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Abstract

Introduction: Plyometric training is a widely used method to improve explosive strength and jumping ability in
adolescents, a crucial stage for the development of motor skills. Its growing use in school and sports settings makes it
necessary to analyze its efficacy and safety in young populations.

Objective: To evaluate the effect of plyometric training on explosive strength and horizontal jump performance in
adolescents aged 14 to 16 years, based on the most recent scientific evidence.

Methodology: A systematic review of literature published between 2020 and 2025 was conducted, searching the Scopus
y Web of Science databases. Studies with an experimental or quasi-experimental design, an adolescent population, a
specific plyometric intervention, and measurement of explosive strength or jump performance were included.

Results: The reviewed studies reported significant improvements in explosive strength, vertical jump height, and
horizontal jump distance, with mean increases of 8% to 15% after 6- to 12-week intervention programs. The greatest
effects were found in structured programs conducted two to three times per week.

Discussion: Despite the positive results, common methodological flaws were identified, such as the lack of post-
intervention follow-up and insufficient control of external variables.

Conclusions: Plyometric training is an effective way to improve physical performance in adolescents when tailored to
their biological maturation level and conducted under professional supervision, with implications for physical education
and sports training.

Keywords: Plyometric training; athletic performance; long jump; adolescents; physical education.

Resumen

Introduccioén: El entrenamiento pliométrico es un método ampliamente utilizado para mejorar la fuerza explosiva y el
salto en adolescentes, una etapa crucial para el desarrollo de habilidades motoras. Su uso creciente en ambientes
escolares y deportivos hace necesario analizar su eficacia y seguridad en poblaciones jovenes.
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Objetivo: Evaluar el efecto del entrenamiento pliométrico sobre la fuerza explosiva y el salto horizontal en adolescentes
de 14 a 16 afios, segun la evidencia cientifica mas reciente.

Metodologia: Se realizé una revision sistematica de literatura publicada entre 2020 y 2025, consultando las bases de
datos Scopus y Web of Science. Se incluyeron estudios de disefio experimental o cuasi-experimental, poblacién
adolescente, intervencion pliométrica especifica y medicion de fuerza explosiva o salto.

Resultados: Los estudios revisados informaron de mejoras significativas en la fuerza explosiva, la altura de salto vertical
y la distancia de salto horizontal, con aumentos medios del 8 % al 15 % después de programas de intervencién de 6 a
12 semanas. Los mayores efectos se encontraron en programas estructurados 2-3 veces por semana.

Discusién: A pesar de los resultados positivos, se encontraron fallos metodolégicos comunes, como la falta de
seguimiento post-intervencion y el control insuficiente de variables externas.

Conclusiones: El entrenamiento pliométrico es una forma efectiva de mejorar el rendimiento fisico en adolescentes
cuando se ajusta a su nivel de maduracion biolégica y se realiza bajo supervision profesional, con implicaciones para la
Educacion Fisica y el entrenamiento deportivo.

Palabras clave: Entrenamiento pliométrico; rendimiento deportivo; salto de longitud; adolescentes; Educacion
Fisica.

Introduction

The long jump is one of the most biomechanically complex athletic events, involving the interplay of
running speed, explosive power, neuromuscular coordination, and technical efficiency during the
takeoff, flight, and landing phases. Unlike other forms of jumping, the horizontal jump requires not only
a high force output in a very short time but also an efficient transfer of the generated energy in the
horizontal direction, making this ability a good indicator of neuromuscular performance in young
athletes. In this regard, plyometric training has emerged as one of the most widely used strategies for
improving jumping ability, as it is based on exploiting the stretch-shortening cycle, a physiological
mechanism that allows for maximizing muscular power thru elastic energy and neuromuscular reflexes.

