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   Therapeutic Efficacy of Soft Tissue Mobilization using Instrument Assistance (IASTM) and Kinesio Taping (KT) in addressing the 
Pain and Knee Function Among Patellofemoral Pain Syndrome (PFPS) patients.
Objective: Study to find out the efficacy and dominance of soft tissue mobilization by instrument assistance over kinesio-taping in 
the Management of Pain and Knee Function Among patients with Patellofemoral Pain Syndrome. 
Design: pre and post experimental study design is adopted.
Setting: The study was conducted in RVS College of physiotherapy, Sulur, Coimbatore and Yasodha Physiotherapy Centre, Coim-
batore. Participants: Two groups comprising of 15 participants each carefully subjected to proper selection criteria addressed as 
group A (with IASTM involvement) and group B (with KT involvement). Experimental Group A: instrument assisted soft tissue mobi-
lization (IASTM) with exercises. Experimental Group B: Kinesio taping (KT) with exercises. 
Main outcome measures: Pain using visual analogue scale and knee function score using Anterior knee pain Scale 
Results: When comparing the mean values of Group, A(IASTM) and B(KT), Group A subjects treated with instrument assisted soft tis-
sue mobilization along with hip and knee strengthening exercise showed more difference than Group B treated with kinesio-taping. 
Conclusions: It is concluded that instrument assisted soft tissue mobilization (IASTM) more effective than kinesio taping (KT) in 
pain reduction and knee function progress among athletes with Patello femoral pain syndrome (PFPS). 

Introduction
Patellofemoral pain syndrome (PFPS), one of the most common 

causes of Knee pain, is defined as anterior knee pain involving the 
knee cap patella and support soft tissue structure retinaculum that 
excludes other articular joint pathology and pathology of peri-
patellar structures [13]. Patellofemoral pain syndrome (PFPS) is 
most of the times an overuse damage characterized by pain in the 
peripatellar area, where physical activities can exacerbate involv-
ing knee bending like climbing stairs, squats, jumps, running and/
or by sitting knees flexed for prolonged hours. Since the patello-
femoral joint is affected by multiple forces it increases the difficulty 
in assessing and treating the pain syndrome pertaining this joint. 
Combination of several factors, viz atypical lower limb biome-
chanics (malalignment, excessive Q angle, patellar maltracking), 
weakness in muscle, tightness in soft tissue, and disproportionate 
amount of exercise may develop an augmented stress in cartilage 

and subchondral bone and subsequent PFPS [19]. The patella com-
ponent is an inverted triangle shaped flat bone with an inferiorly 
directed apex and posterior area partitioned by a vertical ridge and 
masked by articulating cartilage. This is the largest sesamoid bone 
in the body. It’s function primarily as an anatomical pulley for the 
quadriceps muscle. The movements of the patella are patellar flex-
ion and extension and patellar tilt [17,18]. There consensus state-
ment on the aetiology of patellofemoral pain syndrome (PFPS) is 
patellar tendinitis, quadriceps rupture, patellar instability (lateral 
compartment syndrome, chronic subluxation, recurrent disloca-
tion of patella, fracture of the patella, sinding-larson-johansson’s 
disease, Osgood-Schlatter’s disease [8]. PFPS is extremely common, 
occurring in majority of school population and a big chunk of knee 
injuries in a sporting population [19]. Various Symptoms of patella 
femoral knee pain are diffuse ache and pain, pain on stairs, pain 
on squatting, pain on sitting (moviegoer’s knee), crepitus, pseudo 
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locking, swelling [38]. Five clinically tests comprising Vastus me-
dialis coordination test, Patellar apprehension test, Patellofemoral 
grinding test (Clarke’s test), Eccentric step test and Waldrone’s test 
are usually used in the diagnosis of PFPS. Researcher reported an 
increase in probability of PFPS corelated with the sure outcome 
on any of the following tests: the patellar apprehension test, the 
vastus medialis coordination test and the eccentric step test [17]. 
Kinesiotape (KT), created by Kenzo Kase in 1996, is a thin, cotton 
fabric with adhesive that is latex-free and nonmedicated. It results 
in multidirectional pulling of the skin allowing a fractional to com-
plete movement of the underlying muscles [1]. Hypothesis pro-
posed that the tapes lift the skin and increase the spaces between 
the skin and muscle, hence reduce the localized pressure and help 
to increase and aid circulation and lymphatic drainage that results 
in reduced pain, swelling and muscle spasm [2]. Anatomy Trains is 
a modern descriptive term for the whole schema of pathways, sta-
tions, switches and so on is used.

