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Abstract  

Background:  Patellofemoral Pain Syndrome (PFPS) is a  
common complaint in athletes and populations which described  

as a dull and aching pain in anterior or retropatellar area in  
absence of other pathology. It is commonly believed that main  

problems of PFPS are pain and also impaired knee function.  

Aim of Study: To investigate the efficacy of medial wedge  
support on pain relief and functional improvement in patients  
with PFPS.  

Material and Methods:  Thirty patients (10 females and  
20 males) aged between 18-35 years were assigned randomly  
into two equal groups. Experimental group (A): Included 15  
patients were treated with hip abductors and lateral rotators  
strengthening exercises in addition to wearing medial wedge  

support whereas control group (B): Included 15 patients were  
treated with only hip abductors and lateral rotators strength-
ening exercises. Anterior knee function was measured by  
Anterior Knee Pain Scale (AKPS) and pain intensity was  
measured by Visual Analogue Scale (VAS) in both groups  
before and after 12 successive sessions over six weeks.  

Results:  The findings of this study indicated a significant  
decrease in VAS and significant improvement in AKPS after  
treatment in comparison to before treatment values in both  
groups A and B. Post-treatment comparison of both groups  
showed statistically significant difference with better improve-
ment in group A and p=0.0018 for AKPS and p=0.0004 for  
VAS.  

Conclusion:  The obtained results suggest that using medial  
wedge support together with the hip abductors and lateral  
rotators strengthening exercises have proved to be more  
beneficial in decreasing pain intensity and improving functional  
level in Patellofemoral Pain Syndrome (PFPS) patients.  
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Introduction  

PATELLOFEMORAL  Pain Syndrome (PFPS)  
is a common complaint in athletes and populations  
especially in which repetitive lower limb loading  
is involved, with reported incidence rates in phys-
ically active young adult greater than 25% [1] .  
Proximal factors including hip muscle weakness  
have been proposed to contribute to patellofemoral  
malalignment and the development of PFPS [2,3] .  
Multiple studies have established a correlation  
between hip external rotator and abductor weakness  
in women with PFPS [4,5] . Observational studies  
have demonstrated an association between exces-
sive foot pronation and PFPS [6] . During gait, it is  
thought that a more pronated foot type leads to  
excessive or prolonged pronation of the foot and  
therefore greater tibial and femoral internal rota-
tion [7] .  

It is generally agreed that PFPS should be  
managed initially by conservative rather than sur-
gical [8] . Conservative treatment include taping,  
strengthening of the quadriceps muscle, flexibility  
training, biofeedback, manual therapy to the lower  
quadrant, and fitting of foot orthoses [9-12] .  

Recent studies have reported significant impair-
ments in hip abduction and lateral rotation strength  
which suggested that strengthening exercises for  
these hip muscles could be as important factor in  
managing patellofemoral pain by improving the  
control of hip adduction and internal rotation  
moments during weight-bearing activities [1,13] .  

It is thought that foot orthoses may reduce pain  
by limiting foot pronation and associated lower  
limb rotation, thereby reducing lateral Patellofem-
oral Joint (PFJ) forces [14] .  
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Clinical trials have shown that exercising the  
hip muscles or using foot orthoses are efficacious  

in managing PFPS [15-17]  but to the researcher  
knowledge, there is no study investigating the  

combined effect of foot orthoses with hip abductors  

and lateral rotators strengthening exercises on pain  

intensity and functional level in treatment of pa-
tients with PFPS.  

Therefore, this study was investigating the  
combined effect of medial wedge support with  

strengthening hip abductors and lateral rotators  

exercises on pain intensity and functional level in  

patients with PFPS.  

Patients and Methods  

This study was conducted in the out-patient  
clinic of the Faculty of Physical Therapy, Delta  
University for Science and Technology during  

2017. The study was conducted on thirty patients  
(10 females and 20 males). The patients were  

assigned randomly into two equal groups. Experi-
mental group (A): 15 patients with mean of age  

(24.0± 5.16 years) and mean BMI (24.67 ±2.56  
kg/m2) were treated by hip abductors and lateral  

rotators strengthening exercises in addition to  
wearing medial wedge support whereas control  
group (B): 15 patients with mean of age (22.0 ±  
1.60 years) and mean BMI (23.07 ±2.88kg/m2)  
were treated with only hip abductors and lateral  

rotators strengthening exercises. This study was  

conducted in the out-patient clinic of the Faculty  
of Physical Therapy, Delta University for Science  

and Technology in the period from August 2017  

to January 2018. Patients in both groups partici-
pated in the study for 6 weeks, two sessions per  

week. The ethical committee number is: 012/  

001750.  

