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Abstract: Purpose: The aim of this study was to objective the effect of balance control ability of
12weeks core strength training and blood biochemical indexes of University Basketball Players.
Methods: Fourteen basketball players received 12 weeks of core strength training, three times a week
for 90 minutes, separated by 1 week pre-training and 12 weeks after training. All subjects were tested
for the balanced ability indexes and routine biochemical indexes which included movement area of
standing on one foot, moving velocity, BU,CK,WBC,HB,T,C and T/C, when they open and close eyes.
Results: The results indicate that when the subjects stand on one foot, the movement area and velocity
of one foot are significantly reduced( P<0.01)after 12 weeks of core strength training. A significant
decrease (P<0.01) of difference of bilateral center of gravity center movement area occurred at
opening eyes. On the contrary, A significant increase (P<0.01) of difference of bilateral center of
gravity center movement area occurred at closing eyes. Bu and CK were significantly lower than
pre-training (P < 0.05), WBC, HB, T and C increased significantly (P > 0.05), while t / C decreased
slightly (P > 0.05).Conclusion: Results provide preliminary evidence that twelve weeks of core strength
training can improve the balance control ability of basketball Players, enhance the body's ability to
adapt to the training load, and keep the body function at a better level.
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1. Introduction

Spinal stability theory of sports rehabilitation has become very popular in recent years, and there
are many theoretical innovations, such as functional training, sports chain theory, neuromuscular
proprioceptive training and so on, in the field of competitive sports®. The traditional strength training
methods often focus on the strength training of large muscle groups or surface muscles of the body in
the field of competitive sports. There are some disadvantages, such as the lack of stable trunk support
for the distal part of the body, the occurrence and transmission of strength is not smooth, and so on.

In this case, a new strength training theory has come into being, which makes a breakthrough in
strength training means, equipment and other aspects. "Core strength training method" has been
introduced into the field of competitive sports in such a background. The training principle of "inside
out" and "inside out" is used in core strength training, The core area of training is deep local stable
muscle and surface overall motor muscle?. The proprioceptive training of regional neuromuscular
system can avoid the constraints of traditional strength training effectively. Basketball is an
antagonistic game dominated by physical skills. It puts forward higher requirements for the players to
maintain their physical balance and throw the ball into the hoop in the fierce confrontation. Basketball
majors have some problems generally, such as the lack of trunk core strength, the weak ability of single
leg support to maintain body balance, the unstable center of gravity in the fierce body contact
confrontation. Therefore, if we could promote the improvement of the muscle strength of the subjects
in the core area of basketball training, it would help the stability and balance of the body gravity, the
presentation of sports effect, the exertion of sports technology and the strength transmission between
muscles, and then improve the performance®.

The core strength enhancement can improve the body power state, thus bringing about the overall
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benefits. This study conducted a 12 weeks core strength training intervention on basketball college
students, compared the lower limb balance control ability index and blood routine biochemical index
before and after the training, and studied the significance of 12 weeks core strength training on
improving the lower limb balance control ability and improving the physical function of basketball
college students®.

2. Materials and methods
2.1 Materials and instruments

Joinfit natural latex resistance band, Joinfit balance pad, joinfit Kettlebell and other training
equipment are produced by Suzhou Jiayou sports and leisure products Co., Ltd; Beckman Coulter
actdiff-2 blood cell analyzer and Beckman Coulter access 2immunossav system automatic biochemical
analyzer are produced by Beckman Coulter Co., Ltd,; Reflotron sprint whole blood dry biochemical
analyzer is produced by Roche Group of Switzerland; EDTA anticoagulant vacuum tube and heparin
sodium anticoagulant vacuum tube are produced by Liyin precision medical products Co., Ltd., and the
balance function test training system is produced by Changzhou Jingcheng medical rehabilitation
equipment Co., Ltd.

2.2 Participants

The subjects of this study are 14 male college basketball player who participate in the Guangdong
College Basketball League. They are health and have no sports injury. Their age is (21.57 £09) years
old and (183. 29 +56) cm, body weight was (78. 21 +20) kg, and the training period was (2. 36 £50)
years.

2.3 Training arrangement

Core strength training plan are scientifically arranged by special physical fitness coaches according
to the characteristics of basketball events. The subjects were performed core strength training every
Monday, Wednesday and Friday afternoon and the duration of each training was 90 min. Jogging and
stretching activities (a total of 15 minutes) were carried out before each training, and then they were
given static and dynamic core strength training for 12 weeks. The training content includes no
instrument training and equipment training, each group was trained 6-8 times, with 40 s interval, the
coach strictly implemented the training plan, and the subjects strictly implemented the coach's training
arrangement, and signed the informed consent in the process of core strength training®.

