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Abstract

This experimental study design investigated the effect of Mulligan taping on patients diagnosed with lateral
epicondylitis who were treated with Mulligan mobilization and conventional therapy (Ultrasound therapy and
Stretching). A total of 40 patients aged between 25 to 55yrs were randomly assigned in two groups. Group A -
Experimental group n=20 receiving Mulligan taping, Mulligan mobilization and conventional therapy & Group
B - Control group n= 20 receiving Mulligan mobilization and conventional therapy alone)

Both the groups received 10 treatment sessions for two weeks. Baseline measurements of 3 outcome measures
NPRS (Numerical pain rating scale), Grip strength and functional activity were taken on day 1,5 and 10. Intra
group analysis showed that both the groups had statistically significant improvement in NPRS score, Grip
strength and functional performance, but inter group analysis showed group A receiving Mulligan taping had
statistically significant improvement in all three outcome measures as compared to Group B. Study concludes that
Mulligan taping when given in addition with Mulligan mobilization & conventional therapy gives more significant
improvement in pain, grip strength and functional status in patients with lateral epicondylitis as compared to,
when treated with Mulligan mobilization and conventional therapy alone.

Keywords: Lateral epicondylitis, Mulligan Mobilization with Movement, Mulligan taping, Conventional
therapy, Grip strength, Numerical pain rating score, Functional pain status score.
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Introduction

Lateral epicondylitis is one of the commonest lesion
of arm and was first described in by Runge in 1873.
The term lateral epicondylitis or tennis elbow is
widely used to describe an overuse injury causing
tendinitis of the extensor carpi radialis brevis
(ECRB) that is characterized by pain and tenderness
over the lateral epicondyle.” The term tennis elbow
is a misnomer since it occurs in non-tennis players
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also.? There are numerous intrinsic and extrinsic
factors causing lateral epicondylitis microtrauma
caused due “repetitive strain injury”, when muscles
are overloaded than the load they can withstand
or flexibility deficiencies in the forearm extensor
muscle or inadequate forearm extensor power and
endurance to withstand normal, forceful repetitive
movements placed against forearm extensors.*

Recently, researchers have come to prefer the
term tendinosis.>* Physical examination will
confirm tenderness over the common extensor
tendon origin often localized to the extensor carpi
radialis brevis. Isokinetic strength deficits may also
be observed.?* The grip becomes weak probably due
to voluntary diminution of effort to avoid undue
pain., sometimes wasting of the affected muscles is
also seen in long standing cases.” Many traditional
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interventions have been used to treat this condition,
including non-steroidal anti-inflammatory drugs,
corticosteroid injection;*” cryotherapy in the acute
stage followed by heat in the more chronic stage,
friction massage, rest;'*'! ultrasound (US); ** laser,"
counterforce bracing'® lateral extensor release,'
progressive strengthening; and stretching exercise
therapy.”” As Garret et al. (2000)*® concluded that
“the traditional modalities of physiotherapy fail
specifically to improve the quality of collagen in
tendons or bring in new vascularity to promote
tissue healing,” new treatment measures must be
studied for better treatment plan.

Mobilization with movement (MWM) is a type of
joint mobilization developed by Brian Mulligan.”
Mulligan’s original theory for the effectiveness
of an MWM is based on the concept related to a
‘positional fault’ that occur secondary to injury and
lead to maltracking of the joint causing restrictions
in physiological movement resulting in symptoms
such as pain, stiffness or weakness (Mulligan,
2004). MWM'’s correct this by repositioning the
joint causing it to track normally minimizing the
compressive forces generated by that movement."

Taping is one of the treatment techniques used
in Physiotherapy. The basic rational for taping is to
provide protection and support to an injured part
while permitting optional functional movement.
As essential rehabilitation tool, taping enhances
healing, by allowing early activity within careful
controlled ranges. It permits an early return to daily
activities by protecting the area from further injury
and avoiding compensatory injury elsewhere.?

Brian Mulligan has proposed taping techniques
for various dysfunctions. It is effective in pain relief
by maintaining the correction of the position fault
thus limiting harmful movement and allowing pain
free functional movement. so, it prevents further
injury of involved structures enhancing its healing
process. Maximum studies of Mulligan taping were
done with adjunct with its Mulligan mobilization
with movement in lateral epicondylitis but very
few studies had been done on clinical efficacy of
Mulligan taping."

