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ABSTRACT
Objectives of the study was to find out the effectiveness of Ultrasound therapy on pain in amateur squash players with patel-
lofemoral pain syndromes. Total of 15 subjects (11 males and 4 females) were included in the study. All of the subjects were 
amateur squash players were diagnosed with chondromalacia patella by an Orthopedecian and referred for physiotherapy. 
Subjects who fulfilled the inclusion and exclusion criteria were selected by convenience sampling,. Informed consent was taken 
from each of the subjects prior to participation. Instructions were given to the subjects about techniques performed. A total of 15, 
subjects received UST exercises. Study concluded that UST along with exercises caused significant relief of pain and improve-
ment in functional activity in amateur squash players with patellofemoral pain syndromes
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INTRODUCTION

Patellofemoral pain syndrome (PFPS) is very common in 
active individuals. Sports medicine centers report that there 
is 25% to 40% PFPS in sporting population.1 The common 
characteristic Patellofemoral pain syndrome (PFPS) is pain 
in front of the knee which is increased by activities like walk-
ing up and down stairs, sitting with flexed knees for long pe-
riods, running, kneeling and squatting2 (PFPS) affects both  
athletes and non-athletes. PFPS patients complain that pain 
is aggravated by daily activities. Patellar crepitation, swell-
ing and locking are other symptom.

Patellofemoral pain syndrome can be caused by direct trau-
ma to the knee, or the cause can be insidious in nature., such 
as poor hip rotation control, excessive foot pronation, femo-
ral anteversion, tibial torsion, bone configuration, or tight 
muscles are thought to cause PFPS because of altered lower-
extremity biomechanics Vastusmedialis oblique muscle dys-
function also has been proposed as a contributor to altered 
patellofemoral kinematics. 4 

A critical review of squash epidemiological studies indicated 
that squash players most commonly report acute soft-tissue 
injuries at hospital emergency departments. Lower-limb in-

juries account for the majority of the injuries sustained by 
squash players. The knee and ankle joint are reportedly the 
most commonly injured body regions in squash. Some of 
the factors that may increase your risk of injury include age, 
poor fitness level, poor technique – puts unnecessary strain 
on joints and muscles.[18]

Squash requires high-speed movements around the court 
while maintaining control over ball placement and is a high 
intensity sport. The players need large range of joint motion 
and velocity of limb action in order to hit the ball. the physi-
cal demands of the sport, the speed, size and physical proper-
ties of the ball, court surfaces, the confined area of play and 
close proximity of players while swinging a racket causes 
the risk of injury which is about 45%. [20] In this sport, 58% 
of injuries affected the lower limb. Injuries in squash players 
most frequently affected the knee, lumbar region, ankle and 
muscles, especially the calf. In comparison with the tennis 
(21%) and badminton (21%) Squash players face up more 
injuries (59%). On the other hand, injuries to the lower limbs 
in squash are common and relate to the acute physical stress-
es increase in the nature of the sport, as well as the more 
chronic overuse type of injuries. Since players are active for  
most time of the game, they may face more sport injuries.
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[21]A study showed that knee injuries seen in squash players 
are collateral ligament (33%), patello femoral (23%), patella 
dislocation, meniscal (19%), cruciate ligament (6.8%) trau-
matic synovitis (9%) other (6.7%).[19]

The American Physical Therapy Association’s Guide for 
Physical Therapist Practice recommends the use of thera-
peutic modalities for a variety of musculoskeletal condi-
tions, including PFPS. A combination of physical therapy 
and NSAIDs (non-steroidal anti-inflammatory drugs) is also 
very effective in reducing pain for patients who are suffering 
from PFPS. Therapeutic ultrasound is one of many rehabili-
tation interventions available for reducing pain and inflam-
mation. “Ultrasound is a form of mechanical energy consist-
ing of high frequency vibrations”. These vibrations result in 
acoustic streaming and radiation forces, which enhance the 
flow of particles from one side of a cell membrane to the 
other. Thus, ultrasound increases cell permeability. Pulsed 
ultrasound is generally recommended for treatment of pain 
and inflammation in acute stages, while the continuous ultra-
sound is recommended for reducing the swelling.