Procedures:  

A- Assessment procedures:  

I- Knee functional assessment procedures:  

The functional performance was assessed using  
AKPS [18] . The Arabic AKPS is sufficiently relia-
ble, valid, and appropriate for use as a patient  

reported outcome measure for Arabic speaking  
individuals with anterior knee pain and PFPS. It  

is also the first validated knee outcome measure  

in Arabic to assess knee pathology [19] .  

II- Pain intensity assessment procedures:  

Pain was assessed by using Visual Analogue  
Scale (VAS) which is a 10cm calibrated line with  
0 (zero) representing no pain and 10 representing  

worst pain. The examiner illustrated the meaning  

of the VAS to the patient, and the patient was asked  

to make a mark at the point which represents his  

pain. The distance between zero and the mark was  

then measured and recorded in mm [20] .  

B- Treatment procedures:  
1- Prefabricated medial wedge support: The  

medial wedge support was commercially available  
three-quarter-length devices with lateral cutouts  

(flat foot support, manufactured in China) and  

imported by (El-Shafey Company, Kafr El-Sheikh,  
Egypt). It is made of ethelene-vinyl acetate of  
medium density, containing built-in arch supports  

and 4º varus rear foot wedging. No customization  
of the orthoses was performed. However, size was  

individualized, ensuring that the first metatar-
sophalangeal joint was just distal to end of the  

orthoses. Participants were asked to wear footwear  

that was able to accommodate the orthoses when-
ever possible during daily living activities [21] .  

2- Strengthening exercises:  
A- Hip abductors strengthening exercise:  The  

patient lied in side lying position on the non-
affected side. The patient was asked to bend the  

knee of non-affected side and extend the affected  

knee. The therapist took a stride position behind  

the patient and stabilized the pelvis. A sandbag  
was wrapped just proximal to lateral malleolus and  

the patient was asked to raise his limb in abduction,  
hold for 6 seconds count, then return to starting  
position and relax [22] .  

B- Hip lateral rotators strengthening exercise:  

The patient sit at the edge of the plinth with the  
hip and knee flexed to 90 degree, and his hand  
behind him for support. The therapist took a stride  

position beside the patient on the affected side and  

stabilized the patient's thigh. Sandbag was wrapped  

just proximal to lateral malleolus, the patient was  

asked to rotate the leg inward toward the non-
affected side for 6 seconds count, then return to  

starting position and relax [21] .  

The sandbag weighed from (2Kg-10Kg). Each  

strengthening exercise of hip was performed for 2  
sets of 10 repetitions with 3 seconds rest between  

repetitions for 2 sets and 1 minute rest after each  

set [21] . Each patient was trained at 60% of 10- 
Repetition Maximum (RM) (the amount of weight  

that could be lifted and lowered through available  

range of motion exactly 10 times) [23] .  

The two groups received two sessions per week,  

for six successive weeks.  
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Results  

All analyses were carried out using a statistical  

software program (GraphPad Prism Version 5.0;  

GraphPad Software, San Diego, CA, USA). Prior  

to final analysis, data were tested for normality  

test and homogeneity of variance. Descriptive  

statistics included mean and standard deviation  

was used for all variables. Intra group comparison  
of the pre-interventional and post- interventional  
outcome measures were done by using a paired t-
test. Inter group comparison of the pre-interven-
tional and post-interventional outcome measures  

were done by using unpaired t-test.  

Baseline and demographic data:  
In the present study, there was non-significant  

(p≥0.05) difference in the age and body dimensions  
between experimental and control patients. The  
mean of age was 24.0 ±5.16 and 22.0± 1.60 for  
experimental and control patients respectively. The  

mean of BMI was (24.67 ±2.56 vs. 23.07±2.88) for  
experimental and control patients respectively.  

The effect on the Anterior Knee Pain Scale (AKPS):  

As presented in (Table 1), during pre-treatment  

AKPS was similar (p=0.60) between experimental  
and control groups. Post-treatment AKPS was  

extremely greater (p=0.0018) in experimental than  
control groups. Moreover, within the same group  
either experimental or control there was a highly  
significant (p<0.001) difference of AKPS between  
pre and post-treatment.  

