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Introduction: Posture is directly related to body balance, and both have great importance in movement.

1. Shaanxi University of Body posture is affected by several human body factors in space, and neuromuscular athletes’ rehabilitation
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rehabilitation exercises. The effects of two rehabilitative procedures were compared by Cumberland ankle ins-
tability assessment questionnaire, T-type agility test, and Sargent vertical jump test. Results: Agility after exercise
was significantly lower than those before exercise by 0.8 versus 1s; there was no significant difference between
the two groups before the experiment. Agility test results of the experimental group were significantly lower
than those of the control group (2s). Sargent’s vertical jump test results were significantly different from those
before the exercise (P < 0.01). Conclusion: The postural balance showed good recovery with the neuromuscular
treatment and the rehabilitation method of the athletes after the ankle injury. Evidence Level Il; Therapeutic
Studies - Investigating the result.
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RESUMO

Introdugdo: A postura estd diretamente relacionada ao equilibrio corporal e ambos tém grande importancia no
movimento. A postura corporal é afetada por vdrios fatores do corpo humano no espago e os métodos de reabilitacéo
neuromuscularem atletas devem ser delineados para um retorno otimizado da estabilidade postural. Objetivo: Explorar
os efeitos do tratamento neuromuscular sobre o equilibrio postural na reabilitagdo de lesdo no tornozelo de atletas.
Métodos: 20 atletas com instabilidade funcional do tornozelo foram divididos aleatoriamente em grupo experimental
e grupo controle. O grupo experimental recebeu tratamento neuromuscular, enquanto o grupo controle permaneceu
com exercicios de reabilitagdo de forca muscular e atividade articular padréao. Os efeitos de dois procedimentos de
reabilitacdo na instabilidade funcional do tornozelo foram comparados pelo questiondrio de avaliagdo da instabilidade
do tornozelo de Cumberland, teste de agilidade do tipo T e teste de salto vertical de Sargent. Resultados: Os resultados
do teste t de agilidade apés o exercicio foram significativamente menores do que os anteriores ao exercicio em 0,8
contra 1s; ndo houve diferenca significativa entre os dois grupos antes do experimento. Os resultados dos testes de
agilidade do grupo experimental foram significativamente inferiores aos do grupo controle (2s). Os resultados do teste
de salto vertical de Sargent foram significativamente diferentes daqueles anteriores ao exercicio (P < 0,01). Conclusdo:
Oequilibrio postural apresentou boa recuperacdo com o tratamento neuromuscular e com o método de reabilitacGo
dos atletas apds alesdo do tornozelo. Nivel de evidéncia Il; Estudos Terapéuticos - Investigacéo de Resultados.

Descritores: Exercicio; Atletas; Traumatismos do Tornozelo.

RESUMEN

Introduccidn: La postura estd directamente relacionada con el equilibrio corporal y ambos tienen gran importancia
en el movimiento. La postura corporal se ve afectada por varios factores del cuerpo humano en el espacio y los métodos
de rehabilitacion neuromuscular en los deportistas deben diseriarse para un retorno éptimo de la estabilidad postural.
Objetivo: Explorar los efectos del tratamiento neuromuscular sobre el equilibrio postural en la rehabilitacion de lesiones
de tobillo en atletas. Métodos: 20 atletas con inestabilidad funcional del tobillo fueron divididos aleatoriamente en
ungrupo experimental y un grupo de control. El grupo experimental recibicé un tratamiento neuromuscular, mientras
que el grupo de control permanecid con ejercicios estdndar de rehabilitacion de la fuerza muscular y la actividad
articular. Se compararon los efectos de dos procedimientos de rehabilitacidn sobre la inestabilidad funcional del
tobillo mediante el cuestionario de evaluacidn de la inestabilidad del tobillo de Cumberland, la prueba de agilidad
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tipo Ty la prueba de salto vertical de Sargent. Resultados: Los resultados de la prueba t de agilidad después del ejercicio
fueron significativamente inferiores a los de antes del ejercicio en 0,8 frente a 1s; no hubo diferencias significativas
entre los dos grupos antes del experimento. Los resultados de la prueba de agilidad del grupo experimental fueron
significativamente inferiores a los del grupo de control (25). Los resultados de la prueba de salto vertical de Sargent
fueron significativamente diferentes de los obtenidos antes del ejercicio (P < 0,01). Conclusidn: El equilibrio postural
mostré una buena recuperacion con el tratamiento neuromuscular y con el método de rehabilitacion de los atletas
tras la lesion del tobillo. Nivel de evidencia Il; Estudios terapéuticos - Investigacion de resultados.

