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ABSTRACT

Introduction: Lumbar muscle strain is a chronic injury to soft tissues such as the lumbar muscles, ligaments, and
fascia. Functional exercise has specific applications in treating lumbar muscle injuries caused by sports. However,
analyses on the treatment results in the psoas muscle are inconclusive. Objective: Analyze the clinical efficacy of
functional exercise in treating psoas muscle dysfunction. Methods: 10 athletes diagnosed with lumbar muscle strain
received continuous training with a functional exercise protocol for two weeks, five times a week. Clinical efficacy was
assessed by visual analog scale for pain score and Prokin254 for proprioception ability indices before and after treat-
ment. The article adopts a mathematical statistics analysis method to analyze the therapeutic effect of motor function
exercise with SPSS 13.0. Results: Patients reported a reduction of pain in the muscles under exertion after functional
exercise. The results were significantly different (P<0.05). Patients' lumbar strength was significantly improved. This
index has a considerable statistical difference (P<0.05). Conclusion: Functional exercise showed a positive effect on the
treatment of psoas muscle injury. The research results of this article can provide an effective training protocol for the
rehabilitation of people with a psoas muscle strain. Evidence Level Il; Therapeutic Studies - Investigating the result.

Keywords: Psoas Muscles; Athlete; Sports; Human Physical Training.

RESUMO

Introdugao: A tensdo muscular lombar é uma leséo crénica dos tecidos moles, tais como musculos lombares, ligamen-
tos efdscia. O exercicio funcional tem certas aplicagdes no tratamento de lesdes musculares lombares ocasionadas pelo
esporte. Porém, as andlises na intensidade dos resultados do tratamento no musculo psoas séo inconclusivas. Objetivo:
Analisar a eficdcia clinica do exercicio funcional no tratamento da disfun¢éo no misculo psoas. Métodos: 10 atletas com
diagndstico de estiramento muscular lombar receberam treinamento continuo com protocolo de exercicios funcionais
por 2 semanas, 5 vezes por semana. A eficdcia clinica foi avaliada pela escala analégica visual de score de dor e Prokin254
para indices de capacidade de propriocep¢éo antes e depois do tratamento. O artigo adota um método de estatistica
matemdtica para analisar o efeito terapéutico do exercicio da fungdo motora com SPSS 13.0. Resultados: Pacientes relata-
ram uma redu¢do da dor na musculatura sob esforco apds o exercicio funcional. Os resultados foram significativamente
diferentes (P<0,05). A forca lombar dos pacientes foi significativamente aprimorada. Esse indice tem diferenca estatistica
consideravel (P<0,05). Conclusdo: O exercicio funcional revelou um efeito positivo sobre o tratamento da lesGo muscular
do psoas. Os resultados da pesquisa deste artigo podem fornecer um protocolo eficaz de treinamento para a reabilitacéo
de pessoas com tensdo do musculo psoas. Nivel de evidéncia Il; Estudos Terapéuticos - Investigagdo de Resultados.

Descritores: Musculo Psoas; Atleta, Esportes; Condicionamento Fisico Humano.

RESUMEN

Introduccidn: La distensidn muscular lumbar es una lesion crénica de los tejidos blandos como los musculos lumbares,
los ligamentos y la fascia. El ejercicio funcional tiene ciertas aplicaciones en el tratamiento de las lesiones musculares lum-
bares causadas por el deporte. Sin embargo, los andlisis sobre la intensidad de los resultados del tratamiento en el musculo
psoas no son concluyentes. Objetivo: Analizar la eficacia clinica del ejercicio funcional en el tratamiento de la disfuncion del
musculo psoas. Métodos: 10 atletas con diagndstico de distension muscular lumbar recibieron un entrenamiento continuo
con un protocolo de ejercicios funcionales durante 2 semanas, 5 veces por semana. La eficacia clinica se evalué mediante
la escala analdgica visual para la puntuacion del dolor y el Prokin254 para los indices de capacidad de propiocepcion
antes y después del tratamiento. El articulo adopta un método estadistico matemdtico para analizar el efecto terapéutico
del ejercicio de la funcién motora con SPSS 13.0. Resultados: Los pacientes informaron una reduccién del dolor en los
musculos bajo esfuerzo después del ejercicio funcional. Los resultados fueron significativamente diferentes (P<0,05). La
fuerza lumbar de los pacientes mejord significativamente. Este indiice tiene una diferencia estadistica considerable (P<0,05).
Conclusion: El gjercicio funcional reveld un efecto positivo en el tratamiento de la lesién del misculo psoas. Los resultados
de la investigacion de este articulo pueden proporcionar un protocolo de entrenamiento eficaz para la rehabilitacion de
personas con distension del musculo psoas. Nivel de evidencia ll; Estudios terapéuticos - Investigacion de resultados.