Plyometric training involves performing explosive movements that include a rapid eccentric phase
immediately followed by a powerful concentric phase, which induces muscular, tendinous, and neural
adaptations. These adaptations include increases in muscle-tendon complex stiffness, improvements in
intermuscular coordination, optimization of motor unit recruitment, and greater efficiency in force
transmission—factors that influence performance in jump tests. Studies have shown that this type of
training is effective in improving variables such as explosive strength, muscular power, and
performance in various types of jumps, especially when planned in a structured and progressive manner
(Garcia-Hermoso et al., 2020).

During adolescence, between the ages of 14 and 16, athletes undergo significant biological, hormonal,
and neuromuscular changes. It is a stage characterized by great plasticity of the neuromotor system,
making adolescents susceptible to training stimuli to develop strength and power. In this context, the
appropriate application of plyometric programs can induce adaptations capable of improving athletic
performance and consolidating efficient and safe movement patterns. However, applying these
methodologies to young populations requires planning that takes into account load progression,
training individualization, and technical supervision to prevent injuries and overloads.

Current scientific literature has reported the benefits of plyometric training in adolescents. Pradas-
Valverde et al. (2020) found significant improvements in explosive strength measures among
adolescent swimsuits following structured plyometric programs. Tipantiza (2023) studied the effect of
plyometric training on jump performance in volleyball spikers, showing significant improvements after
specific programs.

Furthermore, systematic reviews and meta-analyses have verified that plyometric training is effective
in improving various physical capacities in young people. Lin et al. (2020) conducted a meta-analysis of
several studies involving children and adolescents, in which they determined that plyometric training
produces moderate-to-large effects on explosive strength, speed, and vertical jump. These results are
consistent with those of Hammami et al. (2021), who found improvements in the physical fitness of
prepubertal soccer players following controlled plyometric programs.
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But despite the evidence of plyometrics’ effectiveness in improving muscular power, most studies have
focused on analyzing vertical jump performance in tests such as the countermovement jump, squat
jump, or drop jumps. Studies such as those by Lin et al. (2021) have examined the ideal duration of
plyometric programs and compared different methods, respectively, and have repeatedly found
improvements in vertical jump among adolescent athletes. However, these studies do not report on the
effect of plyometrics on the long jump, a test with very different biomechanics.

The long jump requires superior horizontal force at takeoff and optimal coordination of approach speed
with the explosive power of the lower limbs. In this vein, Ramirez and Paula (2025) indicated that
specific plyometric exercises (drop jumps and bounding drills) can induce favorable adaptations for the
horizontal jump; however, the evidence remains limited and contradictory when studied in adolescent
populations. Solano et al. (2024) found a strong association between explosive strength and the
horizontal jump in adolescents and highlighted the need for training interventions aimed at improving
this relationship.

Additionally, some studies have compared the effectiveness of plyometric training with traditional or
functional methods. Robayo (2026) found that plyometric programs produce greater improvements in
jump power in adolescents than conventional training, while Ospina et al. (2023) determined the effects
of plyometric training based on functional exercises in Colombian soccer players (17-18 years old)
according to their position on the field. These results indicate that, although different methods can
improve strength, plyometrics offer specific benefits for enhancing explosive actions such as the long
jump.

Despite the growing evidence, there is still a gap in the scientific literature due to the lack of studies that
differentiate by age range and biological maturation, and the absence of the horizontal jump as the
primary variable under investigation. Furthermore, the methodological heterogeneity of current studies
makes it difficult to compare results and develop practical recommendations. Chen et al. (2023) found
that there is a wide variety of instruments and tests used to measure jumping ability in schoolchildren,
highlighting the need to standardize evaluation criteria. This methodological heterogeneity is
compounded by the scarcity of systematic reviews focused exclusively on the long jump in adolescents,
which limits the transfer of scientific findings to applied settings.

In this context, it is evident that there is a need to conduct a systematic review that integrates, critically
analyzes, and synthesizes the available scientific evidence on the effects of plyometric training on long
jump performance in adolescent athletes aged 14 to 16 years. Such a review would not only identify
effective intervention patterns but also recognize potential risks, methodological limitations, and
knowledge gaps to guide future research.

