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A B S T RAC   T
INTRODUCTION: The purpose of this systematic review was to analyze the effect of plyometric jump training (PJT) applied in conjunction 
with tapering strategies on the jump performance of team-sport athletes.
EVIDENCE ACQUISITION: The meta-analysis included: 1) randomized-controlled studies that incorporated a PJT program; 2) cohorts of 
team-sport athletes; 3) jump performance assessments; and 4) studies that incorporated a programmed taper. A systematic search was conducted 
in distinct electronic databases for relevant studies. Aside from jump performance, the extracted data included characteristics of the participants, 
PJT, and tapering. Means and standard deviations were used to calculate the effect sizes (ES). To assess the effects of moderator variables, sub-
group analyses were performed. The statistical significance level was set as P<0.05.
EVIDENCE SYNTHESIS: From 7020 records initially identified, 14 studies were eligible for meta-analysis. Across all included studies, there 
was a moderate, significant improvement in jump performance (ES=0.73; P<0.001). Additionally, the subgroup analysis demonstrated that the 
duration and intensity of the taper and the volume of the PJT induced similar improvements in jump performance (P<0.01).
CONCLUSIONS: In summary, PJT interventions that included a programmed taper induced significant improvements in jump performance 
in team-sport athletes. These effects were observed after different tapering strategies in terms of volume, taper duration, and the type of PJT 
prescribed.
(Cite this article as: Ramirez-Campillo R, Pereira LA, Andrade DC, Méndez-Rebolledo G, de La Fuente CI, Castro-Sepulveda M, et al. Tapering 
strategies applied to plyometric jump training: a systematic review with meta-analysis of randomized-controlled trials. J Sports Med Phys Fitness 
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Plyometric jump training (PJT) is an effective method 
to improve a wide range of physical performance 

measures (e.g. jumping, sprinting, change of direc-
tion speed) in athletes from distinct sport disciplines.1-4 

PJT programs are commonly associated with jumping 
drills designed to optimize the stretch-shortening cycle 
(SSC).5, 6 As previously demonstrated, jump exercises 
are able to induce enhanced neuromuscular (e.g. im-
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ners,19 male athletes performed a progressive volume-
based PJT, while females executed a PJT program using 
a progressive taper strategy. Overall, males demonstrated 
lower gains than females in the vast majority of measure-
ments, along with possibly harmful effects on competi-
tive times for males and beneficial for females. Likewise, 
an investigation by Cormie et al.20 reported greater im-
provements in jumping ability after a 5-week PJT in par-
ticipants who followed a tapering regime (compared to 
participants that completed the same intervention with-
out following a taper scheme). From these findings it is 
plausible to assume that, during PJT, the application of 
programmed tapering approaches is an effective way to 
optimize sport performance.17, 21-23

Although the aforementioned studies suggest that ta-
pering strategies can maximize increases in jump capac-
ity when applied during PJT, to date, this issue has not 
been examined through a systematic review. Addition-
ally, a recent PJT review9 revealed that, from 242 stud-
ies, only 15.5% incorporated a taper scheme. On that ba-
sis, the effects of a taper as part of a PJT protocol need 
to be further and more comprehensively investigated. 
Therefore, the purpose of this systematic review was to 
analyze the effect of PJT applied in conjunction with ta-
pering strategies on the jump performance of team-sport 
athletes.

Evidence acquisition

A systematic review and meta-analysis was conducted 
following the guidelines of the Cochrane Collaboration.24 
Findings were reported in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA).25

Eligibility criteria

Only peer-reviewed articles were considered for the meta-
analysis. The a-priori inclusion criteria were as follows: 
1) randomized-controlled studies incorporating a PJT 
program of at least 2 weeks duration, and that included 
lower-body jumping, bounding, or hopping actions that 
commonly utilize a prestretch or countermovement to in-
cite the usage of the SSC.9, 26, 27 The control group was 
an active-inactive matched group of participants not in-
volved in PJT. Trials that included PJT combined with an-
other intervention (co-intervention) were included when 
an active control group was included, as long as the PJT 
intervention was not simply an added load and comprised 
≥50% of the intervention; 2) considering that the effect of 

proved neural drive to agonist muscles) and mechanical 
properties (e.g. alterations to musculotendinous stiffness 
and architecture) of the involved tissues.7, 8 Awareness of 
the beneficial effects derived from PJT may be related to 
the significant number of PJT-related publications, with a 
25-fold increase between 2000 and 2017.9 From the avail-
able literature, several training elements seem to have 
a crucial role in the benefits associated with PJT, such 
as total program duration, frequency, volume, intensity, 
exercise selection, training surface, and drill randomiza-
tion.9-11 A potentially relevant element of PJT programs, 
popularly termed “tapering” (e.g. programmed reduction 
in training loads close to competitions),12 has been over-
looked by the literature, which could be of great interest 
to practitioners and researchers.

