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Introduction: The use of functional strength training in running training allows athletes to produce a con-
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were analyzed to explore the influence of functional training on the specific technique of the hurdle stage.
Correspondence: Results: In the fitness test items of the 6 athletes, the performances of 30 meters, 100 meters, triple standing
Keli jump, and backward ball throw were increased by 0.02 seconds, 0.09 seconds, 0.09 meters, and 0.20 meters,
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respectively, compared to the average before training. An average improvement of 2.50 points was shown in
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functional movement screening scores. Conclusion: Functional training can improve the physical quality of
athletes, positively helping athletes' obstacle course running performance. Level of evidence II; Therapeutic
studies - investigation of treatment outcomes.
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RESUMO

Introdugao: O uso do treinamento de forca funcional no treinamento de corrida permite aos atletas produzirem
um comportamento de desenvolvimento continuo melhorando suas diversas habilidades funcionais e competitivas.
Objetivo: Estudar o efeito do treinamento funcional sobre a qualidade fisica nos corredores de atletismo. Métodos: Foram
selecionados seis atletas, cujas mudangas de pardmetros do indice técnico da etapa de obstdculos antes e depois do
treinamento foram analisadas, de modo a explorar a influéncia do treinamento funcional na técnica especifica da etapa
de obstdculos. Resultados: Nos itens do teste de aptidéo fisica dos 6 atletas, as performances de 30 metros, 100 metros,
salto triplo em pé e lancamento de bola nas costas foram aumentadas em 0,02 sequndos, 0,09 segundos, 0,09 metros
e 0,20 metros, respectivamente, em comparagdo com a média anterior ao treinamento. Apresentou-se uma média de
melhoria de 2,50 pontos nos escores de triagem de movimento funcional. Concluséo: O treinamento funcional pode
melhorar a qualidade fisica dos atletas, ajudando positivamente no desempenho de corrida de obstdculos dos atletas.
Nivel de evidéncia lI; Estudos terapéuticos - investigagéo dos resultados do tratamento.

Descritores: Educacao Fisica e Treinamento; Corrida; Aptiddo Fisica.

RESUMEN

Introduccién: El uso del entrenamiento de fuerza funcional en el entrenamiento de carrera permite a los atletas
producirun comportamiento de desarrollo contintio mejorando sus diversas capacidades funcionales y competitivas.
Objetivo: Estudiar el efecto del entrenamiento funcional en la calidad fisica de los corredores de atletismo. Métodos: Se
seleccionaron seis atletas, cuyos cambios en los pardmetros del indice técnico de la etapa de vallas antes y después del
entrenamiento fueron analizados, con el fin de explorar la influencia del entrenamiento funcional en la técnica especifica
de la etapa de vallas. Resultados: En los items de las pruebas de aptitud fisica de los 6 atletas, los rendimientos de 30
metros, 100 metros, triple salto en pie y lanzamiento de espalda se incrementaron en 0,02 sequndos, 0,09 segundos,
0,09 metros y 0,20 metros, respectivamente, en comparacion con la media antes del entrenamiento. Se presenté una
mejora media de 2,50 puntos en las puntuaciones del cribado del movimiento funcional. Conclusion: El entrenamiento
funcional puede mejorar la calidad fisica de los atletas, ayudando positivamente a su rendimiento en las carreras
de obstdculos. Nivel de evidencia Il; Estudios terapéuticos - investigacion de los resultados del tratamiento.

Descriptores: Educacion y Entrenamiento Fisico; Carrera; Aptitud Fisica.