Descriptores: Musculos Psoas; Atleta; Deportes; Acondicionamiento Fisico Humano.
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INTRODUCTION

Lumbar muscle strain refers to the chronic damage of the soft tissues of
the waist, such as muscles, ligaments, and fascia. Injuries can occur to athletes
inany sport. The long course of the disease directly affects the athletes'daily
training and competition performance.’ Because oral drug treatment will
bring the risk of accidental doping to athletes, choosing a safe and non-toxic
side-effect treatment method is more acceptable to athletes. Studies have
found that there are few reports of using passive exercise training to treat
lumbar muscle strain. Therefore, this study used passive exercise function
training to treat athletes'lumbar muscle strain and observe its clinical effects.

METHOD
Research object

All 10 athletes suffering from lumbar muscle strain were admitted to
the Sports Rehabilitation Laboratory of the Institute of Sports Science.?
There are 5 cases of the fencing team, 3 badminton team, and 2 cases of
the table tennis team.The average age is (19.80+1.40) years, the average
height is (174.10+11.47) cm, and the average weight is 67.70+14.02.

Research methods

We conducted passive exercise function training on 10 athletes who
were diagnosed with a lumbar muscle strain. The training frequency is 5
times/week, and the continuous training time lasts for 2 weeks. The specific
training method is as follows. (1) Preparation: Adjust the suspension point
to be as high as the midpoint of the calf when the athlete is standing. The
athlete lies on his back on the mat, with a wide sling above the knee. (2) 4
training modes: 1) Supine butt lift. Put your legs on the sling and place the
upper edge of the wide sling in the popliteal fossa. Support with both arms,
press down on both lower limbs and raise the pelvis with wide sling disease.?
Tightening of the lower abdomen keeps the shoulders, hips, and knees on
the same level. Athletes rest for the 30s after maintaining for 30-60s. Repeat
8~10 groups. 2) Side plate support. Put your legs on the sling and face up
sideways. The upper edge of the wide sling is located at the lower edge of
the patella. Lie on your upper body side on the mat. The lower upper limbs
bend the elbows to support the body. Both lower limbs press down the wide
sling and raise the hips to raise the pelvis. Tighten your lower abdomen and
keep your head, shoulders, hips, and knees on the same level. Maintain for
30~60s and rest for the 30s. Repeat 4~5 sets and then switch to the other
side and repeat 4~5 sets. 3) Plank support. Put your legs on the sling and
turn and face down. The upper edge of the wide sling is located at the lower
edge of the patella. The upper body lies prone on the mat. Support with
elbow flexion and keep both lower limbs pressed down with a wide sling.*
4) Omega. Under the premise of maintaining the plank posture, retract the
abdomen and levator anus. Hook your legs around the wide sling and keep
your knees bent and hips flexed. The lower back is arched and maintained
for 5~10s. Slowly return to the plank position. Repeat 5~8 movements. Train
5 groups in total, and rest for the 30s between groups.

Observation indicators

We evaluate the clinical efficacy of athletes after passive sports
function training. At the same time, we used the visual analog scale
method (VAS) to evaluate the pain score and Prokin254 to evaluate
the ATE and SI proprioception ability indexes before and after training.

Evaluation of clinical efficacy

(1) Cure. The back pain disappeared, and his activities returned to
normal. Volunteers can participate in training and competitions nor-
mally. (2) Significantly effective. The low back pain disappeared, and the
activities returned to normal. Waist pain and discomfort in the morning
were significantly reduced compared with before. Back pain does not
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affect training and competition. (3) Effective. The low back pain was less
than before, and the activities returned to normal. After getting up in
the morning, the waist pain and discomfort were less than before, but
they recurred after fatigue from training. (4) Invalid. The low back pain
has not been relieved or worsened than before. The total effective rate
of training = cure rate + apparent rate + effective rate.

Evaluation of waist proprioception

The athlete sits in the middle of the Prokin254 inclined board. The
lumbar spine is upright, and the knee joint is 90°. The greater trochanter
on both sides is aligned with the A3A7 axis. Look at the front electronic
display and place your hands above your knees naturally. After the test
starts, the athlete uses the waist to control the blue pointer through the
tilt board. After touching the red dot in the figure, the test trace process
will start.> Draw a circle according to the blue circular trajectory given
by the software. We control the movement of the tilt board to complete
the evaluation in the shortest time and the best path. Obtain ATE and
Sl values from the test results for analysis and comparison. The lower
the two values, the better the proprioception ability, and vice versa.

Athlete’s waist design and sports simulation

The torque expression form of the athlete’s dynamic method is
shown in formula (1):

| (1) = D(g(0) <G+ h(q(1).4(1)) + e(q(1)) (1) |

q(1) represents the equivalent column vector of the torque of each
joint; q() represents the column vector of acceleration or angular
acceleration of each joint;

q(t)represents the velocity or angular velocity column vector of each
joint; g(f) represents the displacement or angular displacement column
vector of each joint. We ignore the Coriolis force between the joints® The
equal moment of force acting on each joint is the superposition of the
inertial force, centrifugal force, and gravity on the joint when each joint
moves separately. The simplified kinetic model is as follows:

| #(1) = D(q(0)xGi(1) + h(q(1),4(1))” +c(q(1)) @ |

The simplified dynamic model of the athlete’s waist mechanism can
be expressed as follows:

7(1) 9s
7,(1) G

9

(1) = =D(q)|., [+ M(§)+h(q.9)+G(q)+ F 3)

Statistical processing

We use SPSS13.0 statistical software for statistical processing. The
collected data are expressed as mean + standard deviation (y + s).
Normally distributed data were compared using a group t-test” The
rank-sum test was used for the comparison of skew distribution data.
P<0.05 is a significant difference and statistically significant.