Descriptores: Ejercicio; Atletas; Traumatismos del Tobillo.
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INTRODUCTION

Body posture is the relative position of different parts of the
human body in space, or the state of human existence in space. It is
one of the important contents of body. Relevant scholars and experts
believe that body posture reflects the mechanical relationship bet-
ween human muscles, bones, nervous system and internal organs.!
Generally speaking, the continuous and dynamic state of the body
is called human action. The static state without action is called body
posture.? Body posture refers to the relationship between human
limbs, head, trunk and other parts. The relative position of various
parts of the body is also defined as body posture by scholars. Body
posture is affected by the specific mechanical relationship of human
muscles, bones, nervous system, internal organs and other organs
and tissues. The meaning of sports injury refers to the injury and
injury related to sports events in the process of sports.® This kind of
injury and injury is related to the sports and has certain technical
characteristics. The injury and injury caused in sports are often di-
rectly or indirectly related to the characteristics of sports (technical
and tactical actions), the behavior of sports subjects (exercise level),
objective conditions (sports environment, materials and equipment).*>
In this study, taking athletes with ankle sprain as an example, two
different exercise methods were used to intervene athletes with ankle
functional instability and observe their effects.

METHOD
Obiject selection and grouping

Twenty male athletes who were diagnosed as FAl and met the
inclusion criteria were selected. Inclusion criteria: (1) the first diag-
nosis met the FAl diagnostic criteria: there was at least one obvious
injury of the lateral ligament of the unilateral ankle in the past year,
resulting in the inability of the affected foot to bear weight or the
need to walk with crutches; No serious injury of lower limbs and
no fracture of ankle; Repeated sprain of the affected limb at least
once or feeling of ankle instability or weakness; The front drawer
test was negative and no obvious structural instability was found.
(2) Patients with right side injury, aged 18 ~ 35 years. (3) No formal
or informal exercise.

Exclusion criteria: (1) patients with ankle ligament injury above I °
(including I1); (2) Patients with fracture and joint dislocation; (3) Patients
with exfoliative chondroititis of ankle joint; (4) Severe osteoarthritis and
traumatic arthritis; (5) Patients with rheumatic diseases and metabolic
diseases. Before the beginning of the study, explain the purpose of
the study to all subjects. After filling in the informed consent form, a
randomized single-blind experiment was adopted. They were ran-
domly divided into experimental group and control group, with 10
cases in each group. There was no significant difference between the
two groups (P > 0.05).
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Literature method

Take posture and exercise methods, sports injury, etc. as key words,
consult a large number of literature on sports injury, clinical guidelines
for sports injury, prevention and treatment of sports injury, rehabilita-
tion of sports injury and other related theoretical knowledge system
disciplines, and obtain the theoretical basis related to this study after
understanding and analysis.5

Exercise mode scheme

Exercise for 6 weeks: (1) experimental group: neuromuscular training,
including balance exercise, dynamic ankle stability exercise, plyometric
exercise, sensitivity exercise and balance exercise; (2) Control group: exer-
cise the strength of calf and foot muscles mainly through ankle varus and
valgus, back extension and plantar flexion, and combined with joint range
of motion. Exercise 3 times a week, each time for no less than 50 minutes.

Evaluation and testing

1.Cumberland ankle instability questionnaire (CAIT). CAIT questionnaire
contains 9 questions to evaluate patients’ subjective feelings at ankle
jointin different types of daily activities such as walking, running, going
up and down stairs and jumping. The total score of 9 questions is 0 ~
30 points, with 27.5 as the dividing point: 28 points or above indicate
that the tested ankle has not been sprained and there is no functional
ankle instability; A score of 27 or below indicates that the tested ankle
may have functional ankle instability. The lower the score, the worse the
stability of the tested ankle. This questionnaire can not only distinguish
whether the ankle is stable or not, but also measure the degree of
functional instability of the tested ankle.”

2. Star extensional balance tests (SEBT). The specific test methods of
SEBT are as follows: measure the length of the right lower limb of the
subject in lying position; All subjects were asked to practice four times
in four directions, and then rest for 5min to prepare for the formal test.
During the test, put your hands in your waist and stand on one leg in
the center of the 8-point star diagram. At the beginning of the test, bend
the knee of the supporting leg and extend the non supporting leg as
far as possible in four directions separated by 45 °. The four directions
are anterior (ANT), anterolateral (ALAT), lateral (LAT) and posterolateral
(plat). Test in a clockwise direction. Before moving to the next direction
each time, move the extended leg back to the center of the circle, return
to standing on both feet, and rest for 3S, so as not to affect the body
balance and reduce the accuracy of the test.