A myofascial meridian is nothing but a single Anatomy train. 
A bundle of intimate muscle tissue along with its connective tis-
sue web is represented as myofascial. The postural knee exten-
sion is maintained by the Superficial front line (SFL) myofascial. 
The functional movement of SFL creates knee extension, trunk and 
hip flexion and foot dorsiflexion [37]. A systematic procedure ei-
ther involving a relatively low repetition cycles or a short period 
of time concentrating on a specific muscle or group of muscles in 
lifting, lowering or offering resistance to heavy loads is addressed 
as strengthening exercise [9].

Methodology
Study setting

The study setting was conducted in Yasodha physiotherapy 
center Coimbatore and RVS college of physiotherapy -out patient 
department.

Independent t-test performance Stanley and Campbell notation 
for the study design is

O A O
O B O

•	 O- Observation
•	 A-group treated with instrument assisted soft tissue mobili-

zation followed by corrective exercise 
•	 B-group treated with kinesio taping followed by exercise 
•	 Paired t- test is done for experimental group A and experi-

mental group B
•	 Unpaired t-test is done to find the significance of experimen-

tal group A over experimental group B 

Study design and Study duration
The study design was a pre and post experimental study con-

ducted over a period of 4 weeks.

Inclusion criteria

•	 Clinically diagnosed patellofemoral pain syndrome patient
•	 Age group 17-35 years
•	 Excessive lateral compression syndrome
•	 Unilateral side affected.
•	 Positive patellar grind test
•	 Giving way of the knee during one/any activity average pain.
•	 Restriction of superficial front line anatomy trains subjects 

are included. 

Exclusion criteria

•	 Recent surgery
•	 Open wounds
•	 Hypersensitive subjects
•	 Infants 
•	 Carcinoma 
•	 Chronic pain greater than 4years
•	 Pregnancy
•	 Corticosteroid injection of the knee joints within the past 

3month
•	 Severe tibio-femoral arthritis, patellofemoral arthritis
•	 Medial joint line tenderness
•	 Rheumatologic conditions
•	 Diabetic, hypertensive subjects, gout
•	 Any history of lower limb trauma and surgery
•	 contusions

Orientation to the subjects and procedure 
Prior to data collection the purpose of the study was elaborated 

to the subjects. A detailed orientation of the test procedures in-
volved in the present study such as pain measurement by visual 
analog scale and range of motion to record the knee function was 
explained by the investigator. The compliance and full support of 
every participant was sought after the description of the condi-
tion and illustration of the involved procedure. Totally 30 patients 
with Anterior knee pain, divided into two groups were subjected 
to study.

GROUP A (instrument assisted soft tissue mobilization (IASTM), 
hip and knee strengthening exercises) and GROUP B (Kinesio tap-
ing, Hip and knee strengthening exercises). Pre -treatment assess-
ment was done. Both groups of patients recorded their pain on VAS 
and anterior knee pain scale on the base line and the treatment was 
given for both groups for 4 weeks. Both groups are received hip and 
knee strengthening exercises before applying taping and IASTM.
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Hip and knee strengthening exercises
Strengthening exercises used body weight and progresses from 

3 sets of 10 repetitions over a course of 4-week program applied 
before taping (alternative days).

•	 Isometric quadriceps
•	 High sitting with knee extension
•	 SLR in supine lying with Resistance band.
•	 SLR in prone lying with Resistance band
•	 CLAM SHELL inside lying.

Data Analysed and Results

Measurement Mean Mean  
difference

Standard  
deviation 

Paired ‘t’ 
value

Pre- test

Post- test

7.8

3.8

4 0.73 18.9*

Table 1: Shows mean value, mean difference, standard deviation, 
and paired ‘t’ value between pre- test and post-test scores of pain 

among group A (Instrument Assisted Soft Tissue Mobilization).

*0.005 level of significance.

In Group A for pain the calculated paired ‘t’ value is 18.9 and 
‘t’ table value is 2.977 at 0.005 level. Since the calculated ‘t’ value 
is more than ‘t’ table value, it shows that there is significant dif-
ference in pain following Instrument Assisted Soft Tissue Manipu-
lation therapy along with hip and knee strengthening exercise in 
Patello Femoral Pain 

Figure 1: Shows graphical representation of pre and post-test 
mean values of pain among Group A (Instrument Assisted Soft 

Tissue Mobilization).

