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ABSTRACT
Background and Purpose: The Hamstring muscles of the back thigh are found to be the most prevalent for the
tightness in the body. The purpose of this study is to compare effectiveness of Mulligan Traction Straight Leg
Raise and Muscle Energy Technique methods in increasing range of motion and flexibility of knee joint.
Methods: The 60 subjects (n = 60) with hamstring tightness randomly divided into two groups. Each group
consist of 30 male subjects. However group A had 28 as two dropout and group B had 26 as four dropout .
Group A was treated with Mulligan TSLR and Group B had MET. The total treatment session was 3 times a week
on alternate days for three consecutive weeks. The outcome measures were measured by active knee extension
ROM by universal Goniometer.
Results: Independent t-test and paired t- test were used to analyse the data. The inter group comparison ROM
score showed high significant difference after 3 weeks between the groups. The results of the study showed
that MET may increase Knee ROM significantly more then Mulligan TSLR when applied for 3 weeks.
Conclusion: This study led to interference that Mulligan TSLR and MET are effective in reducing the hamstring
tightness. When both groups are compared MET was found to be more effective than TSLR .
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defined as the ability of a muscle to lengthen
Limited muscle extensibility is a common and allows one joint (or more than one joint in a
problem that affects various patient populations series) to move through a range of motion.6,7
as well as healthy able bodied individuals.1,2,3 . Loss of flexibility is defined as a decrease in the
The ability of an individual to move smoothly ability of a muscle to deform.8 The literature
depends on his flexibility, an attribute that reports a number of associated benefits of flexenhances both safety and optimal physical ibility including improved athletic performance,
activities.4 Flexibility is an important physiologi- reduced injury risk, prevention or reduction of
cal component of physical fitness, and reduced post-exercise soreness, and improved coordinaflexibility can cause inefficiency in the workplace tion.9,10 The hamstring muscles are important
and is also a risk factor for low back pain .4 contributors to the control of human movement
Muscle extensibility is an essential element of and are involved in a wide range of activities from
biomechanical function.5 Flexibility has been
running and jumping to forward bending during
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sitting or standing and a range of postural control actions.11 11 Hamstring muscle strains are the
most common muscle injuries in athletes.11 The
proposed etiology includes insufficient flexibility, strength (force-generating capacity) impairment or imbalance, and dyssynergic contraction
that can place excessive strain on the hamstring
muscles. 12 The hamstrings are example of
muscle groups that have a tendency to shorten.13
Worrel et al stated that a “lack of hamstring flexibility was the single most important characteristics of hamstring injuries in athletes”. 14
Reduced hamstring muscle flexibility has been
also implicated in lumbar spine dysfunction, with
a number of studies15-18 showing a strong positive correlation between decreased hamstring
flexibility and low back pain. Other researchers1821
have suggested that hamstring muscle function in a variety of movements is part of a coordinated motor program and thus the appropriate periods of lengthening and shortening and
perhaps even the degree of lengthening itself
may be a learned part of the motor control
process. The posterior femoral muscles, biceps
femoris, semitendinosus, and semimembranosus, are colloquially termed the ‘hamstrings’.

