nonballistic. In contrast, McBride et al. [14] 
found no significant improvements in a group of footballers after performing 1 set and 3 repetitions of 
loaded countermovement jumps in the 10-/30-/ and 40 m dash after 4 minutes of rest. Despite the 
number of studies where acute potentiating effects of different types and modes of exercises were 
examined, it seems that if the potentiating protocols are well set (with respect to the aforementioned 
factors) thus positive PAP effects can be achieved. Although, application of such potentiating protocol 
before competitions seems complicated, and not only from equipment availability standpoint, but also, 
the beginning of the competition may be prolonged or altered [26]. However, to the authors’ 
knowledge, no previous research has examined short and/or long-term effects of PAP stimuli on 
multiple sport-specific performances, especially when potentiation protocols are included before the 
beginning of the complex training session, while it was previously stated that examination of long-
term effects of PAP warrants further investigation [27,28]. Therefore, the purpose of this study was to 
examine and compare a 6-week training program with or without inclusion of half-squat jumps as a 
potentiating stimulus to the complex training program on multiple sport-specific tasks with overall 
training volume (sets x reps) equated. It was hypothesized that inclusion of potentiating stimulus to 
the complex training would produce greater adaptation effects compared to the group without PAP. 
 
MATERIAL AND METHODS  
 
Participants 
 A group of athletes (soccer, ice hockey, combat sports) were divided to the intervention and 
control group. Both groups trained for 6 weeks with training frequency 2 days per week. Only the 
intervention group performed potentiating protocol (PAP) before each training session. Potentiating 
protocol in the intervention group consisted of half-squat jump exercise. Control group continued their 
training program which was the same as in the intervention group, but without inclusion the PAP. 
Before each PAP protocol and training session, standardized warm-up was included. Evaluation was 
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carried out before, in the middle (3 weeks) and after 6 weeks of training program, and included the 
following tests: countermovement jump (CMJ) and maximize average power output (Pmax).  
Twenty - two male and five female university students started this experiment. Competitive athletes 
from different kinds of sports (soccer, ice hockey, combat sports) agreed to participate in this study. 
Sixteen men completed this study, whereas others were discarded for several reasons (attendance 
<90%, personal reasons, loss of motivation). The participants were pair-matched according to their 
maximize average power output and randomly assigned to the intervention group (INT, n=8) (age 
23.2±2.95, height 184.73±7.52 cm, weight 79.21±10.4 kg, body weight/weight of barbell=1.34), and 
the control group (CON, n=8) (age 22.05±1.62, height 181±3.27 cm, weight 75.4±4.39 kg, body 
weight/weight of barbell=1.44). This study was approved by the local University Ethics Committee 
and was conducted according to the Declaration of Helsinki. An informed consent form was read and 
signed by each of the subject prior to the investigation. The participants was had at least 4 years 
strength training experience. They were fully informed about the study design, training program and 
evaluation process. All possible risks which could occur during the training or testing were also 
explained. Ingestion of alcohol, caffeine or other stimulants that could affect performance was strictly 
forbidden at least 48 hours before each training or testing session. 
 
Procedures 
Warm-up and PAP protocol 
 The participants began each training session with standardized warm-up lasting 10 minutes. 
Warm-up consisted of 5 minutes running at slow speed first, followed by a dynamic warm-up 
including ringing the head, ringing by arms, trunk movements (flexion, extension and lateral bending), 
hip movements in standing position (flexion, extension, abduction and adduction), forward lunges and 
lateral lunges. The PAP protocol in the intervention group consisted of 3 sets and 4 repetitions of half-
squat jumps with the load that maximize average power output, and with barbell placed on the 
shoulders [12]. Rest period between sets was 2 minutes and the last set of potentiating protocol was 
executed 8 minutes before main training program. The control group performed only training 
program without inclusion the PAP protocol. Each participant was instructed about the PAP protocol 
and correct exercise technique. The knee joint angle (appx. 90°) during the half-squat jumps was 
individually adjusted for each participant using a hand-held goniometer. 
 