Tapering is a popular strategy used by coaches of dif-
ferent sports before official competitions in an attempt to 
boost performance,12 which may be achieved by modify-
ing different aspects of the training content. The expected 
improvements in sport form may be related to distinct 
physiological and metabolic mechanisms, such as a more 
favorable anabolic milieu, improved histological or con-
tractile characteristics of muscles, and increased neuro-
muscular efficiency.12-14 For example, in endurance ath-
letes, increases in different physiological markers (e.g. 
hemoglobin, hematocrit, and muscle oxidative capaci-
ties) and power capacity were observed after 5-21 days of 
a reduction in training volume of between 60 and 90%.15 
Similarly, in well-trained triathletes, a reduction in the 
volume-based load was associated with improvements in 
a 15-min cycling time trial.16 Aside from volume-based 
strategies, intensity-based tapering during 7 days after 7 
weeks of endurance training in male cyclists, revealed 
a tendency toward better 40-km time trial performance 
and other measures related to endurance capabilities (e.g. 
maximum oxygen consumption, power at ventilatory 
threshold, and muscle glycogen concentration).17 None-
theless, in the same study,17 the athletes who followed 
a volume-based approach presented superior improve-
ments in a series of physical and physiological measures 
when compared to intensity-based taper.17 In fact, a meta-
analysis indicated that a taper phase during which train-
ing volume is reduced (provided intensity is maintained) 
seems to be the most efficient strategy to maximize com-
petitive performance in top-level athletes.18

Regardless of the selected strategy, it can be inferred 
that a preplanned taper would be relevant for an ef-
fective prescription of plyometrics. For example, in a 
7-week study with male and female cross-country run-
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Data collection process

Data were extracted from the included articles using a cus-
tomized spreadsheet (Microsoft Excel, Microsoft Corpo-
ration, Redmond, WA, USA).

Data items

Aside from a measure of jump performance, extracted data 
also included the following information: the first author’s 
name, year of publication, country of the first author’s in-
stitution, quality of PJT treatment description, type of con-
trol, type of randomization, and number of participants per 
group. In addition, participants’ characteristics, previous ex-
perience with PJT, and competitive level were recorded. Re-
garding PJT elements, the data extracted considered the fre-
quency, duration, and intensity level of the training, number 
of jumps completed, types of jump drills, the combination (if 
applicable) of PJT with another form of training type, resting 
time between sets, repetitions, number of sessions, jumping 
surface, training phase, and tapering strategy. Finally, poten-
tial limitations of the studies were also recorded for a more 
comprehensive qualitative analysis of the outcomes.

Risk of bias in individual studies

The Physiotherapy Evidence Database (PEDro) Scale31, 32 
was used to assess the risk of bias and methodological 
quality of the included studies. This scale evaluates inter-
nal study validity on a scale from 0 (high risk of bias) to 
10 (low risk of bias). As in a similar previous PJT meta-
analysis,33 the quality of assessments was interpreted as 
follows: ≤3 points was considered poor quality, 4-5 points 
as moderate quality, and 6-10 points as high quality. If 
trials had already been assessed and listed on the PEDro 
database (or similar sources), those scores were adopted. 
Two independent reviewers (RRC-DA) performed this 
process and, in the event of a disagreement, a third review-
er checked the data and took the final decision. Agreement 
between reviewers was assessed using a kappa correlation 
for risk of bias. The agreement rate achieved was k=0.91.

