Scientific Journal of

Rehabilitation Medicine

Research Paper ‘ )

Comparing the Balance, Strength, and Range of Motion of Hip and Ankle o
Joints in Volleyball Players With and Without Dynamic Knee Valgus

Hojjat Gassab Dehkhavargani' , *Narmin Ghani Zadeh Hesar' , Mehri Mohammedi Danghralo® , Ebrahim Mohammad
Ali Nasab Firouzjah!

1. Department of Exercise Physiology and Corrective Exercises, Faculty of Sport Sciences, Urmia University, Urmia, Iran.

Use your device to scan
and read the article online

Gassab Dehkhavargani H, Ghani Zadeh Hesar N, Mohammedi Danghralo M,Mohammad Ali Nasab Firouzjah E. [Comparing
the Balance, Strength, and Range of Motion of Hip and Ankle Joints in Volleyball Players With and Without Dynamic Knee Valgus (Per-
sian)]. Scientific Journal of Rehabilitation Medicine. 2023; 12(5):906-917. https://dx.doi.org/10.32598/SJRM.12.5.7

d | https:/dx.doi.org/10.32598/STRM.12.5.7

ABSTRACT

Dynamic knee valgus (DKV) is an abnormal pattern of movement or abnormal
alignment of the lower limb that causes changes in lower limb function in the frontal plane and absorp-
tion of excessive reaction force by the knee ligaments during sports activities, which can increase the
risk of anterior cruciate ligament injury. This study aims to compare the balance, strength, and range of
motion (ROM) of hip and ankle joints in volleyball players with and without DKV.

[VIETELE This is a quasi-experimental and causal-comparative study. Participants were 60 volleyball play-
ers (30 with DKV and 30 without DKV). The tuck jump test was used to evaluate their DKV. The ROM of
knee and ankle joints was measured using a goniometer, while the isometric strength of the hip and
ankle muscles was determined using a hand dynamometer. Then static and dynamic balances were
evaluated by the Stork test and the Y balance test, respectively. Independent t-test was used to compare
the means of variables between the two groups in SPSS software, version 24.

ST The results showed a significant difference in static balance (P=0.005), dynamic balance (P<0.05),
hip abduction strength (P=0.03), hip external rotation strength (P=0.01), and ROM of ankle dorsiflexion
(P=0.03) between the two groups, where those without DKV performed better. The difference in other
variables was not significant between the two groups.

The results indicate the importance of improving hip abduction and hip external rotation
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Extended Abstract
Introduction

nee valgus is a combination of hip adduc-

tion and internal rotation, knee abduction,

and external tibial rotation. Dynamic knee

valgus (DKV) is an abnormal pattern of

movement or abnormal alignment of the
lower limb that causes changes in lower limb function
in the frontal plane and the absorption of excessive reac-
tion force by the knee ligaments during exercise, which
increases the risk of anterior cruciate ligament injury.
The hip joint provides bone stability in the lower limbs,
but it depends on complex muscle interaction to create
dynamic stability during movement. To our knowledge,
most studies on the relationship of muscle strength and
range of motion (ROM) of the joints with DKV have
focused on the muscles and ROM of the hip joint, and
fewer have considered the muscles and ROM of the ankle
joint. Therefore, this study aims to compare the balance,
strength, and ROM of the hip and ankle joints in athletes
with and without DKV.

Materials and Methods

This is a causal-comparative field study. Participants
were 30 volleyball players with DKV (who had no in-
juries or history of surgery in the trunk and lower limbs
and had at least 3 years of experience in volleyball) and
30 volleyball players without DKV in Urmia, Iran. They
were selected using a purposive sampling method. All as-
sessments for each sample were performed in one session
of 30 minutes. The tuck jump test was used to estimate
the DKV. Then, the ROM of the hip and ankle joints was
assessed using a goniometer, while the isometric strength
of the hip and ankle muscles was determined using a dyna-
mometer. The static and dynamic balances were evaluated
by the Stork test and the Y balance test, respectively. After
collecting data, the Shapiro-Wilk test was used to examine
the normality of data distribution, and independent t-test
was used to compare the means of variables in the two
groups. Data were analyzed in SPSS software, version 24.

Results

The results of independent t-test showed no significant
difference in demographic characteristics between the
two groups. Due to the normality of the data distribution,
parametric tests were used for data analysis. The results of
independent t-test showed significant differences in static
balance (P=0.005), dynamic balance (P<0.05), hip abduc-
tion strength (P=0.03) and hip external rotation strength
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(P=0.01), and ROM of ankle dorsiflexion (P=0.03) be-
tween the two groups with and without DKV, such that
those without DKV performed better. The difference
in other variables was not significant between the two

groups.
Conclusion

The results indicates the importance of improving hip
abduction and hip external rotation strength as well as the
ROM of ankle dorsiflexion for reducing the DKV, which
should be considered in designing the training protocols.
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5. Gluteus medius
6. Gluteus minimus
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