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ABSTRACT

The most important risk factors for knee injuries include weakness in core stability,
poor postural stability, and excessive dynamic valgus of the knee. One of the most successful protocols
for preventing knee injuries in female athletes is specialized sportsmetrics soccer training. It seems that
the effect of this protocol on the core stability of female soccer players with knee valgus has not been
studied.

[VETELE In the present study, 24 footballers with knee valgus in the training (12 people) and the control
(12 people) groups participated in specialized sportsmetrics soccer training and regular pre-season
exercises for six weeks, respectively. The tests consisted of a core stability test (trunk flexor, trunk
extensor, right side bridge, and left side bridge), postural stability (Y balance), and dynamic knee valgus
(during the scoring of landing error test).

ST Analysis of covariance was used to analyze the data (P<0.05) in SPSS software, version 25. The
results showed a significant improvement (P=0.01) in postural stability (from 105.2 to 116.7 cm), core
stability (from 38.2 to 41.1 s), and knee valgus (from 25.3 to 12.4 degrees).

According to the results of the study, the present protocol, which is designed to prevent
knee injuries in female soccer players, modifies all three risk factors for knee injuries (weakness in core
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Introduction

occer is the most popular sport among

men and women worldwide, and its par-

ticipation rate increases daily. With grow-

ing participation, the incidence of injury

increases. Around 85% of soccer injuries
occur in the lower limb, especially the knee. The key risk
factors of modifiable anterior cruciate ligament (ACL)
injury include weak core stability, dynamic knee val-
gus, and poor postural stability, which can be improved
by appropriate training intervention. Nowadays, vari-
ous injury prevention programs have been designed that
positively impact injury reduction but have not affected
performance. One of the injury prevention programs is
specialized sportsmetrics soccer training, which posi-
tively affects performance. A comprehensive specialized
sportsmetrics soccer program is a neuromuscular exer-
cise, especially for female soccer players. It was designed
to prevent lower extremity injuries, especially ACL in-
juries, and improve female soccer players’ neuromuscu-
lar control and performance improvement. It focuses on
improving lower limb alignment, decreasing force during
landing, and increasing knee and thigh flexion angle by
neuromuscular control. It includes core stability, balance,
agility, speed, and plyometric exercises. Since the effect
of these exercises on female soccer players with dynamic
knee valgus has not been investigated, in this study, we in-
vestigated the impact of specialized sportsmetrics training
on postural stability and core stability of female soccer
players with dynamic knee valgus.

Materials and Methods
The subjects of this randomized controlled trial study
consist of 24 female soccer players aged 18-25 years with

dynamic knee valgus, including the training group (TG)

Table 1. The results of the covariance analysis test
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with 12 women (Mean+SD age: 20.142.0 years, weight:
56.2+4.9 kg, height: 164.2+7.3 cm, BMI: 20.89+1.9 kg/
m?, and experience: 5.17+1.9 years) and control group
(CG) with 12 women (Mean+SD age: 19.75+1.7 years,
weight: 53.545.3 kg, height: 126.3.9+53 cm, BMI:
20.3£1.8 kg/m? and experience: 5.4+2.1 years). The
TG performed specialized sportsmetrics soccer training,
and CG continued routine exercises for the same dura-
tion. The tests used in this study consisted of double leg
squats (DLS) to assess lower extremity defects; landing
error scoring system (LESS) to record the risk of non-
contact lower extremities injury, especially ACL injury,
assess landing biomechanics, diagnose and select inter-
ventional training in sports with landing and jumping; and
core stability test (trunk flexor, trunk extensor, right side
bridge, and left side bridge). The trunk flexor test evalu-
ated the endurance of trunk flexor muscles (anterior part
of the core), especially the right abdominal muscle; the
trunk extensor evaluated trunk extension muscle endur-
ance (posterior part of the core); and the side bridge evalu-
ated the endurance of the lateral muscles of the body (the
lateral part of the core). Also, the Y balance test was used
to assess dynamic postural stability (balance). Analysis of
covariance was used to analyze the data (P<0.05) and in
SPSS software, version 25.

Results

The results showed a significant improvement in pos-
tural stability (from 105.2 to 116.7 cm) (P=0.01, F=55.5,
Eta=0.73), core stability (from 38.2 to 41.1 s) (P=0.01,
F=32.9, Eta=0.62), and knee valgus (from 25.3 to 12.4
degrees) (P=0.01, F=171.8, Eta=0.90). These tests in-
creased by 11%, 8%, and 51%, respectively, in training
groups after six weeks of training (Table 1).

Mean1SD
Variables Training Control Eta P F
Pre-test Post-test Pre-test Post-test
Valgus 25.30+4.7 12.4+2.6 27.4%5.1 27.1+54 0.9 0.01 171.8
Postural stability (cm) 105.2+7.8 116.7£7.9 100.1+6.3 100.145.9 0.74 0.01 55.5
Core stability (s) 38.248.5 41.1+8.6 39.849.0 40.1+8.8 0.62 0.01 329
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Conclusion

In the present study, sportsmetrics soccer training
caused significant adjustment (P<0.01) of selected key
risk factors for knee injuries in female soccer players
with dynamic knee valgus. So six weeks of neuromus-
cular exercises for female soccer players reduced the dy-
namic knee valgus angle at the moment of hyperflexion
by 51% (about 13 degrees, from 25.30 to 12.45), an 8%
increase in the overall core stability index (around 3 sec-
onds, from 38.23 to 41.12), and an 11% increase in the
overall dynamic postural stability index (about 11.5 cm,
from 105.21 to 116.77). Sportsmetrics is a comprehensive
training program because in each session, in addition to
warm-up and cool-up exercises, it includes other physical
fitness factors affecting the performance of soccer play-
ers, such as strength training, plyometric, speed, agility,
and reaction. A part of the training protocol focused on
strengthening core stability, improving function, and con-
trolling lower extremity alignment. It seems to be one of
the reasons for moderating the research variables. Most of
the general effects of sportsmetrics training and other spe-
cialized injury prevention protocols, such as the FIFA+11
program in healthy athletes, have been effective and sig-
nificant. However, the impact of sportsmetrics training on
female soccer players with dynamic knee valgus seems
not to be investigated. Accordingly, the present study was
conducted.
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