2.4 Routine biochemical index detection

White blood cell (WBC) and hemoglobin (HB) were detected by Beckman Coulter actdiff-2 blood
cell analyzer. Blood urea (BU) and creatine kinase (CK) were measured by reflatron sprint whole blood
dry biochemical analyzer. testos-terone (T), cortisol (c) and the ratio of testosterone to cortisol (T / C)
were measured by Beckman Coulter access 2 im munossav system. The subjects was drew blood in the
exercise physiology laboratory at 6:00 a.m. on the first week before core strength training and the next
Monday after the 12th week of training. The subjects were not allowed to drink or smoke within one
week before the test, and had enough sleep rest. 5.5 ml of elbow venous blood was drew by EDTA
anticoagulant vacuum tube, 2.5ml blood was used to test Bu, CK, t, C and T/ C and. 2 ml blood was
used to detection of WBC and Hb.

2.5 Legs Balance ability test
Legs Balance ability test mainly detects the moving area and velocity of the body center of gravity

in four standing positions.

It includes the moving area and velocity of the center of gravity in the standing position of left foot
and right foot with eyes open, and the moving area and velocity of the center of gravity in the standing
position of left foot and right foot with eyes closed.

The detection steps are as follows: (1) the personal information of the participants was written down
into the system. (2) The participants took off their shoes and stood at the mark with "footprints" on the
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test system plate.(3) The participants ' arms dropped naturally and kept stable. They were tested for 30 s
with eyes open and 30 s with eyes closed. (4) According to the action demonstration on the display
screen, participants hold a leg raised by bending knee with both hands, stand with supporting foot in
the middle of the plate, and then start to stand with one foot open eyes for 8 s.(5) The participants put
their hands around a leg raised by bending their knees, and the supporting foot stood in the middle of
the plate. After stabilization, they began to stand on one foot with eyes closed for 8 s. The relevant
testers should pay attention to the protection work to prevent the subjects from falling down and being
injured.

2.6 Statistical analysis

Data were analyzed by SPSS 17.0 statistical software and Microsoft Excel 2007 software, and the
test results were based on the mean value =Standard deviation (x) %s) Expression. Paired sample t test
was used to compare the differences of each index before and after training and at different time points.

3. Results
3.1 Changes in balance control ability

It can be seen from table 1 that the movement area and velocity of the gravity of the left and right
feet in the eyes open and eyes closed state were significantly lower than those pre-training (P < 0.01,
table 1) after 12 weeks of core strength training®. The change range of each index is large before and
after training and the data were statistically significant.

There were significant differences and imbalances in the movement area and speed of standing on
one foot before and after 12 weeks of core training (P < 0.01, table 2). After core strength training, the
differences of bilateral movement area in open and closed eyes were decreased, and the differences of
bilateral movement area in open eyes were statistically significant (P < 0.05).

Tab. 2 The difference in balance control ability between the two sides before and after core strength
training ( xts,n =14)

Bilateral movement

Speed of both sides

Bilateral movement

Speed of both sides

Test index of open eyes(mm?) of open eyes(cm/s) of closed eyes(mm?) | of closed eyes(cm/s)
Pre-training 111.20+42.99** 0.1940.11** 386.95+151.01** 0.3440.21**
After training 23.42455.13*** 0.31+0.20*** 378.95+463.79** 0.75+1.05**

**P<(0.01 the comparison between the left leg and the right leg; #P<0.05 vs pre-training
The difference of bilateral movement speed is larger than that before training. Movement speed in
open eyes state was statistically significant (P < 0.05).

3.2 Changes of blood biochemical indexes

It can be seen from table 3 that the blood concentrations of Bu and CK in the recovery period of the
subjects were significantly decreased (P < 0.05, table 3). The WBC and Hb levels of the subjects in the
recovery period increased, but the difference did not reach a significant level at week 12 of core
strength training (P > 0.05, table 3).

Tab.3 The of core strength training on blood biochemical indexes ( xts,n = 14)

Test index BU('mmol / L) CK(U/L) WBC(109cell /L) | HB(g/L) T(ng/dl) C(pg/dl) T/IC
Pre-training | 6.241.19 17098+1389 | 5.98+0.79 149.8+8.7 B 15284197 | 3529+7.85
After training | 5.1040.95% 158.95+8.29% | 6.01+0.59 153.98+9.85 557.98481.59 | 15.98+3.89 | 33.89+8.28

*P<0.05 vs pre-training

4. Discussions

The ability of balance control is the ability to adjust and maintain the posture automatically when
the human body is in a certain posture or in a stable state’. The physiological mechanism of balance
control ability is the basic premise for human body to maintain posture and complete technical
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movements accurately and It is the body's ability to coordinate stimuli from vestibular organs, muscles,
tendons, intra-articular receptors and vision®.

