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ABSTRACT

The anterior cruciate ligament injury in athletes is associated with disorders
related to balance and postural control. Poor balance is a predictor of lower limb injury in athletes.
This study aims to investigate the different neuromuscular parameters that affect the static and
dynamic balance in adolescent male football players with Dynamic Knee Valgus (DKV).
[VETETE This is a correlational study. Participants were 83 adolescent male football players with
DKV (age: 12.63+0.72 years, height: 1.69+0.07 meters, weight: 23.23+7.74 58 kg, BMI: 20.32+2.38
kg /m?), who were selected using a purposive sampling method. The presence of DKV was assessed
by the squat test. The strength of the trunk and hip muscles was assessed by manual muscle testing
(MMT), trunk endurance by the McGill test, and range of motion (ROM) of hip and ankle joints by
a goniometer. Moreover, the static and dynamic balances were evaluated by the Bass Stick test and
Y balance test, respectively. The Pearson correlation test was used to examine the relationships at
a significance level of 0.05. All statistical operations were performed by SPSS software, version 24.
[(FEMTE The results of the present study showed a significant relationship between static balance
and the study parameters (P<0.05) except for trunk flexion strength (P=0.16) and ROM (P<0.05),
hip flexion ROM (P=0.83), hip extension ROM (P=0.96), hip abduction ROM (P=0.77) and ankle
dorsiflexion ROM (P=0.94). The dynamic balance at anterior-posterior direction had a significant
relationship with trunk endurance and left-side plank (P=0.07) and strength (P=0.05), but not
with plank test score (P=0.45). The dynamic Y balance at posteromedial direction had a significant
relationship with all variables except for 60° flexion (P=0.40), plank (P=0.53), left-side plank
(P=0.09), and trunk extension strength (P=0.23). The results of the study also showed the significant
relationship of dynamic balance at posterolateral direction and the total score of Y balance test
with total trunk endurance test score (P=0.03, P=0.003) and right-side plank (P=0.005, P=0.001).
Moreover, trunk extension strength and hip strength variables had a significant relationship with
posterolateral dynamic balance and total Y balance test score (P<0.05). Furthermore, the ROM
of ankle dorsiflexion had a significant relationship with balance at the posteromedial (P=0.03),
posterolateral (P=0.02) directions and the total Y balance score (P=0.02).
i [TYIETT Static balance of adolescent male soccer players with DKV has a significant relationship
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Extended Abstract

Introduction

ynamic balance refers to an individual’s ability

to maintain the center of mass over the base

of support during movement on one leg. Dy-

namic balance may be considered an essential

component of performance in football, where
players are required to perform repetitive and explosive
movements such as acceleration and sudden deceleration,
sudden change in direction, shooting, jumping, and landing.
The Y balance test is one of the most popular tests to mea-
sure dynamic balance. Poor performance on this test may be
associated with an increased risk of non-contact lower limb
injuries. Since the anterior cruciate ligament injury in ath-
letes is associated with balance disorders, and poor balance
is a predictor of lower limb injury in athletes. It seems that
conducting a study to determine the various neuromuscular
parameters affecting the balance of adolescent football play-
ers with dynamic knee valgus (DKV) to select training pa-
rameters for designing injury prevention training programs.
Therefore, the present study aims to investigate the relation-
ship between neuromuscular risks and balance in football
players with DKV.

Materials and Methods

This is a correlational study. Participants were 83 foot-
ball players aged 12-13 years from Shahin Mazandaran
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Football Club in Amol, Iran who had DKV. One of the
exclusion criteria was the a previous injury in the trunk
or lower limbs in the past 6 months. Measurements were
performed in 20 days in Shahin Mazandaran Club. Before
the tests, the parents of subjects declared their consent to
participate in the study. Before the measurements, none
of the subjects did any strenuous exercise. In this study,
the squat test was used to evaluate DKV, and static and
dynamic balances were evaluated by the Bass Stick test
and Y balance test, respectively. The strength and range
of motion (ROM) of selected muscles was assessed with
the manual muscle testing (MMT) and a goniometer, re-
spectively. Trunk endurance was assessed by the McGill
test. Data analysis was performed using SPSS software,
version 24. Kolmogorov-Smirnov test was used to assess
the normality of data distribution; Due to the normality of
data distribution, Pearson correlation test was used to in-
vestigate the relationship between predictor variables and
criterion variable. The significance level was set at 0.05.

