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Introduction: The rapid development of competitive sports in the world requires volleyball players not just sufficient

1. Shenyang Institute of Physical physicalfitness but also the ability to understand and learn advanced techniques and tactics. In response to the increasing

Education, Sports Training pace of competitive sports, research on fatigue injuries in volleyball players must be deepened and expanded, making

Academy, Shengyang, Liaoning, coaches and players aware of sports injuries and their means of prevention. Objective: Explore the fatigue injury charac-

110000, China. teristics in volleyball players under jump resistance training. Methods: 157 volleyball players from eight sports colleges

were selected as the research subject. Composed of 94 male volleyball players and 63 female volleyball players. Results:

f°;"e5p°“dence’ In the investigation of the 157 volleyball players, 153 had some degree of injury, representing a total of 97.1% of the
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players, and only four non-injured, representing 1.80%; 95 people were injured in special technical training (61.20%); 43
were injured in advanced training (27.62%); 17 people were injured in preparatory activities (10.86%). No one was injured
during relaxation activities. Conclusion: Preventive measures for fatigue injuries in volleyball players include strengthening
with medical supervision and balanced exercise load distribution. With attention to rational preparation of activities
including strengthening and knee joint flexibility. Evidence level Il; Therapeutic Studies - Investigating the results.
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RESUMO

Introdugdo: O rdpido desenvolvimento dos esportes competitivos no mundo exige que os jogadores de voleibol ndo tenham
apenas aptiddo fisica suficiente, mas também a capacidade de compreender e apreender técnicas e tdticas avangadas. Para
atender ao ritmo crescente da competicdo esportiva, deve-se aprofundar e ampliar as pesquisas sobre lesées por fadiga em
jogadores de voleibol, fazendo com que treinadores e jogadores se atentem as lesoes esportivas e seus meios de prevencéo.
Objetivo: Explorar as caracteristicas da lesGo por fadiga em jogadores de voleibol sob treino de resisténcia com salto. Métodos: 157
Jjogadores de voleibol de oito faculdades esportivas foram selecionados como objeto de pesquisa. Compostos por 94 jogadores
de voleibol masculinos e 63 jogadoras de voleibol feminino. Resultados: Na investigacdo dos 157 jogadores de voleibol, 153
apresentaram algum grau de lesdo, representando um total de 97,1% dos jogadores, e apenas 4 néo lesionados, representando
1,80%; 95 pessoas ficaram feridas em treinos técnicos especiais (61,20%); 43 feriram-se no treino avangado (27,62%); 17 pessoas
feriram-se em atividades preparatdrias (10,86%). Ninguém se feriu durante as atividades de relaxamento. Concluséo: Medidas
preventivas para lesées por fadiga em jogadores de voleibol incluem principalmente o fortalecimento com supervisGo médica,
adistribuicéo equilibrada da carga de exercicio. Com ateng@o ao preparo racional das atividades incluindo o fortalecimento e
aflexibilidade articular do joelho. Nivel de evidéncia Il; Estudos terapéuticos - Investigacdo de resultados.

Descritores: Fadiga Muscular; Treinamento de For¢a; Voleibol.

RESUMEN

Introduccion: El rdpido desarrollo de los deportes de competicién en el mundo exige a los jugadores de voleibol no sélo una
buena forma fisica, sino también la capacidad de entender y comprender técnicas y tdcticas avanzadas. Para hacer frente al
creciente ritmo de la competicidn deportiva, se debe profundizary ampliar la investigacion sobre las lesiones por fatiga en los
jugadores de voleibol, concienciando a entrenadores y jugadores sobre las lesiones deportivas y sus medios de prevencion. Obje-
tivo: Explorar las caracteristicas de las lesiones por fatiga en jugadores de voleibol sometidos a un entrenamiento de resistencia
con saltos. Métodos: Se seleccionaron como objeto de investigacion 157 jugadoras de voleibol de ocho escuelas deportivas.
Compuesto por 94 jugadores de voleibol masculinos y 63 jugadores de voleibol femeninos. Resultados: En la investigacién de
los 157 jugadores de voleibol, 153 presentaron algun grado de lesion, lo que representa un total del 97,1% de los jugadores, y
s6lo4 no lesionados, lo que representa el 1,80%; 95 personas se lesionaron en el entrenamiento técnico especial (61,20%); 43
se lesionaron en el entrenamiento avanzado (27,62%); 17 personas se lesionaron en las actividades preparatorias (10,86%).
Nadie result herido durante las actividades de relajacién. Conclusion: Las medidas preventivas de las lesiones por fatiga en
los jugadores de voleibol incluyen principalmente el fortalecimiento con supervisién médica, la distribucion equilibrada de
la carga de ejercicio. Con atencion a la preparacién racional de las actividades, incluyendo el fortalecimiento y la flexibilidad
de la articulacion de la rodilla. Nivel de evidencia Il; Estudios terapéuticos - Investigacion de resultados.

