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ABSTRACT

Background: Medial to lateral tapping and exercise programme has been found to be effective
in Lateral epicondylitis. The purpose to find the combined effect of Medial to lateral tapping
with exercise programme for subjects with lateral epicondylitis on pain intensity and functional
ability.

Method: An experimental study design, selected 40 subjects with Lateral epicondylitis
randomized 20 subjects each into Study and Control group. Control group received only exercise
programme while study group received combined medial to lateral tapping with exercise
programme thrice a week for 4 weeks. Pain intensity was measured using Visual analogue scale
and functional ability was measured using Patient Rated Tennis Elbow Evaluation questionnaire
before and after 4 weeks of treatment.

Results: When the post-intervention means were compared between Study and Control group
after 4 weeks of treatment found statistically significant difference in the improvement in
outcomes measures in means of VAS and PRTEE before and after intervention within the
groups.

Conclusion: It is concluded that the Medial to lateral tapping with exercise programme is more
effective than the exercise programme in reduction of pain and improve functional abilities for
subjects with Lateral epicondylitis.
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INTRODUCTION

Lateral epicondylitis is commonly known as “tennis
elbow”, is a painful syndrome that occurs in the area
of lateral epicondyle.! It is prevalent in individuals
who perform a combination of forceful and repetitive
activities.? It is equally common in both the genders
and usually develops between 30 to 50 years.? The
extensor carpi radialis brevis (ECRB) and its origin are
believed to be involved in the pathogenesis as a result
of repetitive micro trauma to the musculo-tendinous
unit causing inflammation and degenerative tissue
damage* due to poor biomechanical design for
withstanding high load.’

Physical therapy regimens such as strength training
and stretching, braces, straps, taping, rest and
exercises® are commonly used to treat lateral
epicondylitis. Strengthening and stretching exercises
are the main components of exercise programmes.’
Evidence suggests that exercise programs can reduce
pain, and improve the grip strength for subjects with
lateral epicondylitis.” However well designed trial is
needed to study the effectiveness of supervised
exercise program for tennis elbow consisting of
eccentric and static stretching exercise. 8

Medial to lateral taping for lateral epicondylitis
applied starting from medial epicondyle proximally to
laterally below elbow joint parallel to wrist crease.’
Taping restrict the movement of the tendon and
reduces stretching during everyday activities.’® The
mechanism of taping effects relates to
neurophysiological model that the tape exert an
effect on grip strength by primarily altering pain
perception, either locally at the elbow by inhibiting
nociceptors, facilitating large afferent fiber input into
the spinal cord and/or by stimulating endogenous
processes of pain inhibition.!* Application of taping
significantly showed improvement in wrist extensor
force reproduction and wrist joint position
reproduction with or without lateral epicondylitis.*? It
also found that taping showed impressive effect on
wrist extension, grip strength and pain immediately
after the application. Studies have found improved
pain-free grip strength and pressure pain threshold
immediately after application. Mulligan’s
mobilization with movement and taping technique
found significant improvement in pain, grip strength
and function than the traditional technique alone.®
Therefore, the taping treatment can optimize the
loads on the forearm muscles during exercises and
functional rehabilitation.*

Even though both techniques commonly used in the
treatment of tennis elbow, there are no studies found
on combined effect of Medial to lateral tapping with

exercise programme on pain intensity and functional
ability. Therefore, there is a need to know the effect
of Medial to lateral tapping with exercise programme
in lateral epicondylitis. This study with research
guestion whether the medial to lateral tapping with
exercise programme does have effect on improving
pain and functional ability for subjects with lateral
epicondylitis? The purpose of the study with
objective is to find the effect of Medial to lateral
tapping with exercise programme for subjects with
Lateral epicondylitis on pain intensity and functional
abilities. It was hypothesized that there will be a
significant effect of medial to lateral taping with
exercise programme on pain and functional ability for
subjects with lateral epicondylitis.