Training protocol 
 Both groups performed the same training program focused on explosive power and 
acceleration and maximal running speed. Training program consisted of the following exercises in this 
order: horizontal jumps, single-leg vertical jumps, throw medicine ball forward and backward 
overhead, putting medicine ball overhead, acceleration running speed (10 m), maximal running speed 
(30 m + 10 m with flying start) (Table 1). Total volume after the training program in both groups was 
equated (number of sets and repetitions). Participants were verbally instructed about exercise 
technique with an emphasis on maximal intensity. 
 
Measurement 
 One week before testing, the participants performed 2 familiarization sessions including a 
series of loaded half-squat jumps and countermovement jumps with an emphasis on exercise 
technique and proper execution of the tests which are part of the pre-, mid- and post-testing. Testing 
was carried out in sports hall and laboratories which are part of a university. The same testing 
procedure as described below was held throughout this study. 
 
Vertical jump height  
 Countermovement jump height (CMJ) was measured using the Myotest accelerometer system 
(Myotest® Performance Measuring system, Sion, Switzerland). The device was attached on a stick, 
which was positioned and held on the participants´ shoulders. All participants were informed to avoid 
any involuntary movement in the vertical plane during jumps that could affect jump height. The 
Myotest device has been shown to be valid and reliable to measure CMJ (ICC=0.95, CV=3.3%) [29]. 
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Table 1. Training protocol in experimental and control group 
 
 
 

Practice weeks 

Monday 
Rest: 1min. between sets and reps.                          
Intensity: explosive power  
Total volume: Jumps V,H-180 R, 
throws-240 R, speed ACC,MAX- 
930 m 

Wednesday 
Rest: 1min. between sets and reps.  
Intensity: explosive power  
Total volume: Jumps V,H-180 R, 
throws-240 R, speed ACC,MAX- 
930 m 

 
 
 
 

1-2 week 
 
 

1st.running bounds (2x10 reps.) 
2nd. push medicinbal forward 
overhead (2x10 reps.) 
3rd.single-leg stride jump(2x10 
reps.) 
4th.medicinbal power toss 
overhead (2x10 reps.) 
5th.running start acceleration 
(10x10m) 
6th.putting medicinbal overhead 
(2x10 reps.) 
7th.maximal speed 10m flying start 
(4x30m) 

1st.running bounds (2x10 reps.) 
2nd. push medicinbal forward 
overhead (2x10 reps.) 
3rd.single-leg stride jump(2x10 
reps.) 
4th.medicinbal power toss 
overhead (2x10 reps.) 
5th.running start acceleration 
(10x10m) 
6th.putting medicinbal overhead 
(2x10 reps.) 
7th.maximal speed 10m flying start 
(4x30m) 

 
 
 
 
 
 

2-4 week 

1st.running bounds (3x10 reps.) 
2nd. push medicinbal forward 
overhead (3x10 reps.) 
3rd.single-leg stride jump(3x10 
reps.) 
4th.medicinbal power toss 
overhead (3x10 reps.) 
5th.running start acceleration 
(12x10m) 
6th.putting medicinbal overhead 
(3x10 reps.) 
7th.maximal speed 10m flying start 
(5x30m) 

1st.running bounds (3x10 reps.) 
2nd. push medicinbal forward 
overhead (3x10 reps.) 
3rd.single-leg stride jump (3x10 
reps.) 
4th.medicinbal power toss 
overhead (3x10 reps.) 
5th.running start acceleration 
(12x10m) 
6th.putting medicinbal overhead 
(3x10 reps.) 
7th.maximal speed 10m flying start 
(5x30m) 

 
 

5-6 week 

1st.running bounds  (4x10 reps.) 
3rd.single-leg stride jump(4x10 
reps..) 
5th.running start acceleration 
(15x10m) 
 

1st.running bounds (4x10 reps.) 
3rd.single-leg stride jump (4x10 
reps.) 
5th.running start acceleration 
(15x10m) 
 

 

Vertical (V) and horizontal (H) jumps; acceleration (ACC) and maximal (MAX) speed; R- repetition, 
reps-repetitions 
 
Three trials were performed for the CMJ and participants were instructed to perform CMJ test to a self-
selected depth. During the test the participants were instructed to jump “as high as possible”. Rest 
intervals between trials were approx. 30 seconds and the highest jump was recorded for further 
analysis. 
 