The present systematic review is justified by the limited availability of synthesis studies that specifically
examine the effects of plyometric training on long jump performance in adolescents. Likewise, it gains
relevance in the context of the motor development characteristic of this developmental stage, which is
considered critical for consolidating skills that influence both long-term athletic performance and injury
prevention. From an applied perspective, the results obtained can serve as a basis for guiding coaches,
physical education teachers, and sports professionals in designing training programs that are more
effective, safer, and tailored to the biological maturation level of young athletes. Finally, this review aims
to contribute to the advancement of scientific knowledge by integrating and critically evaluating the
available evidence in a field of growing interest and expansion.

Consequently, the objective of this systematic review is to critically analyze the available scientific
evidence on the effects of plyometric training on long jump performance in adolescent athletes aged 14
to 16 years, with the aim of identifying the characteristics of the most effective programs, evaluating
their benefits and limitations, and formulating practical recommendations for their implementation in
youth sports settings, based on up-to-date scientific evidence.

Method

This systematic review aims to identify, analyze, and synthesize the existing scientific evidence on the
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effect of plyometric training on long jump performance in adolescent athletes aged 14 to 16 years. The
review was conducted following the PRISMA 2020 protocol (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses), which defines strict criteria to ensure transparency, reproducibility, and
methodological quality in systematic reviews (Page et al., 2021). An exhaustive search was conducted
in reputable academic databases, using controlled terms and Boolean operators, and predefined
inclusion and exclusion criteria were applied to select relevant studies. The risk of bias assessment and
the methodological quality of the included studies were evaluated using validated instruments, ensuring
the reliability of the results.

Data sources and search strategies

For the systematic review, only the Scopus and Web of Science databases were selected due to their
global prestige, high scientific impact, and strict indexing criteria, which ensure the inclusion of peer-
reviewed literature and methodologically rigorous studies in sports science and exercise physiology.
Both databases offer broad multidisciplinary coverage and provide access to relevant studies from high-
impact journals, making them perfect sources for finding high-quality, up-to-date scientific evidence.

The search was conducted from January 2020 to August 2025 to retrieve recent and relevant studies on
plyometric training and the long jump in adolescent populations. Articles indexed in English and Spanish
were included, given the hegemony of the English language in global science and the importance of
studies published in Spanish-speaking contexts.

The search equation was formulated using keywords and descriptors related to plyometric training,
horizontal jumping, and the adolescent population, combined with the Boolean operators AND and OR.
The search equation was:

("plyometric" OR "jump training" OR "explosive training” OR "power training") AND ("long jump" OR
"broad jump" OR "horizontal jump"” OR "jumping") AND ("adolescent” OR "youth" OR "teenager" OR
"young athlete") AND ("effectiveness” OR "impact" OR "benefit" OR "outcome") AND ("athlete” OR
"sports” OR "performance” OR "training").

This equation was adjusted to each database’s syntax to improve result retrieval. Filters were used to
select only peer-reviewed articles with full text available. The search strategy was systematically
documented and verified by two independent reviewers, ensuring transparency, methodological
reproducibility, and reduced bias in study selection.

Eligibility criteria
Inclusion criteria:

For this systematic review, rigorous inclusion criteria were defined to ensure the relevance, quality, and
methodological validity of the included studies. Original articles, experimental and quasi-experimental
studies, and quantitative systematic reviews were included, provided they were published in peer-
reviewed scientific journals. The sample consisted of adolescents aged 14 to 16 who participated in a
school-based or federated sports activity conducted within a regular physical training or motor
development context.

Studies from any country were included, provided the institutional context was in formal education or
sports settings (schools, colleges, clubs, or sports academies). The publication period was from January
2020 to August 2025 to include the most recent scientific evidence. Studies in Spanish, English, and
Portuguese were also included to ensure linguistic coverage and allow for the inclusion of relevant
literature from around the world and Latin America.

