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Introduction: With the growing importance of physical training over sport training for competition, more

1. Krirk University, International research has been conducted. One of the least explored techniques is superisometric aquatic training. Ob-

College, Bangkok, Thailand. jective: Study the application of super-isometric aquatic training to the physical training of soccer athletes.

Methods: A literature review was performed to elaborate an experimental protocol. The experimental method
Correspondence: was conducted on 24 university volunteers randomly divided into control and experimental groups. Classical
Hao Wu training was conducted for two weeks between the groups, superisometric aquatic training was added only in
Bangkok, Thailand. 10220. the experimental group. Through the mathematical-statistical method, a comparative analysis of the research
wuhao1727@163.com results was elaborated, and the effects of the intervention were discussed. Results: The movement time of the

athletes in the experimental training group was reduced by 1.89s. The performance of running, tapping, standing
jump, and weightlifting tests is not significantly different from those of the traditional strength training group.
Conclusion: The application of superisometric aquatic training in the physical preparation of soccer players
increased the overall strength of athletes,and also beneficially influenced specific activities of the sport. It is
recommended to analyze the characteristics of the athlete and integrate superisometric training to general
strength traispecificcally to the need of each athlete. Level of evidence Il; Therapeutic studies - investigation
of treatment outcomes.
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RESUMO

Introdugéo: Com a crescente importdncia do treinamento fisico sobre o treinamento esportivo para com-
peticdo, um numero cada vez maior de pesquisas vem sendo realizado. Uma das técnicas pouco exploradas é o
treinamento aquaditico superisométrico. Objetivo: Estudar a aplicagdo do treinamento aqudtico superisométrico ao
treinamento fisico de preparo dos atletas de futebol. Métodos: Uma andlise da literatura foi efetuada para elaborar
um protocolo experimental. O método experimental foi conduzido sobre 24 universitdrios voluntdrios divididos
aleatoriamente em grupo controle e experimental. O treinamento cldssico foi conduzido por duas semanas entre
0s grupos, o treinamento aqudtico superisométrico foi adicionado apenas no grupo experimental. Através do
método estatistico matemdtico uma andlise comparativa dos resultados da pesquisa foi elaborada e os efeitos
da intervencdo foram discutidos. Resultados: O tempo de movimento dos atletas no grupo de treinamento expe-
rimental foi reduzido em 1,89s. O desempenho de corrida, toque, salto em pé e os resultados dos testes de levan-
tamento de peso ndo foram significativamente diferentes daqueles do grupo de treinamento de for¢a tradicional.
Conclusdo: A aplicacdo do treinamento aquadtico superisométrico no preparo fisico de futebolistas aumentou a
forca geral dos atletas, também influenciou beneficamente em atividades especificas do esporte. Recomenda-se
analisar as caracteristicas do esportista e integrar o treinamento superisométrico ao treinamento de for¢a geral
especificamente a necessidade de cada esportista. Nivel de evidéncia Il; Estudos terapéuticos - investigagdo
dos resultados do tratamento.

Descritores: Educacao Fisica e Treinamento; Futebol; Exercicio Isométrico.

RESUMEN

Introduccién: Con la creciente importancia de la preparacion fisica en el entrenamiento deportivo para la com-
peticidn, se ha realizado un nimero cada vez mayor de investigaciones. Una de las técnicas poco exploradas es el
entrenamiento acudtico superisométrico. Objetivo: Estudiar la aplicacién del entrenamiento acudtico superisométrico
ala preparacion fisica de los deportistas de futbol. Métodos: Se realizé una revision de la literatura para elaborar un
protocolo experimental. El método experimental se llevé a cabo con 24 voluntarios universitarios divididos aleatoria-
mente en grupos de control y experimentales. El entrenamiento cldsico se realizé durante quince dias entre los grupos,
el entrenamiento acudtico superisométrico se afiadio sélo en el grupo experimental. Mediante el método estadistico
matemditico se elabord un andlisis comparativo de los resultados de la investigacion y se discutieron los efectos de la
intervencion. Resultados: El tiempo de movimiento de los atletas del grupo de entrenamiento experimental se redujo
en 1,89s. El rendimiento de la carrera, el golpeo, el salto de pie y los resultados de las pruebas de levantamiento de
pesas no fueron significativamente diferentes de los del grupo de entrenamiento de fuerza tradicional. Conclusion: La
aplicacién del entrenamiento acudtico superisométrico en la preparacion fisica de los jugadores de futbol aumentd
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la fuerza general de los atletas, también influyd beneficiosamente en las actividades especificas del deporte. Se reco-
mienda analizar las caracteristicas del deportista e integrar el entrenamiento superisomeétrico al entrenamiento de
fuerza general de forma especifica a la necesidad de cada deportista. Nivel de evidencia Il; Estudios terapéuticos -

investigacion de los resultados del tratamiento.
Descriptores: Educacion y Entrenamiento Fisico; Futbol; Ejercicio Isométrico.
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INTRODUCTION

With the increasing importance of physical training in competitive
sports training, more and more researches on physical training have
been conducted, however, there are not many applied researches on
physical fitness training of athletes, especially the applied research on
specific physical fitness of athletes.’

