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Mobilization with Movement (MWM)
Brian Mulligan has freshly described manual thera-
py involvement in which therapist applied a passive 
mobilization to a joint and sustained it with simulta-
neous physiologic (osteokinematic) movement of 
the joint, which was actively performed by the 
patient, and passively performed by the thera-
pist10,11. The technique termed as “mobilization with 
movement” (MWM) is claimed to carry about rapid 
ache relieving effects and activities (like enhanced 
grip strength) immediately following their function12. 
It had been found that MWM triggers reduced 
soreness, improves pain free grip strength (PFGS), 
and increases chance to bear resisted isometric 
wrist extension, moreover, 2 weeks of the treatment 
and 1 month follow up revealed full activity and the 
patients were free from the ache13,14.

For this purpose, the physiotherapist applied lateral 
glide on lateral side while patient flexed and 
extended the elbow. Even researches10,11,15,16 have 
outlined that the reduced ache as well as 
enhanced proper grip strength soon after MWM is a 
cure for lateral epicondylitis.

Manipulation
Manipulation17 assumed substantive good results 
dealing with lateral epicondylitis, applying deep 
transverse friction massage (DTFM) in conjunction 
with Mill’s manipulation. Patient needs to follow the 
procedure 3 times every week for twenty eight 
days17,18.

Deep Transverse Friction Massage (DTFM)
DTFM is really a precise form of connective tissue 
massage used specifically towards soft tissue struc-
tures, for instance; tendon. It had been developed 
within an experimental way by manipulation and 
now utilized widely within rehabilitation prac-
tice10,19-22. Starting position of individual is sitting 
down with elbow 900 flexion and forearm supinated. 
The therapist’s thumb is flexed 900, placed lateral to 
the lateral epicondyle. DTFM should be given in 
front of epicondyle; therefore the individual brings 
his or her thumb onto anterior facet of the bone. The 
right location can be attained while just a smaller 
selection of movement is achieved (an interpreta-
tion of movements in the medial direction) and 
once the movement is prevented using a more 
challenging end–feel. Additional fingers work as 
fulcrum at the medial side of elbow. The actual 
active phase in the deep friction is interpretation of 
movement at the front end of the particular lateral 
epicondyle, together with force employed is medi-
al/downward route. DTFM is usually applied 10 
minutes each day or at least after 48 hours due to 
painful hyperemia caused, to arrange the particu-
lar tendon for tricks 17,18,19,21,23. Unfortunately, this 
technique has evolved as very agonizing although 
patient shouldn't abduct the arm, nor thumb of 
therapist ought to be set way too high or far too flat. 
The physical therapist’s hand and patient’s skin 

move in a single model, if not necessarily subcuta-
neous fascia might lead to blister formation or bruis-
ing19 stimulates vasodilatation along with increased 
blood flow to areas. This could reduce irritants and 
improve the transportation associated with endog-
enous opiates, resulting in diminished pain through-
out.

Mill’s Manipulation
Mill’s manipulation is the commonest technique 
used by physiotherapists19,20,24. It is convinced that 
manipulation should be performed directly follow-
ing DTFM so long as the patient features a complete 
choice of elbow extension passively. If this passive 
elbow extension is unchangeable, thrust in manipu-
lation probably influences the elbow articulation, 
more readily large velocity steady thrust17,18.

The position of patient is sitting and therapist stands 
at the back, the person holds the affected arm of 
patient in 900 abduction using internal rotation in 
order that the olecranon is pointed upward. The 
therapist flexes the wrist; pronates the forearm with 
one hand while other hand is placed on olecranon 
process. Although keeping the wrist in flexion and 
pronation the physiotherapist delivers low ampli-
tude, high velocity thrust by the end range of elbow 
extension.

This kind of exercise is usually accompanied only at 
every therapy session because it is not at all a 
relaxed technique to sufferer, and the issue of thera-
py frequently turns into fully apparent within the 
following week 17,18,24.

METHODOLOGY

Study setting
Study was conducted in Physiotherapy OPD in 
Ziauddin Hospital (Clifton, North and Kemari cam-
puses) and also in Ziauddin college of Physical 
Therapy.
Study design
Randomized Control Trial
Duration of the study
Six month
Sampling technique
Simple Random Sampling.
Sample size
A sample of 20 patients was included in the study. 
Sample size calculated through open Epi calcula-
tor.
Group A: MWM + Exercise
Group B: Manipulation + Exercise
Inclusion criteria
i. Unilateral symptomatic lateral epicondylitis.
ii. Both female and males between 20 to 50 years of 
age, suffering from tennis elbow from last 1 to 5 
month
iii. Tenderness and pain over the origin of extensor 
muscle of forearm.
iv. Pain in one of the following special test: Cozen 

test, Mill’s test and Maudslay’s test.
Exclusion criteria
i. History of previous surgeries or fracture at the 
elbow joint.
ii. If complete extension cannot occur at elbow.
iii. Hyper mobile joint.
iv. Hypersensitive skin.
v. Use of steroid injection during last 3 months.
vi. Osteoporosis
Data Collection Tool
   Patient – Rated Forearm Evaluation Questionnaire.
 Hand held dynamometer – Baseline evaluation 
instrument.
Main Outcome Method
The outcome measures are:
   Pain (visual analog scale)
   Hand grip (hand held dynamometer)
  Patient rated tennis elbow evaluation question-
naire (functional status)
Intervention
Subjects were randomly assigned into 2 groups.
Group A
10 patients received MWM. Patients were instructed 
to lie supine with elbow extended and forearm 
supinated on the treatment table. The therapist 
stabilized distal part of humerus, mobilizing hand at 
the proximal radius to apply lateral glides from later-
al border of 2nd metacarpal then the patient was 
instructed to move elbow in extension and flexion. 
MWM was applied with sustained pressure of lateral 
glide up to thirty seconds. It was done for three sets 
with thirty seconds rest time at every alternate day 
(3 times a week) for 4 weeks.
Group B
10 patients received Manipulation. DTFM and mills 
manipulations were applied on Lateral Epicondyle 
at every alternate day (3 times a week) for 4 weeks.
Deep Transverse Frictions Massage (DTFM)
The patient sits with elbow in 90o flexion and forearm 
supination. The examiner’s thumb is in 90o flexion, 
with the pad of the thumb lateral to the lateral 
epicondylitis. The DTF has to be applied at the ante-
rior of the LE with force applied in a medial/down-
ward direction. DTF can be requested 10 minutes so 
that desensitizing effects occur to arrange this 
tendon for mills manipulation.
Mills Manipulation
Mill’s manipulation executed instantly after the DTF. 
Patient is in sitting position with backrest; therapist 
stands posterior to the patient. The arm of patient is 
in 900 abduction, internal rotation and forearm 
pronation. The therapist hold the patient’s wrist in full 
flexion, the other hand is placed over the olecranon 
although maintaining the full flexion of the wrist and 
pronation of the forearm, the therapist gives thrust 
at the end range of extension of the elbow joint.
Data analysis procedure
Statistical package for social science (SPSS – 20) 
was used to evaluate data, standard deviation and 
means.

RESULT

The purpose of this study was to compare the effect 
of Mobilization with movement (MWM) with exercis-
es Vs Manipulation (DTFM and Mill’s manipulation) 
to minimize pain and improving the grip strength 
and functional status of the involved extremity as a 
result of Lateral Epicondylitis.
A total of 20 patients were randomly

selected and divided in to 2 equal groups including 
5 males and 15 female patientsas shown in graph 1.