So, our purpose of study was to evaluate the
effect of Mulligan taping when given along with
Mulligan mobilization with movement and
conventional therapy in the treatment of lateral
epicondylitis in terms of pain and grip strength and
functional activities.

Methodology

40 patients including both male and female aged
25 to 55yrs diagnosed with lateral epicondylitis by
Orthophysicians who were send to physiotherapy
department for treatment were included in study
and were randomly assigned into two groups,
Experimental group A (n= 20) and control group
B(n=20). Patients with history of trauma, surgery,
previous acute infection of elbow or patients who
have undergone steroid injection within last 30
days were excluded from study. Patient with
cervical spine dysfunction, radial tunnel syndrome
or posterior interosseous nerve syndrome were
also excluded. After detail explanation of nature
of study, informed consent was obtained from all
the patients who volunteered for the same. Patient
were assessed for 3 outcome measures. Pain, grip
strength and functional status.

Pain were assessed using Numerical pain rating
scale where21

0 = No Pain

1-3 = Mild Pain (nagging, annoying, interfering
little with ADLs)

4-6 = Moderate Pain (interferes significantly with
ADLs)

7-10 = Severe Pain (disabling; unable to perform
ADLs)

Grip strength was assessed with Hand
dynamometer. A standard position for testing
recommended by American society of hand

therapist was used??*
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Fig. 1: Position of Hand while testing hand grip strength.

Functional status of the patient was assessed by
Functional Pain Scale* Score -

0: no discomfort

1: slight discomfort

2: moderate discomfort
3: Quite a bit discomfort
4: Extreme discomfort

Activities given were as follows and score was
recorded

e Usual work, housework or school activities.

e Usual hobbies,
activities

sporting or recreational

* Using tools or appliances

e Self-dressing

* Squeezing or gripping an object

*  Opening doors with the involved limb.
* Activities such as sweeping or raking.

e Carrying a small suitcase with the involved
limb.
* Opening a jar or can
*  Writing or using a keyboard
The physical functions were tested using a
functional pain scale, the patients were asked to

perform above listed 10 activities. Subjects were
asked to rate intensity of their pain from 0-4

accordingly in each activity. Maximum possible
score on this scale can be 40. (Fig. 1)

Mulligans  mobilization  technique: ~ Mulligan
mobilization was given to both the groups with
patient lying in supine position with elbow
extended and forearm pronated. Distal humerus
of the patient was stabilized by the therapist and
therapist gave lateral glide to proximal forearm
with webspace of another hand. Patient was asked
to perform, the pain producing movement (such as
gripping or wrist extension) during glide procedure
. When glide is applied correctly, the patients will
not complain of any pain. The dosage was 10 MWM
in one set, 2 sets per session were given and a total
of 10 sessions were completed in 2 weeks.” (Fig. 2)

Fig. 2: Mulligan Mobilization for Tennis elbow.

Mulligans  taping technique: Mulligan taping
treatment was given only to group A (experimental
group) after receiving MWM treatment session.
Kinesio tape was used for taping. Skin was shaved
and cleaned with spirit prior the tape application.
Subject was made to lie down on a plinth and tape
is placed around elbow joint over extensor carpi
radialis muscles, when the elbow is in slight flexion
and forearm in pronation. At the beginning of
taping, lateral gliding of extensor group muscles
was done and then tape was applied over it
maintaining the glide.” (Fig. 3)

Fig. 3: Mulligan taping maintaining lateral glide.
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Fig. 4: Post Taping.
& oSt aps and 10th day of treatment.

Result

Table 1: Distribution of age and gender.

Assessment for NPRS, grip
functional pain scale score was recorded on 1st ,5th

Both experimental and control groups were
given Ultrasound at the intensity of 1W/Cm2 for
the period of 5 min. Both groups were taught a self-
stretching exercise regime. The wrist extensors were
stretched in standing position by the patient with
the shoulder flexed to 90°, elbow extended, and the
opposite hand pulling the wrist into flexion with
stretch held for 30 seconds. It was done twice a day,
three repetitions were performed and a 30-second
rest between repetitions was allowed. (Fig. 4)

strength and

Experimental group (A) Control group (B) p value
Number of subjects, n=40 20 20
Mean age (yrs) 40.35 38.70 0.09NS p>0.05
Male/ female 12/8 9/11 0.34 NS p>0.05

Table 2: Intra group comparision of pain on NPRS in group A at 1st ,5th and 10th day.