In Group B for pain the calculated paired ‘t’ value is 11.06 and 
‘t’ table value is 2.977 at 0.005 level. Since the calculated ‘t’ value 
is more than ‘t’ table value, it shows that there is significant dif-
ference in pain following Kinesio taping along with hip and knee 
strengthening exercise in Patello Femoral Pain.

Measurement Mean Mean  
difference

Standard  
deviation 

Paired ‘t’ 
value

Pre- test

Post- test

7.6

5.4

2.2 0.77 11.06*

Table 2: The table shows mean value, mean difference, standard 
deviation, and paired ‘t’ value between pre- test and post-test 

scores of pains among group B (Kinesiotaping).

*0.005 level of significance.

Groups
Improvement

Standard 
deviation

Unpaired ‘t’ 
TestMean Mean  

Difference

Group A
Group B

4
2.2 1.8 0.14 27.3*

Table 3: The table shows mean value, mean difference, standard 
deviation, and unpaired ‘t’ value of pain between group A (Instru-

ment Assisted Soft Tissue Mobilization) and B (kinesiotaping).

*0.005 level of significance.

Figure 2: Shows graphical representation of pre and post- test 
mean values of pain among Group B (kinesiotaping).

In Group A and Group B for pain the calculated unpaired ‘t’ value 
is 27.3 and ‘t’ table value is 2.763 at 0.005 level. since the calculated 
‘t’ value is more than ‘t’ table value, it shows that there is significant 
difference between Instrument Assisted Soft Tissue Manipulation 
and kinesio-taping along with hip and knee strengthening exercise 
in patients with Patello Femoral Pain Syndrome.

In Group A for Knee functions the calculated paired ‘t’ value is 
14.98 and ‘t’ table value is 2.977 at 0.005 level. Since the calculated 
‘t’ value is more than ‘t’ table value, it shows that there is significant 
difference in knee function following Instrument Assisted Soft Tis-
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Figure 3: Shows graphical representation of un-paired ‘t’ value of 
pain between Group A (Instrument Assisted Soft Tissue Mobiliza-
tion) (Instrument Assisted Soft Tissue Mobilization) and Group B 

(kinesiotaping).

Measurement Mean Mean  
difference

Standard 
deviation 

Paired ‘t’ 
value

Pre- test

Post- test

60.6

70.6

10.0 2.6 14.98*

Table 4: Shows mean value, mean difference, standard deviation, 
and paired ‘t’ value between pre- test and post-test scores of knee 
function in group A (Instrument Assisted Soft Tissue Mobilization).

*0.005 level significance.

sue Manipulation therapy along with hip and knee strengthening 
exercise in Patello Femoral Pain Syndrome.

Figure 4: Shows graphical representation of pre and post- test 
mean values of knee function among Group A (Instrument Assisted 

Soft Tissue Mobilization).

Measurement Mean Mean  
difference

Standard  
deviation 

Paired ‘t’ 
value

Pre- test

Post- test

56.1

60.4

4.3 1.22 13.33*

Table 5: The table shows mean value, mean difference, standard 
deviation, and paired’ value between pre- test and post-test scores 

of knee function of group B (kinesiotaping).

 *0.005 level of significance.

In Group B for knee function the calculated paired ‘t’ value is 
13.33 and ‘t’ table value is 2.977 at 0.005 level. Since the calculated 
‘t’ value is more than ‘t’ table value, it shows that there is significant 
difference in knee function following kinesio-taping along with hip 
and knee strengthening exercise in Patello Femoral Pain Syndrome.

Figure 5: Shows graphical representation of pre and post- test 
mean values of knee function among Group B (kinesiotaping).

Groups  Improvement Standard 
deviation

Un paired ‘t’ 
Test

Mean Mean difference
Group-A

Group-B

10.0

4.3

5.7 1.69 6.19*

Table 6: Shows mean value, mean difference, standard devia-
tion, and unpaired ‘t’ value of knee performance between Group 

A (Instrument Assisted Soft Tissue Mobilization) and Group B 
(kinesiotaping).

*0.005*0.005 level of significance.

In Group A and Group B for Knee function the calculated un-
paired ‘t’ value is 6.19 and ‘t’ table value is 2.763 at 0.005 level. 
since the calculated ‘t’ value is more than ‘t’ table value, it shows 
that there is significant difference between Instrument Assisted 
Soft Tissue Manipulation therapy and Kinesio taping along with hip 
and knee strengthening exercise in Patello Femoral Pain Syndrome.

