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Abstract
Objective: The study was carried out to improve scientificity in aerobics training, reduce sports injury and boost
further development of aerobics.
Methods: In the study, 1000 aerobics athletes from sports colleges were selected as research subjects. In this study,
the prevention and treatment effect of functional strength training on calisthenics injury was analyzed. The research
subjects were given functional strength training (including training under stable conditions, training under unstable
conditions) for three months and then followed up for three months. After the training, the performance of the
subjects in the calisthenics training was analyzed by using the functional movement test scale.
Results: The results showed that the1000 surveyed aerobics athletes had good motion stability and flexibility after
functional strength training. Although 94 (9.4%) athletes had deficiency in some sport function, no serious sports
injury was caused.
Conclusion: As can be known from the study, for aerobics athletes, functional strength training can strengthen
general strength training, further improve aerobics athletes' motor coordination ability, control ability, stability
ability, enhance overall strength of athletes, thereby effectively preventing sports injuries.
Keywords: Functional strength training, Aerobics sports injuries, Control effect. (JPMA 70: 94 [Special Issue]; 2020)

Introduction
Aerobics is a kind of whole-body exercise with mid-to-low
intensity, which mainly trains the cardiopulmonary
function and aerobic endurance quality of the
practitioners.1 Aerobics poses high demands for athletes'
strength, hence strength quality training is crucial to
aerobics athletes.
In the process of aerobics training, to achieve better
results, athletes usually undertake a lot of high load,
highly difficult training, and constantly challenge their
own limits to make breakthrough.2,3 However, such
training manner lacks scientificity, which may result in a
series of sports injuries, severely affecting athletes' body
movement ability. Therefore, how to better prevent injury
in aerobics has become an important issue for coaches
and athletes.4-7 Survey results show that, aerobics athletes
are particularly prone to knee injuries and wrist injuries
(see Figure-1 and Figure-2), and the main types of injury
are closed soft tissue injury and active ligament strain.8
Functional strength refers to strength to improve overall
operational capability and efficiency of whole body
muscles, which emphasizes stable supporting role of
torso region and small muscle groups around the joints.
Functional strength training originates from
rehabilitation medicine theory in foreign countries. In
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Figure-1: Common positions of knee injury.

competitive sports, rehabilitation training is dominant,
based on which the term of professional rehabilitation
training is generated.9 Functional training is a form of
training including acceleration, stability, deceleration
operation mode in three-dimensional movement. Precise
definition of functional strength training means training
to improve athletes' core muscle strength and small
muscle group strength with the purpose of improving
overall athletic ability of athletes.10-13 So far, recognized
and accepted functional strength training modes mainly
include suspension training method, vibration strength
training method, core strength training method, etc.
Functional strength training focuses on the training of
athletes' core strength, multi-joint strength, and small
muscle group strength (see Figure-3), as well as complete
kinematic chain effect of the body.14
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Figure-2: Common positions of wrist joint injury.

Functional strength training focuses on the improvement
of overall muscle energy level, attaches importance to the
role of stabilizing muscles around joints, and emphasizes
the multiple dimension training of multiple joints.
Through reviewing a large number of literature, it can be
known that long-term adherence to functional strength
training can effectively help athletes improve movement
stability and flexibility. When faced with some sudden
movement risks, athletes can make rapid response,
thereby reducing probability of sports injury.15 In order to
fully understand the effect of functional strength training
on the prevention and treatment of calisthenics injuries,
the injuries and athletic ability levels of 1000 calisthenics
who received functional strength training were tracked,
analyzed and comprehensively evaluated.

Subjects and Methods
In this experimental study, 1000 students majoring in
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aerobics from 25 sports colleges and universities were
enrolled as the research subjects from September to
December, 2014. The inclusion criteria of the sample was
that all the students had good physical quality, without
serious liver and kidney dysfunction or coagulation
system diseases. The selected subjects included 437
males and 563 females, with age ranging between 14 and
21 years. The average age was (16.7 ± 1.3) years, average
height was (165.64 ± 44.36) cm, average weight was
(55.43 ± 31.47) kg and average term of aerobics training
was (2.17 ± 0.14) years. The training equipment used in
the study included Swiss ball, medicine ball, annular
elastic band, simple suspension sling, bell, sandbag and
so on. All the research subjects involved in this study had
the right to know, and signed the informed consent.
Training Methods: During the research period (January
to March 2014), in addition to professional training
courses, the 1000 selected athletes needed to do three
additional functional strength exercises every Monday,
Wednesday and Friday (which can be arranged according
to the students' schedule), with each training time
controlled in 30-50 minutes. In this study, functional
strength training was divided into two parts: training
under stable conditions and training under unstable
conditions.16,17 The training mainly aimed at athletes'
upper limb, trunk part, lower limbs.
Training under stable conditions: (1) upper limb:
headstand against the wall, push-ups, stride support, etc.;
(2) trunk: V up, prone back up, hip twist, side waist up,
waist side support; (3) lower extremity: leapfrog,
continuous abdomen jump, halve squat with.