Descriptive Statistics

Mean N Std. Deviation Std. Error Mean
1st Day 6.80 20 1.05 0.23
5th Day 5.15 20 0.98 0.22
10th Day 2.60 20 0.99 0.22
Student’s paired t test
Paired Differences t df p-value
Mean Std. Std. Error 9504 Confidence Interval
Deviation Mean of the Difference
Lower Upper
1st Day - 5th Day 1.65 048 0.10 142 1.87 15.07 19 0.000 S,p<0.05
1st Day - 10th Day 4.20 0.52 0.11 3.95 4.44 35.90 19 0.000 S, p<0.05
5th Day - 10th Day 2.55 0.60 0.13 2.26 2.83 18.85 19 0.000 S, p<0.05

Table 3: Intra group Comparison of pain on NPRS in group B at 1st ,5th and 10th day.

Mean N Std. Deviation Std. Error Mean
1st Day 6.45 20 1.05 0.23
5th Day 3.75 20 1.40 0.31
10th Day 1.50 20 1.19 0.26
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Student’s paired t test

Paired Differences t df p-value
Mean Std. Std. Error  95% Confidence Interval of
Deviation Mean the Difference
Lower Upper
1st Day - 5th Day 2.70 0.73 0.16 2.35 3.04 16.48 19 0.000 S,p<0.05
1st Day - 10th Day 4.95 0.60 0.13 4.66 5.23 36.60 19 0.000 S,p<0.05
5th Day - 10th Day 2.25 0.55 0.12 1.99 2.50 18.29 19 0.000 S,p<0.05

Table 4: Intra group Comparison of grip strength in group A at 1st, 5th and 10th day.

Mean N Std. Deviation Std. Error Mean
1st Day 23.40 20 3.39 0.75
5th Day 23.85 20 5.99 1.34
10th Day 23.90 20 1.44 0.32
Student’s paired t test
Paired Differences t df p-value
Mean S.t d'. Std. Error 9?:1/:e$\(r’ar;f(i)?etﬁze
Deviation Mean Difference
Lower Upper
1st Day - 5th Day -0.45 3.80 0.85 -2.23 1.33 0.529 19 0.603 NS,p>0.05
1st Day - 10th Day -0.50 3.20 0.71 -1.99 0.99 0.698 19 0.494 NS,p>0.05
5th Day - 10th Day -0.05 5.51 1.23 -2.62 2.52 0.041 19 0.968 NS,p>0.0

Table 5: Intra group Comparison of grip strength in group B at 1st ,5th and 10th day.

Descriptive Statistics

Mean N Std. Deviation Std. Error Mean
1st Day 24.50 20 241 0.54
5th Day 24.90 20 2.38 0.53
10th Day 25.75 20 3.52 0.78
Student’s paired t test
Paired Differences t df p-value
Mean S‘t d'. Std. Error 9?;/;?“;’:12‘?&:9
Deviation Mean Difference
Lower Upper
1st Day - 5th Day -0.40 1.81 0.40 -1.25 045 0.98 19 0.338 NS,p>0.05
1st Day - 10th Day -1.25 3.19 0.71 -2.74 0.24 1.75 19 0.096 NS,p>0.05
5th Day - 10th Day -0.85 2.34 0.52 -1.94 0.24 1.62 19 0.122 NS,p>0.05

Table 6: Intra group Comparison of Functional Pain Scale in group A at 1st ,5th and 10th day.

