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Introduction: To better understand the post-activation performance
enhancement (PAPE) effect promoted by a plyometric conditioning activity (CA),
the aim of this study was to investigate the temporal response of PAPE after a
plyometric CA.
Methods: Fourteen healthy and active adults visited the laboratory 3 times, with an
interval of 7 days between each visit. On the first day they were familiarized with
the countermovement jump (CMJ) test and plyometric CA. In the second and
third visits, participants performed either plyometric CA or control (remaining
seated) in a crossover design. The CMJ test was performed pre and 1-, 3-, 6-,
and 9-min post the plyometric CA or control. The comparisons were performed
using the repeated measure two-factor ANOVA and Bonferroni adjustment
(significance level adopted P ≤ 0.05).
Results: Time (P < 0.01), condition (P < 0.01), and interaction (P < 0.01) effects
were reported for CMJ comparisons. For the control condition, CMJ increased
at 3 min compared to pre (P = 0.03) and at 3 min compared to 1 min (P =
0.03). For the plyometric CA, CMJ increased at 1- (P < 0.01), 3- (P < 0.01), and
6-min (P = 0.02) compared to pre. For condition comparisons, CMJ was
different at 1- (P < 0.01), 3- (P < 0.01), 6- (P < 0.01), and 9-min (P = 0.02). The
Effect size of the comparisons of all moments compared to pre was null (d <
0.20) for control and small (d < 0.50) for plyometric CA.
Discussion: It is possible to conclude that the plyometric CA promoted a PAPE
effect for up to 9-min. Strength and conditioning coaches and practitioners may
consider multiple sets of plyometric CA to produce immediate enhancement of
power in the lower limbs.
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1. Introduction

Post-activation performance enhancement (PAPE) is an acute improvement in voluntary

muscular performance (strength production) as a result of a previous voluntary conditioning

activity (CA) (1, 2). PAPE is one of the main objectives of a warm-up, and its phenomenon

may be explained by phosphorylation of myosin regulatory light chains (at least in the

earliest stages), fluid shifts into the working muscles, and increased muscle activation (2).

Traditional high- or moderate-intensity strength exercises are frequently used to induce
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PAPE (3). Furthermore, PAPE has been reported post plyometric

exercises (3), which involve the stretch-shortening cycle to store

energy and produce more powerful movement (4, 5). Plyometric

exercises use different types of jumps (bilateral, unilateral,

bounds, hops, and drop jumps) (4, 5) and do not depend on

equipment and implements, demonstrating a practical advantage

compared to traditional high- or moderate-intensity CA.

It was suggested that the rest period after CA influences the

magnitude of PAPE (3, 6). Apparently, fatigue and potentiation

coexist after a CA (7), and PAPE is reported only if the

potentiation is greater than the fatigue (3). Therefore, based on

two meta-analyses (3, 6), Bullosa (1) suggested that greater PAPE

is found 5–10 min after the CA. However, PAPE may be

influenced by the type of CA, and improvement in voluntary

muscular performance may be reported 0.3–4 min after a

plyometric CA (3). For example, improvement in

countermovement jump (CMJ) performance was reported 1–5 min

after multiple sets of plyometric CA performed by professional

rugby union players (8). However, the reported study investigated

the PAPE effect up to 5 min after the plyometric CA and no effect

>5 min was shown (8). In male collegiate soccer players, for

example, an improvement in CMJ was reported 10 min after a

plyometric CA (9). Another study investigated the PAPE effect 7

and 15 min after top-level sprinters executed drop-jumps and did

not find positive effects (10). The inconsistency of the results

reported (8–10) and the limited number of studies investigating

the PAPE effect after a plyometric CA (3) contribute to the

difficulty in understanding the temporal response of PAPE after

this CA, making new investigations necessary.

To better understand the PAPE effect promoted by a

plyometric CA, the aim of this study was to investigate the

temporal response (up to 9 min) of PAPE after a plyometric CA.

This investigation will help coaches and practitioners to manage

the time of rest between the plyometric CA and subsequent

exercise. The hypothesis raised was that a plyometric CA could

promote PAPE and an effect would be shown up to 9 min after CA.
2. Materials and methods

This is a randomized controlled clinical trial with a crossover

design. To verify the temporal response of PAPE induced by a

plyometric CA, participants performed a CMJ test pre and 1-, 3-,

6-, and 9 min post multiple sets of plyometric exercises (plyometric

CA) or control, performed seven days apart. The CMJ was selected

as the performance test because it is a simple, practical, reliable,

and validated field test to estimate power of the lower limbs (11)

and a sensitive test to monitor neuromuscular status (12).

