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INTRODUCTION

Relevant monitoring data show that falls have become the leading
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ABSTRACT

Introduction: Relevant monitoring data show that falls have become the leading cause of death in adults
over 65 years old, especially among elderly people who have no exercise habits. Physiological function decline
caused by the aging process can be slowed with specific training. It is believed that exercises focusing on the
core muscles can benefit balance ability among the elderly. Objective: The paper explores how core muscle
training impacts balance performance in the elderly. Methods: The article randomly divides elderly volunteers
(n=24) into two groups. The experimental group received specific core physical conditioning, and the control
group received no intervention. The physical quality indicators of both groups were compared and statisti-
cally analyzed after the experiment. Results: The physical fitness indicators (weight, aerobic endurance, static
balance ability) in the groups differed (P<0.05). Conclusion: Core training can improve the elderly’s functional
physical ability and static balance capacity. Evidence level II; Therapeutic Studies - Investigating the results.

Keywords: Strength training; Sports; Fitness testing.

RESUMO

Introduc¢ao: Dados relevantes de monitoramento mostram que as quedas se tornaram a principal causa de morte
em adultos maiores de 65 anos, especialmente entre idosos que néo tém hdbitos de exercicio. O declinio das funcées
fisiolégicas causado pelo processo de envelhecimento pode ser retardado com treinos especificos e acredita-se que
exercicios concentrados na musculatura do core podem beneficiar a capacidade de equilibrio entre idosos. Objetivo:
Este artigo explora o impacto do treino muscular do core no desempenho do equilibrio nos idosos. Métodos: O artigo
divide os voluntdrios idosos (n=24) em dois grupos de forma aleatdria. O grupo experimental recebeu condicionamento
fisico especifico do core enquanto o grupo controle ndo recebeu interven¢do. Os indicadores de qualidade fisica dos
dois grupos foram comparados e analisados estatisticamente apos o experimento. Resultados: Os indicadores de
aptiddo fisica (peso, resisténcia aerébica, capacidade de equilibrio estdtico) dos dois grupos diferenciaram-se (P<0,05).
Conclusdo: O condicionamento fisico do core pode melhorar a aptiddo fisica funcional e a capacidade de equilibrio
estdtico dos idosos. Nivel de evidéncia Il; Estudos terapéuticos - Investigacdo de resultados.

Descritores: Treinamento de Forca; Esportes; Testes de Aptidao Fisica.

RESUMEN

Introduccion: Datos relevantes de sequimiento muestran que las caidas se han convertido en la principal causa de
muerte en adultos mayores de 65 afios, especialmente entre los ancianos que no tienen hdbitos de ejercicio. £l declive
de las funciones fisiolégicas provocado por el proceso de envejecimiento puede ralentizarse con un entrenamiento
especifico y se cree que los ejercicios centrados en los musculos del core pueden beneficiar la capacidad de equilibrio
entre las personas mayores. Objetivo: Este articulo explora el impacto del entrenamiento de los misculos del core
en el rendimiento del equilibrio en los ancianos. Métodos: El articulo divide a los voluntarios de edad avanzada
(n=24) en dos grupos al azar. El grupo experimental recibié un acondicionamiento fisico bdsico especifico mientras
que el grupo de control no recibié ninguna intervencion. Los indicadores de calidad fisica de los dos grupos fueron
comparados y analizados estadisticamente después del experimento. Resultados: Los indicadores de aptitud fisica
(peso, resistencia aerdbica, capacidad de equilibrio estdtico) de los dos grupos fueron diferentes (P<0,05). Conclusion:
El condicionamiento fisico del core puede mejorar la aptitud funcional y la capacidad de equilibrio estdtico de los
ancianos. Nivel de evidencia II; Estudios terapéuticos - Investigacion de resultados.

Descriptores: Entrenamiento de Fuerza, Deportes; Pruebas de Capacidad Fisica.

Article received on 01/06/2022 accepted on 02/18/2022

and present a close relationship that is interlocking and indispensable.!
Falling will cause further physical and mental damage and accelerate the

cause of death in older adults over 65. Especially the elderly who lack  degradation of other physiological functions. This dilemma increases the

exercise habits. Various physiological functions influence each other

burden on society and families, increases social, medical costs, and affects
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their physical and mental health. However, the decline of physiological
functions caused by the aging process is the only way for an individual to
grow and develop. However, many studies have confirmed that exercise
can effectively delay the decline of physiological functions and reduce
the restrictions on healthy living functions. Core muscle exercises can
also help.? This study explored the effects of 8-week core muscle exercise
on the functional fitness and balance ability of the elderly.

METHOD
Object

We selected healthy 65-70-year-olds as the research objects. Sub-
jective wishes were divided into 14 persons in the control group and
14 persons in the experimental group.® There was no significant diffe-

rence in the basic physiological parameters between the two groups
(P>0.05). (Table 1)

Table 1. Comparison of basic physiological parameters of each group.