Descriptive Statistics

Mean N Std. Deviation Std. Error Mean
1st Day 25.60 20 5.66 1.26
5th Day 21.15 20 549 1.22
10th Day 15.30 20 5.34 1.19

POT]J / Volume 13 Number 3 / July - September 2020



128 Physiotherapy and Occupational Therapy Journal

Student’s paired t test

Paired Differences t df p-value
o .
Std. Std. Error 95% Confidence
Mean P Interval of the
Deviation Mean .
Difference
Lower Upper
1st Day - 5th Day 445 1.66 0.37 3.66 523 11.92 19 0.000 S,p<0.05
1st Day - 10th Day 10.30 229 0.51 9.22 11.37 20.05 19 0.000 S,p<0.05
5th Day - 10th Day 5.85 1.87 0.41 4.97 6.72 13.97 19 0.000 S,p<0.05

Table 7: Intra group Comparison of Functional Pain Scale Score in group B at 1st ,5th and 10th day.

Descriptive Statistics

Mean N Std. Deviation Std. Error Mean
1st Day 19.95 20 6.24 1.39
5th Day 15.60 20 6.07 1.35
10th Day 10.05 20 5.86 1.31
Student’s paired t test
Paired Differences t df p-value
o .
Std. Std. Error 95% Confidence
Mean . Interval of the
Deviation Mean .
Difference
Lower Upper
1st Day - 5th Day 435 1.34 0.30 3.71 4.98 14.42 19 0.000 S,p<0.05
1st Day - 10th Day 9.90 2.84 0.63 8.56 11.23 15.56 19 0.000 S,p<0.05
5th Day - 10th Day 5.55 218 0.48 452 6.57 11.34 19 0.000 S,p<0.05

Inter group comparison data

Graph 1: Inter group Comparison of pain on NPRS in both the groups A and Bat 1st 5th and 10th day.
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Graph 2: Inter group Comparison of grip strength in both the group A and B at 1st ,5th and 10th day.
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Graph 3: Inter group Comparison of Functional Pain Scale in both the groups A and B at 1st 5th and 10th day.
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Table 8: (comparison of outcomes).
Experimental group A Control group B Change P value
Outcome 1ST 5TH  10TH  1ST 5TH  10TH 10TH
measures day day day day day day 18T day 5TH day day
NPRS 6.45 3.75 1.50 6.80 5.15 2.60 0.35 1.40 110 0300NS 0.001S 0.003S
Grip Strength 2450 2490 2575 2340 2385 23.90 11 1.05 185 0.245NS 0471NS 0.036S
Functional Status ~ 19.95 1560  10.05 2560 2115 1530  5.65 5.55 525  0.005S 0.004S 0.005S

a. Age and gender distribution: No significant
difference was found in age and gender wise
distribution of subjects in both the groups

(p>0.05) Table 1.
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b. NPRS: The mean values of pain on NPRS was
taken for both the groups on 1st, 5th and 10th
day of treatment session. By using “paired t’
test significant reduction in pain was found in
both the groups. (Table 2 and 3).
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But when control group and experimental group
were compared for painonNPRSon1st, 5thand 10th
day by using ‘unpaired t’ test, no significant change
in pain was found at Day 1 (t=1.051, p=0.300NS) but
significant change was found on 5th day (t =3.637,
p= 0.001S) and 10th day (t = 3.168, p = 0.003S)
(Table 8, graph 1)

The mean value of pain on NPRS in experimental
group A was found less as compared to control
group. Hence experimental group receiving
Mulligan taping in addition with Mulligan
mobilization MWM and conventional therapy is
found to be more effective in reducing pain than
control group B receiving MWM and conventional
therapy alone.

c.  Grip strength: The mean value of grip strength
was taken for both the groups on 1st, 5th
and 10th day of treatment session. By using
‘paired t' test, no significant improvement
was found in both the groups (Table 4
and 5)

But when control group and experimental group
were compared for grip strength on 1st ,5th and
10th day by using ‘unpaired t" test no significant
change in grip strength was found on 1stday (t=1.81,
p=0.245NS) and 5th day(t =0.728, p= 0.471NS), but
significant change was found on 10th day (t=2.173,
p =0.036 S) (Table 8, graph 2)

The mean grip strength in experimental group
was found more than control group, and its
improvement was significant on 10th day. Hence
Mulligan taping, when given in addition with
MWM and Conventional treatment is found to
be more effective in increasing grip strength than
MWM and Conventional treatment alone.

