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ABSTRACT

Patellofemoral pain syndrome (PFPS) is one of the most common overuse injuries
with unknown risk factors and an important cause of anterior knee pain in active people. The joint
stiffness is a modifiable mechanical factor that may be related to PFPS. This study aims to investigate the
role of ankle and knee joints stiffness in the occurrence of PFPS in active people.

[VETEEE In the present study, 80 physical education students (50 females and 30 males) were selected
from the University of Mazandaran, Iran, using a convenience sampling method. Before the start of their
physical education training sessions, the stiffness of their knee and ankle joints was measured for both
legs during running. During the training sessions, injured people were diagnosed, and the type of injury
was recorded by an orthopedic physician. At the end of the training period, which lasted one academic
semester, the students were divided into two groups, injured and uninjured. The independent t-test was
used to compare knee and ankle stiffness between two injured and non-injured groups. Binary logistic
regression analysis was used to investigate the role of knee and ankle joint stiffness in predicting the
PFPS occurrence.

(5T There was a significant difference between the two groups in ankle joint stiffness (P=0.01), but no
significant difference was observed in knee joint stiffness (P=0.104). The injured people had significantly
more ankle joint stiffness than the uninjured people. The results of binary logistic regression analysis
showed that ankle joint stiffness could predict the occurrence of PFPS (P=0.01). For every one unit
increase in ankle joint stiffness, the risk of PFPS increases by 3.6 units.

[@TEIERT The ankle joint stiffness can predict the PFPS occurrence in active people. Therefore, people

Received: 26 Nov 2023 © with higher ankle joint stiffness are more likely to suffer from the PFPS. This research can provide
Accepted: 23 Jun 2024 important information to coaches and team doctors in PFPS management and treatment.
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Extended Abstract
Introduction

atellofemoral pain syndrome (PFPS) is one

of the most common knee injuries. The risk

factors and the mechanism of this injury

are not well known. Joint stiffness is one

of the biomechanical parameters that can
change with the occurrence of some soft and hard tissue
damages in the lower limbs. Most of the studies on the
lower-extremity stiffness and the occurrence of PFPS are
retrospective. Prospective studies in this field are limited.
On the other hand, no research has been conducted to
examine the role of lower-extremity stiffness in the oc-
currence of PFPS. Therefore, the current study aims to
examine the role of knee and ankle joint stiffness in the
occurrence of PFPS in order to take an important step in
reducing the prevalence of this syndrome and improving
treatment methods.

Materials and Methods

In the present study, 80 physical education students (50
females and 30 males) were selected from the University
of Mazandaran, Iran, according to the entry and exit crite-
ria. The entry criteria were being a first-semester physical
education student, age 19-25 years, and body mass index
(BMI) of 20-30 kg/m? Exit criteria were no postural,
musculoskeletal, or lower-extremity deformities, accord-
ing to an orthopedic physician. The stiffness of the ankle
and knee joints in both legs was measured by a motion
analysis system and six cameras during running in three
correct attempts. To calculate the stiffness, we used the
changes in angular displacement and joint moment. Then,
the students performed the training based on their weekly
physical education curriculum at the university. Injured
people were taken to the medical center during training
sessions and the type of injury was diagnosed by an ortho-
pedic doctor. After completing the semester and training
sessions, people were divided into two injured and un-
injured groups. People who had any injuries other than
PFPS were excluded. The independent t-test was used to
compare the leg joint stiffness of injured and uninjured
groups, and the logistic regression analysis was used to
investigate the role of leg joint stiffness in predicting the
occurrence of PFPS.

Results

The results showed that during four months of training
sessions, of 80 people assessed, 34 were injured, of whom
12 suffered from PFPS and the rest had other injuries that
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were removed. The results of comparing the demographic
information between the two groups showed no signifi-
cant difference in age (P=0.871), height (P=0.285), or
BMI (P=0.406). The paired t-test results showed no sig-
nificant difference between the knee stiffness (P=0.209)
and ankle (P=0.1) joints in the left and right legs of the in-
jured people. The results of the independent t-test showed
that the mean stiffness of the ankle joint in injured people
was significantly higher than in uninjured people (t=-
2.54, P=0.014), but there was no significant difference
in the mean knee joint stiffness between the injured and
uninjured groups (P=0.158). The results of binary logistic
regression analysis showed that ankle joint stiffness could
predict the occurrence of PFPS (df=1, X*=8.97, P=0.01),
but the knee joint stiffness could not predict the injury
(P=0.104). For every one unit increase in ankle joint stiff-
ness, the risk of PFPS increases by 3.6 units.

Conclusion

Active people with higher ankle stiffness are prone to
PFPS. To reduce the prevalence of PFPS, ankle joint stiff-
ness should be considered in screening before entering
sports programs. Ankle joint stiffness is a changeable me-
chanical variable. Understanding modifiable risk factors,
such as ankle joint stiffness, can greatly help improve the
design of exercise programs to prevent PFPS.
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