Furthermore, the jump height performed is associated with the

ability to generate yank (the first time derivative of force) (13).
2.1. Subjects

In total, 14 healthy active adults (male = 11; female = 3)

participated in the study. The inclusion criteria were: aged
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between 18 and 45 years; absence of illness or musculoskeletal

limitations; self-reported practice of at least 150 min of moderate

physical activity per week; and absence of medicines or

substances that could interfere in the study. In addition, subjects

were instructed to abstain from exercise, not to consume

alcoholic drinks, to maintain their habitual meals before and on

the day before the data collection, and not to consume caffeine

for at least 12 h prior to the data collection. The exclusion

criteria adopted were: occurrence of musculoskeletal injuries and

missing collection days. No participants were excluded. The

participants received a detailed explanation about the purpose of

the study and about the experimental procedures before signing a

consent form giving their free and voluntary agreement to

participate in the study. The study was approved by the Human

Research Ethics Committee (CAAE: 51101021.0.0000.5531) and

followed the principles established in the World Medical

Association Declaration of Helsinki.
2.2. Procedures

2.2.1. Design
The participants visited the laboratory 3 times, 7 days apart, at

the same time of the day (8 and 10 a.m.). On the first day, the

inclusion criteria were checked, and the participants signed

the consent form. They were then characterized through

the variables age, weight, and height, and performed the

familiarization with the test and plyometric CA. The

familiarization consisted of a warm-up with 5 min running/

walking with a perceived exertion ∼3 (Scale 0–10) (14), followed

by 5 min of rest, 3 submaximal CMJ, and 5 maximal CMJ. The 5

maximal CMJs were used to analyze the reliability of the test.

Subsequently, the plyometric CA (3 × 5 rep with 1 min of rest of

CMJ, scissor jump, and horizontal jump = totalizing 45 jumps)

was performed. In the second and third visits the participants

performed the plyometric CA or the control in a cross-over

design. Therefore, on the second day, 7 participants performed

the plyometric CA and the other 7 performed the control, with

inversion of procedures performed on the third day. The order

of procedures was randomized using a code and an excel

spreadsheet. The plyometric CA consisted of 2 × 5 rep of CMJ,

scissor jump (2 × 5 rep for each leg), and horizontal jump with a

1 min rest between sets and exercises (totalizing 30 jumps). The

control condition consisted of participants remaining seated on a

chair for 6 min and 30 s (close to time spent performing the

plyometric CA). The CMJ test was performed before (pre) and

1-, 3-, 6-, and 9 min post the plyometric CA or control. After

both conditions and between the CMJ tests at post (1-, 3-, 6-,

and 9 min), participants remained at rest in an orthostatic

position. All procedures are shown in Figure 1.

2.2.2. Countermovement jump test
The CMJ test was performed using the optical device New Fit

Jump System (Cefise ®, São Paulo, BR), which was developed to

measure ground contact time and flight time in vertical jumps. For

the CMJ test, the participant started from the orthostatic position,
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FIGURE 1

Study design. Plyometric conditioning activity, RPE = rating of perceived exertion, CMJ = countermovement jump.
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performed a squat with a stretch-shortening cycle and immediately

performed a jump. The participants were instructed to perform a

maximum vertical jump and received feedback on each jump

performed. Furthermore, they received motivational guidance

through the following verbal stimulation: you can jump high (or

you can jump higher), concentrate, prepare, go. The motivational

guidance was standardized to reduce the chance of bias (15). Three

CMJs were performed with arms akimbo, respecting a 15 s interval

between them, during which the participants remained at rest in

an orthostatic position. The average jump height of the 3 jumps

was determined as the performance variable. The five CMJs

performed during the familiarization were used for the reliability

analysis via intraclass coefficient correlation calculation (single

measure ICC = 0.95 [CI95% = 0.90–0.98], average measure ICC =

0.99 [CI95% = 0.98–1.00].
TABLE 1 Description of age, weight, height, and body mass index of the
participants.

Mean ± SD
Age (years) 28.07 ± 7.63

Body mass (kg) 72.86 ± 12.12

Height (cm) 171.93 ± 5.88

Body mass index (kg/m²) 24.67 ± 4.15
2.3. Statistical analysis

No outliers were identified using the z-score (z = (sample-

mean)/standard deviation; outliers = z > 3). The data normality was

confirmed by the Shapiro-Wilk test. A repeated measure ANOVA

with two-factor (time and condition) was performed for between,

within, and interaction comparisons. The multiple comparisons

were performed using the Bonferroni adjustment. Sphericity was

verified by Mauchly’s test. Sphericity was not assumed for the

time, and was interpreted by the Greenhouse-Geisser correction.

