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ABSTRACT
Introduction: Plyometric training consists of a compound of stretching followed by immediate 

contraction, favoring the elastic properties of the soft tissues and aiming to promote a higher explosive 
force in the athletes. Objective: Explore the impact of plyometrics on aerobic gymnastics practitioners' 
explosive force in the lower limbs. Methods: In this experiment, a total of 16 aerobic gymnastics athletes 
were selected and divided into two groups: the control group and the experimental group. The control 
group remained with their usual training, while a sport-specific plyometric protocol was added to 
the experimental group. Results: Composite plyometric training can improve the short-distance 
running ability of aerobic gymnastics athletes; the effect of running 5m in the start and 10m in the 
start was statistically evidenced. However, the 20m run had similar results. Conclusion: The explosive 
power of the lower limbs in different activities is related to the specific training of aerobic gymnastics 
athletes focused on the muscles corresponding to the activity, showing a significant positive correlation. 
Level of evidence II; Therapeutic studies - investigation of treatment outcomes.
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RESUMO
I n t r o d u ç ã o : O  t r e i n a m e n t o  p l i o m é t r i c o  c o n s i s t e  n u m  c o m p o s t o  d e  a l o n g a m e n t o  s e g u i d o  d e  

im e d ia t a  c o n t ra ç ã o , f a v o re c e n d o  a s  p ro p r i e d a d e s  e lá s t i c a s  d o s  t e c id o s  m o le s  v i s a n d o  p ro m o v e r  u m a  
m a io r  f o rç a  d e  e x p lo s ã o  n o s  a t le t a s . O b je t iv o : E x p lo ra r  o s  im p a c t o s  d a  p l io m e t r ia  s o b re  a  fo rç a  e x p lo s iv a  
n o s  m e m b ro s  in f e r io re s  d o s  p ra t i c a n t e s  d e  g in á s t i c a  a e ró b ic a . M é t o d o s : N e s t e  e x p e r im e n t o , u m  t o t a l  d e  
1 6  a t l e t a s  e m  g in á s t i c a  a e ró b ic a  f o ra m  s e le c io n a d o s  e  d iv id id o s  e m  d o i s  g ru p o s : o  g ru p o  d e  c o n t ro le  e  
o  g r u p o  e x p e r im e n t a l . O  g ru p o  c o n t ro l e  p e rm a n e c e u  c o m  s e u  t r e in a m e n t o  u s u a l  e n q u a n t o  a o  g ru p o  
e x p e r im e n t a l  f o i  a c re s c id o  u m  p ro t o c o lo  p l io m é t r ic o  e s p e c í f i c o  p a ra  o  e s p o r t e . R e s u l t a d o s : O  t re in a m e n t o  
c o m p o s t o  d e  p l i o m e t r i a  p o d e  m e l h o ra r  a  c a p a c i d a d e  d e  c o r r i d a  d e  c u r t a  d i s t â n c i a  d e  a t l e t a s  d e  
g in á s t ic a  a e ró b ic a , o  e f e i t o  d e  c o r re r  5m  e m  la rg a d a  e  1 0m  e m  la rg a d a  fo i  e s t a t i s t i c a m e n t e  e v id e n c ia d o , 
p o r é m  a  c o r r i d a  d e  2 0 m  n ã o  t e v e  r e s u l t a d o s  d i f e r e n t e s . C o n c lu s ã o : O  p o d e r  e x p lo s i v o  d o s  m e m b ro s  
in f e r io re s  e m  d i f e re n t e s  a t iv id a d e s  e s t á  r e la c io n a d o  a o  t r e in a m e n t o  e s p e c í f i c o  d o s  a t l e t a s  d e  g in á s t i c a  
a e ró b ic a  fo c a d o  n o s  m ú s c u lo s  c o r re s p o n d e n te s  à  a t iv id a d e , e v id e n c ia n d o  u m a  c o r re la ç ã o  p o s it iv a  s ig n if ic a t iv a . 
Nível de evidência II; Estudos terapêuticos - investigação dos resultados do tratamento.

Descritores: E x e rc íc io  P lio m é t r ic o ; G in á s t ic a ; A t le ta s ; F o rç a  M u sc u la r.