Zen G et al. have confirmed that performing ultra-isometric training
in water as deep as the waist can reduce the impact force when landing
by as much as 33% to 54%, reducing the potential risk of injury.? Alarcon
et al believe that this muscle soreness is mainly due to the damage of the
muscle microcellular structure, therefore, muscle strength is decreased
for at least 3 days.3 Further research by Lopategui IG found that water
training increased the subjects’ nerve impulses by 19% to 54%, and
the movement frequency by 33% to 62%.* It shows that water training
makes better use of the nerve's innervation ability to muscles, through
the ability of nerve recruitment and the improvement of coordination
between different muscles, reducing the confrontation between muscles
and muscle groups is conducive to alternate training of agonist and
antagonist muscles, so that the transition from eccentric contraction
to concentric contraction is more rapid and smooth. Zavalishina S'Y
super isometric training can also perform jumping exercises with and
without weight, which leads to a new exercise form: For weight-bearing
ultra-isometric training, it is also a hot issue for scholars to discuss the
optimal weight-bearing problem for different groups of weight-bearing
ultra-isometric exercises.” The study by Janueviius D et al showed that:
30% MVC weighted squat jump training is more conducive to improving
the vertical jump performance of athletes than the unloaded squat jump.®

The author aimed at college football players in the general group
(different from the high-level group), using the superisometric training
method, through a certain period of training, and compared with the
traditional training group for analysis. Combined with the special physical
characteristics of football players, through the test and comparison of
the athletes'mobility, jumping ability, flexibility and general strength, the
author analyzes the advantages and disadvantages of the super isome-
tric training method in the physical training of college football players,
provide reference for the special physical training of football players.

METHOD
Research object

Taking the application of super isometric training in the physical
training of college football players as the research object; Taking a total
of 24 school football team members (12 men’s volleyball players and 12
women's volleyball players) as the experimental subjects.

Research methods

1. Documentation Law

According to research needs, consult library books and related
academic journals, and through CNKI, VIP database, Tsinghua Tongfang
database to check the relevant literature, provide a theoretical basis for
the author’s writing.

Page 2 of 4

Article received on 11/01/2022 accepted on 11/30/2022

2. Experimental method

Before the experiment, the tested athletes (all with a certain stren-
gth base) were subjected to adaptive training for two weeks, and then
randomly divided into groups. The subjects were randomly divided
into two groups: The ultra-isometric training group (group A) and the
traditional strength training group (group B). 6 male players and 6 fe-
male players were randomly selected from each group. There was no
significant difference in age, weight, height and physical health status of
each group of subjects (P>0.05). The experimental design is as follows.

3. Training method

Combined with the current actual situation and training level of
the football team, deep jump training and medicine ball training were
selected as the main training methods for athletes' super isometric
training (group A). The subjects trained 3 times a week, and the training
time was 3-5 pm every Wednesday, Friday, and July (Sunday), and the
training continued for 16 weeks.

The training methods of group A include: (1) Low platform depth
jumping exercises: 0.4~0.6m for boys and 0.2~0.4m for girls, 12 times/
group, 4 groups each time, 3min rest between groups; (2) High platform
deep jump practice: 0.6~1.0m for boys, 0.4~0.8m for girls, 12 times/
group, 4 groups each time, rest 3 minutes between groups; (3) Practice
of throwing and receiving a medicine ball: Supine throwing and receiv-
ing a medicine ball (1~3kg), 20 times/group, 4 groups each time, rest 3
minutes between groups.

Group B training methods include: (1) Weight-bearing half-squats
(60% of the maximum weight): 10 times/group, 4 groups each time.
(2) Weight-bearing full squat (60% of the maximum weight): 10 times/
group, 4 groups each time. (3) Inclined board sit-ups: 30 times/group,
4 groups each time, rest 3 minutes between groups.

4. Mathematical statistics
The collected data were analyzed by Excel2003 and spss18.0.8

Ethical Compliance

Research experiments conducted in this article with animals or
humans were approved by the Ethical Committee and responsible
authorities of Krirk University following all guidelines, regulations, legal,
and ethical standards as required for humans or animals.