METHODOLOGY

Pre to post test experimental study design with two
group- Study and Control group. As this study
involved human subjects the Ethical Clearance was
obtained from the Ethical Committee of KTG College
of Physiotherapy and K.T.G. Hospital, Bangalore as
per the ethical guidelines for Bio-medical research on
human subjects. This study was registered with
University (RGUHS) No: 09 _T031 39089. The study
was conducted at K.T.G Hospital, Bangalore. Subject
were included both male and females, age group
between 30 to 50 years, who was willing to
participate, Subjects with pain at the lateral
epicondyle of elbow from past 6 weeks, pain
increasing during palpation, gripping, and resisted
wrist and finger extension, positive Mill’s > and
Cozen’s test, Subjects excluded with Concomitant
bony, neurological impairments, neurological
diseases, previous trauma to the elbow region,
previous surgery to the elbow region, cervical
radiculopathy, systemic diseases, allergic to tape.
Total 40 Subject (n=40) were recruited based on
Simple random sampling method and randomly
allocated them using marked closed chits into two
groups 20 subjects into study group and 20 into
control group. Total duration of treatment for both
the groups was given for 4 weeks, 3 sessions per
week. All the subjects fulfilling the inclusion criteria
were informed about the study and a written
informed consent was taken.

Procedure of intervention for Control group: Treated
with exercise program consisting stretching and
eccentric exercises. The stretching position for the
ECRB tendon was with the elbow in extension,
forearm in pronation, and wrist in flexion and with
ulnar deviation, according to the patient’s tolerance.
Recommendations for the optimal time for holding
this stretching position vary, ranging from as little as
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3 seconds to as much as 60 seconds. A stretch for 30—
45 seconds hold was achieved for increasing tendon
flexibility. A 15-45 seconds rest interval was given
between each repetition. A static stretch was
repeated several times per treatment session,
although the first stretch repetition results in the
greatest increase in muscle-tendon unit length.

Eccentric exercises for LET was performed on a bed
with the elbow supported on the bed in full
extension, forearm in pronation, wrist in extended
position (as high as possible), and the hand hanging
over the edge of the bed. In this position, patients
were asked to flex their wrist slowly until full flexion
is achieved, and then return to the starting position.
Patients were instructed to continue with the
exercise even if they experience mild pain. However,
they were instructed to stop the exercise if the pain
becomes disabling. They had performed three sets of
10 repetitions at each treatment session, with at least
1 min rest interval between each set. When a patient
was able to perform the eccentric exercises without
experiencing any minor pain or discomfort, the load
is increased using free weights or therabands.

Procedure of intervention for Study group: Received
Medial to lateral tapping with exercise programme.
The tape used in the study was non-elastic, 3.8-cm
wide zinc oxide tape with adhesive backing and high
tensile strength. The subjects were asked to rest the
elbow in supported position where elbow was slightly
in flexion and pronated and wrist in extended
position to contract the ECRB. The tape was applied
on the proximal forearm 3 cms distal to the lateral
epicondyle, starting medially and ending laterally
parallel to the wrist line. 2 or 3 anchors of tape was
applied. The tape is tightened until the subject agrees
that it snug’s during a contraction of the wrist
extensors, but not impending blood flow. The tape
applied be comfortable when the wrist extensors was
relaxed.

Figre 1: Stretching
position for ECRB

Figure 2: Medial
to lateral taping

Outcome Measurements:

Outcome measurements such as Intensity of pain
using Visual Analog Scale (VAS) and functional ability
using Patient Rated Elbow Evaluation Test (PRTEE) for

each patient was measured before and after 4 weeks
of intervention in both Study and Control group and
the data was used for the statistical analysis.

Visual Analog Scale: VAS is presented as 10 cm line.
Patient is asked to mark a 10cm line to indicate pain
intensity where the end points are the extremes of no
pain and pain as bad as it could be, or worst pain.
Visual Analog scale (VAS) has high reliability and
concurrent validity to measure intensity of pain.’