MATERIALS AND METHODS
The purpose of this study was to compare effectiveness of Mulligan Traction Straight Leg
Raise and Muscle Energy Technique methods in
increasing range of motion and flexibility of
joints. Source of data collection was from Sai
Institute of Paramedical and Allied Science
(SIPAS) (Dehradun, India). A sample of 60 asymptomatic subject with hamstring tightness with
due consideration to the inclusion and exclusion
criteria were included in the study. The 60 subjects (n = 60) was divided into two groups,
Group A was treated with Mulligan TSLR and
Group B had MET. Each group consist of 30 male
subjects. However two dropout in group A and
had 28 subject and group B had 26 as four dropout . The total treatment session was 3 times a
week on alternate days for three consecutive
weeks. Inclusion Criteria was: 1) Asymptomatic
subject aged 18-25 years. 2) 20-50 degrees
active knee extension loss with hip in 90 degrees
flexion(Active Knee Extension test (Popliteal
angle)).3 3) Full passive ROM of knee extension
Int J Physiother Res 2014;2(2):412-17.
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(to rule out inter articular knee joint pathology).
4) Male subject was only included. Exclusion Criteria was: 1) Volunteers involved in recreational
or flexibility sport activities. 2) History of previous lower limb injury or pain from past one year.
3) History of fracture or surgery of back, pelvis,
hip or knee. 4) Inflammatory condition that
could affect motion. 5) Spinal deformity.
PROCEDURE:
Subjects were recruited as per the inclusion and
exclusion criteria, and informed consent was
obtained from all the subjects after the
procedure was explained to them. All these
subjects underwent screening for hamstring
tightness. Subjects with pain and fulfilling any
exclusion criteria were excluded. Active Knee
Extension test (Popliteal angle) Subjects were
assessed for hamstring tightness using the
Active Knee Extension test (Popliteal angle). The
subject were placed in supine position with hips
flexed 90° and knee flexed. A cross bar was used
to maintain the proper position of hip and thigh.
The testing was done on the right lower
extremity and the pelvis was strapped down to
the table for stabilization and control on
accessory movements. Landmarks used to
measure hip and knee range of motion were
greater trochanter, lateral condyle of femur and
the lateral malleolus which was marked by a skin
permanent marker. The fulcrum of the
goniometer was centered over the lateral
condyle of the femur with the proximal arm
secured along the femur using greater
trochanter as a reference. The distal arm was
aligned with the lower leg using the lateral
malleolus as a reference. The hip and knee of
the extremity being tested were placed into 90°
flexion with the anterior aspect of thigh in
contact with the horizontal cross bar frame at
all times to maintain hip in 90° flexion. The
subject was then asked to extend the right lower
extremity as far as possible until a mild stretch
sensation was felt .A full circle goniometer was
then used to measure the angle of knee flexion.
Three repetitions were performed and an
average of the three was taken as the final
reading for Popliteal Angle .4 Pre intervention
data in the form of active knee extension Range
of motion (popliteal angle) was collected
according to the active knee extension test proc413
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edure. Post intervention data in the form of
active extension range of motion was collected
on alternate days for 3 weeks.
For group A (TSLR)
This technique involves sustained traction
applied to the limb with the knee extended. The
patient is in supine lying on a very low bed or on
the floor and therapist stand facing patient’s
affected side. Patient actively does the SLR and
both the therapist and the patient note the
range. Therapist now grasp patient lower leg
proximal to the ankle joint and raise it off the
bed to a position just short of the painful range.
Therapist flexes his knees and holds the clasped
leg to his (therapist’s) chest. When the therapist
extend his knees this will effectively apply a
longitudinal traction to the leg provided the bed
is low enough and the therapist is tall enough.
Sustain this traction and undertake a straight leg
raise as far as it will go provided there is no pain.
If there is pain slightly rotate, abduct or adduct
the hip while raising the leg. When pain free SLR
with traction is given for three times. 22
Intervention was given on alternative days for 3
weeks.
For group B (MET)
The muscle energy technique was then applied
to the other group. The subject’s knee was
extended to the first report of hamstring
discomfort and a moderate isometric
contraction (approx 75% of maximal) of the
hamstring muscle was then elicited for a period
of five seconds. After a period of three seconds
relaxation, the technique was repeated three
times with an interval of 20 sec in between
sets. 23 Intervention was given on alternative
days for 3 weeks.
Outcome measures
Pre values and post values was taken from the
patients before and after treatment on alternate days for 3 weeks by Active Knee Extension test (Popliteal angle)4.