RESULTS
Super isometric training

Super isometric training is mainly a training mode developed on
the basis of the theoretical basis of the lengthening-shortening cycle
(SSC). The muscle force generated in the process of SSC is greater than
the muscle force generated by simple concentric contraction, and the
muscleis forced to be elongated in advance, immediately followed by a
rapid shortening of the movement, it can produce a supernormal explo-
sive force.” Moreover, the explosive power produced by super isometric
training is easier to convert to special explosive power, and it is easier
to show it in special sports. The difference between the touchdown
time and coupling time of some common super isometric exercises in
normal training is also very obvious. (Table 1)
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Table 1. Various biomechanical characteristics of common super isometric movements.

Touchdown time .
Super isometric | Centrifugal | Coupli Centrivetal Total time for a
p entrifuga ot.xp ing entrlpeta single action
drop time rise

Sprint run 001s 055
Bounce 0.22s 055
squat jump 040s 10s
Deep jump 0.33s 1.0s

Poor body posture will affect the technical movements of super
isometric exercises, thereby affecting the effect of the exercise, and even
causing sports injuries. Maintain the balance and stability of the trunk
and joints during the super isometric exercise. Those who perform super
isometric exercises must have a certain basic strength, core strength is
the basis of super isometric exercises, basic strength exercises can help
improve the strength of muscle super isometric exercises, build muscle
power further on a higher base. Incorporate super isometric exercises
into general strength exercises and cross them with general strength
exercises to achieve better results.

The action time required for intense football sports is generally
less than 300ms, and the maximum force cannot be fully exerted in a
short period of time (Figure 1), high-load super-isometric training will
increase the touchdown time during deep jumping, therefore, it affects
the contraction of SSC, affects the strength of stretch reflex, and is not
conducive to the improvement of explosive power.

Heavy weight training resulted in a 27% increase in maximal strength,
but not a significant increase in power rate (Figure 2). Therefore, com-
pared with high-load super isometric training, low-load super isometric
training is more conducive to improving explosive power. Low-load
ultra-isometric training can be used as an effective training method to
improve athlete’s explosive power.

Analysis of the effect of super isometric training and
traditional strength training

Research indicates, after 16 weeks of training, athletes in both the
ultra-isometric training group and the traditional strength training group
improved in all physical qualities. As shown in Table 2, after 16 weeks of
training, the half-meter movement time of the athletes in the ultra-iso-
metric training group was shortened by 1.89s, the traditional strength
training group shortened by 1.32s, the super-isometric training group’s
approach-to-high performance increased by 12cm, and the traditional
strength training group increased by 9cm; The standing long jump per-
formance of the members of the ultra-isometric training group improved
by 11cm, and the traditional strength training group improved by 8cm.
However, compared with the traditional strength training group, there
was no significant difference in the test results of supine two-head ups
and forward flexion of the members of the ultra-isometric training group.

DISCUSSION

In the“Chinese Youth Football Training Syllabus’, the half-meter move-
ment is used to test the movement ability of athletes; The run-up touch
and standing long jump are used to test the athlete’s jumping ability;
Body forward flexion is used to test the athlete’s flexibility; Lying on the
back and starting from both ends belongs to the strength category in the
physical fitness test category of athletes.'® In the super-isometric training
group: The test scores of half-meter movement, approach-running and
standing long jump were better than those of the traditional strength
training group, it shows that the effect of super isometric training on the
movement ability and jumping ability of football players is better than
that of traditional strength training, and there is no significant difference
in the test results of football players'forward flexion and supine two-head
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Figure 1. Force-time curve of force and force rate.
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Figure 1. Strength-time curves of hyper isometric training (left) and weight trai-
ning (right).

Table 2. Comparison of physical fitness before and after training.

Group Be‘fo.re A.ft?r Effect
training training

A 19.2 17.3 -19

half ‘meter” word movement/s
B 19.3 179 -1.3
. A 271 283 +12

Approach touch height/cm
B 270 279 +9
Standing long jump/cm A 220 =l all
[ u
glong Jump B 221 229 +8
Lie on your back and get up A 49 60 +11
at both ends/(times/min) B 49 60 +11
. A 19 23 +4
Forward flexion/cm

B 19 23 +4

ups, it shows that the super isometric training method has no obvious
advantage over traditional strength training in improving the flexibility
and general strength of football players.

CONCLUSION

The effect of super isometric training is better than that of traditional
strength training methods in improving football players'specific movement
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ability and jumping ability, but the effect of improving football players’
flexibility and general strength is not obvious. In order to make super
isometric training better applied to football-specific physical training, it is
necessary to grasp the special characteristics of football, design training
movements in a targeted manner, and combine them with other training
methods, learn from each other’s strengths to make up for the lack of su-
per isometric training in improving the overall physical quality of football

players. It is recommended that follow-up researchers conduct research
on the men’s football players and women'’s football players'ultra-isometric
training separately, and make a comparative analysis, so as to better apply
the ultra-isometric training to the physical training of football players.
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