PRTEE: This scale consists of 5 pain items and 10
functional items questions of Lateral epicondylitis, for
each question the patient select one score out of ten
that best describe his ability. For each 15 items the
total score is 10, if the first point is marked, the score
is zero, if the last is marked the score is 10.
Computing the Subscales: Pain Score = Sum of the 5
pain items (out of 50) Best Score = 0, Worst Score =
50, Function Score = Sum of the 10 function items,
Divided by 2 (out of 50) Best Score = 0, Worst Score =
50, Computing the Total Score : Total Score = Sum of
pain + function scores Best Score = 0, Worst Score =
100. The responses to the fifteen items are totaled
out of 100, where pain and disability are equally
weighted. The PRTEE has been found to be effective
in providing simple, quick and reliable estimations of
arm pain functions in patients with lateral
epicondylitis.’® The PRTEE appears to be sensitive to
change, but the margin of difference between a
clinically relevant change and no change is very
small.?

Statistical Methods:

Descriptive statistical analysis was carried out in the
present study. Out Come measurements analyzed are
presented as mean * SD. Significance is assessed at 5
% level of significance with p value was set at 0.05 less
than this is considered as statistically significant
difference. Paired‘t’ test as a parametric and
Wilcoxon signed rank test as a non-parametric test
have been used to analysis the variables pre-
intervention to post-intervention with calculation of
percentage of change. Independentt’ test as a
parametric and Mann Whitney U test as a non-
parametric test have been used to compare the
means of variables between two groups with
calculation of percentage of difference between the
means. Statistical software: The Statistical software
namely SPSS 16.0, Stata 8.0, MedCalc 9.0.1 and Systat
11.0 were used for the analysis of the data and
Microsoft word and Excel have been used to generate
graphs, tables etc.

Int ] Physiother 2014; 1(2)

Page | 85




RESULTS:

Table-1 shows that in study Group there were 20
subjects with mean age 41.15 years and there were 9
males and 11 females were included in the study. In
control group there were 15 subjects with mean age
30.07 years and were 6 males 9 females were
included in the study. There is no significant
difference in mean ages between the groups. In both
the groups there were 8 right sided and 7 left sided
subjects with no significant difference between the
side distributions between the groups. In table-2
shows that there is a statistically significant change in
means of Visual analog score and PRTEE Score when
means were analyzed from pre intervention to post

intervention within the groups with p<0.000 with
negative percentage of change showing that there is
decrease in the post means. There is clinical
significant improvement with large effect size in both
the groups. In table-3 shows that there is no
statistically significant difference in means of Visual
analogue score for pain and PRTEE score for
functional ability when pre intervention means were
compared between study and control groups. When
post intervention means were compared there is a
statistically significant difference between study and
control groups with clinically significant difference in
post means with large effect size.

Table 1: Basic Characteristics of the subjects studied

Basic Characteristics of the subjects

Study Group

Between the groups
Control Group group

studied

Number of subjects studied (n) 20
. 41.15+6.51
+
Age in years (Meant SD) (31-56)
Males 9
Gender Females 11
Within the Significance P=0.000**
. Right 16
Side | eft 4
Within the Significance P=0.000**

Significance®
20 --
39.45+5.12
(31-49)
10
10
P=1.000(NS)
6
14
P=0.000**

p=0.420 (NS)

p=0.000**

p=0.000**

a - Pearson Chi-Square

Table 2: Analysis of VAS and PRTEE score within study and control Groups (Pre to post test analysis)

Pre Post Perecnta Z value® Parametric 95%Confidence
intervention  intervention . (Non t value a Significance interval of the Effect
(MeanSD) (MeanzSD) g parametric  (Parametric) i difference Size (r)
change P value
min-max min-max significance) Lower Upper
Study Group
Visual
analog
6.49+ 1.15 1.77£1.1 o -3.921 *x +0.90
scale' (4.6- 8.2) (3.8-35.4) 72.72% b =0.000%* 13.714 P <0.000 3.99 5.44 .
score in
cm
PRTEE
65.95+ 11.07 17.25+10.7 o -3.925** +0.91
-73. . <0.000%** . .
Score‘(No (48- 82) (0-40) 73.84% b =0.000** 25.553 P <0.000 4471 52.68 (Large)
Unit)
Control Group
Visual
analog
6.60% 1.28 4.05+1.48 o -3.922 £ +0.67
scale' (4.8 9.0) (1.0-7.2) 38.63% b <0.000** 15.079 P <0.000 2.20 2.90 (Large)
score in
cm
PRTEE
64.95+12.02 39.50+ 15.99 o -3.923 +0.66
-39. . <0.000%** . .
Score‘(No (48- 85) (8-74) 39.18% 0<0.000** 12.361 P <0.000 21.14 29.75 -
Unit)
** Statistically Significant difference p<0.05; NS- Not significant; a. Pared t test.
b. Wilcoxon Signed Ranks Test
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Table 3: Comparison of means of VAS score and PRTEE score between study and control Groups (PRE AND
POST INTERVENTION COMPARISION)
95% Confidence
interval of the
difference
Lower  Upper