Figure 6: Shows graphical representation of un-paired ‘t’ value of 
knee function between Group A (Instrument Assisted Soft Tissue 

Mobilization) and Group B(kinesiotaping).
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A total of 30 chronic Anterior knee pain subjects were selected 
for the study. The subjects were randomly divided into two group 
Group A was treated with Instrument Assisted Soft Tissue Mobi-
lization therapy along with hip and knee strengthening exercise. 
Group B was subjected to Kinesio taping accompanied by strength-
ening exercises pertaining to hip and knee. The patient was treated 
for one session a day like alternative days that 4 week. Prior to 
treatment, pain and knee function were assessed by VAS and Ku-
jala scale respectively.

• Dependent Variable pain analysis in Group A: The 
paired ‘t’ value is calculated to be 18.9 and the table value 
is 2.977 at 0.005 level of significance. This confirms a sub-
stantial pain transformation by adopting Soft Tissue Mobi-
lization therapy with Instrument Assistance accompanied 
by strengthening exercise pertaining to hip and knee in 
Patello Femoral Pain Syndrome.

• Dependent Variable pain analysis in Group B: The 
paired ‘t’ value is calculated to be 11.2 and the table value 
is 2.977 at 0.005 level of significance. This confirms a sub-
stantial pain transformation by adopting Kinesio taping ac-
companied by strengthening exercise pertaining to hip and 
knee in Patello Femoral Pain Syndrome.

• Dependent Variable pain involving Group A and Group 
B: The paired ‘t’ value is calculated to be 27.3 and table 
value is 2.763 at 0.005 level of significance. The calculated 
‘t’ value is observed to be greater than the table ‘t’ value. 
Hence there is a substantial variation between Soft Tissue 
Mobilization therapy with Instrument Assistance and kine-
sio taping accompanied by strengthening exercise pertain-
ing to hip and knee in Patello Femoral Pain Syndrome. 

Upon comparing the results from two groups, Group A subjects 
treated with Soft Tissue Mobilization therapy with Instrument As-
sistance accompanied by strengthening exercise pertaining to hip 
and knee showed more positive response then Group B subjects 
treated by Kinesio taping. Hence it is concluded that instrument 
assisted soft tissue mobilization therapy is more effective than ki-
nesio taping in reducing pain and improving knee function among 
Patello Femoral Pain Syndrome.

• Dependent variable analysis based on knee function in 
Group A: The paired ‘t’ value is calculated to be 14.9 and 
the paired table ‘t’ value is 2.977 at 0.005 level. The cal-
culated ‘t’ value is observed to be greater than the table ‘t’ 
value. A noteworthy difference is observed for subjects fol-
lowing Soft Tissue Mobilization therapy by instrument as-
sistance accompanied by strengthening exercise pertaining 
to hip and knee in Patello Femoral Pain Syndrome.

• Dependent variable analysis based on knee function 
in Group B: The paired ‘t’ value is calculated to be 13.3 
and the paired table ‘t’ value is 2.977 at 0.005 level. The 
calculated ‘t’ value is observed to be greater than the table 
‘t’ value. A noteworthy difference is observed for subjects 
adopting Kinesio taping accompanied by strengthening ex-
ercise pertaining to hip and knee in Patello Femoral Pain 
Syndrome.

• Dependent variable knee function involving Group A 
and Group B: The unpaired ‘t’ value determined is 6.19 
and the unpaired table ‘t’ value is 2.763 at 0.005 level of 
significance. Hence, the calculated ‘t’ value is significant 
difference between Instrument Assisted Soft Tissue Mobi-
lization therapy and kinesio taping along with hip and knee 
strengthening exercise in Patello Femoral Pain Syndrome.

Upon comparing the results from two groups, Group A subjects 
treated with Soft Tissue Mobilization therapy with Instrument As-
sistance accompanied by strengthening exercise pertaining to hip 
and knee showed more positive response then Group B subjects 
treated by Kinesiotaping. Hence it is concluded that instrument 
assisted soft tissue mobilization therapy is more effective than ki-
nesio taping in reducing pain and improving knee function among 
Patello Femoral Pain Syndrome.

The study was conducted to compare the effectiveness of In-
strument Assisted Soft Tissue Mobilization therapy and Kinesio 
taping along with hip and knee strengthening exercise in Anterior 
knee pain syndrome patients.

A total of 30 subjects, randomly divided into two different 
groups were included in this study. The group A was treated with 
Instrument Assisted Soft Tissue Mobilization therapy along with 
hip and knee strengthening exercise and group B treated with 
kinesio-taping technique along with hip and knee strengthening 
exercise.