These analyses were performed using SPSS (IBM® SPSS® Statistics

26.0). The significance level adopted was P≤ 0.05. The effect size

(ES: Cohen’s d = (mean 2—mean 1)/standard deviation 1) of each

moment compared to pre for control and plyometric CA was

measured. The ES magnitudes were interpreted as follows: d

(0.20) = small, d (0.50) =medium, d (0.80) = large (16).

A posteriori power (1—β) of CMJ comparisons was calculated

using G*power (version 3.1.9.7, Franz Faul, University Kiel,
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Germany), including the partial eta square (ղp
2) values to

calculate the effect size f, and considering an alpha error = 0.05,

total sample size = 14, number of groups = 2, number of

measurements = 5, correlation between repeated measurements =

0.5, and non-sphericity correction of 1.
3. Results

A description of the age, weight, height, and body mass index

(BMI) of the participants is reported in Table 1.

The CMJ results at different moments from when control

or plyometric CA were performed, and the mean difference

between each moment and pre values are described in

Table 2.

Time (F = 11.91; ղp
2 = 0.48; P < 0.01), condition (F = 17.79;

ղp
2 = 0.58; P < 0.01), and interaction (F = 12.61; ղp

2 = 0.49;

P < 0.01) effects were found for CMJ comparisons. When

control was performed, the CMJ increased at 3 min compared

with pre (P = 0.03). Furthermore, the CMJ was higher at 3 min

compared to 1 min (P = 0.03). No other time differences were

reported for the control condition. When plyometric CA

was performed, the CMJ increased at 1 min (P < 0.01), 3 min

(P < 0.01), and 6 min (P = 0.02) but was not different at 9 min

(P = 0.11) compared to pre. Furthermore, the CMJ was higher

at 1 min compared to 6 min (P = 0.02) and 9 min (P = 0.02). No

other time differences were reported for plyometric CA.
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TABLE 2 Description of countermovement jump results at different moments when control and plyometric conditioning activity were performed.

Moments Interventions Mean ± SD (cm) Mean difference (cm) ES (Cohen’s d) ES magnitudes
Pre Control 33.59 ± 8.70

Plyometric CA 33.71 ± 8.69

1 min Control 33.76 ± 9.19 0.17 0.02 Null

Plyometric CA 37.30 ± 9.47 3.59 0.41 Small

3 min Control 34.59 ± 9.24 1.00 0.11 Null

Plyometric CA 36.45 ± 9.40 2.74 0.32 Small

6 min Control 34.52 ± 9.28 0.93 0.11 Null

Plyometric CA 36.04 ± 9.21 2.33 0.27 Small

9 min Control 34.02 ± 8.72 0.43 0.05 Null

Plyometric CA 35.58 ± 9.48 1.87 0.22 Small

Mean difference: comparisons of mean differences of each moment compared to pre for control and plyometric conditioning activity (CA). ES: effect size (Cohen’s d) of

each moment compared to pre for control and plyometric conditioning activity (CA). ES magnitudes: d (0.20) = small, d (0.50) =medium, d (0.80) = large.
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For the condition comparisons, CMJ were not different at pre (P

= 0.80), but was different at 1 min (P < 0.01), 3 min (P < 0.01),

6 min (P < 0.01), and 9 min (P = 0.02) (Figure 2). The ES

(Cohen’s d) and ES magnitudes are reported in Table 2. The ES

magnitude of the comparisons of all moments compared to pre

was null (d < 0.20) for control and small (d < 0.50) for

plyometric CA.

The power values (1—β) of CMJ comparisons were 1.00 for

time (f = 0.96), 1.00 for condition (f = 1.18), and 1.00 for

interaction (f = 0.98).
4. Discussion

The main finding of the present study was that CMJ increased

post the plyometric CA. The difference between the conditions at

1–9 min post interventions, in addition to the small ES reported

for comparisons between post (1–9 min) and pre moments for

plyometric CA led us to accept the hypothesis raised, showing

that plyometric CA promoted PAPE effects up to 9-min after the

CA.