It has also been observed that patients who have been di-
agnosed with PFPS and who have neglected therapy have 
developed osteoarthritis of the knee joint. There has been a 
variety of treatments prescribed for  relief pain in patients 
with PFPS but has been found to have recurred because of 
lack of fitness, so the aim of this study is to find out whether 
ultrasound has any effect in the reduction of pain of PFPS in 
amateur squash players.

Objectives of the study:-was to find out the effectiveness 
of Ultrasound therapy on pain in patellofemoral pain syn-
dromes in amateur squash players.

Null hypothesis (Ho):  Ultrasound therapy will have no ef-
fect on pain in amateur squash players with patellofemoral 
pain syndrome

Experimental hypothesis (H1) Ultrasound therapy will have 
significant effect on pain in amateur squash players with pa-
tellofemoral pain syndrome,

METHODS 

Total of 15 subjects (11 males and 04 females) were included 
in the study. All of the subjects were amateur squash players 
were diagnosed as chondromalacia patella by an Orthopede-
cian and referred for physiotherapy. All of the Subjects diag-
nosed with chondromalacia patellae who fulfilled the inclu-
sion criteria were included. Subjects between the age group 
of 18 – 45 years, both males and females were included. And 
subjects who had  exclusion criteria of any fractures in and 
around the hip, knee and ankle, Subjects diagnosed with os-
teoarthritis of knee, Subjects above 45 years of age, Subjects 

with any systemic diseases were excluded. An experimental 
pre- post study designed, all the patients were recruited from 
Squash center at Jayanagar 5th block, Bangalore. Total dura-
tion of the study was 8 months and pre post measurement of 
outcome assessed for statistical analysis.

Subjects who fulfilled the inclusion and exclusion criteria 
were selected by convenience sampling,. Informed consent 
was taken from each of the subjects prior to participation. 
Instructions were given to the subjects about techniques per-
formed. A total of 30, subjects  received UST and exercises 

Ultrasound Therapy: The subject underwent ultrasound 
therapy with an intensity of 1W/cm2 for 8 minutes using a 
pulsed mode 1: 1 ratio with frequency of 1MHz for 3 ses-
sions per week was given for  4 weeks

Strengthening exercise
DAPRE REGIMEN: The Daily Adjustable Progressive Re-
sistance Exercise(DAPRE) technique is more systematic and 
takes into account the different rates at which individuals 
progress during rehabilitation and conditioning programs. 
The system is based on a 6RM working weight. The adjusted 
working weight, which is based on maximum number of 
repetitions possible using the working weight in a set #3 of 
the regimen, determines the working weight of the exercise 
session.

Data Analysis 
• Data analysis was performed by SPSS (version 17) for 

windows. The alpha value is set as 0.05.
• Descriptive statistics was used to find out mean, stand-

ard deviation and range for demographic and outcome 
variable.

• Wilcoxen signed Rank test will be used to find out 
the significant difference for ordinal scales within the 
group

• Paired t-test will be used to find out homogeneity for 
baseline and demographic and ratio outcome variable 
within the group.

• Chi square test was used to find out gender differences 
among the two groups.

• Microsoft word, excel was used to generate graph and 
tables etc.

RESULTS

In the Group pre VAS mean is 7.00 with standard deviation 
of 0.53 and post VAS is 2.20 with standard deviation of 0.41 
which was statistically significant to the p-value 0.001. Pre 
WOMAC score is 75.80 with standard deviation of 3.63 
and Post WOMAC is 92.99 with standard deviation of 3.26  
which was statistically significant with p-value 0.001 . Pre 
KUJALA is 72.67 with standard deviation of 5.29 and Post 
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KUJALA is 92.47 with standard deviation of 2.56 which was 
statistically significant to the p-value 0.001.