Descriptores: Fatiga Muscular; Entrenamiento de Fuerza; Voleibol.

DOI: http://dx.doi.org/10.1590/1517-8692202228062022_0071 Article received on 01/06/2022 accepted on 02/18/2022

686 Rev Bras Med Esporte - Vol. 28, N2 6 — Nov/Dec, 2022


https://orcid.org/0000-0001-7352-2983

INTRODUCTION

The rapid development of competitive sports in the world requires
volleyball players not only to have sufficient physical fitness, but also to
have the ability to understand and grasp techniques and tactics, as well
as positive and scientific psychological quality. They should develop in
an all-round way in terms of physical fitness, intelligence, psychology
and soon.' In order to meet the growing pace of volleyball competitive
sports, we must deepen and expand the research on Volleyball Players'
fatigue injury, make coaches and volleyball players pay attention to
volleyball players' sports injury, and study and study sports training,
sports psychology and other related disciplines in combination with
the characteristics of volleyball sports.?? Through the research on the
fatigue injury of elite volleyball players in a university, this paper aims
to comprehensively grasp the current situation of fatigue injury of
elite volleyball players in Colleges and universities in Beijing, so as to
more effectively understand and understand the sports psychological
fatigue of volleyball players, draw objective and real research results,
find out the factors affecting their sports psychological fatigue, and
put forward effective countermeasures and methods, It is applied to
the actual sports training of volleyball players to alleviate, reduce and
even eliminate the occurrence of volleyball players' fatigue injury,
improve the competitive ability level of volleyball players, and pro-
vide a certain theoretical basis for the future research on Volleyball
Players' fatigue injury and the scientization of volleyball training, It
also provides practical reference value for volleyball players in other
competitive sports.*°

METHOD
Research object

157 volleyball players from eight sports colleges were selected as
the research object. There are 94 male volleyball players and 63 female
volleyball players. This paper attempts to investigate and analyze the
knee injury of volleyball players under Sports endurance training such
as jumping in sports colleges and universities from the perspectives of
sports training, biomechanics, sports physiology and sports psychology,
Summarize their commonness and put forward preventive measures.

Literature method

Consult 5 Monographs on sports medicine, track and field cour-
ses and sports training, and collect 126 literatures on sports medicine,
traumatology, anatomy, sports psychology, sports physiology, sports
mechanics, physical training, etc. And the relevant documents of the State
Education Commission on the construction of high-level sports teams.
Based on the extensive absorption and use of previous research results,
through the sorting, induction, analysis, processing and generalization
of literature, it provides a reliable theoretical and empirical basis for the
analysis of this study.

Expert interview method

In order to understand the current situation of volleyball players'
fatigue injury and relevant knowledge of injury under jumping and
other sports endurance training, targeted interviews were conducted
with experts engaged in jumping training and teaching for a long time,
experts in sports medicine and doctors in the school hospital to obtain
relevant information and data®

Questionnaire survey method

On the basis of referring to a large number of literature and expert
interviews, this paper makes a questionnaire survey on jumping high-le-
vel volleyball players, some experts and coaches in sports colleges and
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universities, in order to obtain the first-hand data of the research. This
study distributed three sets of questionnaires: volleyball player question-
naire, coach questionnaire and expert validity evaluation questionnaire.
The expert validity evaluation questionnaire was issued to evaluate the
validity of the questionnaire for volleyball players.

Mathematical statistics

Using the knowledge of sports statistics, the effective data collected
by consultation, investigation and interview are analyzed and processed
by Excel and SPSS software on the computer.

RESULTS

Incidence of fatigue injury of volleyball players under Sports
endurance training such as jumping

Through the investigation of 157 volleyball players in eight sports
colleges, the results show that there are 153 injured volleyball players,
accounting for 97.1% of the total number of volleyball players investi-
gated, and only 4 uninjured volleyball players, accounting for 1.80%.
(Table 1). Among the 157 volleyball players investigated, 412 were injured,
with an average of 2.5 times per person (Table 2). The data show that
the knee injury of volleyball players is common.

Time characteristics of knee injury

Through the investigation, it is found that 95 of the L55 volleyball
players with knee injury were injured in special technical training, ac-
counting for 61.20% of the total number of injuries; 43 people were
injured in quality training, accounting for 27.62% of the total number
of injuries; 17 people were injured in preparatory activities, accounting
for 10.86% of the total number of injuries; No one was injured during
relaxation activities (Figure 1).

Among 155 jumping volleyball players with knee joint injury, 63
volleyball players'injury occurred during winter training, accounting for
40.65% of the total number of injuries; The injuries of 44 volleyball players
occurred in the period of intensive training before the game, accounting
for 28.39% of the total number of injuries; The injuries of 12 volleyball
players occurred in the competition, accounting for 7.74% of the total
number of injuries; The injuries of 31 volleyball players occurred at the

Table 1. incidence of knee injury of Volleyball Players.

