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Abstract 

Tennis elbow means pain over the lateral epicondyle the term referred to tennis elbow. 
The condition which is considered to be due to over use, over stress or over exertion of wrist 
extensors (ECRB and  ECRL) of the forearm with production of pain around the common 
extensor origin. The study is to evaluate the efficacy of taping and mulligan mobilization in 
improving the physical performance and reduction of pain in tennis elbow. The present study 
enables to identify and evaluate the efficacy of taping, US and stretching exercise on pain and 
disability of tennis player with tennis elbow. The secondary aim determines to identify and 
evaluate the efficacy of MM, US and stretching exercise on pain and disability of Tennis elbow 
among tennis players. Finally the predetermined aim of the study is to compare the efficacy of 
taping and Mulligan mobilization technique on Tennis elbow among tennis players. The 
present study is in experimental nature and considered the measurement from baseline and 
post-test. The Inclusion criteria considered the age between 30- 40 years both gender with 
symptomatic tennis elbow on side, males and females, positive Mills test which confirming 
tennis elbow. Tennis player who had history of trauma, surgery, acute infection, fractures 
around elbow complex, Tennis player who have received steroids injection within last 30 days 
in elbow joint were excluded in the study. Total sample size which was utilized in this study is 
30 samples. Sampling procedure which was adopted in this study was simple random sampling. 
The result of this study indicate that the mean improvement in hand grip strength when 
compared in baseline and post treatment did not show significant improvement with in the 
groups with p<0.05. The result of this study indicate that the mean improvement in PRTEE 
when compared in baseline and post treatment shows significant improvement within and 
between the groups with p<0.05.The present study which notion that the mulligan mobilization 
which is significantly more effective than taping technique. This specific treatment tailored 
treatment strategy which helps to reduce pain and improve hand function in treating tennis 
elbow among tennis players. Key Words: TE, MM, HGS and PRTEE 
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INTRODUCTION 
Tennis elbow is one of the most common 
musculoskeletal conditions in the elbow 
joint. It is a lesion affecting the origin of 
the tendons of the muscles that extend the 
wrist joint mainly Extensor Carpi Radialis 
Brevis (ECRB) 1. The dominant arm is 
commonly affected among both men and 
women with prevalence of 1-3 % 2 and in 
the age group of 30- 40 years. 

 
The common causative factor at elbow 
joint is due to over-use or repetitive 
concentric and eccentric contractions of 
the extensor muscles (mainly ECRB and 
ECRL).Both muscles which help to 
stabilizes the wrist. These repetitive 
stresses (heavy lifting, repetitive 
hammering, scissoring, twisting, and in 
tennis players with backhand stroke & 
inadequate forearm extensor power and 
endurance) produces chronic overload 
due to biomechanical positional fault 
resulting in micro tearing & fibrosis of the 
common wrist extensor origin. As pain on 
gripping activities, decreased grip 
strength and tenderness over the outer 
edge of the elbow (BrantBrotzman et al 
2003 and Ched Starkey et al 2002).The 
Repeated tensile stress created at the 
origin of the ECRB may cause 
microscopic tears at the musculo 
tendinous junction. Followed by angio-

fibroblastic hyperplasia response may 
occur. This leads to inflammation & 
mucinoid degeneration of the extensor 
origins and subsequent changes within the 
inelastic tendon such as thickening of the 
tendon’s sheath, nodule formation & 
adhesions. Additional changes seen 
microscopically include a reduction in 
vascularity ,fraying, splitting of collagen 
fibers and an increase in the amount of 
type III collagen within a tendon. This 
leads further weakens the tendon causing 
more micro tears and prolong the 
degeneration process(Pamela K Levangie  
et al 2001 and Peggy.A.Houglum et al 
2004).Evidence based  manual therapy 
procedures have been developed to assist 
in the management of tennis elbow which 
include indications and applications of 
these manual therapy procedures 
identified varies with each investigator. 
But the biomechanical effect of radio-
humeral gapping remains consistent with 
each technique (Jack miller et al 2000). 
Mulligan’s Mobilization (MM): It is a 
class of manual therapy technique (based 
on the principle of Kaltenborn i.e. passive 
accessory mobilization technique applied 
parallel or perpendicular to the joint 
plane). This technique widely used in the 
management of tennis elbow. It involves 
the manual application of a sustained 
glide performed by a therapist carried to a 
joint with concurrent physiological 
movement of the joint which is to tennis 
player. Mulligan’s Mobilization which is 
hands on technique help to restore normal 
tracking of the radius on the capitulum. 
Evidence based reported shows that the 
MM decrease in pain and increase in grip 
strength during or shortly after MM at the 
elbow (Carolyn kisner et al 2003). B) 
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Taping: It is a low cost effective treatment 
alternative for many common injuries and 
overuse syndromes (Hillel finestone et al 
2008). Taping means applied across the 
joint in several layers and is positioned to 
provide outside support and restrict 
further forces that apply stress on an 
injured part. Mulligan taping mainly to 
reduce pain, improve function which 
augment biomechanics stability (Mary 
Lynn Jocobs et al 2003). Taping 
mechanism which helps to control the 
fascia directly, establish proper structural 
alignment, and improve muscular 
recruitment. It augments stabilization 
balancing the tissue length/tension 
relationship and produce muscular motor 
control (Mary Lynn Jocobs et al 2003 and 
Bill Vicenzino et al 2003). 
 