RESUMEN
In t ro d u c c ió n : E l  e n t re n a m ie n to  p l io m é t r ic o  c o n s is t e  e n  u n  c o m p u e s to  d e  e s t ira m ie n to s  s e g u id o  d e  u n a  

c o n t ra c c ió n  in m e d ia ta , fa v o re c ie n d o  la s  p ro p ie d a d e s  e lá s t ic a s  d e  lo s  te jid o s  b la n d o s  c o n  e l o b je t iv o  d e  p ro m o v e r  
u n a  m a yo r  fu e rz a  e x p lo s iv a  e n  lo s  d e p o r t is ta s . O b je t iv o : E x p lo ra r  lo s  im p a c to s  d e l e n t re n a m ie n to  p lio m é t r ic o  
s o b re  la  fu e r z a  e x p lo s iv a  e n  lo s  m iem b ro s  in fe r io re s  d e  lo s  p ra c t ic a n te s  d e  g im n a s ia  a e ró b ic a . M é to d o s : E n  
e s te  e x p e r im e n to , s e  s e le c c io n a ro n  u n  to ta l d e  1 6  a t le ta s  d e  g im n a s ia  a e ró b ic a  y  s e  d iv id ie ro n  e n  d o s  g ru p o s : 
e l g ru p o  d e  c o n t ro l y  e l g ru p o  e x p e rim e n ta l. E l g ru p o  d e  c o n t ro l s ig u ió  c o n  su  e n t re n a m ie n to  h a b itu a l m ie n t ra s  
q u e  a l  g ru p o  e x p e r im e n t a l  s e  le  a ñ a d ió  u n  p ro t o c o lo  p l io m é t r ic o  e s p e c í f ic o  p a ra  e l  d e p o r t e . R e s u lt a d o s : 
E l e n t re n a m ie n to  c o m p u e s to  d e  p lio m e t r ía  p u e d e  m e jo ra r  la  c a p a c id a d  d e  c o rre r  d is ta n c ia s  c o r ta s  d e  lo s  a t le ta s  
d e  g im n a s ia  a e ró b ic a , s e  e v id e n c ió  e s ta d ís t ic a m e n te  e l e fe c to  d e  c o rre r  5m  e n  sa lid a  y  1 0m  e n  sa lid a , s in  em b a rg o , 
la  c a rre ra  d e  2 0m  n o  tu v o  re su lta d o s  d ife re n te s . C o n c lu s ió n : L a  p o te n c ia  e x p lo s iv a  d e  lo s  m iem b ro s  in fe r io re s  
e n  d ife re n te s  a c t iv id a d e s  e s tá  re la c io n a d a  c o n  e l e n t re n a m ie n to  e sp e c íf ic o  d e  lo s  a t le ta s  d e  g im n a s ia  a e ró b ic a  
c e n t ra d o  e n  lo s  m ú sc u lo s  c o rre sp o n d ie n te s  a  la  a c t iv id a d , e v id e n c ia n d o  u n a  c o rre la c ió n  p o s it iv a  s ig n if ic a t iv a . 
Nivel de evidencia II; Estudios terapéuticos - investigación de los resultados del tratamiento.

Descriptores: E je rc ic io  P lio m é t r ic o ; G im n a s ia ; A t le ta s ; F u e rz a  M u sc u la r.
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INTRODUCTION
Rapid stretching compound training, also known as “plyometric 

training”, “super isometric training” and “spring rebound training”, 
is a training mode developed based on the theoretical basis of 
muscle “lengthening-shortening cycle”, it was later applied to 
various sports to develop muscle strength and achieved good 
training results, its biggest feature is that it is practiced in a fast 
dynamic process, develop explosive power in specific muscles. 
To sum up, the rapid contraction compound training has been 
applied to practice very early, so it is not a novel training method. 
It is just that there is a lack of systematic theory, training system 
and training plan during this period, later, scholars put these scat-
tered trainings, the method is generally defined as “Plyometrics”, 
which lays the foundation for the training system of fast scaling 
compound training.1,2

RESEARCH OBJECTS AND EXPERIMENTAL DESIGN

Research objects
The author selects a total of 16 aerobics athletes from province 

A, all of whom have more than 5 years of sports training experience, 
and have received systematic strength training before participating 
in the experiment, have a preliminary understanding of the basic 
movement essentials of the fast-stretching compound training 
method. In order to ensure the validity of the study and the reliability 
of the test, the impact strength of the test calf was tested before the 
joint, 8 men and 8 women were divided into groups, 4 men and 8 
women. There were 4 female athletes in the control group and the 
experimental group, and two groups of male and female athletes. 
The number of people is equal, and the experimental period lasted 
for 8 weeks, training once a week on Wednesdays and Sundays, 
and each training session was 1h. All athletes participated in the 
experimental group for high-speed training, while the athletes in 
the control group underwent general training.3,4

Experimental Design
First, the experimental group and the control group performed 

general strength training at the same time to increase neuromuscular 
control, improve core strength, increase body stability, and lay the 
foundation for subsequent fasting. Experimental group stretching 
training. After general strength training, the experimental group 
performed a combination of speed training and contraction.5,6 
The training conditions of the experimental group and the control 
group are shown in Table 1. The control group continued to carry 
out strength training as an auxiliary.

