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ABSTRACT

INTRODUCTION Running is a choice of sport for manys,it is related with a risk of overuse injuries.
Patellofemoral pain syndrome is recorded 18% “on overall complaints of adolescents and young adults
below 35 years among middle and long distance runners.

OBJECTIVE Patellofemoral pain syndrome is a prequel to patellofemoral joint osteoarthritis. This
study compares the effects of functional stabilization training and non weight bearing exercise in PFPS
among runners.

METHODS A Comparative study of 30 marathon runners Age between 20-35 years with
patellofemoral pain were included and randomized into NWB and FST groups. Pain, Functional
activities are recorded using VAS, AKPS. The groups received treatment protocols for 8 weeks duration.
RESULT The recorded mean values of before and after intervention of VAS and AKPS for FST group
are 8.27+ 0.923 4.5 + 1.0 and 52.40+ 16.01,92.93+ 3.97 for NWB the pre and post values
are7.9+ 0.737, 3.13+ 0.767 and 68.33+ 1.01,78.87+ 6.24 both the groups shows significant
difference in pain on comparing the functional activity score FST group showed significant difference.
CONCLUSION Non weight bearing knee exercises are focused to gain the quadriceps muscle strength
which is the reason for lateral tracking of patella. Functional stabilization training engages both hip and
knee muscle involvement as well in weight bearing which activates the co action multiple joint, and
gain motor control and as well as stimulate proprioceptors. So FST considered as effective and higher in
return to sport ,there may reduce the recurrence rate, keep the runners to be active in sport.

KEYWORDS Patellofemoral Pain Syndrome, Functional stabilization training, Non Weight Bearing
exercise

ABREVATION: PFPS PATELLOFEMORAL PAIN SYNDROME

INTRODUCTION

Running is one of the most widely enjoyed athletic pursuits globally, and the number of participants has
increased significantly in recent years. People pursuing a healthier way of living mostly adapt running,
as this choice because of its cost effective, easily accessible. ! . Despite the health benefits, running has
been associated with high risk of non traumatic overuse injuries, having injury incidence of 6.8 to 59 per
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1000 running hours.’patellofemoral pain syndrome with 6.3%among the lower extremity injury. Pain
behind the patella (retropatelllar) and surrounding the patella (peripatellar) without any structural
damage is known as PFPS. Running, and ascending stairs all create excessive demand on the knee
extensor mechanism, which causes the pain over the patella femoral joint.* weakness of quadriceps
muscle , a greater Q-angle, excessive knee soft tissue tightness, hip weakness, and changed foot
kinematics are some of the causes of patellofemoral pain syndrome.

Employing improper methods, training inappropriately (including overtraining), and not using the proper
equipmen( shoes) may leads to overuse syndrome. The nature of pain presented as dull throbbing
discomfort. Another common sign is giving way from sport.® Patients with PFPS not only experience
pain but also show reduced activation of the gluteus maximus and gluteus medius during functional
tasks. This results in increased hip adduction, which raises dynamic valgus at the knees. Additionally,
compared to normal individuals, PFPS patients have decreased activation of their quadriceps and
hamstrings, which could lead to excessive knee flexion and increase the load on the knee joint!’.
Continuing in Sport act as pathogenic agent of PFPS.This going to precede patellofemoral joint
osteoarthritis. The primary pathology is an increase in subchondral bone loading brought on by an
increase in the patellofemoral joint reaction force’ However, strength training is widely accepted and
used as the primary treatment. Non-weight-bearing knee exercises are recommended to strengthen the
quadriceps, which is thought to be the cause of the patella's lateral tracking'>.Several studies have
discovered that PFPS patients' knee function and pain level are significantly improved by strength
training their knee, hip, and core muscles. ** Functional stabilization training focuses on Hip and knee
strengthening exercises are more essential than non-weight-bearing exercise because they involve
multiple joint movement to improve motor control, promote proprioceptor stimulation, and enhance
functional movement for muscle activation®’3?!° Because weight bearing actions in the lower extremities
require the cooperation of several muscle groups .There is evidence that the femur rotating medially
beneath the patella on weight bearing, rather than the patella sliding laterally on the femur,which
considered as abnormal lateral tracking is getting avoided in weight bearing. Because of these
advantages, functional stabilization training are recommended for the rehabilitation of PFPS!!121332 jp
many studies.

