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The aim of this study was to compare the effect of core stability and
neuromuscular exercises on functional movement screening test and
lower limb alignment of elite karate athletes. The present study was a
quasi-experimental study with pre-test and post-test design. The
statistical population of the study consisted of elite male Karate
athletes aged 20 to 35 years and the research sample consisted of 45
Karate athletes in Tehran Province. After performing functional
movement screening test and measuring lower limb alighment, the
participants were randomly divided into three groups: control,
experimental 1 and experimental 2. The control group performed
common karate exercises, experimental 1 executed core stability
exercises and experimental 2 accomplished neuromuscular exercises
for 8 weeks. Analysis of variance and paired t-test were used to
analyze the data. The results of the paired t-test showed the effects of
neuromuscular training program (P=0.006) and core stability
(P=0.001) on the overall FMS score, but the effect of these exercises
was not significant on Q angle (P=0.05). The results of the analysis of
variance showed that after controlling the effect of pre-test, there was
a significant difference in post-test between the three groups in the
overall FMS score (P<0.05), but this difference was not significant in
the post-test between the research groups with regard to the Q angle
(P=0.624). Therefore, due to the importance of functional movement
screening test in pre-season evaluations and prevention of sports
injuries, we recommend trainers to use these exercises in karate
training programs.
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EXTENDED ABSTRACT

Introduction

In recent years, participation in martial arts such as karate, taeckwondo and wushu has
drastically increased. Karate is one the most popular sports in Iran. With increasing
participation in martial arts, the rate of chronic and acute injuries in this sport is increasing
simultaneously. In order to decrease the rate of sports injuries and their physical, mental
and financial consequences, some intervention must be implemented.

Functional movement screening (FMS) tests provides important information on
mobility, stability and chain reaction. This set of tests can be used not only for detection of
impairment and asymmetry in movement patterns but also for injury prediction. It has been
reported that athletes that acquire less than 14 out of 21 are approximately twice more
susceptible for injury compared to athletes who acquire more than 14. Neuromuscular
control and core stability have the potential to affect the injury risk in an athlete. It seems
that core stability is an essential factor that influences the movement of extremities by
providing proximal stabilization for distal mobilization. Considering the popularity of
karate in iran, the prevalence of injury in martial arts and lack of data on the effect of
neuromuscular and core stability exercises on FMS and lower extremity alignment, the
purpose of this study was to compare the effects of these exercises on FMS total score and
Q-angle in elite karate athletes.

Methodology

The present study was a quasi-experimental study with pre-test and post-test design.
The statistical population of the study consisted of elite male Karate athletes aged 20 to 35
years and the research sample consisted of 45 Karate athletes in Tehran province. The
inclusion criteria were having professional and continuous involvement in karate and no
history of serious injury of lower extremities. Exclusion criteria were a history of
neuromuscular disease, a history of injury in lower extremities in the past 6 months, a
history of surgery in hip and knee in previous year, and inconsistent participation in
exercise sessions. Movement pattern of karate athletes was investigated using FMS. FMS
includes hurdle step, deep squat, in-line lunge, shoulder mobility, active straight leg raise,
trunk stability push-up, and rotary stability. The alignment of lower extremity was
investigated by measuring the Q-angle. The Q-angle was described as the angle between a
line drawn from the anterior superior iliac spine to the midpoint of the patella and a line
from the midpoint of the patella to the tibial tuberosity.

After performing FMS test and measuring Q-angle, the participants were randomly
divided into three groups: control, experimental 1 and experimental 2. The control group
performed common karate exercises, experimental 1 executed core stability exercises and
experimental 2 accomplished neuromuscular exercises for 8 weeks, 3 sessions per week,
30 minutes each session. At the end of interventions, the FMS tests were repeated and Q
angle was measured for the second time. Shapiro-Wilk test was used to investigate the
normal distribution of data. Analysis of variance and paired t-test were used for between
and within group comparisons. The significance level was considered to be 0.05.
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Results and discussion

The results of Shapiro-Wilk test confirmed the normal distribution of data. The results
of the paired t-test showed that both neuromuscular training program (P=0.006) and core
stability training program (P=0.001) had a significant impact on the overall FMS score, but
the effect of this exercises on Q-angle was not statistically significant (P=0.05). The results
of analysis of the variance showed that after controlling for pre-test, there was a significant
difference in post-test between the three groups in the overall FMS score (P<0.05) but there
was no significant difference in the post-test between the research groups with regard to
the Q angle (P=0.624).

FMS tests have the potential to recognize limitations in movement and asymmetries. It
seems that both neuromuscular exercises and core stability exercise improve the balance
between stability and mobility, through which they can improve total score in FMS. The
present study results are consistent with those of Bagherian et al. (2019) who showed that
core stability exercises increase overall FMS score. Another study showed that 4 weeks of
corrective exercises improve FMS overall score significantly.

Wilson et al. (2005), in a review article, concluded that reduction in core stability can
lead to injury. It has also been reported that activation of transverse abdominis and
multifidus muscles can increase lower extremities performance through improving spinal
column stabilization. The results of the present study showed that none of the
neuromuscular and core stability exercises can change the Q-angle. Our results are
consistent with a previous study which demonstrated that core strength exercises are not
sufficient alone to improve lower extremity biomechanics. Zebis et al. (2016) illustrated that
motor control exercises can improve movement at the knee joint but not the Q-angle.

Conclusion

Taking into consideration the significant effects of neuromuscular and core stability
exercises on FMS score and importance of FMS test in pre-season evaluations and
prevention of sports injuries, we recommend trainers to use these exercises in karate
training programs.
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