3. T-type agility t-test. Design a T-shaped test path with width and length
equal to 91.4cm (10yards), start from the starting point of the bottom
line, quickly run along the T-shaped path, complete the turn, and finally
return to the starting point. Avoid stepping on the line during the test,
test 3 times continuously, record the time (s) used to complete the test
respectively, and take the mean value.
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Statistical analysis

SPSS17.0 statistical software package is used for data processing, and
the measurement data are expressed in. Independent samplesttest was
used for comparison between groups. Paired samplesttest was used for
comparison before and after exercise for the same subject in the group.
P <0.05is asignificant difference, P < 0.01 is a very significant difference.

RESULTS
Cait score

There was no significant difference between the two groups before
exercise (P > 0.05). The CAIT scores of the two groups after exercise were
significantly higher than those before exercise (P < 0.01). After exercise,
the score of the experimental group was significantly higher than that
of the control group (P < 0.01). (Table 1)

SEBT results

The SEBT results of the control group in four test directions after
exercise were significantly higher than those before exercise (P < 0.01);
After exercise, the results of SEBT in the control group were significantly
higher than those in the experimental group in the directions of plat,
post, pmed, Med and Amed (P < 0.01). (Table 2)

Adgility test results

The results of agility t-test after exercise were significantly lower than
those before exercise by 0.8 ~ 1s; There was no significant difference
between the two groups before exercise. After exercise, the agility t-test
results of the experimental group were significantly lower than those of
the control group for 2S. (Figure 1)

Table 1. Comparison of CAIT scores between the two groups before and after exercise.

Group n Before exercise After exercise
Control Group 10 15.30+1.53 21.00+1.25
Experience Group 10 14.8241.25 23.7041.01

Table 2. Comparison of SEBT test standardization between the two groups before
and after rehabilitation training.

Direction Group n Before exercise After exercise
ANT Control Group 10 62.00+5.66 62.25+6.44
Experience Group | 10 60.82+5.16 60.03+7.54
ALAT Control Group 10 59.65+7.25 60.03+7.54
Experience Group | 10 5840+7.26 64.57+7.50
LAT Control Group 10 56.75+7.53 56.78+7.07
Experience Group | 10 54.1149.62 60.60+9.45
PLAT Control Group 10 59234562 59224161
Experience Group | 10 59.18+5.60 68.65+5.58
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Figure 1. Comparison of agility t-test before and after exercise in the two groups.
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Table 3. Comparison of Sargent / vertical jump test effective coefficient between the
two groups before and after exercise.

Group n Before exercise After exercise
Control Group 10 28.68+1.15 30.87+1.30
Experience Group 10 28531141 30.65+1.31

target/verticaljumptest results

The results of Sargent / vertical jump test after exercise were sig-
nificantly higher than those before exercise (P < 0.01); There was no
significant difference between the two groups before and after exercise
(P> 0.05). (Table 3)

DISCUSSION

Principle analysis of the application of posture in ankle instability

For the local transition load caused by body posture and, the best
way is to restore the normal arrangement and action mode of body me-
chanisms through some targeted corrective exercises, so as to alleviate
the local transition load and achieve the purpose of rehabilitation and
injury prevention.® Usually, the examination and evaluation of sports
injury is mainly judged by the examination of athletes'muscle strength
and joint range of motion.

SEBT evaluation method

SEBT can evaluate limb balance and dynamic neuromuscular
control, as well as limb endurance, flexibility and proprioception. The
test only needs 4 tape measures and a hard ground, and there is no
need for expensive testing instruments or measuring tools. By testing
the extension length of lower limb function in different directions, the
stability and balance function of lower limb in different directions were
evaluated. SEBT requires one leg standing balance, and the maximum
extension of the opposite leg enables a wide range of activities of
the ankle, knee and hip. This dynamic balance test is better than the
static balance test”’

T agility test

Agility includes the ability to change direction rapidly. Ankle
injury often impairs agility. A comprehensive test program should
include exercise needs, cognitive processes and motor skills. When
choosing agility test items, we must also consider different sports and
appropriate locations. T-type agility test has been proved to have high
reliability. The classic completion time of athletes is usually between
8.9 and 13.5 seconds.'® The results of this study show that two dif-
ferent exercise methods and procedures improve the T-type agility
test results of FAl athletes, and the neuromuscular exercise method
group is idealThe improvement of this cognitive ability can not only
improve the athletes’ sports ability, but also effectively prevent the
recurrence of injury.

CONCLUSION

In competitive sports, ankle injury is a very common sports injury.
If reasonable functional exercise can be carried out in the recovery
period of injury, the injured joint can recover quickly. Body posture
and two different exercise methods can improve the ankle function of
FAl athletes, improve their limb agility, and develop lower limb stren-
gth and speed; Neuromuscular exercise has better effect, enhances
balance control ability, and speeds up the recovery of limb function
after sports joint injury.
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