Average power output 
 Average power output from concentric phase of the jump was measured through a diagnostic 
series of jump squats with maximal effort in the concentric phase of the movement by using the linear 
position transducer FiTRO Dyne Premium (FiTRONiC Diagnostic and Training Systems LTD, Bratislava, 
Slovakia). It has been shown to be a reliable device (ICC=0.97) to measure power [30]. During the 
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jump squat, each participant squatted down to a knee angle of approximately 90°, which was 
controlled through the use of foam cubes. Two trials were performed with each load that gradually 
increased in 10 kg steps with 3 min rest between trials. The initial load began with 30 kg and the test 
was terminated upon reaching a plateau or decrease in average power output (Pmax). Body mass of 
each participant was included to calculate Pmax. For more detailed description see [12]. 
 
Statistical analysis 
 Analysis of covariance (ANCOVA) with repeated measures was used to assess main effects for 
time, group and time × group interaction. When F values were significant, Bonferroni post-hoc tests 
were used to detect detailed changes. Percentage differences (Δ%) between groups were analyzed by 
independent t-test. Effect size was calculated by Cohen’s d and interpreted as <0.2 is a small, 0.2-0.7 is 
a moderate, and >0.7 is a large effect. Testing of assumptions for each dependent variable was 
performed using the Shapiro-Wilk test and all data were normally distributed. All descriptive statistics 
and statistical methods were performed using IBM SPSS 20 and data are presented as uncorrected for 
covariate. Alpha was set at ≤0.05. 
 
RESULTS 
 
 Significant time × group interaction in Pmax was observed (F=8.878, p=0.04). Significant 
increases in Pmax from pre- to mid-training (F=9.066, p<0.01, ES=1.21) as well as from pre- to post-
training (F=41.542, p<0.05, ES=0.77) in the EXP were observed. No significant improvements from 
mid- to post-training were detected (p>0.05). In the CON significant improvement in Pmax was 
observed only from pre- to mid-training (F=6.568, p<0.05, ES=0.44). No other significant 
improvements or deteriorations in Pmax in the CON were observed. Comparison between the groups 
revealed significantly larger percentage increases in favor of the EXP only from pre- to mid-training 
(p<0.01, ES=1.79).  
 Significant time × group interaction in CMJ was observed (F=5.536, p=0.03). Significant 
improvements in CMJ from pre- to mid-training (F=34.323, p<0.01, ES=1.11), and pre- to post-training 
(F=65.991, p<0.01, ES=1.25) in the EXP were observed. Similarly, significant improvements in CMJ 
from pre- to mid-training (F=19.901, p<0.01, ES=0.46), and pre- to post-training (F=32.296, p<0.01, 
ES=0.63) were detected in the CON. However, the EXP was significantly better compared to the CON 
(p<0.05, ES=1.31). Table 2 shows CMJ and Pmax outputs before, in the middle and after the 6 weeks of 
the training program in the experimental and control group. 

 
DISCUSSION 
 
 This study demonstrates positive short-term effects of complex training with inclusion of PAP 
on average power output and vertical jump height in competitive athletes. Experimental group 
performed PAP protocol consisting of 3 sets and 4 repetitions of half-squat jumps with the load that 
maximize average power output while the control group performed only complex training alone.   
 
 
Table 2. Muscular power (Pmax) and vertical jump (CMJ) characteristics in the intervention and control 
group before, in the middle and after 6 weeks of training. 

Group Pre-training Mid-training Post-training 
Intervention    

Pmax (W) 1446.3±180.9 1682.2±209**§ 1597.6±212.6* 
CMJ (cm) 40.4±4.5 45.5±4.6** 46.6±5.3**# 
Control    
Pmax (W) 1520.3±173.4 1590±138.8* 1589.8±132.8 
CMJ (cm) 44±5.7 46.7±5.8** 47.7±5.6** 