NEED OF THE STUDY 
Mulligan mobilization is the commonest 
manual therapy procedures used in the 
treatment of tennis elbow. These 
techniques help in reduction of pain 
immediately after the technique is applied 
for short period (James H Cyriax et al 
2002, Rene cailliet. 1996 and James. H 
Cyriax        et al 2002). Taping has been 
found effective in decreasing the pain & 
restoring the joint play by maintaining & 
establishes proper structural alignment by 
balancing the tissue length/tension 
relationship for prolonged period (Mary 
Lynn Jocobs et al 2003 and Bill 
Vicenzino et al 2003). There are many 
studies on the effects of Mulligan 
mobilization in the management of tennis 
elbow. However not many studies have 
evaluated the efficacy of using taping 
technique as an adjunct to manual therapy 
approach. This study is an attempt to 

evaluate the efficacy of taping as an 
adjunct to Mulligan mobilization in 
improving the physical performance and 
reduction of pain in tennis elbow. 
Therapeutic ultrasound and stretching 
exercises are used to deal with the bio-
chemical changes of the condition. This 
study is to evaluate the efficiency of 
taping and mulligan mobilisation in 
improving the physical performance and 
reduction of pain in tennis elbow. 
 
OBJECTIVES 
 To determine and evaluate the efficacy of 
taping, US and stretching on pain and 
disability of tennis elbow among tennis 
players. 

1. To determine and evaluate the 
efficacy of MM, US and stretching 
on pain and disability of tennis 
elbow among tennis players. 

2. To determine and compare the 
efficacy of taping and mulligan 
mobilization technique on tennis 
elbow among tennis players. 

METHODOLOGY 
Study Design: Experimental study 
(Baseline and post- test). 
Sampling Technique:  Convenient 
sampling technique. 
Study Population: Male and Female 
tennis player. 
Study Sample: 30 tennis players. 
Study Duration: Training duration: 
Daily one session 
Total Study duration - 2 weeks. 
CRITERIA FOR SELECTION 
INCLUSION CRITERIA 

1. Age group of 30-40 years with 
symptomatic tennis elbow on 
either side.  
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2. Both tennis players of male and 
female. 

3. Positive Mills test confirming and 
ensure tennis elbow. 

EXCLUSION CRITERIA 
1. Tennis player having history of 

trauma, surgery, acute infections. 
2. Tennis player who have received 

steroid injections within last thirty 
days in elbow joint. 

3. Severe neck or shoulder problems 
with radiating pain to upper limb. 

4. Fractures around elbow complex. 
 
METHODS AND MATERIALS 
Tennis players those who met inclusion 
criteria were included in the study after 
the initial evaluation and informed 
consent approval which was under taken 
through IRB. Recruited Tennis Players 
were assigned into two groups based on 
convenient random sampling methods. 
Baseline test evaluation was done before 
starting treatment procedure. Before 
starting the treatment, the treatment 
methods and protocols were clearly 
explained to the injured players. The final 
outcomes which include pain intensity 
evaluated through PRTEE and pain free 
grip strength which was taken through 
hand held dynamometer. 
Group A (n=15) was assigned with 
Mulligan’s Mobilization with movement 
on the involved elbow joint, with tennis 
player lying in supine position having 
their elbow extended and forearm 
pronated. The mulligan belt is kept 
around the therapist’s shoulder and a 
lateral glide given to the proximal part of 
the tennis player’s elbow joint. During the 
lateral glide, the tennis player is asked to 
perform the pain producing movement 