Summary measures

Meta-analyses were conducted when at least three studies 
provided effect sizes (ES) for the jump performance out-
come.27, 34, 35 Means and standard deviations for a postint-
ervention measure were used to calculate an ES (Cohen’s 
d). When data values from a study were not available, the 
corresponding author was contacted requesting informa-
tion. When no response was obtained, software was used 
to obtain mean and standard deviation values from graphi-
cal data (GetData Graph Digitizer).

a taper18 as well as the effect of PJT28 may vary accord-
ing to the type of sport practiced, an additional inclusion 
criteria considered studies with cohorts of healthy team-
sport athletes (with no restriction for age or sex); 3) a 
measure of jump performance,27, 29 with a very high test-
retest reliability;30 and 4) studies that incorporated a taper 
(i.e. a reduction in the training load applied at the end of 
the training program)9, 12 and provided all details about 
the implemented strategy.18

Cross-sectional investigations, reviews, or training-
related studies not focusing on the effect of PJT exer-
cise were excluded. In addition, articles of poor quality, 
based on a risk of bias analysis, were not considered for 
inclusion. Excluded criteria also comprised observational 
studies, investigations in which the PJT content was not 
clearly described, studies with no full-text available, case 
reports, and repeated-bout effect interventions. Finally, 
studies that were not published in English were not ex-
plored.

Information sources

A systematic search was conducted in the electronic data-
bases PubMed, MEDLINE, Web of Science, and Scopus 
for relevant studies until August 1, 2019. Key words were 
collected through expert opinions, a systematic literature 
review, and controlled vocabulary (e.g. Medical Subject 
Headings: MeSH). Boolean search syntax using the opera-
tors “AND” and “OR” was applied. The words “ballistic,” 
“complex,” “explosive,” “force-velocity,” “plyometric,” 
“stretch-shortening cycle,” “jump,” “training,” “taper,” 
and “tapering” were used. After an initial search, accounts 
were created in the respective databases. Through these 
accounts, the lead investigator automatically received gen-
erated e-mails on updates regarding the search terms used. 
These updates were received on a daily basis (if available), 
and studies were eligible for inclusion until the initiation 
of manuscript preparation on October 15, 2019. Following 
the formal systematic searches, additional hand-searches 
were conducted. Grey literature sources (e.g. conference 
proceedings) were also considered if a full-text version 
was available. Lastly, the reference lists of included stud-
ies and previous reviews were examined to detect studies 
potentially eligible for inclusion.

Study selection

To select studies for inclusion, a review of all relevant ar-
ticle titles was conducted before an examination of their 
abstracts and, finally, of the full articles. The publications 
excluded, with the due reasons, were recorded.
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cords were initially identified and 70 PJT studies included 
taper, 34 studies included a randomized-controlled design, 
and of these, 14 included team-sport athletes and were eligi-
ble for meta-analysis,11, 28, 46-57 comprising 22 experimental 
groups and 278 participants involved in PJT interventions.

Study characteristics

The characteristics of the participants and the program-
ming parameters of the PJT interventions are displayed in 
Table I,11, 28, 46-57 while the taper characteristics of the in-
cluded studies are displayed in Table II.11, 28, 46-57

Risk of bias within studies

From the studies included in the meta-analysis, two 
achieved a quality assessment of 5 points, interpreted as 
moderate quality, while the other twelve achieved a qual-
ity assessment of 6-8 points, interpreted as high- quality 
(Table III).11, 28, 46-57

Results of individual studies and synthesis of results

Across all included studies, there was a moderate signifi-
cant improvement in jump performance (ES=0.73 [95% 
CI: 0.45-1.02], Z=5.11, P<0.001) (Figure 2).11, 28, 46-57 The 
relative weight of each study in the analysis varied between 
2.8% and 6.7%, demonstrating an equilibrated weight dis-

The inverse-variance random-effects model for meta-
analyses was used as it allocates a proportionate weight to 
trials based on the size of their individual standard errors36 
and facilitates analysis while accounting for heterogene-
ity across studies.37 This approach was used to better ac-
count for the inaccuracy in the estimate of between-study 
variance.38 The ESs are represented by the standardized 
mean difference alongside 95% confidence intervals (CIs). 
The ESs were interpreted using the following thresholds 
proposed by Hopkins et al.39 (<0.2: trivial; 0.2-0.6: small; 
>0.6-1.2: moderate; >1.2-2.0: large; >2.0-4.0: very large; 
>4.0: extremely large). All analyses were carried out us-
ing the Comprehensive Meta-Analysis program (version 
2; Biostat, Englewood, NJ, USA).