Exclusion criteria:

Theses, conference presentations, proceedings or abstracts, and non-peer-reviewed documents were
excluded because they do not provide sufficient guaranties of methodological rigor. Likewise, articles
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for which the full text was not accessible were excluded, as incomplete information does not allow for
an adequate assessment of the study’s quality.

Studies in populations other than the defined one (adults, children under 14 years of age, non-athletes)
were also excluded. Studies conducted in clinical, therapeutic, or rehabilitation settings that were not
directly related to the use of plyometric training in adolescent athletes were excluded, as were those in
which combined interventions were analyzed and the specific effect of the plyometric method could not
be isolated.

Article selection procedure

The selection of studies was conducted following the PRISMA 2020 guidelines to ensure transparency,
traceability, and methodological rigor at every stage. In the initial search, 241 records were retrieved
from the Scopus (n = 115) and Web of Science (n = 126) databases. Then, duplicate records (n = 20) and
those flagged as ineligible by automated tools (n = 80) were removed, thus refining the initial pool of
results. Next, 141 records were reviewed by reading titles, and 30 were excluded for not meeting the
thematic relevance criteria.

In the screening process, the titles and keywords of the remaining studies were reviewed, and an
additional 40 records were excluded because they did not align with the review’s objective or addressed
topics not directly related to plyometric training and jumping in adolescent populations. As a result of
this stage, 61 articles were preselected for full-text retrieval. Of these, only 21 studies met the initial
criteria for full-text review in the eligibility stage.

In the eligibility assessment, eight studies were excluded for various reasons: irrelevant
population/context (n = 2), study objective not aligned with the review’s objectives (n = 3), and
insufficient/inadequate methodological design (n = 3). Finally, 13 studies met all inclusion criteria and
were included in the systematic review.

The entire selection process was carried out independently by two reviewers, who screened each record
at the different stages. In the event of any disagreement regarding the inclusion or exclusion of a study,
it was resolved by a third reviewer, ensuring objectivity and reducing the risk of bias in the selection of
articles.

Assessment of methodological quality

The methodological quality of the studies included in this systematic review was assessed using the
Mixed Methods Appraisal Tool (MMAT) 2018, developed by Hong et al. (2018), which allows for the
standardized evaluation of studies with diverse methodological designs, such as experimental, quasi-
experimental, and systematic reviews. This tool was chosen because it is valid, applicable to mixed-
methods reviews, and widely used in high-impact studies.

The results of the methodological quality assessment, presented in Table 1, reveal that all thirteen
included studies achieved methodological quality scores of 80% or higher, which is considered high
methodological quality. The overall mean score was 8.8 out of 10 (88%), demonstrating adequate
scientific rigor in the body of evidence analyzed. The highest-rated criteria were clarity of objectives,
suitability of the study design, quality of data analysis, and scientific significance, while the lowest scores
were mainly for the explicit statement of ethical considerations and methodological limitations, which
were not always reported accurately.

Data extraction and analysis

Data extraction and coding were carried out systematically and in a standardized manner, according to
a pre-established protocol to ensure consistency and reliability in the process. For each study, data were
extracted on the authors, year of publication, sample characteristics, intervention setting,
methodological design, duration and description of the plyometric training program, measurement
instruments, variables measured, and main results. Data extraction was performed independently by
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two reviewers, who entered the information into structured matrices created for this purpose. Next, the
extracted data were compared and cross-checked to ensure accuracy, and discrepancies were resolved
by consensus and, when necessary, with a third reviewer. The data were analyzed using a narrative
synthesis, as the heterogeneity of study designs, populations, and intervention protocols precluded a
quantitative meta-analysis. This methodology made it possible to identify patterns, trends, and
similarities across the studies, and to compare the results according to training duration, application
context, and the characteristics of the adolescent population studied.

Results

Figure 1. PRISMA 2020 Flow Diagram
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Source: Page etal. (2021).