Group Control group | Test group P
Age 65.43+4.66 65.10+4.08 0.73
Systolic blood pressure (mmHg) 124.78+1457 | 12448+1787 | 095
Diastolic blood pressure (mmHg) 77.65+16.43 75.93+10.01 0.64
Resting heart rate (times/min) 77611845 75934832 048
Height (cm) 158.3946.85 155.954+6.12 0.18

Research methods

The experimental group performed core muscle exercises, and the
control group did not perform any intervention. Perform functional
physical fitness and balance tests before and after the intervention.

Functional fitness test

Functional fitness refers to the basic physical activity ability of the
body to take care of daily life independently under the premise of safety,*
including factors such as muscle strength, muscle endurance, cardio-
respiratory endurance, flexibility, balance ability, coordination ability,
reaction time and body mass. This study refers to the elderly physical
fitness test (SFT) for 7 test items. The content includes the 30s sitting
and standing test, 30s arm bending test, sitting body forward bending
test, back extension test, 3m sitting and winding object test, 2min knee
lift test, and body mass index.

Balance test

We use the Biodex dynamic balance system to use the clinical sen-
sory integration and balance test as a fall risk assessment program for
static balance ability testing.” The test content includes sensory input
of four different combinations of conditions: Mode 1-Stand on a stable
surface with your eyes open. Mode 2-Stand on a stable surface with
eyes closed. Mode 3-Stand on an uneven surface with eyes open. Mode
4-Stand on an uneven surface with eyes closed. The Sway Index (SI) is
an evaluation parameter. The smaller the value, the better the static
balance ability. We used 3m to sit up and walk around the object to
test the dynamic balance ability. The shorter the time, the better the
dynamic balance ability.

Muscle force prediction model

We use optimization methods to predict muscle strength. The general
equations based on the constrained optimization method are as follows:

minJ(x,)
st h(x)=0i=12L ,I m
k=1,2,L ,n

Xy SX X

J (x,) is the objective function. A; (x) is the equality constraint. I is
the number of equality constraints. x;, x;, represents the lower and
upper bounds of the k variable. n is the number of variables in the
objective function.

Letf,,, be the maximum contraction force produced during isometric
contraction of the muscle.f,, , = Apcsy Opaw Tmar D€ the maximum stress
of the muscle. When the human body is in motion, the contraction
component of the muscle is activated under the influence of nerve
impulses Its strength is determined by the magnitude of the force
exerted by the instantaneous contraction component. Based on this,

Delp proposed the dynamic muscle force function:

Jer = fUcgsvep>a) @)

lcg is the length of CE. v is the speed of muscle contraction. a is
the degree of muscle activation.” It is usually assumed that when a = 0
is the minimum muscle strength, when a = 1 is the maximum muscle
strength. We take the minimum square sum of muscle stress as the
objective function:

i

J =min Z[fm‘] (3)

PCSAi

Joi1s the muscle strength of the i muscle. Apegy ;s the physiological
cross-sectional area of the i muscle.

RESULTS

Comparison of body weight and BMI before and after exercise

After exercise, the weight and BMI of the experimental group were
significantly different from those of the control group (P<0.05). (Table 2)

Comparison of functional fitness test results before and
after exercise

The experimental and control groups had significant differences in the
range of changes in the 30s sitting the testand 30s arm bending test (P<0.05).
There was no significant difference in the change range of the sitting body
forward bending test and back extension test between the two groups
(P>0.05). There was a significant difference in the range of changes in the
2min knee lift test (P<0.05). There was no significant difference in the range
of changes in the test of 3m sitting up and around objects (P>0.05). (Table 3)

Static balance ability

There was no significant difference between the experimental group’s
mode 1 and mode 2 measured value changes (P>0.05). The variation range of
mode 3 and mode 4 both reached significant differences (P<0.05). (Table 4)

DISCUSSION

The physical decline and psychological obstacles that occur in
aging will reduce the willingness to exercise and the amount of physical
activity. This increases body fat, decreases net weight, and decreases
basal metabolic rate, resulting in changes in body mass® The results of

Table 2. Comparison of body weight and BMI before and after the experiment.

Weight (kg) BMI (kg/m?)
Group Control group | test group | Control group | test group
Before the experiment| 61.26+11.26 | 57.71£9.96 | 24.34+347 23.70+£3.55
After the experiment | 61.56+11.15 | 57.46+9.85 | 24.45+3.43 23294341
A(%) 048 -043 048 -1.75
p 0.049 0.01
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Table 3. Comparison of the results of functional fitness tests before and after the
two groups of experiments.