RESULTS

3.1 Evaluation of clinical efficacy of athletes after passive
sports function training
After passive sports training, 3 cases were cured, 6 markedly effec-

tive, 1 case was effective, and 0 cases ineffective.® The total effective
rate is 100%.
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Comparison of athletes’VAS scores before and after passive
sports function training

The athlete’s VAS score before passive sports function training was
4.90+1.20. The VAS score after training was 1.40+1.08. The difference
before and after training was statistically significant (P<0.01).

Comparison of proprioception indexes of athletes before and after
passive sports function training

The ATE value of athletes before passive sports function training
is 45.30+14.30. The Sl value is 1.61+0.36. The ATE value after training is
31.70+5.25. The Sl value is 1.1740.15. The difference before and after
training was statistically significant (P<0.05).

DISCUSSION

Lumbar muscle strain can happen to athletes in any sport. The range,
amplitude, intensity, and amount of exercise of the waist of the athletes
in the daily training of a large amount of exercise and high intensity and
intense and intense competitive competitions are relatively large.’ If the
body is not properly protected, technical movements are not standardized,
or the load is too large, it will cause acute strain of the waist muscle fiber
tissue. Suppose these injuries and fatigue are not repaired in time. In that
case, their repeated occurrence will gradually accumulate and lead to local
connective tissue hyperplasia, muscle fiber degeneration, adhesion con-
tracture, neurovascular injury, and other pathological changes. The scope
of strain expands with the further aggravation of local fatigue and even-
tually causes extensive lumbar muscle strain. Waist pain is the main clinical
symptom of this disease. Especially when the exercise load is excessive, it
can be relieved when resting. This seriously affects the physical and mental
health of athletes and the performance of training and competition levels.

Long-term repeated lumbar muscle strain will cause the athlete’s waist
strength to decrease. The small muscle groups around the lumbar spine
that maintain core stability are insufficient, and the peripheral stabilizing
muscles cannot maintain their original functions normally." This leads to
adecrease in the stability of the lumbar spine. When the exercise load is
excessive, the core muscles are not activated. The peripheral stabilizing
muscles contract excessively to maintain the body’s normal posture and
are in a state of overwork. This can easily aggravate the symptoms of
lumbar muscle strain or cause the recurrence of lumbar muscle strain.
The core stabilizing muscles play an important role in protecting the
load of the lumbar spine, damping shock, and supporting the movement
function of the lumbar spine. Therefore, enhancing the strength of the
core stabilizing muscles will help to improve the stability of the lumbar
spine and improve the quality of the lumbar muscle strain.

Passive sports function training puts the athlete in an unstable
plane under the premise of removing the athlete’s gravity."' The active
cooperation of athletes to complete the required actions can effectively
stimulate the motor receptors. It can activate the dormant stabilizing
muscles, enhance the strength of the core stabilizing muscles, and
improve the stability of the lumbar spine itself. In this study, athletes
who have been diagnosed with lumbar muscle strain were treated
with passive sports function training. The results of the study showed
significant efficacy. After training, 10 athletes with lumbar muscle strain
were cured in 3 cases, markedly effective in 6 cases, effective in 1 case,
and ineffective in 0 cases. The total effective rate is 100%. After passive
motor function training, the VAS score was significantly lower than the
score before training (P<0.01). This is because passive sports function
training can promote blood circulation in the soft tissues around the
spine, accelerate the elimination of metabolites, and significantly improve
athletes'low back pain symptoms.

The waist muscles, tendons, ligaments, and joint capsules are rich in
proprioceptors. When lumbar muscle strain occurs, the proprioceptive
ability of the waist will decrease. Decreased proprioceptive feedback
leads to a decrease in lumbar spine stability. This will further cause
damage to the soft tissues of the waist and form a vicious circle of
repeated injuries. The maintenance of lumbar spine stability depends
to a large extent on good proprioception. This study showed that
athletes ATE and Sl values after passive exercise function training
were significantly lower than those before training (P<0.05). ATE and SI
values are sensitive indicators for Prokin254 to detect proprioception.
The results show that passive exercise function training can enhance
the stability of the lumbar spine by improving the proprioception
ability of the waist. This exercise can effectively prevent waist injuries
caused during exercise.

CONCLUSION

Passive sports function training can enhance the stability of the
athlete’s lumbar spine by improving the proprioception ability of the
waist. It can effectively prevent the injury of the athlete’s waist during
exercise. Passive exercise training can effectively treat sports lumbar
muscle strain. It significantly relieves waist pain symptoms and improves
waist proprioception. This exercise can be used as an effective training
method for athletes to treat lumbar muscle strain.
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