Table 1. Results of the methodological quality assessment of the included studies

Study Cl C2 C3 €4 C5 C6 C7 €8 (9 cC10 Total % methodological Category
score quality
Chen etal. (2023) 1 1 1 1 1 05 1 1 1 1 9.5 95% Hight
quality
Thagi et al. (2020) 1 1 1 1 1 05 1 05 1 1 9.0 90% Hight
quality
Kryeziu etal. (2023) 1 1 05 1 1 0 1 05 1 1 8.0 80% Hight
quality
Ramirez-Campillo et al. 1 1 1 1 1 0 1 1 1 1 9.0 90% Hight
(2020) quality
Ramirez-Campillo et al. 1 1 1 1 1 0 1 1 1 1 9.0 90% Hight
(2023) quality
Kozlenia et al. (2025) 1 1 1 1 1 05 1 05 1 1 9.0 90% Hight
quality
Alonso-Aubin et al. 1 1 1 1 1 05 1 05 1 1 9.0 90% Hight
(2025) quality
Putera etal. (2023) 1 1 1 1 1 0 1 05 1 1 8.5 85% Hight
quality
Tian et al. (2025) 1 1 1 1 1 05 1 05 1 1 9.0 90% Hight
quality
Ramirez-Campillo et al. 1 1 1 1 1 05 1 1 1 1 9.5 95% Hight
(2020b) quality
Neves et al. (2025) 1 1 1 1 1 05 1 05 1 1 9.0 90% Hight
quality
Liu et al. (2024) 1 1 1 1 1 05 1 05 1 1 9.0 90% Hight
quality
Kurt et al. (2023) 1 1 05 1 1 0 1 1 1 05 80 80% Hight
quality
Total 8.8 88% Hight
quality
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Note 1:

C1 = The research objectives or questions are clearly formulated and justify the study.
C2=The study design (qualitative, quantitative, review, etc.) is appropriate for addressing the objective.
C3=The methods, procedures, inclusion/exclusion criteria, and sampling are clearly described.

C4= The data collection instruments or techniques are valid, reliable, and appropriate.
C4 = The analysis (statistical, thematic, comparative, etc.) is consistent with the objectives and type of study.
C6 = Ethical aspects are mentioned (informed consent, institutional approval, confidentiality).

C7 = The conclusions are derived from the results and address the stated objective.
C8 = The study acknowledges its methodological limitations or potential biases.

C9 = The methodological information allows for replication of the study or its full understanding.
C10 = The study provides useful, up-to-date, and relevant evidence for the field of knowledge.
Note 2: Overall scoring: Yes = 1 point; Partial = 0.5 points; No / Not determined = 0 points
Note 3: Final calculation: Total sum + 10 x 100 = % methodological quality
Note 4: Categories: 80-100% = High quality; 60-79% = Moderate quality; <60% = Low quality
Source: Adapted from Hong et al. (2018). Mixed Methods Appraisal Tool (MMAT).

Table 2. Main data collected in the analyzed studies

e E
ACTIVIDAD
FisiCA

# Author Sample / Objective Design / instruments Variables Main results Conclusion
(year) age analyzed
1 Chenetal. Adolescent To evaluate the Systematic review and Explosive strength, Statistically Plyometric
(2023) athletes / effect of meta-analysis; vertical and  significant training

12-18 years  plyometric countermovement horizontal jump  improvements significantly
training on lower-  jump, squat jump, performance, were found in improves lower-
limb explosive  standing long jump, running speed. vertical jump, limb explosive
strength in and short-distance horizontal ~ jump, strength in
adolescent speed tests. and running speed adolescents.
athletes. with consistent

positive effects.
2 Thaqi et 220 To analyze the Experimental study Muscular power, Significant Plyometric
al. (2020) students / impact of a 12- with control group; acceleration speed, improvements training enhances
16 years week plyometric  vertical and horizontal =~ muscular were observed in multiple physical
program on jump tests, speed, endurance. muscular  power, capacities in
overall  physical coordination, and acceleration speed, adolescents when
performance. muscular endurance and endurance after  applied
tests. the intervention. systematically.

