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ABSTRACT

This work is licensed under a Creative :

Commons Atrbuton 4.0 ntemational Single-leg landing is a difficult task for the lower limbs. This movement is very

© common in basketball and is one of the main causes of lower limb injuries, especially anterior cruciate

ligament injuries. Single-leg landing causes a ground reaction force and torque to the lower limb. By
increasing the internal torque and controlling the reaction force at the level of its application, the
muscular strength of the lower limb can control the ground reaction force of the surface applied to the
limb. This study aims to investigate the effects of 8 weeks of strength training on the ground reaction
force in single-leg landing
[VETELE In this study, 20 semi-professional male basketball players were divided into two equal groups
of test and control. The samples of both control and test groups were asked to perform three single-leg
landings from a 40-cm platform on the force plate. Then, the test group underwent 8 weeks of lower
limb strength training, and after the end of the training, the members of the test and control groups were
asked to repeat the landing movement. An average of three movements per person was considered. For
data analysis, the paired t test was used for intra-group comparison, and the 1-way ANCOVA method
was used to compare inter-group effects. Statistical analysis of the study was performed using SPSS
software version 20, at a significance level of 0.05 for all tests.
[{EETE The results showed that the training program had no significant effects on the ground reaction
force in the X direction in both internal and external directions, as well as, in the Y direction in the anterior
and posterior directions, both within the group and between the groups. But, the training program had a
significant and incremental effect on both within the group (P=0.005) and between the groups (P=0.002)
in the Z direction.
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Introduction

nterior cruciate ligament injury is one of the

most common sports injuries requiring long

treatment and recovery. The non-contact

type of this injury is so prevalent in the sport

of basketball that this injury causes more
than 70% of injuries in this sport. Single-leg landing is
very common in basketball, and the effect of biomechani-
cal factors of this type of landing is effective on the risk of
injury. Various preventive programs have been proposed
to reduce the incidence of non-contact anterior cruciate
ligament injury with the approach to biomechanics of
single-leg landing, including neuromuscular, core stabil-
ity, strength, and combination training. The strength train-
ing program is one of the most popular programs studied
in this field. Strength training plays an important role in
balancing by strengthening ligaments and joint stability,
as well as stimulating proprioception. The strength of the
muscles of the lower limbs is a key element in perform-
ing safe movements of jumping, landing, and transferring
body mass. Having enough power leads to keeping the
ground reaction force within the applied level. One of the
important functions of the lower limb muscles is to ab-
sorb reaction forces, and strong muscles are effective in
absorbing shocks.

On the other hand, the greater the strength of the mus-
cles, the more internal torque they can apply to the joint,
thereby absorbing the forces exerted on the body. Muscle
weakness and imbalance between torque function and
muscle strength related to the knee joint, including ham-
strings and quadriceps, is one of the most important fac-
tors in increasing force and torque on the lower limb and
causing injury. Another possible cause of the excessive
movement of the frontal plane of the knee is the weakness
of the pelvic muscles, which is due to excessive pelvic
adduction during movements such as jumping, which af-
fects the amount of ground force applied. In this study, we
investigated the effect of 8 weeks of strength training on
the ground reaction force in single-leg landing in semi-
professional male basketball players.

Materials and Methods

The present research method is quasi-experimental. It
has a pretest-posttest design, a causal-comparative impact
research model, and an applied study. The study’s statisti-
cal population comprised all semi-professional basketball
players of 16 to 26 years old playing in Alborz Province,
Iran. Of whom, 20 players were chosen and randomly
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formed into two groups of test and control. The indepen-
dent variable of this research is the type of exercise, and
the dependent variable is the ground reaction forces. First,
we reviewed their history of injuries, and examined the
demographic characteristics of the samples. They signed
the consent forms, and we obtained the research’s approv-
al and code of ethics. Then, the samples from both con-
trol and test groups were asked to make three single-leg
landing moves from a 40-cm platform on a force plate.
Next, the training group was asked to perform § weeks of
strength training. After the end of the training, the test was
repeated on the control and training groups. The research
training program was organized in 3 training sessions per
week for 8 weeks for the test group. The training program
consisted of strength exercises, including squats with
a step-up barbell, seated leg press, straight leg deadlift,
lunges, and lying on the back of the leg with the device.
This training program has been approved by the National
Association of Resistance and Conditioning, authorized
strength and conditioning training specialists, and the
National Association of American Sports Coaches Certi-
fication Board. It has also been approved by 3 experts in
internal corrective movements. A proportional overload
plan has been considered in implementing the exercise
program. Pretest and posttest results were prepared for
statistical analysis. Descriptive statistics were used to ex-
amine the mean and standard deviation of both groups’
age, heights, and weights. The paired t test was used for
intragroup comparison, and the 1-way ANCOVA method
was used for intergroup comparisons. Statistical analysis
of the study was performed using SPSS software version
20, at a significance level of 0.05 for all tests.

Results

The paired t test analyses showed no significant change
in ground reaction force in all components and directions
in the control group. In the test group, the training program
did not significantly affect the ground reaction force in the
internal (P=0.099) and external direction of X (P=0.171).
Also, the training program did not significantly affect the
ground reaction force in the anterior (P=0.07) and poste-
rior direction of Y (P=0.586). But in the vertical direction,
the ground reaction force showed significant and increas-
ing changes in direction (P=0.005). On the other hand, the
results of the 1-way ANCOVA test to compare the two
groups showed that this training program did not signifi-
cantly affect the ground reaction force in the internal X
direction between the test and control groups (P=0.277).
Also, this program did not show a significant difference
in the direction of X external direction (P=0.155) or for
anterior (P=0.705) and posterior Y directions (P=0.072).

Farokhi S, et al. The Effect of Eight Weeks of Strength Training on the Ground Reaction Force in Single Leg Landing. SJRM. 2023; 12(1):102-113


http://medrehab.sbmu.ac.ir/issue_1066_1067.html

Scientific Journal of
Rehabilitation Medicine

Only a significant but increasing effect was observed for
ground reaction force in the Z direction (P=0.002).

Conclusion

According to the results, the strength training program
may not benefit semi-professional basketball players in
reducing the ground reaction force in single-leg landing
movements. It is suggested that the training program of
these athletes should not be limited to the strength training
program. If using this training program, attention should
be paid to the homogeneous increase of muscle strength
in order not to create muscle dominance. In future studies,
it is also recommended to study the effect of the com-
bined training program, especially the combined strength
training and core stability training to find the desired re-
sult in controlling the ground reaction force.
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