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ABSTRACT

Introduction: The requirements for physical and strength quality of athletes are getting higher and higher,
following the advances in the development of modern competitive aerobics. The strengthening of the abdomi-
nal center in current exercises is focused only on the superficial musculature, and it is believed that specific
strengthening training can impact the fitness of gymnasts. Objective: Analyze the impacts of strengthening
the abdominal core on the physical fitness of aerobic gymnasts. Methods: Using the controlled experiment
method, abdominal core strength training was added to the traditional training of aerobic gymnastics stu-
dents, while the control group remained with traditional training methods. The assessment was performed
before and after the intervention, and the fitness results were compared and discussed statistically. Results:
The mean index of the leaning back activity score in the experimental group increased from 37.750 to 41.582;
the index in the bridge activity in the experimental group increased from 6.421 to 16.053; the index in the
hanging bridge activity in the experimental group increased from 7.484 to 12.474; the mean overall stability
score of the students before and after the experiment increased from 93.090 to 98.148; the mean hip lift index
was also changed from 7.046 to 9.676. Conclusion: It was observed that the need for mastery of abdominal
core strength to complete aerobic movements of high complexity, where abdominal core strengthening has
an important role in stabilizing the center of gravity, force distribution, and preventing fatigue after exercise.
Level of evidence II; Therapeutic studies - investigation of treatment outcomes.
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RESUMO

Introdugdo: Os requisitos sobre qualidade fisica e de forca dos atletas estao ficando cada vez mais altos, acompa-
nhando os avangos no desenvolvimento da aerdbica competitiva moderna. O fortalecimento do centro abdominal
nos exercicios atuais estd focado apenas na musculatura superficial e acredita-se que um treino de fortalecimento
especifico possaimpactar na aptiddo fisica dos ginastas. Objetivo: Analisar os impactos do fortalecimento do centro
abdominal sobre a aptidao fisica dos ginastas aerébicos. Métodos: Usando o método de experiéncia controlada,
o treinamento de forca do centro abdominal foi adicionado ao treinamento tradicional dos alunos de gindstica
aerdbica, enquanto o grupo de controle permaneceu com os métodos tradicionais de treinamento. A avaliagdo foi
efetuada antes e apds a intervencdo e os resultados da aptiddo fisica foram comparados e discutidos estatisticamente.
Resultados: O indice médio da pontuagdo da atividade de costas inclinadas no grupo experimental aumentou de
37.750 para 41.582; o indice na atividade de ponte no grupo experimental aumentou de 6.421 para 16.053; o indice
na atividade de ponte suspensa no grupo experimental aumentou de 7.484 para 12.474; a pontuacdo média de
estabilidade geral dos estudantes antes e depois do experimento elevou-se de 93.090 para 98.148; o indice médio de
elevagdo do quadril também foi alterado de 7.046 para 9.676. Concluséo: Observou-se a necessidade de dominio
sobre a for¢a do centro abdominal para completar os movimentos aerébicos de alta complexidade, onde o forta-
lecimento do centro abdominal tem um papel importante na estabilizacdo do centro de gravidade, distribui¢do
de forca e preven¢do de fadiga apds o exercicio. Nivel de evidéncia lI; Estudos terapéuticos - investigagéo dos
resultados do tratamento.

Descritores: Treinamento de Forca; Centro Abdominal; Gindstica; Aptiddo Fisica.