Results

Descriptive information about the demographic charac-
teristics of the subjects and the study variables are given
in Table 1.

The results of the present study showed a significant
relationship between static balance and the study param-
eters (P<0.05) except for trunk flexion strength (P=0.16),
hip flexion ROM (P=0.83), hip extension ROM (P=0.96),

Table 1. Demographic characteristics of subjects and the mean scores of study variables

Variables Mean+SD Variables Mean+SD

Age (y) 12.63+0.72 Hight (m) 1.69+0.07

Wight 58.23+7.74 BMI 20.32+2.38

Static balance 11.4216.40 History of sports (year) 5.01+1.29
Anterior Y 63.5+13.43 60° flexion 73.54+23.68
Posteromedial Y 84.08+11.37 Biering-Sorensen test 49.92+13.15
Posterolateral Y 82.80+10.44 Plank 79.83+19.13
Y balance test- total 76.79+10.44 Right-side plank 66.67+15.45
Trunk flexion strength 31.88+7.57 Left-side plank 58.67+15.45
Trunk extension 25.2248.12 MCcGill test-total 65.75+10.96

strength

Hip abduction strength 23.8249.25 Hip exzf:::'gtrstaﬁm 12.25¢4.41

Hip flexion ROM 115.0746.21 Hip abduction ROM 45.96+5.69
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hip abduction ROM (P=0.77) and ankle dorsiflexion
ROM (P=0.94). The dynamic Y balance at anterior direc-
tion had a significant relationship with trunk endurance
(P<0.05) and trunk strength (P<0.05), except for plank
(P=0.45) and left-side plank (P=0.07). The dynamic Y
balance at posteromedial direction had a significant rela-
tionship with all variables except for 60° flexion (P=0.40),
plank (P=0.53), left-side plank (P=0.09), and trunk exten-
sion strength (P=0.23).

The results of the study also showed the significant re-
lationship of dynamic balance at posterolateral direction
and the total score of Y balance test with total trunk en-
durance test score (P=0.03, P=0.003) and right-side plank
(P=0.005, P=0.001). Other trunk endurance test parame-
ters had no significant relationship with posterolateral dy-
namic balance and total score of Y balance test (P<0.05).
Moreover, trunk extension strength and hip strength vari-
ables had a significant relationship with posterolateral
dynamic balance and total Y balance test score (P<0.05).
The trunk flexion strength had no significant relationship
with posterolateral dynamic balance (P=0.06). Further-
more, the ROM of ankle dorsiflexion had a significant
relationship with balance at the posteromedial (P=0.03),
posterolateral (P=0.02) directions and the total Y balance
score (P=0.02).

Conclusion

Conclusion In general, the results of the present study
showed a significant relationship of variables such as
trunk endurance and strength and hip abduction and ex-
ternal rotation with static balance in adolescent soccer
players with DKV. On the other hand, there was a sig-
nificant relationship between Dynamic balance with total
score of trunk endurance test and trunk strength and the
ROM of ankle dorsiflexion in these athletes. There is a
need to pay attention to these variables to improve the
balance in football players with DKV. In future, a similar
study should be conducted on female athletes using other
parameters.
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8. McGill
9. Plank and side plank
10. Intraclass Correlation Coefficient (ICC)
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6. Norkin and White
7. Prone
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11. Kolmogorov-Smirnov
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13. Quadrates lumborum
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12. Centre of gravity (COG)
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14. Gluteus medius
15. Gluteus minimus
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