The results show a prominent difference in pain reduction and 
increased performance of knee in both the groups, whereas upon 
comparison it is found out that the group A treated Instrument As-
sisted Soft Tissue Mobilization therapy along with hip and knee 
strengthening exercise is more effective than kinesio-taping tech-
nique along with hip and knee strengthening exercise for Anterior 
knee pain syndrome.

Discussion
Totally 30 subjects were chosen for the study. The subjects were 

divided into two groups; group A and group B of 15 subjects in each 
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group. Group A received instrument assisted soft tissue mobiliza-
tion along with hip and knee strengthening exercises and group 
B received kinesio-taping along with hip and knee strengthening 
exercises.

The study aimed on comparing the effectiveness of instrument 
assisted soft tissue mobilization and kinesio taping on patients 
with Anterior knee pain subjects.

According to the earlier experiments by physical therapists, soft 
tissue mobilization by instrument assistance is an effective thera-
py. Whereas in patients with patellofemoral pain syndrome kinesio 
taping has been reported to be effective in reducing the anterior 
knee pain [1].

Aminaka N, Gribble PA. A2005).
Soft tissue mobilization with instrument assistance enhances 

the blood circulation and removes the body toxins and wastes. 
This could be achieved by improved microcirculation, accelerat-
ing granulation and angiogenesis in the regional tissues, fostering 
capillary endothelial repair, which in turn supports pain reduction 
due to the transformations of the skin’s biomechanical proper-
ties. This has been explained by Diffuse Noxious Inhibitory Con-
trols” (DNICs), “Pain-Gate Theory” (PGT) and “Reflex Zone Theory” 
(ZRT). The “Nitric Oxide Theory” explains the relaxation of muscle, 
unambiguous structural changes in local tissue and an increased 
blood circulation. 

According to the “Activation of Immune System Theory” (AIST), 
soft tissue mobilization by instrument assistance aids the immu-
nomodulatory effects. Whereas “Blood Detoxification Theory” (29) 
features the removal of heavy metals and waste and toxin release. A

The taping application to block nociceptive input and cause neu-
ral inhibition via large afferent fiber, there by pain is reduced [40].

Kinesio tape is proposed to lift the skin and increase space be-
tween the skin and muscles, and thus provide the central nervous 
system with a large influx of afferent sensory input via mechanore-
ceptor [39]. Wu, W. T., Hong, C. Z., and Chou, L. W. (2015).

The tape is to improve proprioception by providing constant cu-
taneous stimulation, by the way of this mechanism the tape leads to 
an increase in muscle activation (Halseth., et al. (2004).) a decrease 
in pain through neurological suppression it allows the full range of 
motion of knee joint for the applied muscles and joints with differ-
ent pulling forces to the skin. It is anticipated that the tapes lift the 
skin and increases the space between them which in turn reduces 

the localized pressure and hence the reduction in intra-articular 
friction [26]. There won’t be any restriction to perform activities 
like squatting, running, jumping after the application of taping 
[14,15].

Dr. Kensokase and colleagues in Japan has been suggested for 
the treatment of patellofemoral pain syndrome provides additional 
benefits of improved circulation and reduced inflammation when 
compared to the other types of tape [31]. The recoiling nature of 
Kinesio tape aids in partial to full range motion, without affecting 
the circulation as there is no wrapping. Therefore, kinesio taping 
enables to maintain the bones and muscles in stable position dur-
ing athletic activity since there is no inhibition of blood flow [42].

The group treated with Instrument assisted soft tissue mobili-
zation found more effective than group

Treated with kinesiotaping. 

Conclusion
The study was conducted to compare the effectiveness of in-

strument assisted soft tissue mobilization and Kinesio taping along 
with hip and knee strengthening exercise in Anterior knee pain 
cricketers.

A total of 30 subjects divided into two separate groups were 
considered for this study. 

The results of the present study confirm a substantial improve-
ment in pain reduction and an active knee performance in either 
of the groups, whereas upon comparing the mean value, it is found 
out that the group A treated instrument assisted soft tissue mobi-
lization (IASTM)along with hip and knee strengthening exercise is 
more effective than kinesio-taping technique (KT)along with hip 
and knee strengthening exercise for Anterior knee pain cricketers.

Study Limitations

•	 Relatively smaller number of subjects
•	 Disregarded Psychological factors 
•	 Brief study time

Recommendations

•	 Improvement in sample size
•	 Involvement of different age group subjects
•	 Scope for Long-term study period.
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