Z value®
(Non
parametric)

Study Group Control Group Percentage
(MeanSD) of
min-max difference

Effect
Size r

t value?
(Parametric)

Significance
P value

(L EELERS )]
min-max

Pre-Intervention

Visual
analog
6.49+ 1.15 6.60+ 1.28 o 7=-0.284 P=0.767 +0.04
scale (46-82) (48 90) L8%  peg.776 0298 (NS) 085 006 gmal)
score in
cm
PRTEE 65.95+
+ =- =
Score 11.07 64('358j ;25')02 1.51% o 0.274 P (3'57)86 639 839 (;&gﬁ)
(No Unit) (48- 82) '
Post-Intervention
Visual
analog
1.77¢1.1 4.05£1.48 . 7=-4.256 _ x +0.65
scale. (3.8-35.4) (1.0-7.2) 78.35% P=0.000 5.444 P =0.000 3.12 1.43 (Large)
score in
cm
PRTEE 17.25+£ 10.7 39.50+ 15.99 78.41% Z=-4.135 +0.63
Score (0.40) “874) A 520,000 -5.166 P=0.000** -30.96 -1353 0,
(No Unit) e &
** Statistically Significant difference p<0.05; NS- Not significant
a. Independent t test b. Mann-Whitney Test
Graph 1: Comparison of means of VAS between Study and Control Groups
7 529 b-b BStudy Group
c 6 @ Control Group
£ s
2]
< g4
G
é 3
s 2
1
0
Pre-intervention:VAS Post-intervention:VAS
Graph 1 shows that there is no statistically significant  statistically significant difference when post-

intervention VAS score means were compared
between the groups.

difference in means of Visual analogue scores for pain
when pre intervention means were compared
between study and control groups. There is a

Graph 2: Comparison of means of PRTEE score between study and control Groups
65.95 64.95

O Study Group
@ Control Group
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Graph 2 shows that there is no statistically significant
difference in means of PRTEE score when pre-
intervention means were compared between study

DISCUSSION:

The result from the analysis found that there is
statistically significant improvement in pain and
functional ability in subjects who received medial to
lateral tapping with exercise programmed than the
subjects who received exercise programme.

In control group, analysis of pain and functional
ability within the group who received exercise
programme shows that there is a statistically
significant change in means of VAS and PRTEE when
analysed from pre intervention to post intervention
within the group, this improvement could be because
of effects of the eccentric training and stretching
exercise. D. Stasinopoulus et.at.?° demonstrated that
eccentric training results in tendon strengthening by
stimulating mechano-receptors in tenocytes to
produce collagen, which is probably the key cellular
mechanism that determines recovery from tendon
injuries. In addition, eccentric training may induce a
response that normalizes the high concentrations of
glycosaminoglycans. It may also improve collagen
alignment of the tendon and stimulate collagen
cross-linkage formation, both of which improve
tensile strength. The effects of exercise programmes
for tendon injuries may be attributable to either the
effect of stretching, with lengthening of the muscle-
tendon unit and consequently less strain experienced
during joint motion or the effects of loading within
the muscle-tendon unit, with hypertrophy and
increased tensile strength in the tendon. During
eccentric training, the blood flow is stopped in the
area of damage and this leads to neovascularisation,
the formation of new blood vessels, which improves
blood flow and healing in long term which leads to
reduces pain and improves functional capacity.?

