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Abstract

The aim of this study was to evaluate the relationship between lower extremity alignment
and core endurance with maximal knee valgus during landing-jump in female athletes.
This study was cross-sectional correlational research that was conducted in the sports
science laboratory at Bu-Ali Sina University. Participants consisted of 44 female athletes
aged 16 to 26 years. The knee valgus angle was recorded using video camera during
landing jump. Q angle, navicular drop, hip anteversion, tibia torsion, knee hyperextension
and core stability endurance were assessed using standard clinical procedures. Data were
analyzed by Pearson correlation test. The findings showed that there is a significant
relationship between Q angle, endurance of right and left lateral flexor muscles with
maximum kneeavalgus (P <0.05). According to results of this study, assessing the Q angle
and endurance of the lateral flexor muscles of the trunk can help identify athletes at risk
for ACL injury and provide programs for the prevention of lower extremity injuries.

Keywords: Dynamic Knee Valgus, Anterior Cruciate Ligament, Core Stability, Lower
Extremity

1. Email: shima.bakhtiari74@gmail.com
2. Email: f_saki@basu.ac.ir

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



Bakhtiari Khou: Relationship Between Lower... 72

Extended Abstract

Background and Purpose

Rupture of anterior cruciate ligament (ACL) is the most common injury among
all knee injuries, 70% of which occurs with a non-contact mechanism (1). Non-
contact ACL injuries are often caused by poor neuromuscular control, which
exposes the athlete’s knee joint to the risk of dynamic knee valgus (DKV) (2).
DKV is a motor pattern of the lower extremity, potentially comprised of a
combination of adduction and internal rotation of the femur, abduction of the
knee, anterior tibial translation, external tibial rotation, and ankle eversion.
Anatomical variables of lower extremity are reported to be one of the most
important predictors of DKV during dynamic activities (3). Dynamic stability of
the knee joint in dynamic activities depends on the neuromuscular control of the
proximal and distal parts, including trunk control (4). Core muscles are activated
before the prime motor of limbs to provide proximal stability for distal motor (5).
Although the core muscles do not pass through the knee joint, core stability can
adjust the alignment of the lower limb and the loading pattern. A weak and under
recruited core may result in inefficient motors and altered postures that can lead
to injury. (6). Understanding the relationship between the anatomical features of
the lower extremity and the endurance of the core muscles with DKV can help
identify people at risk of acute and chronic knee injuries and accelerate the
development of knee injury prevention programs. Therefore, the purpose of the
present study was to evaluate the relationship between the anatomical alignment
of the lower extremity and core muscles endurance with peak knee valgus angle
during landing- jump in female athletes.

Materials and Methods

The present study is cross-sectional correlational research that was conducted in
the sports science laboratory at Bu-Ali Sina University. Forty-four female athletes
(age 20.18 * 2.81 years; height 166.44 + 8.31cm; weight 60.32 + 8.03 kg; body
mass index (BMI) 21.83 + 3.01 kg m-2; sports experience 7.03 £ 3.99 years) who
were active in basketball and volleyball sport teams of Hamedan city, participated
in the present study. The exclusion criteria consisted of any ligament and meniscus
injury in the knee, history of any serious injury in the past six months that required
a visit to the doctor and also led to absence from training sessions, fracture or
surgery in the trunk and lower extremity, history of pregnancy, mechanical back
pain and participating in any exercise program aimed at preventing ACL injury.
Clinical evaluations of the lower extremity such as Q angle, navicular drop, hip
anteversion, tibia rotation, and knee hyperextension were carried out from the
dominant leg (the leg that hits the ball). All measurements were repeated three
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times and their average was reported as the final data. McGill's isometric tests
were used to measure core stability, and landing-jump test from a 40 cm high step
was used to evaluate peak valgus angle of the knee. Descriptive statistics were
used to describe the research variables and Shapiro-Wilk test was applied to check
the normality of the data. Pearson's correlation test was also used at a significance
level of 0.05 to evaluate the relationship between the variables and peak knee
valgus angle in the landing-jump task.

Findings

The results of the Pearson correlation test showed that there is a significant
relationship between the Q angle and the peak knee valgus angle (P=0.000). In
addition, a significant relationship was observed between the endurance of right
lateral flexor muscles (P=0.000) and left lateral flexor muscles (P=0.000) with
peak knee valgus angle. However, no significant relationship was observed
between other research variables with peak knee valgus angle.

Conclusion

The study’s findings showed that there is a significant relationship between Q
angle and endurance of lateral flexor muscles with peak knee valgus angle in
female athletes during landing-jump. These results support the notion that
improving neuromuscular control of the trunk may be an effective intervention
option to reduce or prevent knee injuries, in addition to modifying malalignment
for athletic populations. Strengthening the trunk lateral flexors can prevent the
excessive adduction of the femur, which reduces knee valgus angle during
dynamic tasks. These findings can help therapists and trainers to identify
individuals with a higher risk of knee injuries. Further studies are needed to
identify anatomical risk factors and motor disorders/mechanisms for developing
PFP during various dynamic tasks such as single-leg and double leg squats.

Article Message

Core muscles weakness and lower extremity malalignment are correlated with
increased dynamic knee valgus. Increasing dynamic knee valgus, especially
during landing-jump, increases the possibility of knee injuries. Therefore, it is
necessary to identify neuromuscular and anatomical risk factors associated with
DKV in order to improve knee injury prevention programs.

Keywords: Dynamic Knee Valgus, Anterior Cruciate Ligament, Core Stability,
Lower Extremity
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