RESUMEN

Introduccion: Las exigencias sobre la calidad fisica y de fuerza de los atletas son cada vez mayores, tras los avances
enel desarrollo del ejercicio aerdbico de competicién moderno. El fortalecimiento del nuicleo abdominal en los ejercicios
actuales se centra sélo en la musculatura superficial y se cree que un entrenamiento especifico de fortalecimiento
puede repercutir en la aptitud fisica de las gimnastas. Objetivo: Analizar las repercusiones del fortalecimiento del
ndcleo abdominal en la aptitud fisica de los gimnastas aerdbicos. Métodos: Utilizando el método de experimento
controlado, se afiadid el entrenamiento de fuerza del nicleo abdominal al entrenamiento tradicional de los alumnos
de gimnasia aerdbica, mientras que el grupo de control permanecic con los métodos de entrenamiento tradicionales.
La evaluacién se realizé antes y después de la intervencion y los resultados de la aptitud se compararon y analizaron
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estadisticamente. Resultados: El indice medio de la puntuacidn de la actividad de inclinarse hacia atrds en el grupo
experimental aumentd de 37,750 a 41,582; el indice en la actividad de puente en el grupo experimental aumentd de
6,421a 16,053; el indice en la actividad de puente colgante en el grupo experimental aumenté de 7,484 a 12,474; la
puntuacion media de estabilidad general de los alumnos antes y después del experimento aumentd de 93,090 a 98,148;
el indice medio de elevacidn de cadera también se modificé de 7,046 a 9,676. Conclusion: Se observé la necesidad
de dominio de la fuerza del niicleo abdominal para completar movimientos aerdbicos de alta complejidad, donde
el fortalecimiento del nicleo abdominal tiene un papel importante en la estabilizacion del centro de gravedad, la
distribucion de la fuerza y la prevencién de la fatiga después del ejercicio. Nivel de evidencia Il; Estudios terapéu-

ticos - investigacion de los resultados del tratamiento.

Descriptores: Entrenamiento de Fuerza,; Nucleo Abdominal; Gimnasia; Aptitud Fisica.

DOI: http://dx.doi.org/10.1590/1517-8692202329012022_0722

INTRODUCTION

In the current regulations of competitive aerobics competition,
competitive aerobics should complete a set of movements within the
specified time, which is about one minute and thirty seconds.' It is the
most important to successfully and completely complete a set of difficult
movements. When completing difficult movements, the athletes should
have good physical strength and a stable core, so as to ensure stability
in the process of constantly changing movements.? The control of the
core stability of the body and the strong strength of the body are the
necessary basic conditions for completing a whole set of movements.
These two are also the most important basic tasks for competitive aerobics
to complete a whole set of movements.? As far as the current situation
is concerned, the training of athletes' core strength has become very
common and has become one of the necessary training in competiti-
ve events. The original training on core strength is mainly focused on
the waist and abdomen.* This kind of training can only stimulate the
surface muscles, but it is difficult to stimulate the deep muscle tissue.
These muscles that are not stimulated are also important components
to complete difficult movements and control the stability of the body.
Therefore, the existing core strength training is a good substitute for the
original single waist and abdomen training. Put aside the shortcomings
of the original training methods, and retain its outstanding placesS This
core strength training can improve the stability and improve the overall
physical development of competitive athletes.

METHOD

Research object

Research object: whether core strength training is a necessary condi-
tion to improve the quality of aerobics movement. Subjects: In this paper,
16 female freshmen in a university were taken as the experimental sub-
jects.The study and all the participants were reviewed and approved by
Ethics Committee of South China Normal University (NO.STHCNU18-SD).

Experimental methods

From May 3, 2022 to June 26, 2022, 16 freshmen of a university were
selected as the experimental subjects, and 16 students were randomly
divided into two groups, namely, the experimental group and the control
group. The total number of people with experimental research is 16.
The basic information of the subjects is shown in Table 1.1t can be seen
from Table 1 that the average age of girls in the experimental group is
20.479 years old, with a standard deviation of 0.151; The average age of
the control group was 20.557 years, with a standard deviation of 0.166;
The average age of girls in the control group was 20.557 years, with a
standard deviation of 0.166; The average height of the experimental
group was 167.859 cm, with a standard deviation of 1.409; The average
height of the control group was 171.727cm, and the standard deviation
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Table 1. Basic information of the research object.

Experience group Control group
Option Average Standard Average Standard
value deviation value deviation
Age (age) 20479 0.151 20.557 0.166
Height (cm) 167.859 1.409 171727 1254
Weight (kg) 54.674 1.248 55.065 1816

was 1.254.The average weight of the experimental group was 54.674kg,
with a standard deviation of 1.248; The average weight of the control
group was 55.065kg, and the standard deviation was 1.816.