Table (1): The effect on AKPS (mean ±  STD) with normality  
test (in parentheses).  

AKPS  
Patient  No. of  p - 
group  patients  Pre- Post- value  

treatment  treatment  

Experimental  15  73.07±9.26  95.67±3.95  p=0.000 
Normality test  (0.17)  (0.08)  
Control  15 71.20± 10.21  90.47±4.30  p=0.000  
Normality test  (0.42)  (0.64)  
p-value  – 0.60  0.0018  – 

Visual analogue scale:  
As shown in (Table 2), there was non-significant  

difference in VAS between experimental and control  

groups' pre-treatment. Post-treatment VAS was  

extremely (p=0.0004) different between experi-
mental and control groups. Within the same patients  
group either experimental or control there was  
highly significant (p<0.0001) difference between  

pre-treatment and post-treatment.  

Table (2): The effect on the Visual Analogue Scale (VAS) for  
experimental and control patients.  

Pain  
Patient  No. of  p - 
group  patients  Pre- 

treatment  
Post- 

treatment  
value  

Experimental  15  5.66± 1.25  0.20±0.29  p=0.000  
Normality test  (0.48)  (0.005)  
Control  15 5.23± 1.23  0.96±0.68  p=0.000 
Normality test  (0.89)  (0.60)  
p-value  – 0.35  0.0004  – 

Discussion  

Patellofemoral Pain Syndrome (PFPS) is a  
common complaint in athletes and populations [1] .  
It is described as a dull and aching pain in anterior  

or retropatellar area in absence of other patho-
logy [24] .  

Hip muscles weakness especially hip abductor  
and lateral rotators weakness [3,25]  and excessive  
foot pronation have been associated with patel-
lofemoral malalignment and thereby PFPS [26,27] .  

Clinical trials had shown that hip abductors  

and lateral rotators strengthening exercises [22,28]  
or medial wedge support were efficient in managing  
PFPS [14,29] .  

This study was conducted to investigate the  
combined effect of medial wedge support with  

strengthening hip abductors and lateral rotators  

exercises on pain intensity and functional level in  

PFPS patients.  

In comparison between the two groups, the  

results obtained in the current study showed high  

significant difference between the two groups  

(p=0.0004) for the mean of VAS and significant  

difference between the two groups (p=0.0018) for  
the mean of Kujala patellofemoral scoring system  
(AKPS).  

These findings were supported by many re-
searches as following:  

In a pilot study of 20 adolescent females, it  

was suggested that the addition of medial wedge  

support to an exercise program resulted in signif-
icantly greater improvements in the level of pain  
measured by VAS than treatment with flat insoles  

and exercises over eight weeks [30] .  

It was showed that a combination of medial  
wedge support with activity modification program  
had led to significant improvement in pain inten-
sity on VAS. However, the inclusion criteria used  
in this study was neutral rear-foot alignment in  
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subtalar joint, forefoot-to-rear-foot alignment,  

navicular drop, relaxed calcaneal stance and Q-
angle  [31] .  

In a randomized clinical trial, it was stated that  

adding multimodal physiotherapy which included  
joint mobilization, patellar taping, quadriceps  
muscle training and PFPS education to medial  

wedge support may enhance overall clinical success  

in the pain intensity measured by VAS and func-
tional level measured by AKPS. However, it had  
been found that medial wedge support only pro-
vided greater short to medium term (6 weeks)  

improvements over flat inserts in AKPS and no  
significant difference was found when compared  

with the physiotherapy program [32] .  

The present study agree with a cohort study  
which found that the medial wedge support showed  

immediate improvements in the patients' functional  

task performance and pain level measured by AKPS  

and VAS sequentially especially in the pronated  
foot patients. It explained that as the medial wedge  

support prevented excess foot pronation and thereby  

knee valgus which enabled patients to perform  

functional tasks with less pain [6] .  

In a systematic review, it was concluded that  
medial wedge support produced positive patient  

outcomes as a stand-alone treatment or when com-
bined with physiotherapy treatment and clinicians  

should consider their use when treating individuals  
with PFPS based on limited evidence  [33] .  

The literature on foot orthotics suggested a role  

for prefabricated medial wedge supports combined  

with physiotherapy in reducing pain and improving  
functionality in specific types of patients with  

PFPS [34] .  