METHODS

Comparative study among Recreational marathon runners engaged in sport activity for 3 times a week
were  selected ,and informed consent got approved from  institutional ethics
committee(EC/JCP/OCT/11/2025)was conducted under supervision of physiotherapist. The patients
attended a baseline assessment, using VAS, AKPS. Thirty recreational runners between 18 and
30°years with PFP Were allotted to FST(N = 15) or NWB (N = 15). primary outcome measures were
pain VAS and functional activity scale AKPS, measured at the end of the 8week intervention. Inclusion
of Patients in this study is based on following criterias; patients with pain over anterior aspect of knee of
3 or higher on VAS scale and symptoms that worsened during any two of the following activities were
included in the study: extended sitting, climbing or descending stairs, squatting, and kneeling. Patients
with intra-articular disease, ligament damage, prior lower limb surgery, and persistent pain upon
palpation of the patellar tendon or iliotibial band were eliminated.
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OUTCOME MEASURES

VAS: visual analogue scale is 10 cm line of oriented horizontally, with one end indicating no pain other
end indicating worst pain. The patient are asked to mark a point corresponding to their intensity of pain?’
ANTERIOR KNEE PAIN SCALE: The measures from the AKPS is responsive to patellofemoral pain
symptoms it supports screening the functional diagnosis.*! The scoring system outlined by Kujala was
used to evaluate the knee both subjectively and functionally. In order to assess pain during climbing
stairs , difficulty in squat, on running, during jump, and sitting for prolonged duration with the knees
flexed, and asses any limp present during walk, swelling over the knees, and subluxation over patella ,
noticeable quadriceps muscle atrophy and any ROM deficit during flexion of knee, and the need for
assistance when walking, this 0- to 100-point scale—100 being the best score—was built primarily for

patients with patellofemoral pain.?”

INTERVENTION

The FST(n=15) received exercise protocol with a warm and cool down exercise (hamstring self
stretching) under observation for 8 weeks, 5 days/week with the duration of 40 minutes, including the
rest period 221011

FST®group received functional stabilization training with elastic band EB as follows

Weight bearing Knee extension from sitting position with elastic band,

Weight bearing Bilateral Hip flexion with elastic band around thigh

Standing Hip extension with Elastic band

Standing Hip abduction with Elastic Band

Lateral step down

NWB21 (n=15) received with Non weight bearing exercise protocol with warm up under stationary
bicycle for 5 mins followed by exercise and end with cool down period for 8 weeks 5 sessions per week
under supervision of therapist and progressed with added free weight cuffs .

NWB group received strengthening exercises concentrating on quadriceps muscle which can be
performed as non weight bearing exercise.

Isometric quadriceps exercise

Seated knee extension

Stretching of hamstring

RESULT:

The recorded mean scores pre and post intervention of VAS and AKPS for FST group are
8.27+ 0.923;4.5 + 1.0 and 52.40+ 16.01;92.93+ 3.97 and NWB has the pre and post values
7.9+ 0.737;3.13+_0.767 and 68.33+ 1.01,78.87+ 6.24 . Both the groups showed significant difference
in pain and functional activities .On comparing patients in the FST group demonstrated greater
improvements in functional activities .

Table 1 COMPARING VAS IN BETWEEN GROUPS

VAS PRE TEST POST TEST t value pvalue
FST Mean =8.27 Mean =4.5 10.3292 <0.0001
SD=0.923 SD=1.06
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NWB Mean =7.9 Mean =3.13 18.846 <0.0001
SD=0.737 SD=0.767
Table 2 COMPARING AKPS INBETWEEN GROUPS
AKPS PRE TEST POST TEST t value pvalue
FST Mean =52.40 Mean =92.93 4.9583 <0.0001
SD=16.01 SD=3.97
NWB Mean =68.33 Mean =78.87  SD=6.24 9.3748 <0.0001
SD=16.01
Table 3 COMPARING POST VALUES OF BOTH GROUPS
FST NWB t value pvalue
VAS POST Mean =4.5 Mean =3.13 4.1411 0.0003
SD=1.06 SD=0.767
AKPS POST Mean =92.93 Mean=78.87 7.360 <0.0001
SD=3.97 SD=6.24
DISCUSSION