*p<0.05, **p<0.01 compared to pre-training; #p<0.05,  §p<0.01 compared to CON  
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 According to the Smilios et al. [31] study, enhancement of speed-power capabilities such as 
jumping and throwing with the load that maximize power output is the most effective way to further 
increase performance in trained individuals. Potentiating protocol with Pmax load may have even 
greater applicability in training process when applied before the main part of the complex training. 
Vanderka et al. [12] examined acute effects of 2 sets and 6 repetitions of half-squat jumps with 
individualized loads that maximize power output of each participant on acceleration (0-20 m) and 
maximum (20 m with flying start) running speed in track and field athletes and soccer players. Sprint 
performance was significantly enhanced after 4 minutes of rest over both 0-20 m (∼1.5%; p ≤ 0.05) 
and 20 m (∼1%; p ≤ 0.05) in track and field athletes only. In this study, however, we applied similar 
potentiating protocol as mentioned above [12], and included it before the main part of the complex 
training compared to the previous work where on the other hand, only acute responses after PAP were 
examined. Therefore, it is very complicated to compare results obtained from our study, as to our 
knowledge, this is the first study dealing with short-term effects of potentiation applied to complex 
training program.  
 Significant improvements in CMJ were observed in both training groups which is not surprising, 
because also complex training program alone included sprinting, jumping and throwing, that both 
groups underwent with the only exception for the experimental group where PAP protocol was added 
before main part of the training. For instance, Rodríguez-Rosell et al. [32] in their study examined 
acceleration running speed over 10 and 20 m, countermovement jump as well as maximum strength in 
soccer players. The intervention group performed their standardized soccer training with inclusion of 
squats combined with jumps and sprints 2 times per week over 6 weeks whereas control group 
performed only field soccer training. In the results authors state that intervention group significantly 
improved all measured variables (p = 0.004 – 0.001). On the other hand, our study was not primarily 
focused on speed training, but participants in both groups performed complex training including 
several exercises focused on overall motor performance where only experimental group performed 
PAP before main training session which may provide increased stimulus to enhance the following 
performance during the training.  
 Numerous research studies examined effects of various potentiating protocols to improve 
countermovement jump height [8,33,34], and all obtained significant improvements in CMJ after 
performing PAP. Our study is the first one to deal with the impact of PAP included in the short-term 
complex training program over 6 weeks. The results show significant improvements in both groups, 
but the experimental group was able to improve CMJ and Pmax to a greater extent compared to the 
control group (Table 2). These findings may indicate that potentiating protocol in combination with 
standardized training could act as increased stimulus at least at the beginning of the main training 
session. Several research studies, for instance, Kilduff et al. [16] showed that optimal time to achieve 
positive PAP effect may lie in the range 8 to 12 minutes. Also, Crewther et al. [15] showed that 9 elite 
rugby players who performed PAP prior to the assessment of explosive force and acceleration running 
speed improved their performance, and these increases were observed at 4 to 12 minutes after 
finishing the last set of the potentiating exercise.  
 The paragraph above also suggests the limitations of this study which lie in the fact that 
duration of the PAP effect is short-term (few minutes) compared to the total duration of training that 
all participants completed (app. 40 minutes). Therefore, the achieved positive effects may have 
disappeared at the beginning of the training session. Another limitation of the study is a lack of control 
of the training intensity after PAP, and thus, we really cannot say if the training intensity at least at the 
beginning of the training was increased. For future studies we would recommend to determine also 
responders and non-responders using pre- and post-training measurements as well as to monitor 
intensity of subsequent, or subset of exercises used during training. 
 In conclusion, the particular PAP protocol in the form of half-squat jump exercise and complex 
training sessions used in this study have demonstrated improvements in average power output and 
countermovement jump performance in athletes who were assigned in the experiment.  
 
 
 
 



Physical Activity Review vol. 6, 2018       www.physactiv.ajd.czest.pl 
  

_______________________________________________________________________________________ 
142 

 

ACKNOWLEDGEMENTS 
 
 This study was supported by the Department of Track and Field, Faculty of Physical Education 
and Sports, Comenius University in Bratislava as a part of a 2017-2018 doctoral study program. All the 
authors would like to thank to all participants for their participation and willingness on this study. 
 
REFERENCES 

 
1. Sale DG. Postactivation potentiation: role in human performance. Exerc Sport Sci Rev 2002; 30(3): 138-

143.  
2. Sweeney HL, Bowman F, Stull JT. Myosin light chain phosporylation in vertebrate striated muscle: 

regulation and fuction. Am Physiological Soc 1993; 264(5): 1085-1095. 
3. Szczesna D. Regulatory light chains of striated muscle myosin. Structure, function and malfunction. Curr 

Drug Targets Cardiovasc Haematol Disord 2003; 3(2): 187-197. 
4. Folland JP, Wakamatsu T,  Fimland MS. The influence of maximal isometric activity on twitch and H – 

reflex potentiation, and quadriceps femoris performance. Eur J Appl Physiol 2008; 104(4): 739-748. doi: 
10.1007/s00421-008-0823-6. 