Injured Not injured Total
Numbert 153 4 157
97.10 1.80 100.00

Table 2. Injury person times.
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Figure 1. Proportion of injuries in each period of training course.
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beginning of the holiday, accounting for 20.00% of the total number of
injuries; Five volleyball players'injuries occurred in the recovery period
after the game, accounting for 3.22% of the total number of injuries;.
It can be seen that volleyball players’injuries mainly occur in winter
training, pre competition intensive training period and the beginning
of holidays. There were less injuries during the game and during the
recovery period after the game. The main reason is that the amount and
intensity of training in these periods are relatively large, and the exercise
load exceeds the endurance of volleyball players.

Relationship between knee injury and endurance training
years and sports grade

The training years of 155 volleyball players investigated were divided
into three groups (Table 3) and divided into three groups according to
sports grade. The single factor analysis of variance between the number
of injuries, training years and sports grade was carried out respectively. The
results are as follows:

It can be seen from table 3 that there is a significant difference bet-
ween the 1-5 year group and the 6-10 year group (P < 0.05), and there is
a very significant difference between the 1-5 year group and the group
over 11 years (P <0.01). There was no significant difference between 6-10
years group and more than 11 years group (P > 0.05); There is significant
difference between level 2 and level 1, level 2 and master level, and
there is no significant difference between level 1 and master level. There
are many reasons for this situation. From the perspective of training, it
is mainly due to the poor physical quality of volleyball players in the
initial stage of training and can not bear large sports load, resulting in
injury. However, with the continuous deepening of training, the physical
quality of volleyball players has been greatly improved. Volleyball players
adapt to the sports load at this time and the continuous improvement
of technology, The rate of damage is decreasing.

DISCUSSION

Knee joint injuries are mostly due to long-term local overload or
imbalance in training or competition, resulting in changes in the normal
function of knee joint.” Although the load threshold of the basic struc-
ture and auxiliary structure of the knee joint can not be determined, it
is recognized that excessive load is easy to cause fatigue and then lead
to strain. Sports practice shows that moderate load can enhance the
stress and function of the anatomical structure of the knee joint, but
overload will reduce the bearing capacity of the knee joint.

Table 3. multiple comparison of knee injury in different training years groups.

Years of training | Training years .Mean Standardlerror| sig
group group difference
Group under N
5 years 6-10 year group 8326 4251 035
Group with More | - s e 4653 004
than 11 years
6-10years | CroUPWithmore | g0, 3803 047
than 11 years

Note: *is p < 0.05, * *is p < 0.01

Scientific and reasonable arrangement of exercise load

Sports practice shows that unreasonable sports load arrangement
can not only improve athletes'competitive ability and performance, but
also cause injury and affect the exertion of competitive level. Scientific
control of training load is an important condition to ensure the success
of training. It is of great significance to improve competitive ability and
prevent sports injury. In the training plan, coaches should strictly follow
the principle of step-by-step, design the basic trend of load measurement
change, scientifically plan and effectively adjust the change of load and
intensity. And make the arrangement of load measurement adapt to
the periodic changes of athletes’ body state. Control the load change
within an appropriate range to promote the improvement of athletes’
physical function and competitive ability. Coaches and athletes should
also pay attention to the recovery after load, and take various recovery
means such as training, medical biology, nutrition and psychology to
eliminate the fatigue brought by training load in time and prevent the
occurrence of injury. Such as changing the training content and envi-
ronment, adjusting the time and mode of training interval; Use sauna,
massage and other means; Pay attention to the reasonable combination
of various nutrients and supplement vitamins and trace elements; Using
psychological recovery methods such as self suggestion and biofeedback.

Strengthen the strength and flexibility exercise of the knee
joint and treat the injury in time

The knee jointis under great pressure when jumping. Biomechanics
and tests show that the braking force of long jump and triple jump can
reach about 1000kg and the height of jump can also reach about 600kg.
Excessive braking support reaction force will inevitably increase the bur-
den of support and knee joint. If the muscle strength around the knee
jointis insufficient, it is bound to be difficult to bear great pressure. The
special sports skills of jumping also require high flexibility of knee joint.>10

CONCLUSION

This paper studies the fatigue injury of volleyball players under Sports
endurance training such as jumping. Coaches should scientifically arrange
the amount and intensity of sports load according to the technical cha-
racteristics of jumping events. Timely and reasonably control the load and
load intensity in sports training to prevent all kinds of damage caused by
excessive load. And strengthen the study of sports medicine and sports
training. While improving their own knowledge and ability, we should
also pay attention to the teaching and education of volleyball players
knowledge of preventing sports injuries, so as to cultivate volleyball pla-
yers'ability and consciousness of self-protection and preventing injuries.
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