Increased velocity, or the distance traveled in a given amount of time, and the existence of an airborne or
float phase set running apart from walking.. Running is related to high risk of over injuries.! As per the
data competitive runners who were involved in long distance runners> 800m< marathors highly
predisposes to knee injury 28% and by location the injury rate is PFPS17% followed by Achilles
tendinopathy10%.by this data PFPS is considered as the major injury rate in sports***°, Running has
been shown to increase joint excursion with hip flexion, knee flexion, and ankle dorsiflexion. Running at
a faster pace causes more joint excursion °>. When sprinting, there is occasionally a higher degree of
transverse plane motion. The thigh and leg muscles must exert more eccentric effort to regulate this
motion.’Vertical ground reaction force may reach a magnitude of 2.2 times body weight after heel
contact in running compared with 1.1 times body weight during walking. Joint motion, eccentric muscle
contraction, and articular cartilage compression are factors that enable appropriate impact absorption
1617 The force of impact at heel contact is dispersed by hip and knee flexion in addition to dorsiflexion at
the ankle joint. Although knee flexion has a favorable effect as a shock absorber, it also has a negative
effect because it increases the PFJR force. In a normal knee, this doesn't cause any discomfort, but
occasionally these loads operate as supraphysiological loading and produce pain; this can also happen
with overuse. The pathogenesis of PFP may be connected to patellar malalignment or maltracking®.
When the knee is in a normal position, the patella should follow the center of the femur's trochlea during
flexion and extension. When this path is not followed, the patellofemoral joint and surrounding tissues
experience uneven stress, which results in PFP. During powered extension, the patella tendon is in line
with the tibia (essentially vertical), and the quadriceps force works along the femoral axis (i.e., an
oblique line from the anterior superior iliac spine [ASIS] to the apex of the patella). The deep lateral
facet of the trochlea resists the lateral strain on the patella caused by this angle (the Q angle, which is
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roughly 12° in males and 17° in females)'%?’. However, this resistance only occurs when the patella is
engaged in the trochlea; otherwise, the distal, oblique part of the vastus medialis plays a crucial role in
preventing this lateral pull and preserving appropriate patellar tracking. Atypical patella tracking is also
believed to be caused by weak hip muscles. When compared to healthy controls, women with PFPS
were found to be 26% weaker in hip abduction and 36% weaker in hip external rotation??. The valgus
force vector at the knee and hip internal rotation may both increase as a result of this weakening, which
could make lateral patella tracking even easier. The gluteus medius's temporal features in patients with
and without PFPS revealed that patients with PFPS experienced a delay of gluteus medius activation
during a stair-stepping activity. They came to the conclusion that variations in gluteus medius activation
throughout time might be a factor in PFPS. The physiological patellofemoral contact surface might vary
depending on the pathology, but generally speaking, reduced discomfort is linked to a decrease in the
reaction force in the patellofemoral joint (PFJ). Exercise therapy for PFPS** may enhance functional
ability, reduce discomfort in a way that is clinically significant, and promote long-term healing. This is
accomplished by strengthening the hip and quadriceps muscles, which lessens strain on the PFJ and
stops patella maltracking!®. Restoring the patellofemoral joint's homeostasis!>!®
conservative treatment. If there is enough time between stress applications, repeated stresses applied

is the aim of

below a structure's tensile limit result in positive remodeling.

The majority of muscular adaptations take place after eight weeks of training, and strength training
indicates a sharp rise in neurological activation of the motor units during the early phases®’gaining motor
control. Weight bearing exercises are given between 0°-90° of knee flexion because at close kinematic
movements the joint reaction is less up to 90° of knee flexion deep knee flexion is avoided where as the
PFJRF is higher’!- These exercises are considered as the long term effects on this condition as it gain
femur abduction control which acts as the direct mechanism of PFPS. Strengthening of quadriceps along
with hip abductors and external rotators helps in controlling the hip adduction >moment during stance
phase of running where by activating the muscle at the required knee flexion angle and gaining control
over the abnormal movement. There by functional stabilization training can reduce the abnormal
movement of patella (decreasing the contact stress) and reducing the joint reaction force on patellar
which eventually reduces pain and improving functional activities.

LIMITATION OF THE STUDY:

A Limited sample size had been taken. The duration of the study can be longer. Long term follow-up
was not done .The study was done only with marathon runners does not include any other athletic
activity.

RECOMMENDATIONS:
A Large sample size can be used. With long term follow up can be done. Future study can focus on
assessing muscles activation through kinesiology EMG during functional activities.
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CONCLUSION:

The study conducted 30 runners with PFPS in two groups,for a period of 8 weeks. FST who has
received FUNCTIONAL STABILIZATION TRAINING protocol showed a significant improvement in
pain reduction and improved functional activities in PATELLOFEMORAL PAIN SYNDROME.
Hence when comparing the pre test and post test means the p <0.0001 showed significant improvement
which proves the effects of functional stabilization training has a holistic approach in managing PFPS
and in improvement of patient outcomes
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