5. Güllich A,  Schmidtbleicher D. MVC-induced short-term potentiation of explosive force. New Stud Athl 
1996; 11(4): 67-81. 

6. Folland JP,  Williams AG. The adaptations to strength training: morphological and neurological 
contributions to increased strength. Sports Med 2007; 37(2): 145-168. 

7. Mahlfield K, Franke J, Awsuz F. Post-contraction changes of muscle architecture in human quadriceps 
muscle. Muscle Nerve 2004; 29(4): 597-600. doi: 10.1002/mus.20021  

8. Evetovich TK, Conley DS,  McCawley PF. Postactivation potentiation enhances upper- and lower-body 
athletic performance in collegiate male and female athletes. J Strength Cond Res 2015; 29(2): 336-342. 
doi: 10.1519/JSC.0000000000000728. 

9. Chatzopoulos DE, Michailidis CJ, Giannakos AK, Alexiou KC, Patikas DA, Antonopoulos CB, Kotzamanidis 
CM. Postactivation potentiation effects after heavy resistance exercise on running speed. J Strength Cond 
Res 2007; 21(4): 1278-1281. doi: 10.1519/R-21276.1 

10. Linder EE, Prins JH, Murata NM, Derenne C, Morgan CF,  Solomon JR. Effects of preload 4 repetition 
maximum on 100-m sprint times in collegiate women. J Strength Cond Res 2010; 24(5): 1184-1190. doi: 
10.1519/JSC.0b013e3181d75806 

11. Ulrich G, Parstorfer M. Effects of plyometric versus concentric and eccentric conditioning contractions 
on upper-body postactivation potentiation. Int J Sports Physiol Perform 2017; 12(6): 736-741. doi: 
10.1123/ijspp.2016-0278 

12. Vanderka M, Krčmár M, Longová K,  Walker S. Acute effects of loaded half-squat jumps on sprint running 
speed in track and field athletes and soccer players. J Strength Cond Res 2016; 30(6): 1540-1546. doi: 
10.1519/JSC.0000000000001259 

13. Comyns TM, Harrison, AJ, Hennessy LK. Effect of squatting on sprinting performance and repeated 
exposure to complex training in male rugby players. J Strength Cond Res 2010; 24(3): 610-618.doi: 
10.1519/JSC.0b013e3181c7c3fc. 

14. McBride JM, Nimphius S, Erickson TM. The acute effects of heavy-load squats and loaded 
countermovement jumps on sprint performance. J Strength Cond Res 2005; 19(4): 893-897. doi: 
10.1519/R-16304.1 

15. Crewther BT, Kilduff LP, Cook CJ, Middleton MK, Bunce PJ, Yang GZ. The acute potentiating effects of 
back squats on athlete performance. J Strength Cond Res 2011; 25(12): 3319-3325. doi: 
10.1519/JSC.0b013e318215f560 

16. Kilduff LP, Bevan HR, Kingsley MI, Owen NJ, Bennett MA, Bunce PJ, Hore AM, Maw JR,  Cunningham DJ. 
Postactivation potentiation in professional rugby players: optimal recovery. J Strength Cond Res 2007; 
21(4): 1134-1138. doi: 10.1519/R-20996.1 

17. Mitchell CJ, Sale DG. Enhancement of jump performance after a 5-RM squat is associated with 
postactivation potentiation. Eur J Appl Physiol 2011; 111(8): 1957-1963. doi: 10.1007/s00421-010-
1823-x  

18. Esformes JI, Cameron N,  Bampouras TM. Postactivation potentiation following different modes of 
exercise. J Strength Cond Res 2010; 24(7): 1911-1916. doi: 10.1519/JSC.0b013e3181dc47f8. 