In the present study, multiple sets of a plyometric CA (2 × 5

repetitions of 3 exercises, totalizing 30 jumps) increased the CMJ

performance at 1-, 3-, and 6 min post CA. The use of multiple

sets of a CA has been suggested previously (6), since it induces a

larger PAPE effect than a single set of CA (3, 6). The result

found is in accordance with results reported by Tobin and

Delahunt (8), showing a PAPE effect 1-, 3-, and 5 min after

multiple sets of a plyometric CA. The time response of PAPE

after the plyometric CA reported was different to traditional

high- and moderate-intensity CA, for which a PAPE effect was

reported for >5 min of CA (1, 3, 6). A previous study with

professional rugby players, for example, indicated increased

performance in CMJ at 8- and 12 min post a preload stimulus of

3RM (repetition maximum) in the squat (17). One explanation

for this divergent response was reported previously by Seitz and

Haff (3), who suggested that a plyometric CA may produce less

fatigue than a traditional high- or moderate-intensity CA,

making it possible to observe an earlier PAPE effect. This

suggestion is in accordance with the results shown by Sharma

et al., (9), who reported a larger decrease in CMJ height 1 min
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post a heavy-resistance exercise than post a plyometric exercise.

Although no mechanisms were analyzed to help explain the

results found, the present study corroborates with the suggestion

made by Seitz and Haff (3) that the PAPE effect may be reported

earlier after a plyometric CA.

Another important result found was the higher values of mean

difference between CMJ height 1 min after plyometric CA and pre

compared to mean differences between other moments (3-, 6-,

9 min) and pre. Although no significant differences (based on

P value) were reported for comparisons between mean

differences, the higher values of CMJ at 1 min after the

plyometric CA reinforce the idea that the PAPE effect may be

reported earlier after a plyometric CA (3). Higher values of CMJ

at 1 min (compared to 3- and 5 min) were found by Tobin and

Delahunt (8), suggesting that plyometric CA produces an

immediate enhancement in CMJ performance. The preferential

recruitment of type II motor units during plyometric exercises

(3) and the increase in the compliant muscle-tendon unit (8, 18)

are other mechanisms than the net balance between fatigue and

potentiation speculated to explain the earlier PAPE effect

promoted by a plyometric CA. This speculation should be

confirmed in future studies.

In accordance with frequent reports in the literature, that a

greater PAPE is found >5 min after the CA (1, 6), it was

hypothesized that plyometric CA could increase CMJ performance

for up to 9 min after this CA. However, based only on the P-value

reported for the between moment comparisons, the results found

do not allow us to accept this hypothesis. This is in line with a

previous study reporting that a PAPE effect was not shown 7 and

15-min after drop-jumps performed by top-level sprinters (10).

On the other hand, it is important to highlight the 1,87 cm mean

difference between CMJ height 9 min after the plyometric CA

compared to pre. PAPE effects were confirmed previously with a

mean difference between jump heights of 1.53 cm after 5 min vs.

pre (8). The clinical importance of this result is reinforced by the

small ES reported for the comparisons between 9 min post and

pre plyometric CA and by the significant difference between

conditions (plyometric CA vs. control) reported at 9 min.

Furthermore, an increase in CMJ 10 min after a plyometric CA

was reported previously with collegiate soccer players (9).

Therefore, further data analysis, not only based on the P-value, led
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FIGURE 2

Mean ± standard deviation of countermovement jump results at pre and up to 9 min post control (white circles) and plyometric conditioning activity
(black squares) interventions. #Difference from pre-value in control (##P < 0.05); *difference from pre-value in plyometric (*P < 0.01; **P < 0.05);
Ψ difference from 1 min in control (ΨΨ P < 0.05). ♦ difference from 1 min in plyometric (♦♦ P Description of of age, weight, height, and body mass
0.05). Φ difference between conditions (Φ P < 0.01; ΦΦ P < 0.05).
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us to accept the hypothesis raised that plyometric CA increased CMJ

performance for up to 9 min after this CA. Other studies are

suggested to confirm this interpretation.