3 Kryeziu 195 To determine the Quasi-experimental Explosive strength, The experimental Plyometric
et al. adolescents effect of a study; linear speed linear speed. group showed training improves
(2023) / 15 years plyometric tests, standing long significant explosive strength

program on speed  jump, triple jump, and improvementsinall and speed in
and explosive  vertical jump tests. variables compared  adolescents.
strength. with the control

group.

4 Ramirez- 1,499 young To analyze the Systematic review and Jump performance, Moderate to large Plyometric
Campillo soccer effect of meta-analysis; vertical running speed. effect sizes were training is an
et al. players plyometric jump tests and speed reported for jump effective strategy
(2020) training on jump tests. and speed to improve

and speed performance. physical

performance. performance  in
young soccer
players.

5 Ramirez- 744 To examine the Systematic review and Muscular strength, Similar The effectiveness
Campillo adolescents effects of meta-analysis; vertical jump performance, improvements of plyometric
et al. plyometric and horizontal jump speed. were achieved training is not
(2023) training according tests and reactive across adolescents  conditioned by

to biological  strength assessments. with different  biological
maturation. maturation levels. maturation.

6 Kozlenia 182 school To determine the Experimental study; Muscular power, Significant but  Plyometric
et al. students / effects of vertical jump and cardiorespiratory small training can
(2025) 14-15years  plyometric aerobic endurance  endurance. improvements in  improve physical

training tests. physical fitness fitness in  the
integrated into were observed. school setting
physical education when applied
classes. regularly.

7 Alonso- 32 students To determine  Experimental study; Jump height, take-  Significant Plyometric
Aubin et /16years neuromuscular vertical jump test off velocity, improvements training  during
al. (2025) changes following using force platforms. mechanical were observed in  physical education

a short-duration impulse. the experimental classes enhances

plyometric group for all neuromuscular

program. analyzed variables. capacity in
adolescents.

8 Putera et 33 males / To analyze the Experimental study; Muscular strength, All groups Different types of
al. (2023)  18-22years impact of different speed, strength, and power, speed. significantly plyometric

plyometric jump tests. improved muscular training effectively
exercises on strength,  power, improve physical
physical and speed after the performance.
performance. intervention.

9 Tian etal. 30 female To compare the Experimental study; Jump performance, Plyometric training Plyometric
(2025) basketball effects of vertical and horizontal  speed. produced greater training is

players plyometric jump tests and speed improvements than  superior for
training and  tests. traditional improving  jump
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resistance and speed
training. performance.
10 Ramirez- 38 soccer To compare the Randomized Muscular strength, Better  outcomes The sequencing of
Campillo players / 17  timing of controlled trial; jump speed, endurance. were achieved plyometric
et al. years plyometric and speed tests. when  plyometric  training influences
(2020b) training within the training was  physical
training session. performed before adaptations.
sport-specific
training.
11 Neves et 34 futsal To compare Experimental study; Muscular strength, Both methods  Unilateral and
al. (2025)  players unilateral and jump and speed tests. speed, agility. similarly improved bilateral
bilateral physical plyometric
plyometric performance. training are
training combined equally effective.
with speed
exercises.
12 Liu et al. 52 soccer To compare the Randomized Jump performance, Both micro-dosed Lower-volume,
(2024) players / 16  effectiveness  of controlled trial; jump acceleration. and traditional  distributed
years micro-dosed and acceleration tests. plyometric training  plyometric
plyometric produced  similar  training can
training. improvements. induce
comparable
adaptations.
13 Kurtetal. 32 soccer To compare Experimental study; Stretch-shortening No significant ~ Short-duration
(2023) players / 12 vertical and jump and speed tests. cycle performance, improvements programs may be
years horizontal power. were observed after  insufficient to
plyometric six weeks of induce
training. intervention. adaptations in
young athletes.
Prepared by the authors.
Narrative syhthesis

The reviewed scientific evidence shows that plyometric training is an effective intervention for
improving physical performance in adolescents, especially in variables related to lower-limb explosive
strength and jump test performance. Meta-analyses with the highest methodological rigor (Chen et al,,
2023; Ramirez-Campillo et al., 2020) find statistically significant improvements in horizontal jump,
vertical jump, and sprint speed, strengthening the existing evidence. These studies, with large samples
and robust statistical analyzes, conclude that plyometrics induce significant neuromuscular adaptations
in adolescents, a period of high motor plasticity.