Synthesis of results

The percentage of total variation across the studies due to 
heterogeneity40 was used to calculate the I2 statistic. This 
represents the proportion of effects that are due to hetero-
geneity as opposed to chance.25 Low, moderate, and high 
levels of heterogeneity correspond to I2 values of <25%, 
25-75%, and >75%, respectively.40, 41 The χ2 test assesses 
if any observed differences in results are compatible with 
chance alone. A low P value, or a large χ2 statistic relative 
to its degree of freedom, provide evidence of heterogeneity 
of intervention effects beyond those attributed to chance.36

Risk of bias across studies

The risk of bias across studies was assessed using the ex-
tended Egger’s test.42 Sensitivity analyses were conducted 
to assess the robustness of the summary estimates to deter-
mine if a particular study accounted for the heterogeneity.

Additional analyses

To assess the potential effects of moderator variables, sub-
group analyses were performed. Using a random-effects 
model, the moderator variables total number of jumps, and 
taper magnitude and duration, were included in the analy-
ses. Participants were divided using a median split.43-45 
Meta-analyses stratification by each of these factors was 
performed, with a P value of <0.05 considered as the 
threshold for statistical significance.

Evidence synthesis

Study selection

Figure 1 provides a graphical schematization of the study 
selection process. Through database searching, 7,020 re-

Figure 1.—Flow diagram of the study selection process.
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Table I.—��Characteristics of jump training programs and of included study participants.

Authors/References N. G Age Sport Test Freq Weeks Intensity
Total 

number 
of jumps

Surface Training 
period

Ramirez-Campillo et al.11 25 (non-optimal) M 13.9 Soccer CMJ 2 7 Max 906 Grass IS
24 (optimal) 13.1

Vlachopoulos et al.28 15 M 13.8 Soccer CMJ 3 - 4 36 NR 8,880 Hard NR
Chtara et al.46 10 M 13.6 Soccer SLJ 2 6 NR 632 NR IS
Hammami et al.47 14 M 16.1 Soccer CMJ 2 8 NR 1,440 NR IS
Hernandez et al.48 6 (randomized) M 11 Basketball CMJ 2 7 Max 1,044 Wood IS

7 (non-randomized) 10
Kamalakkannan et al.49 12 (with weights) NR 19 Volleyball CMJA 3 12 NR 4,080 Water NR

12 (without weights)
Makhlouf et al.50 21 (balance-jump) M 11.1 Soccer CMJ 2 8 Max 1,826 NR NR

20 (agility-jump) 11.3
Poomsalood and Pakulanon51 5 M 19.6 Basketball CMJA 2 4 Max 960 Court NR
Ramirez-Campillo et al.52 8 (single surface)

8 (combined surfaces)
M 12.9

12.1
Soccer CMJ 2 8 Max 810 Grass IS

Ramirez-Campillo et al.53 12 (before soccer)
14 (after soccer)

M 16.9
17.1

Soccer CMJ 2 7 Max 1,424 Grass IS

Ramirez-Campillo et al.54 8 (1 session/week) F 22.8 Soccer CMJ 1 8 Max 810 Comb IS
8 (2 sessions/week) 21.4 2

Sedano et al.55 10 F 22.8 Soccer CMJ 3 12 Max 3,240 Synthetic IS
Vaczi et al.56 12 M 21.9 Soccer Drop CMJA 2 6 Max 925 NR IS
Yanci et al.57 15 (2 sessions/week) M 23.6 Futsal CMJ 2 6 NR 564 NR IS

12 (1 session/week) 22.6 1
CMJ: countermovement jump; CMJA: countermovement jump with arms; Comb: combined; F: female; Freq: frequency of training (days/week); G: gender; IS: in-
season; M: male; Max: maximal; n: number of participants; NR: not reported; SLJ: standing long jump.

Table II.—��Taper characteristics of included studies.

Authors/References
Number of jumps per week

Duration 
of the taper 

(days)

Decrease 
in training 

volume (%)

