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ABSTRACT
e (ol g Lo RETg o @S] EISIIVLES Patellofemoral pain syndrome (PFPS) is one of the most

common forms of knee pain and is a term used for various pathologies or anatomical
abnormalities that lead to anterior knee pain. The aim of the current research was to
investigate the effect of different levels of weight adjustment on the motor function of
women with PFPS.

In this quasi-experimental study, 75 women with PFPS were
selected by purposeful sampling and were randomly divided into 5 groups with equal
numbers including weight adjustment (1- % of body weight, 2- % of body weight, 3- % of
body weight), the group without weight adjustment, and the control group. The training
protocol included selected resistance and functional exercises to strengthen hip and
knee muscles, which were performed on stable and unstable surfaces. Analysis of
covariance and Bonferroni's post hoc test were used for statistical analysis.

The exercise intervention reduced pain and improved movement function in the
exercise groups compared to the control group (P<0.001). Corrective exercises involving
weight adjustment with % and % of body weight resulted in more effectiveness with
regard to pain variables and movement function compared to the weight adjustment
group with % of body weight and the group without weight adjustment (P < 0.01).
Based on the findings of this research, weight adjustment during corrective
exercise can improve the quality of exercise by reducing mechanical pressure on the knee
and reducing pain, which results in improved movement function in patients with PFPS.
Patellofemoral pain syndrome, Corrective exercises, Weight adjustment,
Pain, Movement function
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Extended Abstract

Introduction

nee pain is a disorder with a high prevalence in

societies, and patellofemoral pain syndrome

(PFPS) is one of the most common forms of knee

pain. The annual prevalence of PFPS in adults is
approximately 23%, which increases to 29% in adolescents.
Weight bearing exercises, including squats, are the most
common exercises to increase strength and activate lower limb
muscles since improving muscle strength is effective in
preventing injuries and rehabilitating the knee. There is strong
evidence that supports the use of exercises focusing on the
knee and hip joints to improve pain and function in the short-
and long-term. Strong evidence supports hip joint
strengthening along with quadriceps strengthening for PFPS
rehabilitation. However, most reported rehabilitation
programs do not follow specific exercise prescription
recommendations, or they fail to provide sufficient detail to
replicate in clinical practice. Additionally, people with PFPS
have a lack of strength in the hip and knee muscles, and it is
unclear whether adding strength training results in better or
more consistent results. Based on this, it is necessary to pay
attention to the executive limitations in PFPS patients in
performing strength and power movements. Pain caused by
movement and bearing body weight can increase movement
limitation. Weight-bearing exercises can exacerbate knee
pain, hindering rehabilitation progress and limiting continued
participation in the treatment program. Due to the fact that by
reducing the body weight, the load on the joint is also reduced,
one of the solutions for the rehabilitation of people with knee
pain is to reduce or adjust the weight along with exercise. It
seems that the stress on the knee joint can be reduced by
adjusting the weight. Building upon the established
association between weight-bearing exercises and PFPS pain,
this study aims to investigate the effectiveness of a corrective
exercise program combined with weight adjustment in
reducing pain and improving movement function in women
with PFPS. Additionally, the research will explore the optimal
weight adjustment for maximizing clinical efficacy.

Methods

In this quasi-experimental study, 75 women with PFPS
were selected by purposeful sampling and were randomly
divided into 5 groups with equal numbers including weight
adjustment (1- ¥ of body weight, 2- ¥z of body weight, 3- %
of body weight), a group without weight adjustment, and a
control group. According to the exercise protocol in the
present study, after warming up and stretching, resistance
exercises with body weight and exercises aimed at
strengthening hip and knee muscles were performed. Doing
this part of the exercises took about 15-20 minutes. After the
resistance exercises were peroformed, balance exercises were
done for 15-20 minutes, which included static and dynamic
balance exercises on a stable and an unstable surface
(bosoball). Also, according to the level of progress of the
subjects, after the third week, the last 10-20 minutes of training
included functional exercises with the aim of improving motor

performance. In this part of the training, star rotation exercises
on one leg and movements to improve balance on stable and
unstable surfaces such as bosoball were performed. After each
training session, light movements and stretching were used for
5-10 minutes in order to return the subjects to their initial state.
All training sessions in the current study were conducted
under the supervision of the researcher and a physiotherapist,
and the use of training movements was selected as pilot
movements and based on the progress of the subjects. In the
present study, a climbing harness was used to reduce the effect
of gravity and adjust the weight. The harness used was
supported by a cable that was connected to the training
structure. To adjust the weight in the present study, elastic and
training bands that were connected to the end of the support
cable were used. The amount of weight adjustment in the
current research was adjusted based on the weight of each
person by increasing and decreasing the resistance of the
elastic bands and the height of the support cable of the exercise
structure according to the weight and height of each subject.
A scale was used to measure the amount of weight adjustment.
Analysis of covariance and Bonferroni's post hoc test were
used for statistical analysis.

Results

The exercise intervention reduced pain and improved motor
function in the exercise groups compared to the control group
(P<0.001). Corrective exercises involving weight adjustment
with %2 and % of body weight resulted in more effectiveness with
regard to pain variables and movement function compared to the
weight adjustment group with ¥4 of body weight and the group
without weight adjustment (P < 0.01).

Conclusion

Based on the results of the present study, eight weeks of
exercise interventions with and without weight adjustment
reduced pain and improved movement function in women
with PFPS. The findings of the present study proved that
receiving exercise interventions based on strengthening knee
and hip muscles can help PFPS patients by improving their
knee pain and function. It can be argued that a selected
functional training course aimed at strengthening hip and knee
muscles leads to improvement of movement function in
people with PFPS, and this improvement of movement
function is associated with reduction of knee pain. In general,
according to the results, functional exercises aimed at
strengthening the hip and knee joints have a positive effect on
improving knee function and reducing pain in people with
PFPS, and adjusting weight by at least 50% reduces
mechanical stress on the knee. As a result, due to the reduction
of the perceived pain during exercise, it is easier to perform
exercises for patients with PFPS, which can be effective in
improving knee function in PFPS by reducing knee pain. The
findings of this study suggest that a rehabilitation program for
individuals with PFPS should prioritize strengthening
exercises for both the knee and hip musculature. Additionally,
incorporating supportive devices during exercise execution
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may be beneficial in alleviating weight-induced stress on the
knee joint, potentially leading to improved outcomes.
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