d. Functional pain scale score: The mean values of
functional pain scale score were taken for both
the groups on 1st, 5th and 10th day of treatment
session. By using ‘paired t’ test. Significant
decrease in functional pain scale score was
found in both the groups. (Table 6 and 7)

But when control grp and experimental group
were compared for functional pain scale score
on 1st, 5th and 10th day by using ‘unpairedt’
testsignificant decrease in functional pain scale
score was found on 5th day (t =3.02, p= 0.004S) and
10th day (t =2.96, p = 0.005S) (Table 8, graph 3)

The mean Functional pain scale score in
experimental group was found less as compared to
control group. Hence Mulligan taping when given

in addition to MWM and Conventional treatment is
found to be more effective in improving functional
activities of subject than MWM and Conventional
treatment alone.

Discussion

Our study was carried out to compare the effect
of Mulligan taping when given in addition with
MWM and conventional therapy in terms of pain,
grip strength and functional activities in patient
with lateral epicondylitis when treated with MWM
and conventional therapy alone.

In our study, chi square statistical analysis
was used to compare the distribution of subjects
according to the age and gender for both the groups.
The paired ‘t’ test was used for comparing effect of
treatment through outcome measures within the
group for both control and experimental group
(intra group). Student unpaired ‘t’ test was used
to compare the statistical difference of outcome
measures in between the control and experimental
group (inter group), with p<0.05 taken as indicating
statistical significance.

In our study we found that Mulligan taping
when given in addition with Mulligan mobilization
and conventional therapy resulted in better
outcome in the patients than those treated with
Mulligan mobilization and conventional therapy
alone in terms of pain, grip strength and function.
According to Melzack and Wall pain gate theory,
stimulation of large diameter myelinated afferent
neurons inhibits nociceptive afferent input at
the spinal cord level. Descending pain inhibitory
system also plays a role in pain inhibition.”
Mulligan mobilization stimulates this descending
pain inhibitory system thereby causing immediate
pain relief. Brian Mulligan has proposed,
taping techniques is effective in pain relief by
maintaining the correction of the position fault
thus limiting harmful movement and allowing
pain free functional movement, so it prevents
further injury of involved structures enhancing its
healing process.?*” Taping has an effect on pain
as cutaneous stimulation provided by the taping
techniques stimulates the large mechanoreceptors
thereby causing neural inhibition and decreased
pain perception (Pooja Arora et al., 2012).%

In this study, it was found that experimental
group receiving Mulligan taping had significant
decrease in pain , as taping helped in maintaining
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the Mulligan mobilization glide for longer time.
This allowed for maintaining the correction of
positional fault for longer time thereby limiting
harmful movements. It also allowed pain free
functional movement thereby decreasing load
distribution on ECRB junction. The present study
support the findings of study done by Akram Amro
MPH , Ina Diener PhD, (2010)® which concluded
that Mulligan mobilisation with movement and
Mulligan taping technique gives statistically
significant improvement in pain and grip
strength. Present study also support the findings
of Alireza Shamsoddinil, Mohammad Taghi
Hollisaz, PhD. Rahmatollah Hafezi, PhD (2010)®,
which investigated the initial effect of taping
technique on wrist extension and grip strength
and pain of individuals with tennis elbow. The
result demonstrated a significant increase in grip
strength. It is proposed that possible model of the
mechanism of action for diamond taping in lateral
epicondylalgia relates to its neurophysiologic
effects on the nervous system, particularly the
nociceptive system. In this neurophysiological
model the tape may exert an effect on grip strength
by primarily altering pain perception, either locally
at the elbow by inhibiting nociceptors, facilitating
large afferent fibers input into the spinal cord and/
or possibly by stimulating endogenous processes of
pain inhibition.

Limitation

Study with larger sample size is required to examine
the effects in larger affected population. Also, the
follow up of the patients was not taken after two
weeks to assess the long-term effect of the treatment
given in the subjects. The neurophysiological
mechanisms thought to be responsible for the
effects of MWM also need to be explored further.

Conclusion

The study concludes that Mulligan taping when
applied in addition to MWM and conventional
therapy gives more significant reduction in pain and
improvement in grip strength and functional status
than when treated with MWM and conventional
therapy alone in patients with lateral epicondylitis.
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