(such as gripping or resisted isometric 
contraction wrist extensor). If the glide is 
applied correctly then the tennis player 
felt any pain on Lateral Glide Produced 
Via The Mobilization Belt concurrent 
with Strong Resisted Isometric Wrist 
Extension. The dosages are (3)three  sets 
of ten (10) pain free mobilizations in each 
set with one minute rest time between 
each set. 
Group B (n=15) Mulligan taping: The 
players will be asked to rest the elbow in 
supported position with the elbow is 
slightly flexion and pronated and wrist in 
extended position to contract the ERCB. 
The tape will be placed on the proximal 
forearm, starting medially and laterally 
parallel to the wrist line. This prescribed 
protocols repeated 2 or 3 times. The tape 
is tightened until the subject agrees that it 
snugs during a contraction of the wrist 
extensors, but not impending blood flow. 
The tape should be comfortable when the 
wrist extensors are relaxed. Both the 
groups received Pulsed Ultrasound 
therapy (UST) with a Frequency of 1 
MHz & Intensity of 0.5w/cm2 for 5 min 
at the musculo-tendinous junction of 
ECRB on the affected elbow. 
In addition, both the groups were given 
stretching exercises. The stretching given 
by flexion of the wrist with forearm 
pronated and elbow extended. This is held 
for few seconds and then released. A total 
of 10 stretches were carried forward per 
day. Each group received the 
interventions one session per day up to 2 
weeks. 
At the end of 2nd week post- test 
evaluation comprising of PRTEE& Pain 
free grip strength was conducted for both 
the groups. The result of baseline & post- 
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test values of each group is compared & 
differences in baseline & post- test values 
between groups were compared. Thirty 
(30) players with baseline diagnosed and 
confirmed through mills positive test 
which considered tennis elbow under 
taken, followed by Consent opinion and 
permission letter which was obtained 
through IRB. 
Two (2) groups were recruited. They were 
divided into Group A(Mulligan) and 
Group B(Tapping), before administration 
of the treatment protocols Baseline 
evaluation followed by post evaluation of 
PRTEE and hand grip strength. 
Group A underwent the Mulligan 
mobilization, Ultrasound and Stretching 
exercise. Group B which the investigator 
administered the treatment protocols 
which include Taping, Ultrasound and 
Stretching exercise. 
 
MATERIALS USED IN THE STUDY 

1. Mulligan belt 
2. Hand held dynamometer 
3. Ultrasound machine frequency 

1MHZ 

4. Ultrasonic gel 
5. Couch 
6. Stool 
7. Mulligan elastic adhesive tape 
8. Pen 
9. Paper 
10. Data collection sheet. 
11. Tennis player rated tennis elbow 

evaluation. 
12. Scissors 

 
RESULTS 
The present study evaluates two outcomes 
measures which are used in this study. 
Patient rated tennis elbow evaluation 
(PRTEE) and Hand grip strength applied 
in both groups. From baseline to post 
values scores for PRTEE and Hand grip 
strength were collected for both the 
groups. Statistics was performed using 
unpaired t test and paired t test for Hand 
grip strength within and between the 
groups respectively, whereas Wilcoxson 
test and Mann Whitney U test was used 
for PRTEE within and between the groups 
respectively. 

TABLE-I 
COMPARISON OF PRTEE IN GROUP A AND B 

Comparison of PRTEE in group A and B(within group) 
Variable Mean  SD  W value P value Result 
PRTEE Baseline Post Baseline Post Baseline Post  
Group A 52.1 46.53 14.92 14.39 120 0.0001 Sig 
Group B 50.83 47.47 13.14 11.82 120 0.0001 Sig 
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DIAGRAM-1 
COMPARISON OF PRTEE IN GROUP A AND B 

 

 
 

The PRTEE comparison within 
group A and B with pre mean of group A 
being 52.10 and post mean being 46.53, 
whereas for group B pre= 50.83 and 
post=47.47. The SD pre and post value for 
group A is 14.92 and 14.39 respectively. 

The SD pre and post value for group B is 
13.14 and 11.82 respectively. The pre and 
post P value for both the groups being 
p<0.0001 and p=0.0007 respectively 
therefore the result is significant. 

  
 

TABLE-II 
COMPARISON OF HAND GRIP STRENGTH IN GROUP A AND B 

Comparison of Hand grip strength in Group A and B(within group) 
Variable Mean SD W value P value Result 
PRTEE Baseline Post Baseline Post Baseline Post  
Group A 15.37 15.99 4.931 5.099 0.33 85 0.7375 Not Sig 
Group B 14.56 14.95 6.054 6.054 120 0.8624 Not Sig 
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DIAGRAM-2 
COMPARISON OF HAND GRIP STRENGTH IN GROUP A AND B 

 

 
 

The Hand grip strength 
comparison within group A and B with 
pre mean of group A being 15.37and post 
mean being 15.99, whereas for group B 
Baseline= 14.56 and post=14.95. The SD 
pre and post value for group A is 4.931 
and 5.099 respectively. The SD Baseline 
and post value for group B is 6.054 and 
6.054 respectively. The p value=0.7375 
for group A and 0.8624 for group B, 
therefore the result is not significant.  
 