DOI: http://dx.doi.org/10.1590/1517-8692202329012022_0623 Article received on 11/01/2022 accepted on 11/30/2022

INTRODUCTION field sprint events, which requires athletes to pass a certain number of

The use of functional strength training in sprint training can enable  hurdles at high speed in a short period of time, which has high requi-
athletes to produce sustainable development effects and improve athle-  rements on athletes'physical fitness and sports skills. Sports researcher
tes'various competitive abilities." Hurdle running is one of the trackand  Abbaspoor E defines functional training as“a holistic movement training,
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stable and efficient through action mode, not limited to local muscle
strength training"?In addition, domestic scholar Mohammadi N believes
that"functional training is a holistic, multi-dimensional, multi-joint action
training mode, including the practice of acceleration, deceleration,
stability and other movements"? Li Q pointed out that in terms of the
special characteristics and requirements of short spans, the athlete’s
central nervous system needs to be highly excited, emphasizing the
athlete’s strong strength and speed, good rhythm, and reasonable tech-
nique.* Nagai S implemented core strength training for men’s 100-meter
sprinters, the results show that core strength training can enhance the
balance, stability, and coordination of athletes, and can promote sprinters
to improve their sprint ability and running posture, thereby improving
sprint performance.®

Functional training is an innovation of the sports training mode
under the current new form of competitive sports development, and
its effectiveness and advancement have been proven in practice around
the world.® Functional training has its own unique advantages, but it is
not the whole of sports training, it plays a positive role in improving the
physical dysfunction of athletes, preventing sports injuries, strengthening
movement ability, and achieving breakthroughs in special performance.

METHOD

Research object

The author takes the effect of functional training on the hurdling
technique of second-level athletes in the 110-meter hurdles as the
research object.

Research methods

Documentation Law

Through the Internet, journals and other information carriers, the
relevant literature was consulted, these include books and journals re-
lated to physical training theory and methods, hurdle running training,
sports training theory and methods, functional training, etc,, sort out
the relevant theories and data to lay a solid theoretical foundation for
the experiment.”

Experimental method

By sorting out relevant literature, listening to the opinions of relevant
experts, and based on the kinematic characteristics of hurdle step tech-
nology and the actual situation of athletes, etc,, in order to determine
the corresponding functional training means, content, schedule, load
and develop a reasonable training plan.

Selection of experimental subjects

The subjects of this experiment are from the hurdle running trai-
ning team of the Institute of Physical Education, all 6 athletes in the
experiment have obtained the second-level level, which can represent
the level of the second-level athletes at this stage, Table 1 is the basic
situation of the athletes.

Determination of training period and training times
6 athletes used functional training, training frequency 5 times per
week, the training time is 50 minutes/time (the corresponding functional

Table 1. Basic information of athletes.

nz:ljcler Age | Height | Weight | Score | Sport class | Training years
1 19 180 70.5 154 secondary 4
2 19 180 716 15.8 secondary 4
3 19 181 703 15.8 secondary 3
4 21 182 72.5 158 secondary 3
5 20 183 739 16.0 secondary 4
6 20 178 69.8 16.1 secondary 4
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training is mainly arranged during the preparatory activities and af-
ter completing the normal training tasks), and the training period is
16 weeks in total.

Selection of physical fitness test indicators

According to the characteristics of the hurdle running project and
the results of reviewing relevant literature and expert interviews, four
physical fitness indicators that have a greater impact on the 110-meter
hurdles performance are selected, the specific test items are: 30-meter
run, 100-meter run, standing triple jump, and throwing a medicine ball®

Mathematical Statistics

Statistical software spss19.0 and office2016 were used for statistical
analysis of the data of the experimental results, and the mean + standard
deviation (x +s), paired sample t test and box plot were used for in-depth
analysis of the data results. Box plots display the maximum, minimum,
median, and two quartiles of a set of data, as well as outliers between
samples. It is mainly used to reflect the characteristics of the original
data distribution, and can also compare the distribution characteristics
of multiple groups of data.’

Ethical Compliance

Research experiments conducted in this article with animals or
humans were approved by the Ethical Committee and responsible au-
thorities of Hebei Sport University following all guidelines, regulations,
legal, and ethical standards as required for humans or animals.