In this study group A received treatment including 
MMW with exercises and group B received Manipu-
lation with exercises as shown in the below graph 2.
VAS
Group A
The result shows that the mean pain score of VAS 
before treatment 4.70 ±1.418, but after treatment 
VAS were decreased and intensity of pain was 0.10 
±0.316. P – Value < 0.05.
Group B
It has been observed that mean pain score of VAS 
before treatment was 5.20 ±0.632 and after treat-
ment it was decreased and new value 0.5 ±0.527. P 
– Value < 0.05.
Table 1 showed that the improvement in both pre 
and post VAS in group A and group B with both 
treatment methods were same.
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ABSTRACT

The purpose of the case study was to identify the importance of 
Exercise Consultation (EC) based on Transtheoretical Model (TTM) 
and Relapse Prevention Model. A 58 years old woman in the 
precontemplation phase is found to be inactive and is not willing to 
change the high risk behavior. On evaluation the functional status 
and a shuttle walk test (SWT) was performed where the level 4 out of 
12 was attained initially with a peak heart rate of 130. The target was 
to incorporate TTM on patient in order to motivate her to proceed 
activities in her daily routine and move towards the action / mainte-
nance stage. The process of changing was divided into experiential 
(thinking) and behavioral (doing) for the patient in order to motivate 
her to do physical activity. Furthermore counter-conditioning, 
helping relationships and self-liberation was utilized to improve the 
activity. Smarter goals were set up by dividing into weekly (short 
term), 2 monthly (intermediate) term and 4 monthly (longer) basis. 
Exercise adherence has found to be significantly affected by age, 
gender, physical as well as psychosocial well-being. Behavioral 
change model was found to be beneficial for the patient in cardiac 
rehabilitation phase 3. More significant results may be accom-
plished by incorporating TTM on larger scales.
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Transtheoretical Model, Precontemplation stage, Exercise Consulta-
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In this study group A received treatment including 
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VAS
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The result shows that the mean pain score of VAS 
before treatment 4.70 ±1.418, but after treatment 
VAS were decreased and intensity of pain was 0.10 
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It has been observed that mean pain score of VAS 
before treatment was 5.20 ±0.632 and after treat-
ment it was decreased and new value 0.5 ±0.527. P 
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treatment methods were same.

INTRODUCTION

With advent of exercise based practice cardiac 
rehabilitation (CR) has promoted the recovery, 
enabling the patients to maintain and achieve 
better health whereby reducing the risk of heart 
diseases1,2. However, the evidence has been provid-
ed that CR has prevented the secondary risk factors 
when a special consideration was laid on the 
psychosocial aspects3. At present the main focus 
has been laid upon the cardiac phase III, known as 
a transition phase between the hospital and the 
community, where the first half may be taken in the 
hospital and the second half in the community. 
Moreover, individualized exercise programs taught 
during phase 3 lays a positive impact on the physi-
cal and the psychological measures4. However, the 
emphasis is laid especially on modifying the risk 
factors and increasing the exercise tolerance on 
the patients with a low baseline exercise function5,6. 
Therefore, different models for the behavior change 
were presented in order to understand the exercise 
behavior as well as providing a framework to devel-
op effective interventions to promote the physical 
activity on regular basis in phase 3 and 4 CR7. How-
ever, with the increasing magnitude of risk factors 
and a poor adherence to the cardiac rehabilitation 
programs a dynamic approach to the better under-
standing of different stages of behavior have been 
used recently8. However, Transtheoretical Model 
(TTM) effectively used to provide the basis of activity 
intervention used in the cardiac rehabilitation to 
adhere the patient to long term physical activity7. 
Therefore, a better understanding of exercise 
adherence based on TTM may be achieved 
through a case study given below.

CASE STUDY

A 59 year old married woman identified with the 
acute coronary syndrome (ACS) after the first 
episode of acute chest pain. The patient presented 
with a past medical and family history of previous 
chest pain and a raised cholesterol level to 
(6.5mmol/l) was invited to participate in the phase 
III CR at the hospital. At present the patient is 
healthy and on statin and aspirin. She is also taking 
paracetamol for headaches and joint aches. No 
history of physical activity is presented by the 
patient in the school life as well as at present, 
although a facility of gym is provided by the partner.

A physical therapist evaluated the functional status 
and a shuttle walk test (SWT)9 was performed where 
the level 4 out of 12 was achieved initially. The 
patient while performing the test had to stop due to 
breathlessness with a peak heart rate of 130. The life 
style of the patient is stressful where less relaxation 
time is present, as always been preoccupied with 
work and family, but still enjoying reading and 
watching television. Therefore, the physical thera-
pist designed a cardiac rehabilitation exercise 

program to encourage the patient to achieve the 
optimal physical activity and psychological 
well-being in the community2. However, in order to 
tailor the patient into the significant exercise 
prescription and supervision, risk factors were strati-
fied according to the guidelines in AACVPR10 into 
mild, moderate and high risk (Table 1)

However, as the risk stratification was done, the 
patient was found to be on moderate to high risk

while considering the age and gender as signifi-
cant. Evidence reveals that the patient presented 
with poor compliance to physical activity as well as 
increased depression affecting the QOL10.

While taking the history, past smoking, as well as 
decreased functional capacity was considered 
while setting the objectives in phase III, to deliver 
safe and effective exercise as well as preparing the 
patient to sustain activity for a longer period as 
living in the community11.

Among the different interventions used to promote 
the physical activity on long term basis Exercise 
Consultation (EC) based on TTM was selected and 
has found to be effective in increasing the physical 
activity in long duration when comparison was 
made with the regular exercise program12.

While considering the long term planning, moder-
ate intensity exercise was proposed to be incorpo-
rated into daily life activities in order to encourage 
the patient for the long term exercise after the com-
pletion of the supervised program in the phase 32. 
But the evidence has presented that the patients 
may not adhere to the long term exercise due to 
which the benefits of phase III are lost while 
performing the phase 413, similar was the case with 
the patient, as she was not interested in performing 
the regular physical activity of moderate intensity 
on 5 days per week for 30 minutes14 as recommend-
ed as may be able to sustain for longer term7. How-
ever, previous evidence had shown that adherence 
to the physical activity during the CR has been 
extremely poor especially at the end of the phase 
37 still EC has shown to improve the sedentary life 
style while comparing with the normal exercise 
protocol15.

According to the TTM stage of change criteria the 
patient was placed in the pre-contemplation stage 
due to the inactivity and unwillingness to change 
the high risk behavior in the foreseeable future16. 
Hence the patient was in the ‘negative’ frame of 
mind. Since the TTM is hypothesized into three differ-
ent components such as the process of changing, 
decisional balance and self-efficacy to allow the 
movement from pre-contemplation stage to the 
maintenance stage17. The process of changing was 
divided into experiential (thinking) and behavioral 
(doing) for the patient in order to motivate the 
patient to do the physical activity15. However, the 
adherence has different psychological beliefs 
regarding benefits and barriers to exercise, having 
different levels of confidence in their ability to 
overcome barriers to exercise, and use different 
processes of change. (Table 2)

As previously a meta-analysis found the use of   
experiential and behavioral process had the largest

increase occurring from the pre-contemplation to 
contemplation process but the frequency of 
behavioral process has been considered as more 
significant than the experiential process7 so it was 
adopted. Hence, after achieving the goals of the 
pre-contemplation the patient was moved to the 
next stage of contemplation where a comparison 

between the pros and cons of the engaging in the 
exercise was given16. Although the patient was 
aware of benefits of change, risk involved in chang-
es and the barriers to overcome the change15. How-
ever the strategies applied to the patient were:
  Counter-conditioning: Discussions on increasing 
the activity such as walking to work place and 
taking stairs instead of lift in order to induce 
minimum amount of activity.
   Helping relationships: As the patient is a working 
woman so colleagues were advised to provide 
support such as going out for shopping, or garden-
ing with the friends and family.
     Self-liberation: small goals were placed in order to 
increase the activity such as parking the car further 
for 2 days and walking twice a week or going out for 
small walks during the weekends with the husband.

However the phase from the preparation was a 
critical one where the patient was not only thinking 
about the changes but also implementing small 
activities that may not be enough to meet the 
guidelines15. However different strategies given in 
the table 3 were implemented:

However, the process of change for the exercise 
behavior revealed a significant stage of change in 
the more active rather than the sedentary catego-
ry18 which was actually the case and the patient 
entered into the action stage, where life style 
changes were made regularly and the patient 
remained active for six months. However, the physi-
cal therapist was worried as the study suggests 
action to be an unstable stage with a high risk of 
relapsing into the preparation stage15. However, the 
strategies implemented considered reinforcing the 
benefits of new behavior, rewarding success along 
with the support and goal setting such as:
    Physical activity decreases the high cholesterol   
level (benefit of new behavior).
    Rewarding a book of interest (reward giving).
    Using pedometer to count the number of steps   
(promoting physical activity).