1 2 3 4 5 6 7 8 9 10 11 12 ≤7 >7 ≤40 >40

Ramirez-Campillo et al.11 (non-optimal) 96 108 120 146 162 180 96 X X
Ramirez-Campillo et al.11 (optimal) 96 108 120 146 162 180 96 X X
Vlachopoulos et al.28 2059 (weeks 1-12); 2416 (weeks 13-24); 2181 (weeks 25-36)a X X
Chtara et al.46 160 184 216 240 264 200 X X
Hammami et al.47 210 240 136 136 X X
Hernandez et al.48 (randomized) 94 116 146 168 198 228 94 X X
Hernandez et al.48 (non-randomized) 94 116 146 168 198 228 94 X X
Kamalakkannan et al.49 (with weights) 432 576 684 732 912 792 X X
Kamalakkannan et al.49 (without weights) 432 576 684 732 912 792 X X
Makhlouf et al.50 (balance-jump) 80 200 240 300 96 360 450 100 X X
Makhlouf et al.50 (agility-jump) 80 200 240 300 96 360 450 100 X X
Poomsalood and Pakulanon51 200 240 280 240 X X
Ramirez-Campillo et al.52 (single surface) 80 80 100 100 120 120 140 70 X X
Ramirez-Campillo et al.52 (combined surfaces) 80 80 100 100 120 120 140 70 X X
Ramirez-Campillo et al.53 (before soccer) 148 176 224 232 260 288 96 X X
Ramirez-Campillo et al.53 (after soccer) 148 176 224 232 260 288 96 X X
Ramirez-Campillo et al.54 (1 session/week) 80 80 100 100 120 120 140 70 X X
Ramirez-Campillo et al.54 (2 sessions/week) 80 80 100 100 120 120 140 70 X X
Sedano et al.55 240 270 210 270 300 240 200 330 270 330 360 300 X X
Vaczi et al.56 135 135 190 190 190 85 85 X X
Yanci et al.57 (2 sessions/week) 78 78 134 134 70 70 X X
Yanci et al.57 (1 session/week) 78 78 134 134 70 70 X X
athe volume is the total per every 12-weeks period.
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Additional analysis

Table IV shows a summary of the effects of moderator 
variables. Regarding the duration of the taper (days), the 
PJT programs that used a taper <7days or >7 days dem-
onstrated moderate effects (ES=0.80 [95% CI: 0.41-1.19], 
Z=4.0 [P<0.001]; ES=0.71 [95% CI=0.32-1.09], Z=3.6 
[P<0.001], respectively), with no significant differences 
between the two strategies (P=0.7).

tribution. In the sensitivity analysis to assess the robustness 
of the summary estimates, with each study deleted from 
the model once, the results remained consistent (P<0.001).

Risk of bias across studies

The percentage of total variation across the studies due to 
heterogeneity was low I2 (18.2%, P=0.22) for the differ-
ence in means, and the Egger test yielded a P=0.7.

Table III.—��Physiotherapy Evidence Database (PEDro) scale ratings.

N. 1 N. 2 N. 3 N. 4 N. 5 N. 6 N. 7 N. 8 N. 9 N. 10 N. 11 Total 
score

Ramirez-Campillo et al.11 1 1 1 1 0 0 1 1 1 1 1 8
Vlachopoulos et al.28 1 1 1 1 0 0 0 1 1 1 1 7
Chtara et al.46 1 1 0 1 0 0 0 1 1 1 1 6
Hammami et al.47 1 1 0 1 0 0 0 1 1 1 1 6
Hernandez et al.48 1 1 1 1 0 0 1 1 1 1 1 8
Kamalakkannan et al.49 1 1 0 1 0 0 0 1 1 1 1 6
Makhlouf et al.50 1 1 0 1 0 0 0 1 1 1 1 6
Poomsalood and Pakulanon51 1 1 0 1 0 0 0 1 1 1 1 6
Ramirez-Campillo et al.52 1 1 1 1 0 0 1 0 1 1 1 7
Ramirez-Campillo et al.53 1 1 1 1 0 0 1 1 1 1 1 8
Ramirez-Campillo et al.54 1 1 1 1 0 0 1 0 0 1 1 6
Sedano et al.55 1 1 0 1 0 0 0 1 0 1 1 5
Vaczi et al.56 1 1 0 1 0 0 0 1 1 1 1 6
Yanci et al.57 1 1 0 0 0 0 0 1 1 1 1 5

Figure 2.—Forest plot of increases in jump performance after a plyometric jump training with taper compared to controls for the studies included 
in the meta-analysis.11, 28, 46-57

Values shown are effect sizes with 95% confidence intervals (CI).
Std diff: standard difference.