RESULTS

Analysis of physical fitness of athletes before and after
training

The 110-meter hurdles belong to the speed and strength sprint
event, in the short-distance running, in order to continuously cross one
obstacle after another, the athlete must be able to complete complex
technical movements and maintain a high speed at the same time, in
order to achieve this goal, a single movement of the athlete must be
faster, thereby increasing the speed utilization. The 30-meter run results
mainly reflect the athlete’s explosive speed, and the 100-meter run
results mainly reflect the athletes' ability to maintain absolute speed in
short-distance running, the standing triple jump performance mainly
reflects the athlete’s explosive power, rhythm control ability, and trunk
core strength under asymmetric movements, the performance of the
back-throwing medicine ball mainly reflects the athlete’s explosive power
and trunk core strength. According to the changes in physical fitness
of athletes before and after training, the effect of functional training is
further tested, the specific situation is shown in Figure 1 and Figure 2.

As shown in Table 2, the physical qualities of the 6 athletes have
been improved to a certain extent, and the 30-meter running is about
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Figure 1. Changes in physical fitness before and after 30-meter training.
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Figure 2. Changes in physical fitness before and after 100-meter training.

Table 2. Changes in physical fitness of athletes before and after training.

Before training After training t P
(n=6) (n=6)
30 meters 3.82+0.06 3.80+£0.04 2.89 | 0.034*
100mi 11.46+0.13 11.37£0.11 11.13] 0.000*
Triple jump 9.24+0.15 9.33+0.12 -5.5810.003**
Back toss medicine ball 18.53+0.79 18.72+0.79 -5.72 1 0.002**

Note: * means the difference is relatively significant (P<0.05), ** means the difference is very significant (P<0.01).

0.022 seconds longer than before training, after paired sample t test,
p=0.034<0.05, there is a significant difference compared with before
training, as can be seen from Figure 1, among them, the best results of
the 30-meter performance fluctuated, and did not further break the best
value, indicating that some athletes may be in the bottleneck period
of explosive speed growth, overall, the overall level of the athletes after
training has improved, it can be speculated that the explosive speed of
most athletes has increased, but the improvement is limited, indicat-
ing that functional training has little effect on improving the explosive
speed of athletes. From before and after the 100-meter test, the average
100-meter scores of athletes before and after training were 11.46+0.13
and 11.37+0.11, respectively, after paired sample t test, p=0.000<0.01,
compared with before training, there is a very significant difference, ac-
cording to Figure 2, the overall level of athletes before and after training
is relatively improved, after training, the athletes’ 100-meter running
performance increased by 0.09 seconds on average, it can be seen that
functional training has a significant effect on improving the absolute
speed of athletes. The mean scores before and after standing triple jump
training were 9.24+0.15 and 9.33+0.12 respectively, after paired sample

t test, p=0.003<0.01, there was a very significant difference compared
with before training, compared with the average increase of 0.09 meters
before training, the overall level of the athletes has been greatly improved
compared with that before training, among which the best and worst
results before training have improved. The test before and after the
training of throwing the medicine ball was 18.53+0.79 and 18.72+0.79
respectively, after the paired sample t test, p=0.002<0.01, there was a
very significant difference compared with before the training, compared
with the average increase of 0.2 meters before training, the overall level
of the 6 athletes has improved significantly compared with that before
training, the best results and the worst results were improved compared
with those before training, indicating that functional training has a better
effect on improving explosive power and trunk core strength.

DISCUSSION

Studies have shown that traditional strength training methods lack
the correlation with specific technical characteristics, and functional
strength training can effectively make up for this problem. Functional
strength training is playing an increasingly important role in competitive
sports, with advantages and benefits that other training methods do
not have. Functional strength training enables the effective transmission
of power in human movement, increases the stability of core muscle
groups and the strength of various small muscle groups in the human
body, creating good conditions for power transmission.'®

CONCLUSION

Functional strength is based on the kinematic chain effect of the
body, and is the strength exerted in order to complete a specific action.
Functional strength training methods can improve athletes’ athletic
performance, enhance neuromuscular exercises, and reduce injuries,
so it should be paid attention to in sprint strength training. At present,
concepts and methods in the field of physical fitness training such as
functional strength training are gradually increasing in the field of com-
petitive sports, but there is an urgent need to increase the application
of functional strength in track and field sprint events. Therefore, in the
research on the strength training of sprinters, how to scientifically use
functional strength training to improve the athletes’competitive ability
has important practical significance.
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