Physical Activity Review vol. 6, 2018       www.physactiv.ajd.czest.pl 
  

_______________________________________________________________________________________ 
143 

 

19. Hester GM, Pope ZK, Sellers JH, Thiele RM, DeFreitas JM. Potentiation: effect of ballistic and heavy 
exercise on vertical jump performance. J Strength Cond Res 2017; 31(3): 660-666. doi: 
10.1519/JSC.0000000000001285 

20. Lim JJ,  Kong PW. Effects of isometric and dynamic postactivation potentiation protocols on maximal 
sprint performance. J Strength Cond Res 2013; 27(10): 2730-2736. doi: 
10.1519/JSC.0b013e3182815995 

21. Seitz LB, de Villarreal ES, Haff GG. The temporal profile of postactivation potentiation is related to 
strength level. J Strength Cond Res 2014; 28(3): 706-715. doi: 10.1519/JSC.0b013e3182a73ea3 

22. Wilson JM, Duncan NM, Marin PJ, Brown LE, Loenneke JP, Wilson SM, Jo E, Lowery RP, Ugrinowitsch C. 
Meta-analysis of postactivation potentiation and power: effects of conditioning activity, volume, gender, 
rest periods, and training status. J Strength Cond Res 2013; 27(3): 854-859. doi: 
10.1519/JSC.0b013e31825c2bdb 

23. Gołaś A, Maszczyk A, Zajac A, Mikołajec K, Stastny P. Optimizing post activation potentiation for 
explosive activities in competitive sports. Journal of Human Kinetics 2016; 52(1): 95-106. doi: 
10.1515/hukin-2015-0197 

24. Mola JN, Bruce-Low SS, Burnet SJ. Optimal recovery time for postactivation potentiation in professional 
soccer players. J Strength Cond Res 2014; 28(6): 1529-1537. doi: 10.1519/JSC.0000000000000313 

25. Suchomel TJ, Sato K, DeWeese BH, Ebben WP, Stone MH. Potentiation effects of half-squats performed in 
a ballistic or nonballistic manner. J Strength Cond Res 2016; 30(6): 1652-1660. doi: 
10.1519/JSC.0000000000001251 

26. Tillin NA,  Bishop D. Factors modulating post-activation potentiation and its effect on performance of 
subsequent explosive activities. Sports Med 2009; 39(2): 147-166. doi: 10.2165/00007256-200939020-
00004 

27. Docherty D, Hodgson MJ.  The application of postactivation potentiation to elite sport. Int J Sports 
Physiol Perform 2007; 2(4): 439-444.  

28. Lorenz D. Postactivation potentiation: an introduction. Int J Sports Phys Ther 2011, 6(3), 234-240. 
29. Nuzzo JL, Anning JH, Scharfenberg JM. The reliability of three devices used for measuring vertical jump 

height. J Strength Cond Res 2011; 25(9): 2580-2590. doi: 10.1519/JSC.0b013e3181fee650 
30. Jennings CL, Viljoen W, Durandt J,  Lambert MI. The reliability of the FitroDyne as a measure of muscle 

power. J Strength Cond Res 2005; 19(4): 859-863. doi: 10.1519/R-15984.1 
31. Smilios I, Sotiropoulos K, Christou M, Douda H, Spaias A, Tokmakidis SP. Maximum power training load 

determination and its effects on load-power relationship, maximum strength, and vertical jump 
performance. J Strength Cond Res 2013; 27(3): 1223-1233. doi: 10.1519/JSC.0b013e3182654a1c. 

32. Rodríguez-Rosell D, Franco-Márquez F, Pareja-Blanco F, Mora-Custodio R, Yáñez-García JM, González-
Suárez JM, González-Badillo JJ. Effects of 6 weeks resistance training combined with plyometric and 
speed exercises on physical performance of pre-peak-height-velocity soccer players. Int J Sports Physiol 
Perform 2016; 11(2): 240-246. doi: 10.1123/ijspp.2015-0176 

33. Fukutani A, Takei S, Hirata K, Miyamoto N, Kanehisa H,  Kawakami Y. Influence of the intensity of squat 
exercises on the subsequent jump performance. J Strength Cond Res 2014; 28(8): 2236-2243. doi: 
10.1519/JSC.0000000000000409 

34. Young WB, Jenner A, Griffiths K. Acute enhancement of power performance from heavy load squats.  
J Strength Cond Res 1998; 12(2): 82-84. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 


	INTRODUCTION