DISCUSSION 
The baseline to post clinical trial was 
administered and conducted to compare 
the efficacy of mulligan mobilization and 
taping technique with common treatment 
of therapeutic ultrasound and stretching 
exercise in players with tennis elbow. 
Result of the study were focused on 
improvement of grip strength was 
measured with the help of hand 

dynamometer. Further investigation 
identified by reduction in function 
actually improvement scored based on 
PRTEE for tennis elbow. It was noticed 
that there was improvement in the above 
said parameters in both groups. 
AlirzaShamsoddini, Mohammad 
TaghiHollisaz, et.al. (2010): Studied the 
initial effect of taping techniques in 
players with tennis elbow by testing grip 
strength, wrist extension muscle force and 
range of motion wrist extension 
immediately after the application of 
taping techniques. Results showed 
baseline efficacy on wrist extension, grip 
strength and pain. MoneetKochar and 
Ankit Dogra(2002): conducted a clinical 
study on Efficacy of a specific 
physiotherapy regimen on tennis players 
with Tennis Elbow on 66 tennis players 
who were randomized into 3 groups, The 
first (MM) group was treated with a 
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combination of ultrasound therapy and 
Mulligan mobilization while the second 
group was treated with ultrasound therapy 
alone for ten sessions (completed within 
three weeks). Both groups followed a 
progressive exercise regime for a further 
nine weeks, third group as control group. 
They were evaluated at weekly intervals 
from the time of selection until the third 
week and final measurement carried at the 
12th week with four outcome measures: 
visual analogue scale (VAS), isometric 
grip strength, weight test and tennis 
player evaluation test. The results 
conclude that the MM group showed 
improvement on most parameters than 
other groups and found that the addition 
of mulligan mobilization to a regimen 
comprising ultrasound therapy and 
progressive exercises brings about 
increased and faster recovery in tennis 
players with tennis elbow. 
Mulligan mobilization is the commonest 
manual therapy procedures used in the 
treatment of tennis elbow. These 
techniques help in reduction of pain 
immediately after the technique is applied 
for short period. Taping has been found 
effective in decreasing the pain and 
restoring the joint play, maintaining and 
establishes proper structural alignment by 
balancing the tissue length/tension 
relationship sustained for prolonged 
period. 
LIMITATIONS OF THE STUDY 

1. Tennis players could not be 
followed up for longer period of 
time, to see long term benefit. 

2. Small sample size was used. 
3. Majority of the players were 

females. 

4. The samples of gender are not 
equally distributed. 

 
FURTHER RECOMMENDATION 

1. Longer duration is recommended 
with longer follow-up period to 
assess long term benefits. 

2. The study may be conducted with 
larger sample size. 

3. Further study should be carried out 
with acute or chronic injury in 
tennis elbow among the tennis 
players. 

4. Future study should examine the 
male tennis players. 

5. Future study examines individual 
treatment protocols like 
mobilization and taping technique 
separately. 

 
CONCLUSION 
The notion of the randomized clinical trial 
provided evidence to support the use of 
Mulligan mobilization and taping 
techniques in relieving pain, improving 
grip strength and improve functional 
performance in subject with tennis elbow. 
In addition, results supported that 
Mulligan mobilization was more effective 
than taping technique in terms of reducing 
pain and improve functional performance 
resuming sports and regain normal 
function among the tennis player. 
SUMMARY 
The purpose of this study is to determine 
the efficacy of mulligan mobilization and 
taping treating tennis elbow among tennis 
player. Tennis players (N= 15) were 
randomly assigned into a group A and B. 
Group A consists 13 females and 2 males 
tennis players. Group B consists 12 
females and 3 males. Group A underwent 
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mulligan mobilization, US and stretching. 
Group B was assigned the treatment of 
taping, US and stretching. The hand 
strength grip evaluated through hand 
dynamometer. Each tennis player was 
evaluated before and after 2 weeks of 
treatment. The result of this study indicate 
that the mean of the hand grip strength 

from baseline to post treatment did not 
show significant improvement within and 
between the groups p>0.05. Further result 
of this study indicate that the mean of the 
PRTEE from baseline to post treatment 
which shows significant improvement 
within and between the groups p<0.05. 
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