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Abstract

The aim of this study was to investigate the effect of 6 weeks of suspension exercises with
TRX on static and dynamic balance and landing mechanics in young athletes. Thirty
young athletes with the age range of 15 to 18 years from the fields of handball, futsal,
basketball and volleyball were selected from the schools of 4 districts in Tehran and they
were randomly placed in two experimental and control groups (15 people in each group).
The experimental group performed 13 suspension exercises with TRX in three sets with
10 repetitions for 6 weeks and 3 sessions per week. In order to measure static balance,
stork test was used and for dynamic balance, Y balance test was used. Moreover, Landing
Error Scoring System (LESS) was used to check landing mechanics. The results showed
that the static balance, dynamic balance and landing mechanics of the TRX training group
were better in the post-test than the pre-test (P<0.05). However, there was no significant
difference between static balance, dynamic balance and landing mechanics of the control
group in pre-test and post-test (P>0.05). In addition, the results of covariance analysis
showed that there is a significant difference in all variables between the two groups in the
post-test (P<0.05), so that the static and dynamic balance and reduction of the landing
error score of the TRX training group were better than the control group. It seems that 6
weeks of suspension training with TRX can improve static and dynamic balance and
reduce landing errors in young athletes.
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Extended Abstract
Background and Purpose
In investigating the causes of sports injuries without physical contact, various
factors such as fatigue, lack of balance, lack of flexibility, lack of motor
coordination and muscle weakness are mentioned. In the meantime, and in
kinematic studies, it has been determined that injuries caused by jumping and
landing as a result of weakness in landing are one of the main causes of sports
injuries. Successful landing requires proper muscle strength, stability and high
balance.
In addition, weakness in balance is also one of the important causes of sports
injuries. Effective factors in maintaining balance and controlling a person's
posture include sensory information that is obtained from the visual, sensory and
vestibular systems and are influenced by coordination, joint range of motion and
muscle strength.
Today, the discussion of balance exercises to prevent lower limb injuries is very
common. These types of exercises have a positive effect on the proprioception of
the joints and increase the central nervous system's awareness of the change in the
state of the joint in various sports movements and collisions. The previous studies’
results have shown that the weakness of the central muscles in sports that require
jumping and landing, and jumping and fast running, has a direct relationship with
the occurrence of injuries in the lower limbs such as anterior cruciate ligament
injuries.

Furthermore, it seems that female athletes in sports with reduced acceleration,
jumping, landing, and frequent rotations suffer from the aforementioned ligament
injuries much more than men, and this is due to the larger Q angle, wider pelvis,
and narrower intercondylar groove. Also, hormonal conditions are special in
women. One of the compensatory strategies that the body uses to control the hip
and hip joints and leads to improving balance and preventing injuries is trunk
movement. It seems that the exercises leading to strengthening the muscles of the
central region and improving the balance have a very effective role in reducing
injuries of the lower limbs. In the meantime, the use of central stability exercises
and TRX by helping to improve jumping and landing activities and also improving
balance can prevent lower limb injuries by removing and adjusting some risk
factors related to injury. Therefore, the purpose of this study is to investigate the
effect of 6 weeks of suspension training with TRX on static, dynamic balance and
landing mechanics of young athletes.
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Materials and Methods

The present study is quasi-experimental research with a two-group pre-test and
post-test design. The research sample included 30 high school students aged 15 to
18 in Tehran from handball, futsal, basketball and volleyball at the school level
from 4 districts (west, east, north and south). They were assigned in in two training
groups of TRX suspension exercises and control (15 people in each group).
Exercises were performed for 6 weeks and 3 sessions, which took 30-35 minutes,
per week, and every other day in the gym, to provide time for recovery.
Participants were not allowed to be absent in 2 consecutive training sessions,
otherwise they would be removed from the research process. Also, the researcher
was present in all training sessions and supervised the exercises directly.

After collecting the research data, the data related to the subjects' characteristics
such as age, height and weight, as well as the research variables, were analyzed in
the two sections of descriptive and inferential statistics using SPSS software
version 21. The Shapiro-Wilk test was used to check the normality of the data, the
paired t-test was used for intra-group comparison and the ANCOVA test was used
to compare the results obtained between the research groups. The significance
level throughout the research was considered at the 95% level with alpha less than
or equal to 0.05.

Findings

The results of covariance analysis test showed that in dynamic balance in all three
balance indicators, that is; Anterior (P=0.02), medial posterior (P=0.001) and
external posterior (P=0.001), TRX training group performed significantly better
than the control group. Therefore, the null hypothesis is rejected and the research
hypothesis on the effect of suspension exercise with TRX on the dynamic balance
of young athletes was confirmed. Additionally, the results of the analysis of
covariance showed that the static balance in the TRX training group was
significantly better than the control group (P=0.02). Other results of analysis of
covariance showed that the landing error (LESS) in the TRX training group
improved significantly compared to the control group (P=0.01).

Conclusion

The aim of this study was to investigate the effect of six-week suspension exercise
with TRX on static and dynamic balance and landing mechanics in young athletes.
The results of the research showed that six weeks of suspension exercises with
TRX led to the improvement of static balance and dynamic balance of the
experimental group. Further, the landing error was significantly reduced in the
experimental group.
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Since TRX exercises are strength in nature, they can increase strength by
facilitating the activation of large and fast-twitch muscle units, increasing muscle
coordination and stimulating the neuromuscular systems. It has also been stated
that strength training can be effective in improving balance through increasing
blood supply to the brain and greater efficiency of pyramidal cells to deliver
messages to the body, as well as greater efficiency of the cerebellum, which plays
the main role in maintaining balance. The nature of TRX functional exercises is
such that a person is forced to perform functional movements on an unstable and
suspended level. When exercising on unstable surfaces, a person needs to
maintain and control dynamic and functional balance. Therefore, it can be said
that performing such exercises is a suitable exercise for improving indiduals’
balance due to creating better neuro-muscular coordination and increasing the
coordination of vision, vestibular and proprioceptive systems.

In general, novice and professional athletes can increase the intensity of training
with TRX without increasing external resistance, which can reduce injuries.
Moreover, athletes can use TRX exercises, which is one of the principles of
training along with other exercises and preventing the body from adapting to
training stimuli.
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Table 1- Demographic characteristics of the research subjects (mean + standard

deviation)
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Table 2- The results of the paired t-test comparing the intra-group changes of the

subjects in the pre-test and post-test
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Table 3- The results of the paired t-test comparing the intra-group changes of the
subjects in the pre-test and post-test
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