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ABSTRACT

Patellofemoral pain syndrome (PFPS) is one of the common knee disorders, which
can cause injuries or more complicated medical conditions. Proprioception is one of the factors that can
be considered in the assessment of people with PFPS. The present study aims to compare the knee joint
proprioception between female volleyball players with PFPS and healthy peers.

[VETTEE In this quasi-experimental study, 30 female athletes (16 with PFPS and 14 healthy) with a mean
age of 24.3343.39 years, height of 178.72+3.28 cm and weight of 67.7618.04 kg participated. Knee
joint proprioception was evaluated in two modes: weight-bearing (single-leg squat) and non-weight-
bearing (knee extension). Kinematic data were recorded by eight motion capture cameras (Vicon, UK)
at a frequency of 1000 HZ. Statistical analysis was done in SPSS software, version 26 using independent
t-test. The significant level was set at 0.05.

ST Findings showed that the error of reconstruction angles in weight-bearing (P=0.001) and non-
weight-bearing (P=0.003) conditions was significantly different between the two groups.

The knee joint proprioception is weaker in female volleyball players with PFPS than in healthy
peers, which can lead to more injuries. it is recommended to strengthen the proprioception in athletes
© with PFPS during treatment and rehabilitation, and more accurate tests should be designed to evaluate it.
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Introduction

atellofemoral pain syndrome (PFPS) is

one of the common knee disorders, which

can cause more injuries or more compli-

cated medical conditions. Proprioception

assessment is one of the ways that can be
used in the evaluation of these people. Proprioception can
change the function of the central nervous system, because
sensory information about the body, position and move-
ment of the organs and the environment is transmitted to
the brain through this sense. Proprioception can be used
as an important factor in the evaluation of musculoskel-
etal disorders. On the other hand, proprioception plays
an important role in maintaining balance. All age groups
need proprioception to maintain balance. The study of
proprioception in people with PFPS can lead to a better
understanding of the mechanism and causes of injury, and
help in designing a suitable rehabilitation program for
them. Therefore, the present study aims to compare the
knee joint proprioception in female volleyball players with
PFPS and healthy peers.

Materials and Methods

In this quasi-experimental study, 30 female volleyball
players (16 with PFPS and 14 healthy) with a mean age of
24.3343.39 years, height of 178.7243.28 cm, and weight
of 67.76+8.04 kg participated. Knee joint propriocep-
tion in two groups was evaluated in two modes: weight-
bearing (single-leg squat) and non-weight-bearing (knee
extension). In the single-leg squat movement, the subject
was asked to stand on the affected leg with barefoot and
perform the squat on one leg. They were allowed to use
the fingers of one hand to maintain balance, if necessary.
The other leg was in the position of knee flexion at 70-90
degrees and zero-degree hip flexion. The person should
stop before reaching the middle range that is comfortable
for her and maintain the position for 5 seconds so that the
researcher can place the H-frame at this angle. This angle
was identified as the target angle. It was performed once
with eyes open and once with eyes closed while removing
the H-frame and maintaining the target angle for 5 seconds
until the data is recorded. This angle was defined as the re-
construction angle. The test was repeated 5 times to record
the average of efforts as the final reconstruction angle.

The knee extension was done while the person was
sitting on a chair. To prevent the covering of the pelvic
markers, the hands were placed on the chest with crossed
arms. In this case, the subject was asked to raise her af-
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fected leg from 90-degree flexion to 0-degree flexion (full
extension). The person performed this movement with
open eyes and H-frame five times until she remembered
the movement and became familiar with the target angle.
Then, she performed it with eyes closed and without the
H-frame from the starting point (90-degree flexion), to-
wards the target angle. When she reached the target angle,
the reconstructed angle was recorded

The difference between the target and reconstruction an-
gles was determined as the absolute error. Kinematic data
were recorded by eight capture cameras (Vicon, UK) at a
frequency of 1000 HZ. Shapiro-Wilk test was used to evalu-
ate the normality of data distribution. If the data were nor-
mal, the independent t-test was used to examine the differ-
ence between the two groups, otherwise, the Mann-Whitney
test was used. Statistical analysis was done in SPSS soft-
ware, version 26. The significant level was set at 0.05.

Results

The distribution of all data was normal (P>0.05). There-
fore, independent t-test was used to examine the differ-
ence between the two groups. Findings showed that, the
error of reconstructed angles in weight bearing (P=0.001)
and non-weight-bearing (P=0.003) conditions was sig-
nificantly different between the two groups.

Conclusion: The knee joint proprioception was weaker
in female athletes with PFPS than in their healthy peers
which can lead to more injuries. Therefore, it is recom-
mended to strengthen the proprioception in athletes with
PFPS during treatment and rehabilitation, and more ac-
curate tests should be designed to evaluate it.
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16. Absolute Error
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20. Neurofeedback
21. Biofeedback
22. Transcranial direct current stimulation (tDCS)
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19. Joint Position Sense (JPS)
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