A large number of studies have confirmed that core strength training can timely regulate the
stability of spine and pelvis, coordinate the change of body gravity center and the adjustment of
movement posture, improve the core stability, and then improve the balance control ability of the
body®.After 10 and 12 weeks of core strength training for the elderly, scholars found that the middle
intensity of core strength training can significantly improve balance score of time and dynamic balance
of standing on one leg with eyes closed’®. Core strength training can significantly improve the lower
limb balance ability of the elderly, prevent the risk of falls, and improve the quality of life.

Studies have shown that the dominant side and non dominant side legs of young students are less
than 20 m x5 and 20 m xAfter 10 round-trip running, the swing amplitude increased significantly*.
This study believes that the increase of weight will lead to the increase of the degree of damage in the
left and right directions of the lower limbs, which will destroy the dynamic balance control ability of
the lower limbs, and the core strength training will help to improve the body's ability to resist external
forces and improve the core stability of the body*2.

In this study, the moving area and speed of the center of gravity of the left and right feet in the eyes
open and eyes closed state were significantly lower than those before the training. The moving area and
speed of the center of gravity of the left and right feet standing of eyes open and closed were
significantly lower than those before training after 12 weeks of core strength training®. The core
strength training includes resistance belt training, Kettlebell training, unstable surface training, Swiss
ball and balance pad training®. Core strength training can better improve the muscle strength of the
core area and lower limb muscle strength of the subjects, and improve the balance control ability of the
lower limb support based on the core muscle force, which plays an important role in further improving
the quality of the subjects' movements that need single leg support and maintain body balance in
basketball. In addition, the difference of bilateral movement area between the open and closed eyes of
the subjects decreased significantly after 12 weeks of core strength training®®. This is consistent with
the reduction of the movement area of the center of gravity of the subjects standing on one foot when
they open and close their eyes?é.

When they open and close their eyes, the difference of movement area of participants was
significantly lower than that before training, which was closely related to the 12 week core strength
training intervention!’. This shows that the trunk core stability of the subjects has been greatly
improved after 12 weeks of core strength training, and the balance support control ability of the lower
limbs has been greatly improved. Studies have shown that when the human body is stimulated by
external training load, various physiological sex hormones in the body will also change accordingly. we
can truly understand the internal changes of the body, better understand the internal condition of the
body, and scientifically evaluate and diagnose the body function through the detection of blood
biochemical indicators.

In addition, studies have shown that BU and CK of female rowers increased to a certain extent,
while WBC, Hb and t decreased to a certain extent in the early stage of core strength training and
special ability training®. After a period of training adaptation, BU and CK gradually recovered and
decreased, while WBC, Hb and T gradually increased, which indicated that after 9 weeks of core
strength training and special ability training, athletes' adaptability to training load and aerobic ability
were improved, and their competitive state remained at a high level®.

Some scholars believe that the basketball players' T and C levels show an upward trend in the whole
training process, and the change characteristics of T and C are basically consistent with the training
load, this shows that the athlete's functional state is in good condition during the whole training
period?®.

5. Conclusion

In this study, the blood Bu and CK indexes of the subjects decreased significantly after the core
strength training and WBC, Hb, t and C increased significantly. This shows that the participant's ability
to adapt to the training load has been improved, and the body function is at a better level after 12 weeks
of core strength training®. To summarize, 12 weeks of core strength training is helpful to improve the
balance control ability of lower limbs of basketball majors, enhance the body's ability to adapt to the
training load, and keep the body function at a better level.

Published by Francis Academic Press, UK
_74-



Frontiers in Educational Research

ISSN 2522-6398 \ol. 4, Issue 7: 71-76, DOI: 10.25236/FER.2021.040714
References

[1] WENDELL P.LIEMOHN, TED A. BAUMGARTNER, LAURA H. GAGNON. MEASURING CORE
STABILITY [J]. Journal of Strength and Conditioning Research. 2005 (3)

[2] Bratland-Sanda, Solfrid, Martinsen, Egil W, Sundgot-Borgen, Jorunn. EN. Changes in Physical
Fitness, Bone Mineral Density and Body Composition during Inpatient Treatment of Underweight and
Normal Weight Females with Longstanding Eating Disorders [J]. 2012 (1)

[3] Kim PS, Shin YH, Noh SK, et al. Beneficial effects of judo training on bone mineral density of
high-school boys in Korea. Biology of Sport. 2013

[4] Ruchan IRI. The effect of physical activity on bone mineral density. Int J Phys Sci. 2011