-4.00

Favors control Favors plyometric taper

-2.00 0.00 2.00 4.00

Study name Statistic for each study Std diff in means and 95% CI

	 Std diff	 Standard	Variance	 Lower	 Upper	 Z value	 P value
	 in means	 error		  limit	 limit

Chtara et al.	 1.729	 0.524	 0.275	 0.702	 2.757	 3.299	 0.001
Hammami et al.	 1.848	 0.469	 0.220	 0.927	 2.768	 3.935	 0.000
Hernandez et al. (randomized)	 1.848	 0.469	 0.220	 0.927	 2.768	 3.935	 0.000
Hernandez et al. (non-randomized)	 -0.098	 0.690	 0.477	 -1.451	 1.255	 -0.142	 0.887
Kamalakkannan et al. (with weights)	 0.611	 0.510	 0.260	 -0.389	 1.611	 1.197	 0.231
Kamalakkannan et al. (without weights)	 0.254	 0.502	 0.252	 -0.729	 1.238	 0.507	 0.612
Makhlouf et al. (balance-jump)	 1.277	 0.448	 0.201	 0.399	 2.155	 2.850	 0.004
Makhlouf et al. (agility-jump)	 0.261	 0.420	 0.176	 -0.562	 1.084	 0.622	 0.534
Poomsalood and Pakulanon	 0.757	 0.655	 0.429	 -0.526	 2.040	 1.156	 0.248
Ramirez-Campillo et al. (non-optimal)	 0.286	 0.353	 0.124	 -0.406	 0.977	 0.810	 0.418
Ramirez-Campillo et al. (optimal)	 0.678	 0.362	 0.131	 -0.033	 1.388	 1.870	 0.061
Ramirez-Campillo et al. (1 session/week)	 0.227	 0.679	 0.461	 -1.103	 1.558	 0.335	 0.738
Ramirez-Campillo et al. (2 sessions/week)	 0.041	 0.612	 0.375	 -1.159	 1.242	 0.068	 0.946
Ramirez-Campillo et al. (before soccer)	 0.424	 0.505	 0.255	 -0.566	 1.413	 0.839	 0.401
Ramirez-Campillo et al. (after soccer)	 0.230	 0.489	 0.239	 -0.729	 1.189	 0.470	 0.639
Ramirez-Campillo et al. (single surface)	 0.697	 0.693	 0.480	 -0.661	 2.056	 1.006	 0.315
Ramirez-Campillo et al. (combined surfaces)	 0.367	 0.617	 0.381	 -0.842	 1.576	 0.595	 0.552
Sedano et al.	 3.574	 0.721	 0.519	 2.162	 4.986	 4.959	 0.000
Vaczi et al. 	 0.880	 0.428	 0.183	 0.042	 1.718	 2.058	 0.040
Vlachopoulos et al. 	 0.646	 0.375	 0.140	 -0.088	 1.380	 1.724	 0.085
Yanci et al. (2 sessions/week)	 0.301	 0.485	 0.235	 -0.650	 1.252	 0.621	 0.535
Yanci et al. (1 sessions/week)	 1.026	 0.528	 0.279	 -0.010	 2.062	 1.941	 0.052
	 0.733	 0.144	 0.021	 0.452	 1.015	 5.109	 0.000
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pennation angle) factors, among others.7 Interestingly, the 
results of the current review indicate that these adaptations 
are not significantly modified or reduced by the adoption 
of a tapering period and can be achieved by using different 
taper strategies and arrangements (i.e. total taper volume 
or duration, and type of PJT load applied before the taper). 
Notably, the use of tapering schemes following PJT has 
been associated with decreased levels of fatigue at the end 
of training interventions,58, 59 which potentially leads to in-
creased neuromuscular performance.60, 61

In fact, the implementation of taper periods seems to be 
an efficient approach, regularly used by coaches and sports 
scientists to promote significant performance gains in some 
periods of the season (e.g. close to competitions).12, 18, 23 
Specifically in team-sports, the high volume of matches and 
technical-tactical workouts typically faced by elite players 
makes the implementation of taper strategies difficult over 
the course of competitive seasons.62, 63 Nevertheless, in the 
course of training periods lasting between 4 and 8 weeks 
(i.e. preseason phases)12, 18, 23 or during less congested in-
season phases, adequate tapering approaches have been 
shown to be very effective. Indeed, based on our results, 
these strategies seem to be equally useful for both shorter 
(≤7 days) and longer (>7 days) time periods. In this sense, 
from an applied perspective, athletes’ subjective percep-
tions of wellness (e.g. soreness or muscular discomfort) 
may be simple and good indicators to determine the best 
phases for implementing efficient tapering strategies.28 An 
illustration of this occurrence can be found in the study by 
Vlachalopolous et al.28 in which a taper was not planned 
a priori, but a progressive reduction in the volume of PJT 
was applied throughout the final 12 weeks of the interven-
tion due to consistent reports of muscle soreness.