Moreover, other strategy that was utilized to 
enhance the behavioral change was to weigh up 
the advantage and the disadvantages to the 
patient. However, such a strategy known as the 
decisional balance that is the core of TTM. However, 
losing weight, increasing well-being, social aspects 
of activity, feeling fitter and removing stress were 
considered as pros where as bad weather and less 

time to be spending with the family as some of cons. 
However, a barrier to be faced during the pre-con-
templation stage was the unawareness of the risk 
behavior or the subjectively reduced vulnerability 
due to the incorrect optimistic mindset15. Therefore 
the patient was prepared to have the knowledge 
of the risk that could be faced in order to reach the 
contemplation stage15. However, the main focus 
was laid in preventing the relapse of the patient in 
the previous stage where lack in time, stressful work, 
family (mortgage) problems may be rescheduled 
with a few coping strategies:
 Rescheduling the walking session with small 
amount of walks
    Promoting indoor activity such as gardening
   Use of stairs at work instead of parking at longer 
distances.

However, smarter (specific, measurable, accept-
able, realistic, time phased, and enjoyable and 
recorded) goals were set up by divided into weekly 
(short term), 2 monthly (intermediate) term and 4 
monthly (longer) basis as given in Table 4

The aim of consultation for the individual during the 
action or maintenance stages was to ensure regu-
larity and physical activity in phase 4 and prevent 
relapse7. However, the patient at the action and 
maintenance stages develop the self-learning and 
self-motivation strategies10. Since the patient loves 
to read and watch TV so, various strategies like 
supplemental audio-tapes, books, health maga-
zines, computer programs and websites may be 
helpful in encouraging the independence10. 
Although onsite all the strategies may not be provid-
ed as well as depending directly on the participa-
tion time given by the patient10. However, emails 
and telephone were planned for attaining the 
updates about the patient at weekly and monthly 
intervals but the security of the communication 
mode is still questionable.

Moreover, the psychosocial well-being may be a 
considered as challenge for the patient and family 

members face the adaptive challenges due to long 
term cardiac diseases10. As the patient is preoccu-
pied with work and the mortgage, stress was 
considered as a major risk factor, hence the family 
support may be correlated directly to the physical 
activity. However, it has been beneficial in reducing 
the stress. However a Meta-analysis has already 
revealed that exercise training has significant small 
to moderate effects on stress and anxiety. However, 
the aerobic training showed greater effect than the 
non-aerobic exercises; more over the length of the 
exercise has a direct impact on the effects as well. 
However, a recommendation of 30 minutes of regu-
lar exercise on at least 5 days every week were 
broken into 3 bouts of 10 min exercise daily provid-
ing the significant results as well. Since the patient 
has the facility of gym hence aerobic training was 
conducted to provide the significant results. Addi-
tionally, the social support provided by the family 
may motivate the patient to continue exercise in 
the CR7. The most important support could be 
provided by partner, as regular exercise at gym has 
been performed by him. Therefore partner shall:
    Motivate the patient to attend gym
    Go for long walk
    Sharing the stressful moments of work

CONCLUSION

Therefore, exercise adherence has found to be 
significantly affected by age, gender, physical as 
well as psychosocial well-being. While setting goals 
for a cardiac rehabilitation especially for patients 
with moderate to high risk factors behavioral 
change model was better to be incorporated into 
the cardiac rehabilitation phase 3. However, mod-
erate intensity exercises were found to be signifi-
cant to adhere to exercise.
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RISK FACTOR

Smoking moderate
past smoker 
(stopped 1/12 ago)
raised total cholestrol 
(6.5mmol)
desk work/no gym 
activity
little time to relax, 
mortgage to met,
Stress with work, 2 
children

high

moderate-high

moderate-high

Table 1: Risk stratification according to AACVPR, 2004

Lipid profile

Sedentary life style

Psychosocial 
dyfunction

RISK CAUSE
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Mobilization with Movement (MWM)
Brian Mulligan has freshly described manual thera-
py involvement in which therapist applied a passive 
mobilization to a joint and sustained it with simulta-
neous physiologic (osteokinematic) movement of 
the joint, which was actively performed by the 
patient, and passively performed by the thera-
pist10,11. The technique termed as “mobilization with 
movement” (MWM) is claimed to carry about rapid 
ache relieving effects and activities (like enhanced 
grip strength) immediately following their function12. 
It had been found that MWM triggers reduced 
soreness, improves pain free grip strength (PFGS), 
and increases chance to bear resisted isometric 
wrist extension, moreover, 2 weeks of the treatment 
and 1 month follow up revealed full activity and the 
patients were free from the ache13,14.

For this purpose, the physiotherapist applied lateral 
glide on lateral side while patient flexed and 
extended the elbow. Even researches10,11,15,16 have 
outlined that the reduced ache as well as 
enhanced proper grip strength soon after MWM is a 
cure for lateral epicondylitis.

Manipulation
Manipulation17 assumed substantive good results 
dealing with lateral epicondylitis, applying deep 
transverse friction massage (DTFM) in conjunction 
with Mill’s manipulation. Patient needs to follow the 
procedure 3 times every week for twenty eight 
days17,18.

Deep Transverse Friction Massage (DTFM)
DTFM is really a precise form of connective tissue 
massage used specifically towards soft tissue struc-
tures, for instance; tendon. It had been developed 
within an experimental way by manipulation and 
now utilized widely within rehabilitation prac-
tice10,19-22. Starting position of individual is sitting 
down with elbow 900 flexion and forearm supinated. 
The therapist’s thumb is flexed 900, placed lateral to 
the lateral epicondyle. DTFM should be given in 
front of epicondyle; therefore the individual brings 
his or her thumb onto anterior facet of the bone. The 
right location can be attained while just a smaller 
selection of movement is achieved (an interpreta-
tion of movements in the medial direction) and 
once the movement is prevented using a more 
challenging end–feel. Additional fingers work as 
fulcrum at the medial side of elbow. The actual 
active phase in the deep friction is interpretation of 
movement at the front end of the particular lateral 
epicondyle, together with force employed is medi-
al/downward route. DTFM is usually applied 10 
minutes each day or at least after 48 hours due to 
painful hyperemia caused, to arrange the particu-
lar tendon for tricks 17,18,19,21,23. Unfortunately, this 
technique has evolved as very agonizing although 
patient shouldn't abduct the arm, nor thumb of 
therapist ought to be set way too high or far too flat. 
The physical therapist’s hand and patient’s skin 

move in a single model, if not necessarily subcuta-
neous fascia might lead to blister formation or bruis-
ing19 stimulates vasodilatation along with increased 
blood flow to areas. This could reduce irritants and 
improve the transportation associated with endog-
enous opiates, resulting in diminished pain through-
out.

Mill’s Manipulation
Mill’s manipulation is the commonest technique 
used by physiotherapists19,20,24. It is convinced that 
manipulation should be performed directly follow-
ing DTFM so long as the patient features a complete 
choice of elbow extension passively. If this passive 
elbow extension is unchangeable, thrust in manipu-
lation probably influences the elbow articulation, 
more readily large velocity steady thrust17,18.

The position of patient is sitting and therapist stands 
at the back, the person holds the affected arm of 
patient in 900 abduction using internal rotation in 
order that the olecranon is pointed upward. The 
therapist flexes the wrist; pronates the forearm with 
one hand while other hand is placed on olecranon 
process. Although keeping the wrist in flexion and 
pronation the physiotherapist delivers low ampli-
tude, high velocity thrust by the end range of elbow 
extension.

This kind of exercise is usually accompanied only at 
every therapy session because it is not at all a 
relaxed technique to sufferer, and the issue of thera-
py frequently turns into fully apparent within the 
following week 17,18,24.