Figure-3: Key positions of strength training.
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Training under unsteady conditions: (1) upper limb:
suspensory push-ups, suspensory pull up exercise, pushups with hands grasping ball; dumbbell lift while sitting
on Swiss ball; (2) trunk: suspensory side stay, push-ups
with feet on Swiss ball; (3) prone knees resistance
exercise, one leg squat on Swiss ball, resistance and
stretching knee exercise in sitting posture.
After training for consecutive three months, symmetry,
body movement weak chain, limitations of athletes were
investigated and assessed with functional motion test
scale. The Scale included a total of seven exercise capacity
tests.5,18,19 Based on progress of athletes, there are 3 ranks
in every movement: 3 points, 2 points, 1 point, with a total
of 21 points. 14 points represents the passing line. Test
movements include: (1) deep squat with hands lifting bar;
(2) hurdle with single knee lifted; (3) split squat with rod
held at the back; (4) measurement of the distance
between hands with rod held at the back; (5) supine
straight leg raise; (6) stability push-ups in the core area; (7)
front support balance stand. The above are the contents
of research approved by the IRB, and these indicators are
used as a reference to evaluate the results.
Statistical Method: SPSS 21.0 statistical software was
used for data analysis and processing. The count data
were expressed by (n,%) and verified by chi-square, and
measurement data were expressed by (x ± s) and verified
by t test. The difference was considered statistical
significant when P <0.05.

Results
The results showed that the1000 surveyed aerobics
athletes had good motion stability and flexibility after
functional strength training. Although 94 (9.4%) athletes
had deficiency in some sport function, no serious sports
injury was caused.
The average score of 1000 aerobics athletes' actions is as
follows:
Deep squat with hands lifting bar: (2.07 ± 0.76) points;
Hurdle with single knee lifted: (2.14 ± 0.69) points;
Split squat with rod held at the back: (1.92 ± 0.72) points;
Measurement of the distance between hands with rod
held at the back: (1.62 ± 0.91) points;
Supine straight leg raise: (1.93 ± 0.67) points;
Stability push-ups in the core area: (1.77 ± 1.12) points;
Front support balance stand: (1.65 ± 0.86) points.
There were significant improvements in the above results
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compared with the situation before functional strength
training. The difference was considered statistical
significant when P <0.05.

Discussion
Functional strength refers to the strength that emphasizes
the stabilizing and auxiliary effect of small muscle groups
around the trunk and each joint for the purpose of
improving the overall working ability and efficiency of the
muscles of the whole body. Functional strength training
originates from the theory of rehabilitation medicine in
foreign countries. In competitive sports, it mainly focuses
on the rehabilitation training of athletes, based on which
the term of professional rehabilitation training is
generated through years of development.7 Functional
training includes acceleration, stabilization and
deceleration modes of motion in three-dimensional
direction. The accurate definition of functional strength
training refers to the training aiming at improving the
overall movement ability of the body muscles of the
athletes, and strengthening core muscle strength and the
strength of the small muscles that assist the stabilization of
the joints.8 At present, the functional strength training
methods mainly include suspension training method,
vibration strength training method and core strength
training method.
Functional movement test in the study is an injury
prediction system originated from field of physiotherapy
and rehabilitation. It consists of a reliable seven-step
observation system, through observation and analysis of
which, the limitations and asymmetry of movements can
be recognized and classified. Limitations and asymmetry
of basic movements will weaken functional training and
physical training effects, thus increasing the risk of sports
injury. Athlete injury is largely due to poor coordination,
high muscle tension, or large partial load caused by
compensatory movement. Functional movement test is a
method to test body flexibility and stability. There is a
strong correlation between the test scores and the ability
to prevent injuries. Through collection and statistical
analysis of relevant data, theoretical basis can be
provided for preventing sports injuries and improving
athletes' athletic performance.
After three months of functional strength training, test
performance of 1000 aerobics athletes in the study was
significantly improved. After functional strength training,
motor sense of 1000 research objects was significantly
improved. Before the training, 337 athletes had motion
pain, but after functional strength training, motion pain of
296 athletes gradually disappeared, and exercise capacity
was improved significantly as well. In addition, there was
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a significant improvement in 1000 athletes' indicators
such as average body motion function level, sports
stability, which fully confirms effectiveness of functional
strength training.

Conclusion
To sum up, functional strength training can significantly
reduce risk of sports injuries for aerobics athletes,
improve athletes' body control ability, coordination
ability, movement stability, flexibility under unsteady
conditions. Functional strength training is of great
significance for preventing aerobics athletes' sports injury
and improving their ability level.
Acknowledgement: None.

8.

9.

10.

11.

12.

Disclaimer: This article has not been published before.
Conflict of Interest: None to declare.

13.

Funding Disclosure: None to declare.
Limitation: The sample size was not calculated.

References
1.

2.

3.

4.

5.

6.

7.