Experimental content

The experimental group combines aerobics with core strength
training. The content of aerobics (60 minutes) is the exercise of basic
steps and arm movements, the use of the third set of secondary routines
in the Chinese Mass Training Standards for Aerobics, and the creation,
editing, design and arrangement of formation; As the main content of
core strength training intervention (30min), instrument assisted or unar-
med training is mainly divided into static exercise and dynamic exercise.

Experimental control

First of all, with the approval of the school, the subjects were divided
into two groups: the experimental group and the control group. The
single blind experiment was conducted without the students' know-
ledge. Secondly, the subjects filled in the self-control scale and carried
out dynamic balance test at the same place at a fixed time. Next, we
will give lectures to the experimental subjects in the form of a specially
assigned person. Students who are familiar with the school stadium will
be selected as the experimental locations, and the time will be fixed to
ensure that they can attend classes on time.

RESULTS

[t can be seen from Table 2 that core strength training has a certain
impact on the explosive force of sports. The average number of both sides
of the experimental group increased from 35.199 before the experiment
to 40.998 after the experiment, and the standard deviation decreased
from 3.413 before the experiment to 2.325 after the experiment. In the
experimental group, the average number of prone backs increased
from 37.750 before the experiment to 41.582 after the experiment, and
the standard deviation increased from 1.751 before the experiment
to 2.626 after the experiment. In the experimental group, the average
number of left lateral lumbar protrusions increased from 25.702 before
the experiment to 28.756 after the experiment, which means that the
standard deviation increased from 1.363 before the experiment to
4.505 after the experiment. Obviously, this increase is huge. The average
number of right side lumbar rise in the experimental group increased

Rev Bras Med Esporte — 2023; Vol. 29 - e2022_0722



Table 2.The Influence of Core Strength Training on the Explosive Power of Aerobics.

Table 3. The Influence of Core Strength Training on the Stability of Aerobics.

Before Experience group Control group . Experience group Control group
experiment Average Standard Average Standard Before experiment | Average Standard Average Standard
value deviation value deviation value deviation value deviation
From both ends 35.199 3413 34.995 6.826 Bent bridge (group) 6.421 1407 7.125 1.828
Prone back 37.750 1.751 35.940 3229 Inverted bridge 7484 2107 7162 2361
Left side waist up |~ 25.702 1363 25.547 1.089 (group)
Right side waist up|  22.603 5958 23.081 0.778 Left bridge (group) 5476 0.514 5.109 0.947
Experience group Control group Right bridge (group) | 7.785 2350 7484 2,066
After experiment| Average Standard Average Standard Experience group Control group
value deviation value deviation After experiment | Average Standard Average Standard
From both ends | 40998 2325 37.795 6.026 value deviation value deviation
Prone back 41582 2626 38528 4,159 Bent bridge (group) | 16.053 5.808 8784 321
Left side waistup | 28756 4505 27469 2341 Inverted bridge 12474 2718 7003 2187
Right side waist up|  26.802 1655 24578 1317 (group)
Left bridge (group) 11.584 3.250 6.775 2.168
from 22.603 before the experiment to 26.802 after the experiment, and ~ —igntbridge group) | 12349 2728 829 4161

the standard deviation decreased from 5.958 before the experiment to
1.655 after the experiment.

In the control group, the average number of starts from both ends
changed from 34.995 before the experiment to 37.795 after the ex-
periment, and the standard deviation decreased from 6.826 before
the experiment to 6.026 after the experiment. In the control group,
the average number of prone backs increased from 35.940 before the
experiment to 38.528 after the experiment, and the standard deviation
increased from 3.229 before the experiment to 4.159 after the experi-
ment. In the control group, the average number of left lateral lumbar
protrusions changed from 25.547 before the experiment to 27.469 after
the experiment, which means that the standard deviation increased
from 1.089 before the experiment to 2.341 after the experiment. In the
control group, the average number of right side lumbar rise increased
from 23.081 before the experiment to 24.578 after the experiment, and
the standard deviation increased from 0.778 before the experiment to
1.317 after the experiment. To sum up, we can see that after the basic
strength training, the students who participate in the core strength
training have greatly improved in the explosive force of aerobics move-
ments, while the students who participate in aerobics movements use
conventional training methods to achieve poor results.