METHODOLOGY

Study setting
Study was conducted in Physiotherapy OPD in 
Ziauddin Hospital (Clifton, North and Kemari cam-
puses) and also in Ziauddin college of Physical 
Therapy.
Study design
Randomized Control Trial
Duration of the study
Six month
Sampling technique
Simple Random Sampling.
Sample size
A sample of 20 patients was included in the study. 
Sample size calculated through open Epi calcula-
tor.
Group A: MWM + Exercise
Group B: Manipulation + Exercise
Inclusion criteria
i. Unilateral symptomatic lateral epicondylitis.
ii. Both female and males between 20 to 50 years of 
age, suffering from tennis elbow from last 1 to 5 
month
iii. Tenderness and pain over the origin of extensor 
muscle of forearm.
iv. Pain in one of the following special test: Cozen 

test, Mill’s test and Maudslay’s test.
Exclusion criteria
i. History of previous surgeries or fracture at the 
elbow joint.
ii. If complete extension cannot occur at elbow.
iii. Hyper mobile joint.
iv. Hypersensitive skin.
v. Use of steroid injection during last 3 months.
vi. Osteoporosis
Data Collection Tool
   Patient – Rated Forearm Evaluation Questionnaire.
 Hand held dynamometer – Baseline evaluation 
instrument.
Main Outcome Method
The outcome measures are:
   Pain (visual analog scale)
   Hand grip (hand held dynamometer)
  Patient rated tennis elbow evaluation question-
naire (functional status)
Intervention
Subjects were randomly assigned into 2 groups.
Group A
10 patients received MWM. Patients were instructed 
to lie supine with elbow extended and forearm 
supinated on the treatment table. The therapist 
stabilized distal part of humerus, mobilizing hand at 
the proximal radius to apply lateral glides from later-
al border of 2nd metacarpal then the patient was 
instructed to move elbow in extension and flexion. 
MWM was applied with sustained pressure of lateral 
glide up to thirty seconds. It was done for three sets 
with thirty seconds rest time at every alternate day 
(3 times a week) for 4 weeks.
Group B
10 patients received Manipulation. DTFM and mills 
manipulations were applied on Lateral Epicondyle 
at every alternate day (3 times a week) for 4 weeks.
Deep Transverse Frictions Massage (DTFM)
The patient sits with elbow in 90o flexion and forearm 
supination. The examiner’s thumb is in 90o flexion, 
with the pad of the thumb lateral to the lateral 
epicondylitis. The DTF has to be applied at the ante-
rior of the LE with force applied in a medial/down-
ward direction. DTF can be requested 10 minutes so 
that desensitizing effects occur to arrange this 
tendon for mills manipulation.
Mills Manipulation
Mill’s manipulation executed instantly after the DTF. 
Patient is in sitting position with backrest; therapist 
stands posterior to the patient. The arm of patient is 
in 900 abduction, internal rotation and forearm 
pronation. The therapist hold the patient’s wrist in full 
flexion, the other hand is placed over the olecranon 
although maintaining the full flexion of the wrist and 
pronation of the forearm, the therapist gives thrust 
at the end range of extension of the elbow joint.
Data analysis procedure
Statistical package for social science (SPSS – 20) 
was used to evaluate data, standard deviation and 
means.

RESULT

The purpose of this study was to compare the effect 
of Mobilization with movement (MWM) with exercis-
es Vs Manipulation (DTFM and Mill’s manipulation) 
to minimize pain and improving the grip strength 
and functional status of the involved extremity as a 
result of Lateral Epicondylitis.
A total of 20 patients were randomly

selected and divided in to 2 equal groups including 
5 males and 15 female patientsas shown in graph 1.

In this study group A received treatment including 
MMW with exercises and group B received Manipu-
lation with exercises as shown in the below graph 2.
VAS
Group A
The result shows that the mean pain score of VAS 
before treatment 4.70 ±1.418, but after treatment 
VAS were decreased and intensity of pain was 0.10 
±0.316. P – Value < 0.05.
Group B
It has been observed that mean pain score of VAS 
before treatment was 5.20 ±0.632 and after treat-
ment it was decreased and new value 0.5 ±0.527. P 
– Value < 0.05.
Table 1 showed that the improvement in both pre 
and post VAS in group A and group B with both 
treatment methods were same.

INTRODUCTION

With advent of exercise based practice cardiac 
rehabilitation (CR) has promoted the recovery, 
enabling the patients to maintain and achieve 
better health whereby reducing the risk of heart 
diseases1,2. However, the evidence has been provid-
ed that CR has prevented the secondary risk factors 
when a special consideration was laid on the 
psychosocial aspects3. At present the main focus 
has been laid upon the cardiac phase III, known as 
a transition phase between the hospital and the 
community, where the first half may be taken in the 
hospital and the second half in the community. 
Moreover, individualized exercise programs taught 
during phase 3 lays a positive impact on the physi-
cal and the psychological measures4. However, the 
emphasis is laid especially on modifying the risk 
factors and increasing the exercise tolerance on 
the patients with a low baseline exercise function5,6. 
Therefore, different models for the behavior change 
were presented in order to understand the exercise 
behavior as well as providing a framework to devel-
op effective interventions to promote the physical 
activity on regular basis in phase 3 and 4 CR7. How-
ever, with the increasing magnitude of risk factors 
and a poor adherence to the cardiac rehabilitation 
programs a dynamic approach to the better under-
standing of different stages of behavior have been 
used recently8. However, Transtheoretical Model 
(TTM) effectively used to provide the basis of activity 
intervention used in the cardiac rehabilitation to 
adhere the patient to long term physical activity7. 
Therefore, a better understanding of exercise 
adherence based on TTM may be achieved 
through a case study given below.

CASE STUDY

A 59 year old married woman identified with the 
acute coronary syndrome (ACS) after the first 
episode of acute chest pain. The patient presented 
with a past medical and family history of previous 
chest pain and a raised cholesterol level to 
(6.5mmol/l) was invited to participate in the phase 
III CR at the hospital. At present the patient is 
healthy and on statin and aspirin. She is also taking 
paracetamol for headaches and joint aches. No 
history of physical activity is presented by the 
patient in the school life as well as at present, 
although a facility of gym is provided by the partner.

A physical therapist evaluated the functional status 
and a shuttle walk test (SWT)9 was performed where 
the level 4 out of 12 was achieved initially. The 
patient while performing the test had to stop due to 
breathlessness with a peak heart rate of 130. The life 
style of the patient is stressful where less relaxation 
time is present, as always been preoccupied with 
work and family, but still enjoying reading and 
watching television. Therefore, the physical thera-
pist designed a cardiac rehabilitation exercise 

program to encourage the patient to achieve the 
optimal physical activity and psychological 
well-being in the community2. However, in order to 
tailor the patient into the significant exercise 
prescription and supervision, risk factors were strati-
fied according to the guidelines in AACVPR10 into 
mild, moderate and high risk (Table 1)

However, as the risk stratification was done, the 
patient was found to be on moderate to high risk

while considering the age and gender as signifi-
cant. Evidence reveals that the patient presented 
with poor compliance to physical activity as well as 
increased depression affecting the QOL10.

While taking the history, past smoking, as well as 
decreased functional capacity was considered 
while setting the objectives in phase III, to deliver 
safe and effective exercise as well as preparing the 
patient to sustain activity for a longer period as 
living in the community11.

Among the different interventions used to promote 
the physical activity on long term basis Exercise 
Consultation (EC) based on TTM was selected and 
has found to be effective in increasing the physical 
activity in long duration when comparison was 
made with the regular exercise program12.

While considering the long term planning, moder-
ate intensity exercise was proposed to be incorpo-
rated into daily life activities in order to encourage 
the patient for the long term exercise after the com-
pletion of the supervised program in the phase 32. 
But the evidence has presented that the patients 
may not adhere to the long term exercise due to 
which the benefits of phase III are lost while 
performing the phase 413, similar was the case with 
the patient, as she was not interested in performing 
the regular physical activity of moderate intensity 
on 5 days per week for 30 minutes14 as recommend-
ed as may be able to sustain for longer term7. How-
ever, previous evidence had shown that adherence 
to the physical activity during the CR has been 
extremely poor especially at the end of the phase 
37 still EC has shown to improve the sedentary life 
style while comparing with the normal exercise 
protocol15.