In another follow-up study, it was found that  

14 patients reported improvements in pain and  

functional levels measured by AKPS and VAS  
sequentially after 12 weeks of using medial wedge  
support. However, there were some limitations in  

this study as there was no control group and did  
not incorporate standard strengthening or phy-
siotherapy methods into the patients' treatment  

plans [20] .  

Also a prospective cohort study found improve-
ment in AKPS achieved at 12 weeks after using  
prefabricated medial wedge support in 60 patients  

with PFPS [35] .  

It had been showed that prefabricated medial  

wedge support provided improvements in PFPS  
than a wait-and-see approach in terms of worst  

and usual pain reduction on VAS and functional  
improvement on AKPS [36] .  

It was stated that supplementation of strength-
ening of hip abductor and lateral rotator muscles  

in a strengthening quadriceps exercise program  

provided additional benefits with respect to the  
perceived pain symptoms measured with VAS  
during functional activities in patients with patel-
lofemoral pain syndrome after six weeks of treat-
ment [37] .  

It was stated that more pain reduction on VAS  

was associated with patients treated with hip exer-
cises program including hip abductors and lateral  
rotators strengthening exercises combined with  

knee extensors strengthening exercises than knee  

extensors exercises alone [38] .  

It was found that after a 3-week hip abductor  

muscles strengthening exercises, there was a re-
duction in pain intensity on VAS in patients with  

PFPS [39] .  

It was found that an 8-week program of hip  

abductors and lateral rotators strengthening exer-
cises combined with core muscles strengthening  
exercises had an improvement in pain intensity  

and functional level on VAS and AKPS respec-
tively [40] .  

It was stated that targeting hip abductors and  

lateral rotators strengthening exercises initially  
may be more efficient, allowing for muscle training  
while reducing exacerbation of patellofemoral  

symptoms. The patients who started with hip  
strengthening reported an earlier and more signif-
icant drop in knee pain on VAS after only 4 weeks  
of rehabilitation, while the patients who initially  
performed quadriceps strengthening required 8  
weeks of rehabilitation to achieve a similar decrease  
in pain [41] .  

Also it was found that an isolated 8-week hip  
abductors and lateral rotators strengthening exer-
cises program was effective in improving pain on  

VAS in females with PFPS compared to non-
exercise controlled group [16] .  

It was stated that knee stretching and strength-
ening exercises supplemented by hip posterolateral  

musculature strengthening exercises which included  
(hip abductor, lateral rotator and extensor muscles)  
were more effective than knee exercises alone in  

improving long-term function on AKPS in seden-
tary women with PFPS [42] .  

In a randomized clinical trial, the patients who  

used knee strengthening exercises in addition with  
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hip abductors and lateral rotators strengthening  

exercises had shown improvement in functional  
level on AKPS and reduction in pain intensity on  
VAS more efficiently than knee strengthening  
exercises alone [21] .  

In another study, it was suggested that additional  

hip strengthening exercises with Closed Kinetic  
Chain (CKC) program of knee and hip exercises  

has the advantage of more pain relief on VAS and  

functional improvement on AKPS than CKC exer-
cises alone [43] .  

This is also supported by a study which stated  

that a 6-week hip strengthening protocol resulted  

in earlier resolution of pain on VAS compared with  

knee strengthening protocol. However, the hip  
protocol included hip extensors and internal rotators  
strengthening exercises [44] .  

Finally from the previous discussion of these  
results and according to reports of other investiga-
tors in similar studies, it can explained that the  
combined effect of medial wedge support with hip  

abductors and lateral rotators strengthening exer-
cises in group (A) had significantly improvements  

on pain intensity and functional level on VAS and  
AKPS respectively than hip abductors and lateral  

rotators strengthening exercises alone in group  

(B). So, medial wedge support had shown to be  
effective only in reducing the symptoms of PFPS  

by reduction in internal tibial rotation which pro-
duced a concurrent reduction in internal femoral  

rotation and thereby a reduction in lateral directed  

Patellofemoral Joint (PFJ) forces and altered PFJ  

contact pressures leading to improvements in pain  
intensity and functional level [7] .  

Conclusion:  
Based on the findings of the current study, it  

is concluded that using medial wedge support  
together with the hip abductors and lateral rotators  

strengthening exercises have proved to be more  

beneficial than using the hip abductors and lateral  
rotators strengthening exercises alone, owing to  
the significant improvements in pain intensity and  
functional level in patients with Patellofemoral  

Pain Syndrome (PFPS).  
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