Table 1: Descriptive statistics for demographic variable (Age)

Age (yrs)
  Group 

No. Percent

21-30 9 60.0

31-40 6 40.0

Total 15 100.0

Table 1 Data are number and percent of age. Mean percent  
of  the Group between  the age of 21 – 30 is 60 % and mean 
percent of Group between the age of 31 – 40 is 40 % . The 
number of subject within the age group of 21-30 is 9 and the 
number of subject within the age group of 31-40 is 6. 

Table 2: Descriptive statistics for demographic variable (Gender)

Sex
Group 

No. Percent

Male 11 73.4

Female 4 26.6

Total 15 100.0

Table 2 Data are number and mean percent of gender. Mean 
percent of  Males is 73.4 %. Number of male subjects is 11  
and Mean percent of Females is 26.6, Number of female sub-
jects is 4.

Table 3:  Comparison of three different score within Group A

Comparison of 
three different 
score within in 
the  Group 

Pre-test 
scores

Post-test 
scores

t-value P-value

Mean SD Mean SD

VAS 7.00 0.53 2.20 0.41 33.161 0.001

WOMAC 75.80 3.63 92.99 3.26 19.121 0.001

KUJALA 72.67 5.29 92.47 2.56 14.411 0.001

DISCUSSION

The purpose of the study was to find out the effectiveness 
of Ultrasound therapy on pain in amateur squash players 
with patellofemoral pain syndromes. Baseline data of demo-
graphic and outcome Variable did not show any significant 
difference in patient population. All the patients were able 
to finish the study. For the Group the Pre VAS Score was 
7.00 and the Post test score was 2.20 following treatment 
and was statistically significant with p value 0.001. Also, the 
pre KPSS Score was 72.67 and the Post test score was 92.47 
and was statistically significant with p value 0.001. Then, the 

Group Pre WOMAC was75.80 and the Post test score was 
92.99 and was statistically significant with p value 0.001. 
Group was given ultrasound and strengthening exercises. 
The outcome measures used were VAS, KPSS and WOM-
AC. There was tremendous decrease in pain, increase in the 
KPSS score and increase in the WOMAC score. Pain reduc-
tion also enhanced patient compliance with the rehabilitation 
programme, and improved patients satisfaction and was used 
as an inexpensive adjunct to a rehabilitation programme in 
the management of PFPS. 

This is supported by study done by Hartley Therapeutic ul-
trasound is one of many rehabilitation interventions available 
for reducing pain and inflammation. “Ultrasound is a form of 
mechanical energy consisting of high frequency vibrations” 
These vibrations result in acoustic streaming and radiation 
forces, both of which enhance the flow of particles from one 
side of a cell membrane to the other. Thus, ultrasound in-
creases cell permeability. As a result of stable cavitations ul-
trasound also “exerts mechanical stresses on the surrounding 
cells or other structures”

This statistical significance in outcome was due to the heal-
ing effect of ultra sound which helps in reduction of pain and 
inflammation, this was also compounded with the fact that ex-
ercises helped in reducing the frictional forces of patella on 
lower end of femur and upper end of tibia, thereby giving the 
part rest as well as sufficient time for healing to take place. 
Heintjes EM, Berger M stated that effectiveness of exercise 
therapy in reduces anterior knee pain and improves knee func-
tion in patients with PFPS. Quadriceps strength is strongly as-
sociated with knee pain and disability in the community, even 
when activation and psychological factors are taken into ac-
count. This has important therapeutic implications. 

Limitations of the study
The sample being small and convenient limits the population 
to which the results can be confidently applied, the duration 
of the study and the recommended sessions were less which 
again limits study, Long term follow up was not done. 

Recommendations for further study 
The future scope of the study include the studies with a larg-
er sample size should be conducted, studies with longer du-
ration are recommended, recommendation for longer follow 
up for long term benefits, studies with different treatment 
combined with our treatment approaches can be done, differ-
ent duration of  exercises and ultrasound dosages can be used 
and studied further in treatment of PFPS.

CONCLUSION

UST along with exercises caused significant relief of pain 
and improvement in functional activity in amateur squash 
players with patellofemoral pain syndromes.
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