According to the TTM stage of change criteria the 
patient was placed in the pre-contemplation stage 
due to the inactivity and unwillingness to change 
the high risk behavior in the foreseeable future16. 
Hence the patient was in the ‘negative’ frame of 
mind. Since the TTM is hypothesized into three differ-
ent components such as the process of changing, 
decisional balance and self-efficacy to allow the 
movement from pre-contemplation stage to the 
maintenance stage17. The process of changing was 
divided into experiential (thinking) and behavioral 
(doing) for the patient in order to motivate the 
patient to do the physical activity15. However, the 
adherence has different psychological beliefs 
regarding benefits and barriers to exercise, having 
different levels of confidence in their ability to 
overcome barriers to exercise, and use different 
processes of change. (Table 2)

As previously a meta-analysis found the use of   
experiential and behavioral process had the largest

increase occurring from the pre-contemplation to 
contemplation process but the frequency of 
behavioral process has been considered as more 
significant than the experiential process7 so it was 
adopted. Hence, after achieving the goals of the 
pre-contemplation the patient was moved to the 
next stage of contemplation where a comparison 

between the pros and cons of the engaging in the 
exercise was given16. Although the patient was 
aware of benefits of change, risk involved in chang-
es and the barriers to overcome the change15. How-
ever the strategies applied to the patient were:
  Counter-conditioning: Discussions on increasing 
the activity such as walking to work place and 
taking stairs instead of lift in order to induce 
minimum amount of activity.
   Helping relationships: As the patient is a working 
woman so colleagues were advised to provide 
support such as going out for shopping, or garden-
ing with the friends and family.
     Self-liberation: small goals were placed in order to 
increase the activity such as parking the car further 
for 2 days and walking twice a week or going out for 
small walks during the weekends with the husband.

However the phase from the preparation was a 
critical one where the patient was not only thinking 
about the changes but also implementing small 
activities that may not be enough to meet the 
guidelines15. However different strategies given in 
the table 3 were implemented:

However, the process of change for the exercise 
behavior revealed a significant stage of change in 
the more active rather than the sedentary catego-
ry18 which was actually the case and the patient 
entered into the action stage, where life style 
changes were made regularly and the patient 
remained active for six months. However, the physi-
cal therapist was worried as the study suggests 
action to be an unstable stage with a high risk of 
relapsing into the preparation stage15. However, the 
strategies implemented considered reinforcing the 
benefits of new behavior, rewarding success along 
with the support and goal setting such as:
    Physical activity decreases the high cholesterol   
level (benefit of new behavior).
    Rewarding a book of interest (reward giving).
    Using pedometer to count the number of steps   
(promoting physical activity).

Moreover, other strategy that was utilized to 
enhance the behavioral change was to weigh up 
the advantage and the disadvantages to the 
patient. However, such a strategy known as the 
decisional balance that is the core of TTM. However, 
losing weight, increasing well-being, social aspects 
of activity, feeling fitter and removing stress were 
considered as pros where as bad weather and less 

time to be spending with the family as some of cons. 
However, a barrier to be faced during the pre-con-
templation stage was the unawareness of the risk 
behavior or the subjectively reduced vulnerability 
due to the incorrect optimistic mindset15. Therefore 
the patient was prepared to have the knowledge 
of the risk that could be faced in order to reach the 
contemplation stage15. However, the main focus 
was laid in preventing the relapse of the patient in 
the previous stage where lack in time, stressful work, 
family (mortgage) problems may be rescheduled 
with a few coping strategies:
 Rescheduling the walking session with small 
amount of walks
    Promoting indoor activity such as gardening
   Use of stairs at work instead of parking at longer 
distances.

However, smarter (specific, measurable, accept-
able, realistic, time phased, and enjoyable and 
recorded) goals were set up by divided into weekly 
(short term), 2 monthly (intermediate) term and 4 
monthly (longer) basis as given in Table 4

The aim of consultation for the individual during the 
action or maintenance stages was to ensure regu-
larity and physical activity in phase 4 and prevent 
relapse7. However, the patient at the action and 
maintenance stages develop the self-learning and 
self-motivation strategies10. Since the patient loves 
to read and watch TV so, various strategies like 
supplemental audio-tapes, books, health maga-
zines, computer programs and websites may be 
helpful in encouraging the independence10. 
Although onsite all the strategies may not be provid-
ed as well as depending directly on the participa-
tion time given by the patient10. However, emails 
and telephone were planned for attaining the 
updates about the patient at weekly and monthly 
intervals but the security of the communication 
mode is still questionable.

Moreover, the psychosocial well-being may be a 
considered as challenge for the patient and family 

members face the adaptive challenges due to long 
term cardiac diseases10. As the patient is preoccu-
pied with work and the mortgage, stress was 
considered as a major risk factor, hence the family 
support may be correlated directly to the physical 
activity. However, it has been beneficial in reducing 
the stress. However a Meta-analysis has already 
revealed that exercise training has significant small 
to moderate effects on stress and anxiety. However, 
the aerobic training showed greater effect than the 
non-aerobic exercises; more over the length of the 
exercise has a direct impact on the effects as well. 
However, a recommendation of 30 minutes of regu-
lar exercise on at least 5 days every week were 
broken into 3 bouts of 10 min exercise daily provid-
ing the significant results as well. Since the patient 
has the facility of gym hence aerobic training was 
conducted to provide the significant results. Addi-
tionally, the social support provided by the family 
may motivate the patient to continue exercise in 
the CR7. The most important support could be 
provided by partner, as regular exercise at gym has 
been performed by him. Therefore partner shall:
    Motivate the patient to attend gym
    Go for long walk
    Sharing the stressful moments of work

CONCLUSION

Therefore, exercise adherence has found to be 
significantly affected by age, gender, physical as 
well as psychosocial well-being. While setting goals 
for a cardiac rehabilitation especially for patients 
with moderate to high risk factors behavioral 
change model was better to be incorporated into 
the cardiac rehabilitation phase 3. However, mod-
erate intensity exercises were found to be signifi-
cant to adhere to exercise.
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Table 2

Pre-contemplation Stage

Strategies

To initiate the process of thinking Experiential

To explain the benefits of physical 
activity and changing the behavior

The patient has habit of reading so 
providing books and DVD for staying 
healthy.

Considering the benefits of adopting 
a physically active lifestyle.

Explanation on the social and 
economic benefits of activity e.g 
imaging the healthy environment 
during the university days

Conscious-raising

To explaining the risk factors 
associated with 
hypercholesterolemia or the risk of 
gaining weight or the risk of 
developing a chest pain

Dramatic-relief

Environmental 
re-evaluation

Self-reevaluation.

Table 3: Contemplation stage of Patient

Deciding the pros and cons of the activity on a piece 
of paper and measuing them

The barriers such as weather that the patient may face



Mobilization with Movement (MWM)
Brian Mulligan has freshly described manual thera-
py involvement in which therapist applied a passive 
mobilization to a joint and sustained it with simulta-
neous physiologic (osteokinematic) movement of 
the joint, which was actively performed by the 
patient, and passively performed by the thera-
pist10,11. The technique termed as “mobilization with 
movement” (MWM) is claimed to carry about rapid 
ache relieving effects and activities (like enhanced 
grip strength) immediately following their function12. 
It had been found that MWM triggers reduced 
soreness, improves pain free grip strength (PFGS), 
and increases chance to bear resisted isometric 
wrist extension, moreover, 2 weeks of the treatment 
and 1 month follow up revealed full activity and the 
patients were free from the ache13,14.

For this purpose, the physiotherapist applied lateral 
glide on lateral side while patient flexed and 
extended the elbow. Even researches10,11,15,16 have 
outlined that the reduced ache as well as 
enhanced proper grip strength soon after MWM is a 
cure for lateral epicondylitis.

Manipulation
Manipulation17 assumed substantive good results 
dealing with lateral epicondylitis, applying deep 
transverse friction massage (DTFM) in conjunction 
with Mill’s manipulation. Patient needs to follow the 
procedure 3 times every week for twenty eight 
days17,18.