The meta-analytical data obtained here support the use 
of tapering, especially during some specific preparatory pe-
riods in team-sport athletes. Importantly, lower reductions 
in training volume (≤40%) appear to be the more effective 
to significantly improve jumping performance. However, 

Regarding the decrease in training volume (%), the 
PJT programs that used a taper <40% or >40% demon-
strated moderate effects (ES=1.18 [95% CI=0.36-1.99], 
Z=2.8 [P=0.005]; ES=0.61 [95% CI=0.37-0.86], Z=4.9 
[P<0.001], respectively), with no significant differences 
between the two tapering approaches (P=0.2). The PJT 
programs which incorporated a taper after a total volume 
of <1011 or >1011 jumps demonstrated moderate effects 
(ES=0.67 [95% CI: 0.37-0.97], Z=4.4 [P<0.001]; ES=0.82 
[95% CI: 0.33-1.31], Z=3.3 [P=0.001], respectively), with 
no significant differences between the two training vol-
umes (P=0.6).

Discussion

The aim of this systematic review and meta-analysis was 
to determine the effect of PJT programs applied in con-
junction with preplanned tapering strategies on the jump 
performance of team-sport athletes. In general, from 7020 
records identified, 14 studies were eligible for meta-analy-
sis, which resulted in a moderate and significant improve-
ment in jumping ability (ES=0.73; P<0.001). Moreover, 
similar significant improvements in jump performance 
were observed after analyzing the duration of the taper (≤7 
or >7 days; ES=0.80 and 0.71, respectively) and the num-
ber of jumps before the tapering (<1011 and >1011 jumps; 
ES=0.67 and 0.82, respectively). Lastly, a volume-based 
taper of PJT load of ≤40% or >40% showed distinct mag-
nitudes of increases in jump capacity (ES=1.18 and 0.61, 
respectively). The results of this meta-analysis revealed 
the crucial importance of incorporating a taper regime dur-
ing PJT in order to maximize performance enhancements 
in team-sport players.

Increases in jumping height in response to PJT pro-
grams have been extensively reported in numerous sport 
disciplines.3, 4, 33, 43 These respective improvements in per-
formance may be related to biomechanical (e.g. changes in 
joint knee angle), neuromechanical (e.g., increased motor 
unit recruitment), or structural (e.g. increased muscle fiber 

Table IV.—��Effect of moderator variables on jump performance after plyometric jump training with taper.

Subgroup Effect size with 95% 
confidence interval

Effect
descriptor Groups N. Within-group I2 (%) Within-group Pa Between-group Pb

≤7 days of taper 0.80 (0.41-1.19) Moderate 7 54 22.5 <0.001 0.744
>7 days of taper 0.71 (0.32-1.09) Moderate 15 224 50.6 <0.001
≤40% training volume decrease 1.18 (0.36-1.99) Moderate 6 64 73.0 0.005 0.196
>40% training volume decrease 0.61 (0.37-0.86) Moderate 14 214 2.3 <0.001
<1,011 total jumpsc 0.67 (0.37-0.97) Moderate 11 139 4.7 <0.001 0.610
>1,011 total jumps 0.82 (0.33-1.31) Moderate 11 139 61.2 0.001
aTest of null (2-tail), mixed model; bP value, heterogeneity, total between, mixed model; cthe categorization of total volume was performed according to the median 
split technique.

COPYRIGHT©
 2021 EDIZIONI MINERVA MEDICA



RAMIREZ-CAMPILLO 	 TAPERING IN PLYOMETRIC JUMP TRAINING

60	 The Journal of Sports Medicine and Physical Fitness	 January 2021 

fects on neuromuscular abilities, practitioners are encour-
aged to implement adequate tapering phases during plyo-
metric training interventions in order to induce superior in-
creases in sport form and maximize athletic performance. 
According to the data reported here, the taper schemes can 
be effectively prescribed and applied in a very flexible 
manner, over shorter (≤7 days) or longer (>7 days) time 
periods, and using lower (≤40%) or higher (>40%) rates of 
volume reduction in PJT volume.
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