[t can be seen from Table 3 that core strength training has a certain
impact on the stability of aerobics. The average number of bent brid-
ges in the experimental group increased from 6.421 group before the
experiment to 16.053 group after the experiment, which can clearly
show the change of this group. The standard deviation increased from
1.407 group before the experiment to 5.808 group after the experiment.
The average number of overhead bridges in the experimental group
increased from 7.484 before the experiment to 12.474 after the experi-
ment, and the standard deviation slightly increased from 2.107 before
the experiment to 2.718 after the experiment. The average number
of left bridges in the experimental group increased significantly from
5476 before the experiment to 11.584 after the experiment, and the
standard deviation changed from 0.514 before the experiment to 3.250
after the experiment. The average number of right bridge groups in the
experimental group was 7.785 before the experiment, and increased to
12.349 after the experiment. The standard deviation increased from 2.350
before the experiment to 2.728 after the experiment.

Table 4 shows the balance score of students’ aerobics. From the
results of the experimental group, the average forward stability score
of students before the experiment was 56.389, the standard deviation
was 4.361, and the average forward stability score after the experiment
was 59452, the standard deviation was 4.301. Before the experiment,
the average stability score of the middle back side of the students was
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Table 4. The Influence of Core Strength Training on the Balance of Aerobics.

Experience group Control group

Before experiment| Average Standard Average Standard
value deviation value deviation
Forward 56.389 4.361 57.929 4.169
Rear middle side 93.264 7.105 90.027 5447
Posterolateral 92914 6.846 91.143 6.667
Comi’g:sm've 93.090 7317 94.451 7.145
Experience group Control group
After experiment | Average Standard Average Standard
value deviation value deviation
Forward 59452 4.301 58.102 4712
Rear middle side 97355 5792 91.153 4.742
Posterolateral 98.940 4811 92247 4662
Comprehensive. | oq 145 5937 95.778 6257

score

93.264, the standard deviation was 7.105, and the average value of the
forward stability after the experiment was 97.355, the standard deviation
was 5.792; Before the experiment, the average score of the students’
posterolateral stability was 92.914 points, the standard deviation was
6.846, and the average score of the students'anterolateral stability after
the experiment was 98.940 points, the standard deviation was 4.811; The
average score of students'comprehensive stability before the experiment
was 93.090 points, with a standard deviation of 7.317.The average score
of students’ comprehensive stability after the experiment was 98.148
points, with a standard deviation of 5.937.

Table 5 analyzes the results of students’ aerobics before and after
the experiment. According to the analysis of the students in the experi-
mental group, before the experiment, the average value of the students’
scissors jJump was 6.913, with a standard deviation of 0.627. After the
experimental training, the average value of the students'scissors jump
was 9.843, with a standard deviation of 0.791; Before the experiment,
the average value of 360 degrees of single foot rotation of students was
4.755, and the standard deviation was 1.154. After the experiment, the
average value of 360 degrees of single foot rotation of students was
7.646, and the standard deviation was 0.716; Under the normal condition
that no experiment is carried out, the average value of the right angle
supports of the split leg height of the students is 8.276, and the standard
deviation is 0.869. After training the students, the experimental results
show that the average value of the right angle supports of the split leg
height is 9.363, and the standard deviation is 0.341; Generally, when
the experiment is not conducted, the average value of 180 degrees of
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Table 5. The Influence of Core Strength Training on the Performance of Aerobics.