Deep Transverse Friction Massage (DTFM)
DTFM is really a precise form of connective tissue 
massage used specifically towards soft tissue struc-
tures, for instance; tendon. It had been developed 
within an experimental way by manipulation and 
now utilized widely within rehabilitation prac-
tice10,19-22. Starting position of individual is sitting 
down with elbow 900 flexion and forearm supinated. 
The therapist’s thumb is flexed 900, placed lateral to 
the lateral epicondyle. DTFM should be given in 
front of epicondyle; therefore the individual brings 
his or her thumb onto anterior facet of the bone. The 
right location can be attained while just a smaller 
selection of movement is achieved (an interpreta-
tion of movements in the medial direction) and 
once the movement is prevented using a more 
challenging end–feel. Additional fingers work as 
fulcrum at the medial side of elbow. The actual 
active phase in the deep friction is interpretation of 
movement at the front end of the particular lateral 
epicondyle, together with force employed is medi-
al/downward route. DTFM is usually applied 10 
minutes each day or at least after 48 hours due to 
painful hyperemia caused, to arrange the particu-
lar tendon for tricks 17,18,19,21,23. Unfortunately, this 
technique has evolved as very agonizing although 
patient shouldn't abduct the arm, nor thumb of 
therapist ought to be set way too high or far too flat. 
The physical therapist’s hand and patient’s skin 

move in a single model, if not necessarily subcuta-
neous fascia might lead to blister formation or bruis-
ing19 stimulates vasodilatation along with increased 
blood flow to areas. This could reduce irritants and 
improve the transportation associated with endog-
enous opiates, resulting in diminished pain through-
out.

Mill’s Manipulation
Mill’s manipulation is the commonest technique 
used by physiotherapists19,20,24. It is convinced that 
manipulation should be performed directly follow-
ing DTFM so long as the patient features a complete 
choice of elbow extension passively. If this passive 
elbow extension is unchangeable, thrust in manipu-
lation probably influences the elbow articulation, 
more readily large velocity steady thrust17,18.

The position of patient is sitting and therapist stands 
at the back, the person holds the affected arm of 
patient in 900 abduction using internal rotation in 
order that the olecranon is pointed upward. The 
therapist flexes the wrist; pronates the forearm with 
one hand while other hand is placed on olecranon 
process. Although keeping the wrist in flexion and 
pronation the physiotherapist delivers low ampli-
tude, high velocity thrust by the end range of elbow 
extension.

This kind of exercise is usually accompanied only at 
every therapy session because it is not at all a 
relaxed technique to sufferer, and the issue of thera-
py frequently turns into fully apparent within the 
following week 17,18,24.

METHODOLOGY

Study setting
Study was conducted in Physiotherapy OPD in 
Ziauddin Hospital (Clifton, North and Kemari cam-
puses) and also in Ziauddin college of Physical 
Therapy.
Study design
Randomized Control Trial
Duration of the study
Six month
Sampling technique
Simple Random Sampling.
Sample size
A sample of 20 patients was included in the study. 
Sample size calculated through open Epi calcula-
tor.
Group A: MWM + Exercise
Group B: Manipulation + Exercise
Inclusion criteria
i. Unilateral symptomatic lateral epicondylitis.
ii. Both female and males between 20 to 50 years of 
age, suffering from tennis elbow from last 1 to 5 
month
iii. Tenderness and pain over the origin of extensor 
muscle of forearm.
iv. Pain in one of the following special test: Cozen 

test, Mill’s test and Maudslay’s test.
Exclusion criteria
i. History of previous surgeries or fracture at the 
elbow joint.
ii. If complete extension cannot occur at elbow.
iii. Hyper mobile joint.
iv. Hypersensitive skin.
v. Use of steroid injection during last 3 months.
vi. Osteoporosis
Data Collection Tool
   Patient – Rated Forearm Evaluation Questionnaire.
 Hand held dynamometer – Baseline evaluation 
instrument.
Main Outcome Method
The outcome measures are:
   Pain (visual analog scale)
   Hand grip (hand held dynamometer)
  Patient rated tennis elbow evaluation question-
naire (functional status)
Intervention
Subjects were randomly assigned into 2 groups.
Group A
10 patients received MWM. Patients were instructed 
to lie supine with elbow extended and forearm 
supinated on the treatment table. The therapist 
stabilized distal part of humerus, mobilizing hand at 
the proximal radius to apply lateral glides from later-
al border of 2nd metacarpal then the patient was 
instructed to move elbow in extension and flexion. 
MWM was applied with sustained pressure of lateral 
glide up to thirty seconds. It was done for three sets 
with thirty seconds rest time at every alternate day 
(3 times a week) for 4 weeks.
Group B
10 patients received Manipulation. DTFM and mills 
manipulations were applied on Lateral Epicondyle 
at every alternate day (3 times a week) for 4 weeks.
Deep Transverse Frictions Massage (DTFM)
The patient sits with elbow in 90o flexion and forearm 
supination. The examiner’s thumb is in 90o flexion, 
with the pad of the thumb lateral to the lateral 
epicondylitis. The DTF has to be applied at the ante-
rior of the LE with force applied in a medial/down-
ward direction. DTF can be requested 10 minutes so 
that desensitizing effects occur to arrange this 
tendon for mills manipulation.
Mills Manipulation
Mill’s manipulation executed instantly after the DTF. 
Patient is in sitting position with backrest; therapist 
stands posterior to the patient. The arm of patient is 
in 900 abduction, internal rotation and forearm 
pronation. The therapist hold the patient’s wrist in full 
flexion, the other hand is placed over the olecranon 
although maintaining the full flexion of the wrist and 
pronation of the forearm, the therapist gives thrust 
at the end range of extension of the elbow joint.
Data analysis procedure
Statistical package for social science (SPSS – 20) 
was used to evaluate data, standard deviation and 
means.

RESULT

The purpose of this study was to compare the effect 
of Mobilization with movement (MWM) with exercis-
es Vs Manipulation (DTFM and Mill’s manipulation) 
to minimize pain and improving the grip strength 
and functional status of the involved extremity as a 
result of Lateral Epicondylitis.
A total of 20 patients were randomly

selected and divided in to 2 equal groups including 
5 males and 15 female patientsas shown in graph 1.

In this study group A received treatment including 
MMW with exercises and group B received Manipu-
lation with exercises as shown in the below graph 2.
VAS
Group A
The result shows that the mean pain score of VAS 
before treatment 4.70 ±1.418, but after treatment 
VAS were decreased and intensity of pain was 0.10 
±0.316. P – Value < 0.05.
Group B
It has been observed that mean pain score of VAS 
before treatment was 5.20 ±0.632 and after treat-
ment it was decreased and new value 0.5 ±0.527. P 
– Value < 0.05.
Table 1 showed that the improvement in both pre 
and post VAS in group A and group B with both 
treatment methods were same.

INTRODUCTION

With advent of exercise based practice cardiac 
rehabilitation (CR) has promoted the recovery, 
enabling the patients to maintain and achieve 
better health whereby reducing the risk of heart 
diseases1,2. However, the evidence has been provid-
ed that CR has prevented the secondary risk factors 
when a special consideration was laid on the 
psychosocial aspects3. At present the main focus 
has been laid upon the cardiac phase III, known as 
a transition phase between the hospital and the 
community, where the first half may be taken in the 
hospital and the second half in the community. 
Moreover, individualized exercise programs taught 
during phase 3 lays a positive impact on the physi-
cal and the psychological measures4. However, the 
emphasis is laid especially on modifying the risk 
factors and increasing the exercise tolerance on 
the patients with a low baseline exercise function5,6. 
Therefore, different models for the behavior change 
were presented in order to understand the exercise 
behavior as well as providing a framework to devel-
op effective interventions to promote the physical 
activity on regular basis in phase 3 and 4 CR7. How-
ever, with the increasing magnitude of risk factors 
and a poor adherence to the cardiac rehabilitation 
programs a dynamic approach to the better under-
standing of different stages of behavior have been 
used recently8. However, Transtheoretical Model 
(TTM) effectively used to provide the basis of activity 
intervention used in the cardiac rehabilitation to 
adhere the patient to long term physical activity7. 
Therefore, a better understanding of exercise 
adherence based on TTM may be achieved 
through a case study given below.

CASE STUDY

A 59 year old married woman identified with the 
acute coronary syndrome (ACS) after the first 
episode of acute chest pain. The patient presented 
with a past medical and family history of previous 
chest pain and a raised cholesterol level to 
(6.5mmol/l) was invited to participate in the phase 
III CR at the hospital. At present the patient is 
healthy and on statin and aspirin. She is also taking 
paracetamol for headaches and joint aches. No 
history of physical activity is presented by the 
patient in the school life as well as at present, 
although a facility of gym is provided by the partner.