From a practical perspective, experimental studies conducted in school and sports settings demonstrate
that structured plyometric programs lead to significant improvements in long jump performance and
the ability to generate force in short periods of time. Studies such as those by Thaqi et al. (2020) and
Kryeziu et al. (2023) show that approximately twelve-week interventions with two or three sessions
per week significantly improve muscular power, acceleration speed, and horizontal jump. These results
indicate that manipulating the stimulus dose is a crucial variable for inducing maximal adaptations in
adolescents.

Another important aspect is how biological maturation and the type of training influence the response
to plyometric stimulation. The meta-analysis by Ramirez-Campillo et al. (2023) provides evidence that
plyometric training is effective in both less and more mature adolescents, supporting its use across a
wide range of youth ages. Furthermore, recent research has shown that different training methodologies
(unilateral or bilateral execution, volume microdosing) produce similar improvements in the horizontal
jump, provided that an appropriate load progression is followed (Liu et al.,, 2024; Neves et al., 2025).

The incorporation of plyometric training in school settings also emerges as a topic of interest in the
reviewed literature. Studies in physical education classes, such as those by KoZlenia et al. (2025) and
Alonso-Aubin et al. (2025), show that even short-duration programs can induce improvements in
neuromuscular and jumping performance, although with effect sizes smaller than those found in
specialized sports training. These findings support the use of plyometric training as a formative training
method, but also indicate that manipulating the duration and intensity of interventions can induce
greater adaptations.

Finally, the synthesis of the analyzed studies reveals certain common limitations that should be taken
into account when interpreting the results. While most studies find benefits from plyometric training,
there is considerable heterogeneity in protocols and more evidence for vertical jump than for long jump.
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Studies such as that by Kurt et al. (2023) show that short-duration interventions are not sufficient to
elicit significant adaptations in younger adolescents, which supports the need for future studies that
specifically examine the horizontal jump, using longitudinal designs and taking into account variables
such as biological age, sex, and sports experience.

Discussion

The findings of this systematic review confirm that plyometric training is an effective way to improve
neuromuscular performance and explosive strength in adolescents, especially in jumping and
acceleration movements. These results are consistent with the meta-analysis by Chen et al. (2023),
which found statistically significant effects of plyometric training on horizontal and vertical jump
performance and on running speed in adolescent athletes. The consistency of these results supports the
hypothesis that, during adolescence, high neuromuscular plasticity allows for favorable adaptations to
well-structured explosive stimuli.

In line with the above, the meta-analyses by Garcia-Hermoso et al. (2020) and Ramirez-Campillo et al.
(2020) provide solid evidence that plyometric training improves overall physical fitness in young
athletes, with significant gains in explosive strength and jump test performance. These studies agree
that the magnitude of the improvements depends on the duration of the program and on an appropriate
dosage of training volume. In line with this, the findings of Kryeziu et al. (2023) and Thagqi et al. (2020)
confirm that interventions lasting approximately twelve weeks with a minimum frequency of two
sessions per week induce more stable adaptations over time in adolescents.

An important point debated in the literature is the context-specificity of plyometric training. Studies
conducted in the school setting, such as those by Alonso-Aubin et al. (2025) and Kozlenia et al. (2025),
demonstrate that incorporating plyometric programs into physical education classes improves
neuromuscular performance and power, albeit with smaller effect sizes than in the context of sports
training. This difference may be due to the fact that the stimuli used in schools are neither high-intensity
nor high-volume, but it indicates that plyometrics is a safe form of training in the school setting, although
its effect could be improved with more specific and progressive planning.