Experience group Control group

Before experiment Average | Standard | Average | Standard

value | deviation value deviation
Scissor Jump 6.913 0.627 7.631 1.054
Single foot swivel 360 degrees | 4.755 1.154 4.641 0.984
Split leg high right angle support| 8.276 0.869 8343 0.737
Lif y?gggg;rae';f twm 7046 | 0605 6.983 0521
Experience group Control group

After experiment Average | Standard | Average | Standard

value | deviation | value | deviation
Scissor Jump 9.843 0.791 8.140 0.999
Single foot swivel 360 degrees | 7.646 0.716 4.906 0.995
Split leg high right angle support| 9.363 0.341 9.261 0.009
Lift your hips and tum 9676 | 0897 7182 0703

180 degrees

hip lifting and twisting of students is 7.046, and the standard deviation
is 0.605. After the experiment, the average value of 180 degrees of hip
lifting and twisting is 9.676, and the standard deviation is 0.897.

DISCUSSION

Because there are jumping, turning, bending and stretching, swin-
ging, balance and other movements that need to be completed in
aerobics, it requires that the practitioner must have a high control ability
of body posture. Therefore, aerobics practice must have a good balance
ability. Maintaining the balance of the body is mainly to coordinate and
control the muscles in the core area through the body nerve center. In
the process of changing aerobics movements, the body posture and
the center of gravity of the movement are also constantly changing.
The completion of a whole set of movements requires not only the
participation of the muscles in the core area, but also the coordination
and cooperation of each part of the body. The core strength training is a

kind of targeted training on strength, balance and other abilities for the
muscles in the core area of the body. The purpose of training is to better
improve the muscle strength, so that the body can be fully exercised
from feeling to vision. In the whole core strength training, all systems
of the body are trained together, and the body's own gravity is trained
through customized foundation and consolidation stage training, By
training with straight arm supine, prone and side lying to awaken the
deep muscle parts of the body, the degree of muscle participation can
be improved and the stimulation of the body can be deepened better;
In the later stage, by improving the training difficulty of the three most
basic postures of supine, prone and side lying, the height and angle of
the limbs are increased, and the auxiliary training is carried out with the
help of relevant equipment, so that the whole body system can be well
mobilized and the perfect completion of aerobics can be better improved.

CONCLUSION

The physical quality of college aerobics training can be improved by
training the core strength. When athletes perform gymnastics, connection
and other difficult sports, a strong and powerful trunk will provide strong
strength for athletes, thus reducing energy consumption, so that students
can move their limbs more quickly and accurately. Compared with the
traditional waist and abdomen strength training, the core strength training
can improve the students’ability of aerobics training more quickly and
comprehensively. In order to form a more obvious impact on the physical
quality of competitive aerobics athletes, the core strength training needs
atleast two short cycles. Although the average results of the experimental
group in the first stage of core strength training have improved, the results
before the experiment are not much different. After the two core strength
training, the results after the experiment have improved significantly
compared with the results before the experiment.

The author declare no potential conflict of interest related to this article

AUTHORS’ CONTRIBUTIONS: The author has completed the writing of the article or the critical review of its knowledge content. This paper can be used as the final draft of the manuscript. Every author

has made an important contribution to this manuscript. Daoguang Feng: writing and execution.

REFERENCES

1. Yue S.Image recognition of competitive aerobics movements based on embedded system and digital
image processing. Microprocess Microsyst. 2021;82:103925.

2. Silva CF, Howe PD. The (in) validity of supercrip representation of Paralympian athletes. J Sport Soc
Issues. 2012;36(2):174-94.

3. Hannus A, Laev M. Motives and motivating leaders in aerobics classes: exercise motivation and instructors'

leadership characteristics. Acta Kinesiol Univ Tartu. 2011;17:53-65.

Page 4 of 4

4. Hsu SL, Oda H, Shirahata S, Watanabe M, Sasaki M. Effects of core strength training on core stability. J
Phys Ther Sci. 2018;30(8):1014-8.

5. Chang WD, Lin HY, Lai PT. Core strength training for patients with chronic low back pain. J Phys Ther
Sci. 2015;27(3):619-22.

6. Prieske O,MuhlbauerT,Borde R, Gube M, Bruhn S,Behm DG, et al. Neuromuscular and athletic performance fol-
lowing core strength training in elite youth soccer: Role of instability. Scand J Med Sci Sports. 2016;26(1):48-56.

Rev Bras Med Esporte — 2023; Vol. 29 - e2022_0722