A physical therapist evaluated the functional status 
and a shuttle walk test (SWT)9 was performed where 
the level 4 out of 12 was achieved initially. The 
patient while performing the test had to stop due to 
breathlessness with a peak heart rate of 130. The life 
style of the patient is stressful where less relaxation 
time is present, as always been preoccupied with 
work and family, but still enjoying reading and 
watching television. Therefore, the physical thera-
pist designed a cardiac rehabilitation exercise 

program to encourage the patient to achieve the 
optimal physical activity and psychological 
well-being in the community2. However, in order to 
tailor the patient into the significant exercise 
prescription and supervision, risk factors were strati-
fied according to the guidelines in AACVPR10 into 
mild, moderate and high risk (Table 1)

However, as the risk stratification was done, the 
patient was found to be on moderate to high risk

while considering the age and gender as signifi-
cant. Evidence reveals that the patient presented 
with poor compliance to physical activity as well as 
increased depression affecting the QOL10.

While taking the history, past smoking, as well as 
decreased functional capacity was considered 
while setting the objectives in phase III, to deliver 
safe and effective exercise as well as preparing the 
patient to sustain activity for a longer period as 
living in the community11.

Among the different interventions used to promote 
the physical activity on long term basis Exercise 
Consultation (EC) based on TTM was selected and 
has found to be effective in increasing the physical 
activity in long duration when comparison was 
made with the regular exercise program12.

While considering the long term planning, moder-
ate intensity exercise was proposed to be incorpo-
rated into daily life activities in order to encourage 
the patient for the long term exercise after the com-
pletion of the supervised program in the phase 32. 
But the evidence has presented that the patients 
may not adhere to the long term exercise due to 
which the benefits of phase III are lost while 
performing the phase 413, similar was the case with 
the patient, as she was not interested in performing 
the regular physical activity of moderate intensity 
on 5 days per week for 30 minutes14 as recommend-
ed as may be able to sustain for longer term7. How-
ever, previous evidence had shown that adherence 
to the physical activity during the CR has been 
extremely poor especially at the end of the phase 
37 still EC has shown to improve the sedentary life 
style while comparing with the normal exercise 
protocol15.

According to the TTM stage of change criteria the 
patient was placed in the pre-contemplation stage 
due to the inactivity and unwillingness to change 
the high risk behavior in the foreseeable future16. 
Hence the patient was in the ‘negative’ frame of 
mind. Since the TTM is hypothesized into three differ-
ent components such as the process of changing, 
decisional balance and self-efficacy to allow the 
movement from pre-contemplation stage to the 
maintenance stage17. The process of changing was 
divided into experiential (thinking) and behavioral 
(doing) for the patient in order to motivate the 
patient to do the physical activity15. However, the 
adherence has different psychological beliefs 
regarding benefits and barriers to exercise, having 
different levels of confidence in their ability to 
overcome barriers to exercise, and use different 
processes of change. (Table 2)

As previously a meta-analysis found the use of   
experiential and behavioral process had the largest

increase occurring from the pre-contemplation to 
contemplation process but the frequency of 
behavioral process has been considered as more 
significant than the experiential process7 so it was 
adopted. Hence, after achieving the goals of the 
pre-contemplation the patient was moved to the 
next stage of contemplation where a comparison 

between the pros and cons of the engaging in the 
exercise was given16. Although the patient was 
aware of benefits of change, risk involved in chang-
es and the barriers to overcome the change15. How-
ever the strategies applied to the patient were:
  Counter-conditioning: Discussions on increasing 
the activity such as walking to work place and 
taking stairs instead of lift in order to induce 
minimum amount of activity.
   Helping relationships: As the patient is a working 
woman so colleagues were advised to provide 
support such as going out for shopping, or garden-
ing with the friends and family.
     Self-liberation: small goals were placed in order to 
increase the activity such as parking the car further 
for 2 days and walking twice a week or going out for 
small walks during the weekends with the husband.

However the phase from the preparation was a 
critical one where the patient was not only thinking 
about the changes but also implementing small 
activities that may not be enough to meet the 
guidelines15. However different strategies given in 
the table 3 were implemented:

However, the process of change for the exercise 
behavior revealed a significant stage of change in 
the more active rather than the sedentary catego-
ry18 which was actually the case and the patient 
entered into the action stage, where life style 
changes were made regularly and the patient 
remained active for six months. However, the physi-
cal therapist was worried as the study suggests 
action to be an unstable stage with a high risk of 
relapsing into the preparation stage15. However, the 
strategies implemented considered reinforcing the 
benefits of new behavior, rewarding success along 
with the support and goal setting such as:
    Physical activity decreases the high cholesterol   
level (benefit of new behavior).
    Rewarding a book of interest (reward giving).
    Using pedometer to count the number of steps   
(promoting physical activity).

Moreover, other strategy that was utilized to 
enhance the behavioral change was to weigh up 
the advantage and the disadvantages to the 
patient. However, such a strategy known as the 
decisional balance that is the core of TTM. However, 
losing weight, increasing well-being, social aspects 
of activity, feeling fitter and removing stress were 
considered as pros where as bad weather and less 

time to be spending with the family as some of cons. 
However, a barrier to be faced during the pre-con-
templation stage was the unawareness of the risk 
behavior or the subjectively reduced vulnerability 
due to the incorrect optimistic mindset15. Therefore 
the patient was prepared to have the knowledge 
of the risk that could be faced in order to reach the 
contemplation stage15. However, the main focus 
was laid in preventing the relapse of the patient in 
the previous stage where lack in time, stressful work, 
family (mortgage) problems may be rescheduled 
with a few coping strategies:
 Rescheduling the walking session with small 
amount of walks
    Promoting indoor activity such as gardening
   Use of stairs at work instead of parking at longer 
distances.

However, smarter (specific, measurable, accept-
able, realistic, time phased, and enjoyable and 
recorded) goals were set up by divided into weekly 
(short term), 2 monthly (intermediate) term and 4 
monthly (longer) basis as given in Table 4

The aim of consultation for the individual during the 
action or maintenance stages was to ensure regu-
larity and physical activity in phase 4 and prevent 
relapse7. However, the patient at the action and 
maintenance stages develop the self-learning and 
self-motivation strategies10. Since the patient loves 
to read and watch TV so, various strategies like 
supplemental audio-tapes, books, health maga-
zines, computer programs and websites may be 
helpful in encouraging the independence10. 
Although onsite all the strategies may not be provid-
ed as well as depending directly on the participa-
tion time given by the patient10. However, emails 
and telephone were planned for attaining the 
updates about the patient at weekly and monthly 
intervals but the security of the communication 
mode is still questionable.

Moreover, the psychosocial well-being may be a 
considered as challenge for the patient and family 

members face the adaptive challenges due to long 
term cardiac diseases10. As the patient is preoccu-
pied with work and the mortgage, stress was 
considered as a major risk factor, hence the family 
support may be correlated directly to the physical 
activity. However, it has been beneficial in reducing 
the stress. However a Meta-analysis has already 
revealed that exercise training has significant small 
to moderate effects on stress and anxiety. However, 
the aerobic training showed greater effect than the 
non-aerobic exercises; more over the length of the 
exercise has a direct impact on the effects as well. 
However, a recommendation of 30 minutes of regu-
lar exercise on at least 5 days every week were 
broken into 3 bouts of 10 min exercise daily provid-
ing the significant results as well. Since the patient 
has the facility of gym hence aerobic training was 
conducted to provide the significant results. Addi-
tionally, the social support provided by the family 
may motivate the patient to continue exercise in 
the CR7. The most important support could be 
provided by partner, as regular exercise at gym has 
been performed by him. Therefore partner shall:
    Motivate the patient to attend gym
    Go for long walk
    Sharing the stressful moments of work

CONCLUSION

Therefore, exercise adherence has found to be 
significantly affected by age, gender, physical as 
well as psychosocial well-being. While setting goals 
for a cardiac rehabilitation especially for patients 
with moderate to high risk factors behavioral 
change model was better to be incorporated into 
the cardiac rehabilitation phase 3. However, mod-
erate intensity exercises were found to be signifi-
cant to adhere to exercise.
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For (short term) monthly basis:
Brisk walk for 15 min for 2 day

Advising to take stairs rather than lift

To attend the 20 min exercise class once a week

For (intermediate term) 3 monthly goal:
Brisk walk can be increased for 25 minutes 2 days

Taking the stairs regularly

To attend the exercise class of 30 min

For (long term) 6 monthly goal:
To take brisk steps 30 minutes 3 days a week

Taking the stairs regularly

Attend phase 4

Table 4: A Smarter goal
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Mobilization with Movement (MWM)
Brian Mulligan has freshly described manual thera-
py involvement in which therapist applied a passive 
mobilization to a joint and sustained it with simulta-
neous physiologic (osteokinematic) movement of 
the joint, which was actively performed by the 
patient, and passively performed by the thera-
pist10,11. The technique termed as “mobilization with 
movement” (MWM) is claimed to carry about rapid 
ache relieving effects and activities (like enhanced 
grip strength) immediately following their function12. 
It had been found that MWM triggers reduced 
soreness, improves pain free grip strength (PFGS), 
and increases chance to bear resisted isometric 
wrist extension, moreover, 2 weeks of the treatment 
and 1 month follow up revealed full activity and the 
patients were free from the ache13,14.