6% | qearment | eporment | %9 | P
30s sitting and Control group | 15.87+3.31 16.96+4.19 | 6.81 001
standing test (times) | test group 17.59+4.44 | 2097+4.65 | 1922 |
30s arm bending | Control group | 19.00+541 20.22+4.86 | 048 002
test (times) test group 19454510 | 22.86+4.04 | 1753 |
Sitting body forward | Control group | 433£1203 | 55041343 | 26.15 043
bending test (cm) test group 9.77+6.87 11304557 | 1536 |
Back extension Control group | 0.50+7.50 -043+7.87 | -180 096
test (cm) test group 3.57+6.57 2334700 |[-3458]|
2 min knee lift Control group | 98.70£11.06 | 92.65+11.60 | -6.13 0
test (times) testgroup | 102.82+16.83|108.57+18.11| 5.59
) Control group | 6.00+1.41 6.07+1.85 1.17
3 m sit-up test(s) 0.28
test group 571£1.04 5.54+083 | -2.98

Table 4. Comparison of CTSIB measured values before and after the two groups of
experiments.

cTsIB Group Before the Afterthe | o |
experiment experiment
Control group 0.48+0.22 0.36£0.13 -25
Mode 1 0.79
test group 045+0.17 0.36+0.11 -17.78
Control group 0.78+0.34 0.81+0.31 3.85
Mode 2 035
test group 0.66+0.26 0.70£0.21 6.06
Control group 0.95+0.28 0.83+0.28 -12.63
Mode 3 0.04
test group 0.95+0.36 0.72+0.17 -23.16
Control group 2.85+0.81 2.87+0.88 0.7
Mode 4 0
test group 2.84+0.63 2.31+0.52 -18.66

this study suggest that core muscle group exercise helps improve body
quality. Although exercise training improves body quality, the design
of exercise prescriptions is also very important. Muscle strength is an
important indicator that determines the functional ability of the elderly,
and it is also one of the key factors affecting whether they can live in-
dependently. Regular exercise can maintain or enhance the strength of
aging muscles, and core muscle training can effectively improve upper
limb muscle strength. Core muscle training does not have the benefit
of improving individual flexibility.

The physical status of the elderly will gradually decline with age, and aero-
bic endurance has decreased by 1.54% annually since the age of 50. However,
physical exercise can effectively improve or slow down its decline because
the training courses in this study belong to compound exercises. Muscle
strength of lower limbs is positively correlated with aerobic endurance.’

Regular exercise can enable the elderly to have better daily life func-
tions and reduce their reaction time when they are imbalanced. This can

reduce the incidence of fall accidents.'® However, the sensitivity test of
the experimental group did not significantly improve after core muscle
exercise." Therefore, in the future, further research will be conducted on
training programs that can improve the agility of the elderly.

The decline of physiological function will affect the body's postural
balance mechanism. Young people will adopt more efficient ankle strate-
gies in the choice of balance strategies. Long-range muscle actions start
earlier than the proximal muscles. On the contrary, the elderly tends to
adopt hip strategies. Adjust and maintain the balance of body posture by
proximal muscle movements. Young people adopt an ankle joint strategy
to maintain a balance of 8° forward and 4° backward swing. However, for
the same degree of swing, the elderly must use the hip joint strategy. It
can be seen that the muscle strength of the lower limbs of the elderly
will appear to be more unstable due to the decline.’” Nerve conduction
makes the small muscles too late to respond, and the gastrocnemius and
anterior tibial muscles, which are mainly responsible for standing, beco-
me weak. This motivates the elderly to adopt hip joint strategies instead
of ankle joint strategies that control small muscle groups to adjust and
maintain the balance of body posture. Mode 1 and Mode 2 in the CTSIB
test represent the ankle joint balance strategy for balance control on hard
ground. Mode 3 and Mode 4 represent hip balance strategies adopted
on uneven ground. The experimental results confirm that this study can
effectively improve the static balance ability of the elderly on uneven
surfaces.” The core muscles used by the elderly to maintain individual
posture balance and stability and support the spine for exercise are the
waist, hip, and hip complex, including abdominal muscles, spinal muscles,
quadriceps femoris, and biceps femoris. This is consistent with the muscle
groups strengthened by the training content of this research. It is proved
that core muscle exercise can effectively improve the phenomenon of the
elderly who lose their balance due to instability of the center of gravity. At
the same time, this can reduce the incidence of accidental falls in the elderly.

CONCLUSION

Core muscle exercise can significantly improve the body mass index,
upper limb muscle strength, lower limb muscle strength, and aerobic
endurance of middle-aged and older adults. It can significantly reduce
the shaking index of middle-aged and older adults standing on uneven
surfaces. Core muscle exercise helps to improve the static balance ability
of middle-aged and older adults. Although core muscle exercises did not
significantly improve the dynamic balance of middle-aged and older adults,
they showed improvement. Therefore, it is inferred that core muscle group
exercise may be helpful to delay the decline of dynamic balance ability.
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