Halici UM, Acipayam M, Uncu H, Altinay L, Ketenciler S, Ozsoyler I.
A Retrospective Comparison of Early Results of Isolated Coronary
Artery Bypass Surgery in Yong (< 40 Years) and Middle Aged (4060 Years) Patients. Acta Medica Mediterr 2015;31:807-11.
Cam R, Ulutas KT, Akcimen B, Sahin MS, Caglayik DY, Uyar Y. A
sandfly fever virus (SFV) outbreak in the Mediterranean region of
Turkey and review of the literature. Acta Medica Mediterr
2015;31:1075-80.
Zhang W, Liu Y. Main factor sensitivity analysis based on response
surface model updating of port crane structure. J Coast Res
2015;73:166-72. Doi: 10.2112/SI73-029.1
Lei X, Wu K, Wang H, Yu L. Microstructure evolution and alloying
features of a developed high strength and high toughness weld
metal used for pipeline steels. J Coast Res 2015;73:265-9. Doi:
10.2112/SI73-047.1
Li W, Jia MX, Wang JH, Lu JL, Deng J, Tang JX, et at. Association of
MMP9-1562C/T and MMP13-77A/G Polymorphisms with NonSmall Cell Lung Cancer in Southern Chinese Population.
Biomolecules 2019;9:e107. doi: 10.3390/biom9030107.
Fu YY, Zhang T, Xiu MH, Tang W, Han M, Yun LT, et at. Altered
serum levels of interleukin-3 in first-episode drug-naive and
chronic medicated schizophrenia. Schizophr Res 2016;176:196200. doi: 10.1016/j.schres.2016.05.010.
Li L, Wu L, Wang X, Cui Z. Seismic response of underground
structures in saturated soil based on the fluid-solid coupling

14.

15.

16.

17.

18.

19.

dynamic formulation. J Coast Res 2015;73:432-5. doi:
10.2112/SI73-076.1
Yuan H, Tan M, Wang W. Selection of methods for predicting tidal
levels with a typhoon surge effect. J Coast Res 2015;73:337-41.
Doi: 10.2112/SI73-059.1
Al-Subaiee FS. Socio-economic factors affecting the conservation
of natural woodlands in Central Riyadh Area - Saudi Arabia. Saudi
J Biol Sci 2016;23:319-26. doi: 10.1016/j.sjbs.2015.02.017.
Phanse MA, Patil MJ, Abbulu K. Synthesis, characterization and
evaluation of the suppression of insulin resistance in Type-II
diabetes mellitus animals by treatment with metal complex. Saudi
J Biol Sci 2016;23:420-5. doi: 10.1016/j.sjbs.2015.08.017.
Liu D, Fu L, Jing Z, Chen C. Post-Traumatic Stress Disorder and It's
Predictors Among Tibetan Adolescents 3Years After the HighAltitude Earthquake in China. Arch Psychiatr Nurs 2016;30:593-9.
doi: 10.1016/j.apnu.2016.01.005.
Gonzalez AAL, Grases F, Mari B, Tomas-Salva M, Rodriguez A.
Urinary phytate concentration and risk of fracture determined by
the FRAX index in a group of postmenopausal women. Turk J Med
Sci 2019;49:458-63. doi: 10.3906/sag-1806-117.
Niksarleoelu EY, Ieck R, Uysal MA, Ünal D, Çamsar G. Prevalence of
atopy and allergic rhinitis in patients with adult non-cystic fibrosis
bronchiectasis. Turk J Med Sci 2019;49:551-7. doi: 10.3906/sag1807-229.
Shiri F, Pirhadi S, Ghasemi JB. Alignment independent 3D-QSAR,
quantum calculations and molecular docking of Mer specific
tyrosine kinase inhibitors as anticancer drugs. Saudi Pharm J
2016;24:197-212. doi: 10.1016/j.jsps.2015.03.012.
Dash RN, Mohammed H, Humaira T. An integrated Taguchi and
response surface methodological approach for the optimization
of an HPLC method to determine glimepiride in a
supersaturatable self-nanoemulsifying formulation. Saudi Pharm
J 2016;24:92-103. Doi: 10.1016/j.jsps.2015.03.004
Gao W, Wang Y, Basavanagoud B, Jamil MK. Characteristics studies
of molecular structures in drugs. Saudi Pharm J 2017;25:580-6.
doi: 10.1016/j.jsps.2017.04.027.
Gao W, Wang Y, Wang W, Shi L. The first multiplication atom-bond
connectivity index of molecular structures in drugs. Saudi Pharm
J 2017;25:548-55. doi: 10.1016/j.jsps.2017.04.021.
Lou Y, Yang J, Wang L, Chen X, Xin X, Liu Y. The clinical efficacy
study of treatment to Chiari malformation type I with
syringomyelia under the minimally invasive surgery of resection
of Submeningeal cerebellar Tonsillar Herniation and
reconstruction of Cisterna magna. Saudi J Biol Sci 2019;26:192731. doi: 10.1016/j.sjbs.2019.07.012.
Wu JH, Wei W, Zhang L, Wang J, Damaševi?ius R, Li J, et al. Risk
assessment of hypertension in steel workers based on LVQ and
fisher-SVM deep excavation. IEEE Access 2019;7:23109-19. DOI:
10.1109/ACCESS.2019.2899625.

Vol. 70, No. 10 (Special Issue), October 2020