For this purpose, the physiotherapist applied lateral 
glide on lateral side while patient flexed and 
extended the elbow. Even researches10,11,15,16 have 
outlined that the reduced ache as well as 
enhanced proper grip strength soon after MWM is a 
cure for lateral epicondylitis.

Manipulation
Manipulation17 assumed substantive good results 
dealing with lateral epicondylitis, applying deep 
transverse friction massage (DTFM) in conjunction 
with Mill’s manipulation. Patient needs to follow the 
procedure 3 times every week for twenty eight 
days17,18.

Deep Transverse Friction Massage (DTFM)
DTFM is really a precise form of connective tissue 
massage used specifically towards soft tissue struc-
tures, for instance; tendon. It had been developed 
within an experimental way by manipulation and 
now utilized widely within rehabilitation prac-
tice10,19-22. Starting position of individual is sitting 
down with elbow 900 flexion and forearm supinated. 
The therapist’s thumb is flexed 900, placed lateral to 
the lateral epicondyle. DTFM should be given in 
front of epicondyle; therefore the individual brings 
his or her thumb onto anterior facet of the bone. The 
right location can be attained while just a smaller 
selection of movement is achieved (an interpreta-
tion of movements in the medial direction) and 
once the movement is prevented using a more 
challenging end–feel. Additional fingers work as 
fulcrum at the medial side of elbow. The actual 
active phase in the deep friction is interpretation of 
movement at the front end of the particular lateral 
epicondyle, together with force employed is medi-
al/downward route. DTFM is usually applied 10 
minutes each day or at least after 48 hours due to 
painful hyperemia caused, to arrange the particu-
lar tendon for tricks 17,18,19,21,23. Unfortunately, this 
technique has evolved as very agonizing although 
patient shouldn't abduct the arm, nor thumb of 
therapist ought to be set way too high or far too flat. 
The physical therapist’s hand and patient’s skin 

move in a single model, if not necessarily subcuta-
neous fascia might lead to blister formation or bruis-
ing19 stimulates vasodilatation along with increased 
blood flow to areas. This could reduce irritants and 
improve the transportation associated with endog-
enous opiates, resulting in diminished pain through-
out.

Mill’s Manipulation
Mill’s manipulation is the commonest technique 
used by physiotherapists19,20,24. It is convinced that 
manipulation should be performed directly follow-
ing DTFM so long as the patient features a complete 
choice of elbow extension passively. If this passive 
elbow extension is unchangeable, thrust in manipu-
lation probably influences the elbow articulation, 
more readily large velocity steady thrust17,18.

The position of patient is sitting and therapist stands 
at the back, the person holds the affected arm of 
patient in 900 abduction using internal rotation in 
order that the olecranon is pointed upward. The 
therapist flexes the wrist; pronates the forearm with 
one hand while other hand is placed on olecranon 
process. Although keeping the wrist in flexion and 
pronation the physiotherapist delivers low ampli-
tude, high velocity thrust by the end range of elbow 
extension.

This kind of exercise is usually accompanied only at 
every therapy session because it is not at all a 
relaxed technique to sufferer, and the issue of thera-
py frequently turns into fully apparent within the 
following week 17,18,24.

METHODOLOGY

Study setting
Study was conducted in Physiotherapy OPD in 
Ziauddin Hospital (Clifton, North and Kemari cam-
puses) and also in Ziauddin college of Physical 
Therapy.
Study design
Randomized Control Trial
Duration of the study
Six month
Sampling technique
Simple Random Sampling.
Sample size
A sample of 20 patients was included in the study. 
Sample size calculated through open Epi calcula-
tor.
Group A: MWM + Exercise
Group B: Manipulation + Exercise
Inclusion criteria
i. Unilateral symptomatic lateral epicondylitis.
ii. Both female and males between 20 to 50 years of 
age, suffering from tennis elbow from last 1 to 5 
month
iii. Tenderness and pain over the origin of extensor 
muscle of forearm.
iv. Pain in one of the following special test: Cozen 

test, Mill’s test and Maudslay’s test.
Exclusion criteria
i. History of previous surgeries or fracture at the 
elbow joint.
ii. If complete extension cannot occur at elbow.
iii. Hyper mobile joint.
iv. Hypersensitive skin.
v. Use of steroid injection during last 3 months.
vi. Osteoporosis
Data Collection Tool
   Patient – Rated Forearm Evaluation Questionnaire.
 Hand held dynamometer – Baseline evaluation 
instrument.
Main Outcome Method
The outcome measures are:
   Pain (visual analog scale)
   Hand grip (hand held dynamometer)
  Patient rated tennis elbow evaluation question-
naire (functional status)
Intervention
Subjects were randomly assigned into 2 groups.
Group A
10 patients received MWM. Patients were instructed 
to lie supine with elbow extended and forearm 
supinated on the treatment table. The therapist 
stabilized distal part of humerus, mobilizing hand at 
the proximal radius to apply lateral glides from later-
al border of 2nd metacarpal then the patient was 
instructed to move elbow in extension and flexion. 
MWM was applied with sustained pressure of lateral 
glide up to thirty seconds. It was done for three sets 
with thirty seconds rest time at every alternate day 
(3 times a week) for 4 weeks.
Group B
10 patients received Manipulation. DTFM and mills 
manipulations were applied on Lateral Epicondyle 
at every alternate day (3 times a week) for 4 weeks.
Deep Transverse Frictions Massage (DTFM)
The patient sits with elbow in 90o flexion and forearm 
supination. The examiner’s thumb is in 90o flexion, 
with the pad of the thumb lateral to the lateral 
epicondylitis. The DTF has to be applied at the ante-
rior of the LE with force applied in a medial/down-
ward direction. DTF can be requested 10 minutes so 
that desensitizing effects occur to arrange this 
tendon for mills manipulation.
Mills Manipulation
Mill’s manipulation executed instantly after the DTF. 
Patient is in sitting position with backrest; therapist 
stands posterior to the patient. The arm of patient is 
in 900 abduction, internal rotation and forearm 
pronation. The therapist hold the patient’s wrist in full 
flexion, the other hand is placed over the olecranon 
although maintaining the full flexion of the wrist and 
pronation of the forearm, the therapist gives thrust 
at the end range of extension of the elbow joint.
Data analysis procedure
Statistical package for social science (SPSS – 20) 
was used to evaluate data, standard deviation and 
means.

RESULT

The purpose of this study was to compare the effect 
of Mobilization with movement (MWM) with exercis-
es Vs Manipulation (DTFM and Mill’s manipulation) 
to minimize pain and improving the grip strength 
and functional status of the involved extremity as a 
result of Lateral Epicondylitis.
A total of 20 patients were randomly

selected and divided in to 2 equal groups including 
5 males and 15 female patientsas shown in graph 1.

In this study group A received treatment including 
MMW with exercises and group B received Manipu-
lation with exercises as shown in the below graph 2.
VAS
Group A
The result shows that the mean pain score of VAS 
before treatment 4.70 ±1.418, but after treatment 
VAS were decreased and intensity of pain was 0.10 
±0.316. P – Value < 0.05.
Group B
It has been observed that mean pain score of VAS 
before treatment was 5.20 ±0.632 and after treat-
ment it was decreased and new value 0.5 ±0.527. P 
– Value < 0.05.
Table 1 showed that the improvement in both pre 
and post VAS in group A and group B with both 
treatment methods were same.
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