This test typically compares the long jump, running performance, 
and extraordinary ability of the experimental and control groups to 
see if there is a significant difference in the experimental group’s 
performance. and control. Group and determine the effect of a mixed 
training method on lower-body power in aerobic athletes.

ETHICAL COMPLIANCE
Research experiments conducted in this article with animals or 

humans were approved by the Ethical Committee and responsible 
authorities of Chengdu University and Chengdu University of Techno-
logy following all guidelines, regulations, legal, and ethical standards 
as required for humans or animals.

RESULTS ANALYSIS

Comparative analysis of the explosive power of the lower 
limbs in different directions between the experimental 
group and the control group

Table 2 shows that there was no difference in vertical jump, left 
vertical jump, and right vertical jump between the control group and 
the test group before and after the test (p> 0.05). After the experi-
ment, there was a significant difference in the anterior vertical jump 
between the experimental group and the control group, and the left 
vertical jump was significantly worse (p <0.01); experimental group 
and control group (p <0.05).

Comparative analysis of short-distance running ability 
between the experimental group and the control group

Table 3 shows that there was no significant difference between the 
control group and the experimental group in the 5m race before and 
after the test, and between the control group and the experimental 
group in the 10m and 20m race (p) . >0.05), there is a difference in 5m 
sprint performance between the experimental and control groups. 
(ρ<0.01), there is no difference between running 10 meters (p<0.05) 
and running 20 meters (p>0.05).7,8

Correlation analysis between explosive power ability of lower 
limbs in different directions and special ability performance

As can be seen from Figure 1, the front standing long jump and 
the bottom line back and forth, the left standing long jump and 
the left sliding sprint, and the left standing long jump have a better 
relationship with the left side. The r-values for the back swing, right 
standing long jump, and right back swing were 0.75 (p<0.01), 0.68 
(p<0.01), 0.45 (p<0.02) and 0.37 (p<0.02). . Important; the long jump 
was positively correlated with the right ski sprint, the r value was 
0.59 (p<0.05), which was statistically significant.9,10

Table 1. Training program of experimental group and control group.

Experimental group (rapid expansion and contraction compound training) Control group (general strength training)
(1) 10×5 groups of deep jump exercises (male 50 cm, female 40 cm) Barbell Press 30kg, 12×3 sets

(2) Single-leg alternate jumping 10×5 groups (male 15 cm, female 12 cm) Barbell deadlift 30 kg, 12 x 3 sets
(3) 25 s×4 calf raises with continuous round-trip jumps Barbell Squat 15 kg, 12×3 sets

(4) Right-angle fast rotation jump Flat Bench Press 30kg, 12×3 sets
(5) 20×5 front hurdles (male 25 em, female 15 cm) Barbell Curl 15 kg, 12×3 sets

(6) Pentagonal hurdles jump quickly for 5 laps Pull-ups (self-weight), 8 ×3 sets

Table 2. Comparative analysis of the explosive force of the lower limbs in different directions between the experimental group and the control group/cm.

Project
Control group Test group

Before experiment After the experiment Before experiment After the experiment
standing long jump 218.13±2.05 219.24±31.25 218.46±28.99 219.33±27.35

Left standing long jump 168.35±24.32 169.38±25.38 170.38±32.79 169.29±28.77
Right standing long jump 180.88±25.33 181.36±24.88 184.79±21.68 183.55±21.99



Rev Bras Med Esporte – 2023; Vol. 29 – e2022_0658 of 3Page 3

CONCLUSION
The authors conducted 8 weeks of long-term exercise and 

general strength training between the experimental and control 
groups and found no significant differences in pre- and post-test data 

between the experimental and control groups. Most of the move-
ments in the experimental group were significantly improved, while 
the movements in the control group did not change much, and the 
data were very different, indicating that the speed training method 
is very important. Effects of speed training on lower body explosive 
power and performance improvement of aerobic athletes. In terms 
of sprinting skills, the 5m sprint and 10m sprint have significantly 
improved, but the 20m sprint has not been significantly improved. 
Calf fracture forces in different directions correlate well with specific 
conditions. Physical fitness of aerobic athletes in practice.
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Table 3. Comparative analysis of short-distance running ability between the experimental group and the control group/s.

Project
Control group Test group

Before experiment After the experiment Before experiment After the experiment
5 m punch 1.25±0.03 1.23±0.02 1.22±0.05 1.18±0.04
10m sprint 1.68±0.07 1.66±0.03 1.65±0.08 1.67±0.06
20m sprint 3.22±0.04 3.18±0.06 3.11±0.05 3.12±0.04

Figure 1. Correlation analysis of lower extremity explosive power in different 
directions and special ability performance.
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