In study group, the analysis of pain and functional
ability within the group who received Medial to
lateral tapping with exercise programme shows that
there is a statistically significant improvement in
means of VAS and PRTEE when analysed from pre
intervention to post intervention within the group.
This could be because of combined effect of Medial
to lateral tapping with exercise programme. Won-
Hwee Lee et.al. noticed that taping relieves tension
at the lateral epicondyle by acting like a secondary
muscle attachment site, supports the ligament and
capsules of unstable joint by limiting excessive or
abnormal anatomical movements, prevents injury to
muscle-tendon by compressing the area and
preventing the movement. Taping restrict the

and control groups. There is a statistically significant
difference when post-intervention PRTEE means
were compared between the groups.

movement of the tendon and reduces stretching
during everyday activities. Among the taping
application methods, the ring taping method is used
commonly and is applied completely around the
forearm just below the muscle tendon junction.
Taping technique disperses stresses generated by
muscle contraction, thereby reducing painful
inhibition and allowing the subject to contract more
forcefully. In this neurophysiological model the tape
exert an effect on grip strength by primarily altering
pain perception, either locally at the elbow by
inhibiting nociceptors, facilitating large afferent fiber
input into the spinal cord and/or by stimulating
endogenous processes of pain inhibition. The tapping
shows an impressive effective technique on
improving wrist extension, grip strength and pain in
individuals with tennis elbow. This method of
treatment is useful in the management of this
condition  during exercise and functional
rehabilitation.

Pre intervention Comparison of means of VAS,
Functional ability score between the study and
control group found that there is no statistically
significant different. When the means of Post
intervention was compared there is statistically
significant difference in VAS and PRTEE between the
control and study groups. Subjects receiving medial
to lateral tapping with exercise programmme
reduced the pain level by -72.72% than the one who
receive only exercise where reduced by -38.63%.
Study group also showed reduction in PRTEE by -
73.84% than the control group which was reduced by
-39.18%. There is clinically significant improvement in
post intervention values with large effect size in
groups with VAS +0.65 and PRTEE + 0.63.

Improvement in pain and functional ability was found
using standardized outcome measurements there
are limitation in methodology regarding the optimum
tension for tapping applied for lateral epicondylitis,
other limitation is that the rate of increase of the load
cannot be standardized among patients during the
treatment period so to avoid this the load of eccentric
exercises was increased according to the patient’s
symptoms to prevent re-injury. In this study it was
not able to define the velocity of contraction to avoid
the possibility of re-injury and difficulty in replication,
to overcome this patients were asked to perform the
eccentric exercises slowly. Static stretching exercises
are individualized by the patient’s description of the
discomfort and pain experienced during the
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procedure and therefore cannot be generalized to
the individual.

Therefore, based on the findings the present study
found that there is a statistically significant effect
medial to lateral tapping with exercise programme in
improving pain and functional disability than
exercises programme alone. Hence, the present
rejects null hypothesis.

LIMITATIONS OF THE STUDY:

1. Subjects with wide range group between 30 to 50
years of age were considered for the study, thus
results cannot be generalized to individual age.

2. Follow-up was not done therefore long term
effects were not found.

3. Only pain and functional ability were studied.
Measurements such as sensitivity to pain, range
of motion and quality of life were not studied.

RECOMENDATION FOR FUTURE RESEARCH:

1. Further study on other taping techniques
combined with exercise programme and other
treatment technique needed to find the effective
intervention for lateral epicondylitis.

2. Studies are needed to find the long term effect of
combined medial to lateral taping with exercise
programme.

3. Further study can be carried on effectiveness of
taping technique combined with exercise
programme on other outcome measures such as
grip strength, ROM, and quality of life.

CONCLUSION:

The present study concludes that 4 weeks of
combined medial to lateral tapping with exercises
programme for lateral epicondylitis found significant
effective in improvement of pain and functional
abilities than only exercise programme. It is clinically
important to consider combined Medial to lateral
tapping with exercise programme as an adjunct to
exercise program for patients with Lateral
epicondylitis.
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