From a methodological standpoint, the findings also indicate that different ways of manipulating
plyometric training can elicit similar adaptations when the total volume is equivalent. In this vein, the
study by GuiYang et al. (2024) finds that microdosing plyometric training—spreading it across more
weekly sessions with lower volume per session—produces similar improvements in jumping and
acceleration compared to traditional programs. These findings are consistent with those of Neves et al.
(2025), who found no significant differences between unilateral and bilateral plyometric training
combined with speed exercises, demonstrating considerable methodological flexibility for working with
youth populations.

Biological maturation is another variable to discuss. The meta-analysis by Ramirez-Campillo et al.
(2023) provides evidence that plyometric training is effective in both less and more mature adolescents,
supporting its use across a wide age range. However, these authors also indicate that the heterogeneity
of maturation estimation methods prevents making definitive recommendations. This consideration
becomes especially important when compared with studies such as that by Hammami et al. (2021),
which highlight the importance of manipulating load in young populations to ensure the safety and
effectiveness of the stimulus.

However, not all studies report consistent positive results. The evidence from Kurt etal. (2023) suggests
that short programs lasting six weeks or less are not sufficient to improve the stretch-shortening cycle
in adolescents. This result adds a new element to the evidence, indicating that the absence of results in
some studies does not rule out the effectiveness of plyometric training, but may instead be due to an
insufficient stimulus dose, especially in less-trained populations.

From a practical standpoint, the findings of this review align with those of Putera et al. (2023) and Tian
etal. (2025), who found that plyometric training produces greater improvements in jumping and speed
than conventional strength training in sports requiring repeated explosive movements. These results
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support the relevance of plyometrics as a fundamental part of youth sports training programs, provided
that technical execution and individualized load progression are prioritized.

While the overall evidence is solid, this review identifies certain gaps in the reviewed literature. Among
the limitations, the wide variability in training protocols stands out, as do studies focused more on
vertical than horizontal jumping and the limited attention given to variables such as sex, sociocultural
context, or level of sports practice. Furthermore, many studies do not clearly report their
methodological limitations or conduct long-term follow-up, which prevents determining the
sustainability of the adaptations observed.

As a scientific contribution, the current review synthesizes and compares recent, high-quality
methodological evidence, thereby enabling a more precise understanding of the effects of plyometric
training in adolescents. Emphasizing the assessment of explosive performance and horizontal jumping,
this book broadens the scope of the literature and provides evidence-based practical guidelines for
coaches, physical education teachers, and sports professionals. Furthermore, the results reaffirm the
need for future studies with longitudinal designs, standardized protocols, and analyzes by sex and
biological maturation to optimize the use of plyometric training in young people.

Conclusions

The findings of this systematic review show that plyometric training is an effective intervention for
improving long jump performance in adolescents aged 14 to 16 when applied progressively,
systematically planned, and tailored to their level of biological maturation. The reviewed evidence
suggests that this type of training produces significant improvements in lower-limb explosive power,
enhances neuromuscular coordination, and improves the mechanical efficiency of the takeoff phase, all
of which are critical for the horizontal jump.

Although most of the studies analyzed use the vertical jump as a test, the changes found in muscle
activation, use of the stretch-shortening cycle, and force transfer support a direct application to the long
jump, especially when programs include plyometric exercises specifically for horizontal power. In line
with this, session duration and weekly frequency are key variables in achieving the greatest training
benefits in adolescent populations.

From a practical standpoint, these results support the inclusion of plyometric training in school-based
and federated youth sports training programs. However, its implementation should prioritize technical
control, load progression, and stimulus individualization, with periodic assessments to adjust the
program and minimize the risk of injury from improper use of the method.

In the scientific field, this review highlights the need for future studies that directly examine the effect
of plyometrics on the long jump in adolescents, taking into account moderating variables such as sex,
biological age, athletic experience, and sociocultural context. Studies are also needed to verify specific
protocols and compare the use of isolated and combined interventions to strengthen the evidence and
improve decision-making in youth sports training.
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