[5] Sever, Ozan,Zorba, Erdal. Comparison of effect of static and dynamic core exercises on speed and
agility performance in soccer players [J]. Isokinetics and exercise science. 2018 (1)

[6] Sharrock Chris, Cropper Jarrod,Mostad Joel,Johnson Matt,Malone Terry. A pilot study of core
stability and athletic performance: is there a relationship?[J]. International journal of sports physical
therapy. 2011 (2)

[7] lkeda Yusuke, Kijima Kota, Kawabata Koichi, Fuchimoto Takafumi, Ito Akira. Relationship
between side medicine-ball throw performance and physical ability for male and female athletes.[J].
European journal of applied physiology. 2007 (1)

[8] Kibler W Ben,Press Joel,Sciascia Aaron. The role of core stability in athletic function.[J]. Sports
medicine (Auckland, N.Z.). 2006 (3)

[9] Peter Maulder, John Cronin. Horizontal and vertical jump assessment: reliability, symmetry,
discriminative and predictive ability [J]. Physical Therapy in Sport. 2005 (2)

[10] Gammon M. Earhart. Mov Disord. Dynamic control of posture across locomotor tasks [J]. 2013
(11)

[11] Anne Felicia Ambrose, Geet Paul,Jeffrey M. Hausdorff. Risk factors for falls among older adults:
A review of the literature [J]. Maturitas. 2013 (1)

[12] Cruz-Jimenez M. Normal changes in gait and mobility problems in the elderly. Physical
Medicine and Rehabilitation. 2017

[13] Jean Massion. Movement, posture and equilibrium: Interaction and coordination. Progress in
Neurobiology. 1992

[14] Margaret Roller,Aimie Kachingwe,Janna Beling,Dawn-Marie Ickes,Allyson Cabot,Gabrielle
Shrier. Pilates Reformer exercises for fall risk reduction in older adults: A randomized controlled trial
[J]. Journal of Bodywork & Movement Therapies. 2017

[15] Gregory S. Anderson, Fabio Deluigi,Guido Belli,Claudio Tentoni,Michael B. Gaetz. Training for
improved neuro-muscular control of balance in middle aged females [J]. Journal of Bodywork &
Movement Therapies. 2015

[16] Ladda Thiamwong,Jom Suwanno. Effects of Simple Balance Training on Balance Performance
and Fear of Falling in Rural Older Adults [J]. International Journal of Gerontology. 2014 (3)

[17] Jennifer A. Hess,Marjorie Woollacott. Effect of High-Intensity Strength-Training on Functional
Measures of Balance Ability in Balance-Impaired Older Adults[J]. Journal of Manipulative and
Physiological Therapeutics. 2005 (8)

[18] Endoscopic treatment versus endoscopic plus pharmacologic treatment for acute variceal
bleeding: A meta-analysis [J]. Hepatology. 2002 (3)

[19] Jeffrey M. Hausdorff, Dean A. Rios, Helen K. Edelberg. Gait variability and fall risk in
community-living older adults: A 1-year prospective study [J]. Archives of Physical Medicine and
Rehabilitation. 2001 (8)

[20] Lin Y Y. Aging in Taiwan: Building a Society for Activ Aging and Aging in Place. The
Gerontologist. 2016

[21] Gribble Phillip A,Hertel Jay, Denegar Craig R,Buckley William E. The Effects of Fatigue and
Chronic Ankle Instability on Dynamic Postural Control. Journal of Athletic Training. 2004

Published by Francis Academic Press, UK
-75-



Frontiers in Educational Research

ISSN 2522-6398 \Vol. 4, Issue 7: 71-76, DOI: 10.25236/FER.2021.040714

Tab.1 The changes in balance control ability of single foot standing before and after core strength training ( xts,n = 14)

The left foot with open eyes

The right foot with open eyes

The left foot with close eyes

The right foot with close eyes

. The area of The velocity of The area of The velocity of The area of The velocity of The area of The velocity of
Test index ) ) ) )
movement(mm?) movement(cm/s) movement(mm?) movement(cm/s) movement(mm?) movement(cm/s) movement(mm?) movement(cm/s)
Pre-training 313.40461.98 2.240.49 201.00£71.02 2.1.89+0.32 2440.294712.92 6.6841.09 2019.004749.82 6.27+1.12
After training | 197.52+58.95** 2.08+0.49** 124.734+38.95** 1.6940.31 *x* 1847.654+580.42** 4..79£1.01** 1467.984+504.13** 3.92+1.07**
Range of 38% 11% 38% 15% 25% 30% 27% 36%
change

**P<0.01 vs pre-training
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