A limitation of the present study is the non-probabilistic

sampling by volunteering used in the present study. Furthermore,

the sample included both males and females, which may have

contributed to the large standard deviation shown, which could

have influenced the lack of a significant difference at 9 min, for

example. Sample stratification and equalization by sex could reduce

this limitation. However, due to the difficulty of using probabilistic

sampling, we decided to assume this limitation and conduct the

study through non-probabilistic sampling and allowing the

inclusion of participants of both sexes. Despite this limitation, the

included sample was sufficient to demonstrate significant

differences for time, condition, and interaction, and the results

found are in line with previous reports (3, 8). Another point to

highlight was the permanence of participants sitting in the control

condition. This was proposed with the aim of submitting

participants to a rest period. It is possible that remaining standing,

a condition closer to the experimental procedure, would reduce the

chance of any intervening variables. However, the close results

found 1 min post-control compared to pre suggest that remaining

seated did not interfere in the results found. Future studies should

be performed aiming to reduce the reported limitations and

reinvestigate PAPE responses after a plyometric CA.
Frontiers in Sports and Active Living 05
The present study demonstrates that performing multiple sets

of a plyometric CA improved subsequent performance in the

CMJ. It is possible to conclude that multiple sets of a plyometric

CA promote PAPE effects up to 9-min after the CA. The results

found corroborate with the idea of an earlier PAPE effect

promoted by a plyometric CA. Therefore, strength and

conditioning coaches and practitioners may consider performing

multiple sets of plyometric CA, especially using the protocol

reported in the present study (2 × 5 rep with 1 min of rest

between, of CMJ, scissor jump, and horizontal jump = totalizing

30 jumps) to produce immediate enhancement of power in the

lower limbs.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving human participants were reviewed and

approved by Comitê de Ética em Pesquisa da Escola de

Enfermagem da UFBA (Human Research Ethics Committee of
frontiersin.org

https://doi.org/10.3389/fspor.2023.1209960
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


Barreto et al. 10.3389/fspor.2023.1209960
Federal University of Bahia—Nursing School). The patients/

participants provided their written informed consent to

participate in this study.
Author contributions

MB: contributed to the research design, data collection, data

analysis, and preparation of the manuscript; JT: data collection and

preparation of the manuscript; MC: contributed to the research

design, and preparation of the manuscript; TM: contributed to the

research design, data analysis, and preparation of the manuscript;

CR: data collection and preparation of the manuscript; VdF:

contributed to the research design, data collection, data analysis,

and preparation of the manuscript. All authors contributed to the

article and approved the submitted version.
Funding

The authors received financial support for the publication of

the article from the Coordenação de Aperfeiçoamento de Pessoal
Frontiers in Sports and Active Living 06
de Nível Superior – CAPES (PROGRAMA DE APOIO À

PUBLICAÇÕES CIENTÍFICAS 2023 - UFBA).
Conflict of interest

The authors declare that the research was conducted

in the absence of any commercial or financial

relationships that could be construed as a potential conflict

of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their

affiliated organizations, or those of the publisher, the

editors and the reviewers. Any product that may be

evaluated in this article, or claim that may be made by

its manufacturer, is not guaranteed or endorsed by the

publisher.
References
1. Boullosa D. Post-activation performance enhancement strategies in sport: a brief
review for practitioners. Human Movement. (2021) 22(3):101–9. doi: 10.5114/hm.
2021.103280

2. Blazevich AJ, Babault N. Post-activation potentiation versus post-activation
performance enhancement in humans: historical perspective, underlying
mechanisms, and current issues. Front in Physiol. (2019) 10:1359. doi: 10.3389/
fphys.2019.01359

3. Seitz LB, Haff GG. Factors modulating post-activation potentiation of jump,
sprint, throw, and upper-body ballistic performances: a systematic review with
meta-analysis. Sports Med. (2016) 46(2):231–40. doi: 10.1007/s40279-015-0415-7

4. Davies GJ, Riemann BL. Current concepts of plyometric exercises for the lower
extremity. In: Noyes F, Barber-Westin S, editors.Return to sport after ACL
reconstruction and other knee operations. Springer, Cham (2019) doi: 10.1007/978-
3-030-22361-8_13

5. Davies G, Riemann BL, Manske R. Current concept of plyometric exercise. Int
J Sports Phys Ther. (2015) 10(6):760–86. PMID: 26618058; PMCID: PMC4637913

6. Wilson JMC, Duncan NM, Marin PJ, Brown LE, Loenneke JP, Wilson SMC, et al.
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):854–9. doi: 10.1519/JSC.0b013e31825c2bdb

7. Rassier DE, MacIntosh BR. Coexistence of potentiation and fatigue in skeletal muscle.
Braz J Med Biol Res. (2000) 33(5):499–508. doi: 10.1590/S0100-879X2000000500003

8. Tobin DP, Delahunt E. The acute effect of a plyometric stimulus on jump
performance in professional rugby players. J Strength Cond Res. (2014) 28
(2):367–72. doi: 10.1519/JSC.0b013e318299a214

9. Sharma SK, Raza S, Moiz JA, Verma S, Naqvi IH, Anwer S, et al. Postactivation
potentiation following acute bouts of plyometric versus heavy-resistance exercise in
collegiate soccer players. Biomed Res Int. (2018) 2018:3719039. doi: 10.1155/2018/
3719039
10. Pereira LA, Boullosa D, Moura TBMA, Mercer VP, Fernandes V, Bishop C,
et al. Post-Activation performance enhancement in sprinters: effects of hard
versus sand surfaces. J Hum Kinet. (2022) 82(1):173–80. doi: 10.2478/hukin-2022-
0062

11. Markovic G, Dizdar D, Jukic I, Cardinale M. Reliability and factorial
validity of squat and countermovement jump tests. J Strength Cond Res. (2004) 18
(3):551–5. doi: 10.1519/1533-4287(2004)18<551:RAFVOS>2.0.CO;2

12. Claudino JG, Cronin J, Mezêncio B, McMaster DT, McGuigan M, Tricoli V,
et al. The countermovement jump to monitor neuromuscular status:
a meta-analysis. J Sci Med Sport. (2017) 20(4):397–402. doi: 10.1016/j.jsams.2016.
08.011

13. Lin DC, Mcgowan CP, Blum KP, Ting LH. Yank: the time derivative of force is
an important biomechanical variable in sensorimotor systems. J Exp Biol. (2019) 222
(18):jeb180414. doi: 10.1242/jeb.180414

14. Borg G. Psychophysical scaling with applications in physical work and the
perception of exertion. Scand J Work Environ Health. (1990) 16(suppl 1):55–8.
doi: 10.5271/sjweh.1815

15. Vasconcelos ABS, Farinon RL, Perasol DM, dos Santos JMM, de Freitas VH.
Influence of verbal and competitive encouragement on performance in vertical
jump tests of U-17 futsal athletes. Brazilian Journal of Physical Education and
Sport. (2020) 34(4):727–33. doi: 10.11606/1807-5509202000040727

16. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed VH:
Lawrence Erlbaum (1988).

17. Kilduff LP, Bevan HR, Kingsley MIC, Owen NJ, Bennett MA, Bunce PJ, et al.
Postactivation potentiation in professional rugby players: optimal recovery.
J Strength Cond Res. (2007) 21(4):1134–8. doi: 10.1519/R-20996.1

18. Markovic G, Mikulic P. Neuro-musculoskeletal and performance adaptations to
lower-extremity plyometric training. Sports Med. (2010) 40(10):859–95. doi: 10.2165/
11318370-000000000-00000
frontiersin.org

https://doi.org/10.5114/hm.2021.103280
https://doi.org/10.5114/hm.2021.103280
https://doi.org/10.3389/fphys.2019.01359
https://doi.org/10.3389/fphys.2019.01359
https://doi.org/10.1007/s40279-015-0415-7
https://doi.org/10.1007/978-3-030-22361-8_13
https://doi.org/10.1007/978-3-030-22361-8_13
https://pubmed.ncbi.nlm.nih.gov/26618058
https://pubmed.ncbi.nlm.nih.gov/pmc/articles/PMC4637913/
https://doi.org/10.1519/JSC.0b013e31825c2bdb
https://doi.org/10.1590/S0100-879X2000000500003
https://doi.org/10.1519/JSC.0b013e318299a214
https://doi.org/10.1155/2018/3719039
https://doi.org/10.1155/2018/3719039
https://doi.org/10.2478/hukin-2022-0062
https://doi.org/10.2478/hukin-2022-0062
https://doi.org/10.1519/1533-4287(2004)18%3C551:RAFVOS%3E2.0.CO;2
https://doi.org/10.1016/j.jsams.2016.08.011
https://doi.org/10.1016/j.jsams.2016.08.011
https://doi.org/10.1242/jeb.180414
https://doi.org/10.5271/sjweh.1815
https://doi.org/10.11606/1807-5509202000040727
https://doi.org/10.1519/R-20996.1
https://doi.org/10.2165/11318370-000000000-00000
https://doi.org/10.2165/11318370-000000000-00000
https://doi.org/10.3389/fspor.2023.1209960
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

	Temporal response of post-activation performance enhancement induced by a plyometric conditioning activity
	Introduction
	Materials and methods
	Subjects
	Procedures
	Design
	Countermovement jump test

	Statistical analysis

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