of Motion at 0 week for Group A was found to
be 37.19 and 7.38 respectively where as that
of Group B to be 39.29 and 7.03 respectively. It
was found that there was no significant difference in Knee ROM between the two group with
t-value of -1.068 and p>0.05 at 0 week. . The
Median for Group A on the 1st week post intervention was 8.92 with a SD of 1.90 and that of
Group B was 7.86 with a SD of 2.03. When a
comparison of the Mean value for Knee ROM at
Median( 0 week – week 1 ) was done between
Group A and Group B. The t value was found to
be 1.989 with P> 0.05. It means that there was
no significant difference in improvement of Knee
ROM when compared between Group A and
Group B at Median in the 1st week. Though there
was a slight better improvement in Knee ROM
in Group B in comparison to Group A. When a
comparison of the Mean for Knee ROM for the
2nd week was done, by comparing it with the
Mean of the 0 week of both the Groups A & B.
It shows that there was a significant improvement of Knee ROM in both the Group A & B.
When the Mean value for Knee ROM was compared at Median ( 0 week – 2 week) between
Group A and Group B, t value was found to be
1.316 with P>0.05. This shows that there was
no significant difference between the two Group
A & B at median. Though Group B showed slight
better in increasing Knee ROM in comparison to
group A. When a comparison of the Mean for
Knee ROM for the 3rd week was done, by comparing it with the Mean of the 0 week it was
found that both the Groups A & B showed significant Improvement. When a comparison of
mean for Knee ROM at Median ( 0 week – 3
week) between Group A and Group B was done,
it was found that the t value was 4.764 with
P<0.05. This shows that there is a significant difference between the Knee ROM of 3rd week
when compared between Group A and Group
B. Showing that Group B was better then Group
A at the 3rd week. Thus the study shows that
RESULTS AND TABLES
when Mulligan TSLR and MET was applied to
Statistics were performed by using SPSS 13. Retight hamstring to increasing Knee ROM and gain
sults were calculated by using 0.05 level of sighamstring flexibility for a period of 3 weeks,
nificance. The mean age for Group A was 21.88
there was no significant difference between the
with SD of 2.39 whereas the mean age for Group
two group up to the 2nd week. But on the 3rd
B was 22.86 with SD of 2.34. It was found that
week it was seen that MET showed higher
Group B had slightly higher mean value of age
significance.
then Group A. The Mean and SD of knee Range
Int J Physiother Res 2014;2(2):412-17.
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Table 1: Mean and SD of Knee Range of Motion at 1
week for the subjects of Group A and Group B.

Group A

Knee Range of Motion

Group B

1 day week 1

Mean
33.46

SD
7.35

Mean
36.64

SD
6.95

2nd day week 1

30.77

7.37

34.11

7.06

st

rd

28.27
7.37
31.43
7.01
3 day week 1
MD (0 week – week 1)
8.92
1.9
7.86
2.03
Table 2: Mean and SD of Knee Range of Motion at 2
week for the subjects of Group A and Group B.
Group A

Knee Range of Motion

Group B

1st day week 2

Mean
25.85

SD
7.41

Mean
29.21

SD
6.83

2nd day week 2

23.04

7.23

26.04

6.8

20.65
16.54

7.1
1.9

23.43
15.86

6.9
1.9

rd

3 day week 2
MD (0 week – week 2)

Table 3: Mean and SD of Knee Range of Motion at 3
week for the subjects of Group A and Group B.
Group A

Knee Range of Motion

Group B

1 day week 3

Mean
17.96

SD
7.12

Mean
21.68

SD
7.26

2nd day week 3

15.81

7

19.93

7.43

st

rd

13.69
7.46
17.96
7.58
3 day week 3
MD (0 week – week 3)
23.5
1.61
21.32
1.74
Table 4: Comparison of mean value for Knee Range of
Motion at MD (0 week – week 3) between Group A
and Group B.

Knee Range of Motion
MD (0 week – week 3)

Group A Vs Group B
t value
4.764

P value
P < 0.05

DISCUSSION
The above finding supports the finding of Mohd.
Waseem at al who proved that MET is
significantly improving the hamstring flexibility
(range of motion). 4 They also found that, on
analysis of the muscle flexibility after 72 hours
of the end of training did not reveal a significant
maintenance of flexibility. The deterioration
from the post-test values at the time of followup can be attributed to the fact that there was
no maintenance program that was being
followed during that period. Thus our study
showed a maintenance and perhaps an increase
in Knee ROM can be gained if MET is continued.
Our results also supports the finding made by
Ballantyne F at al who found that Muscle energy
technique produced an immediate increase in
Int J Physiother Res 2014;2(2):412-17.
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passive knee extension.23 They suggested that a
single application of MET produced no
biomechanical change to the muscle, but created
a change in tolerance to stretch. Even though
our study was done for period of 3 week but we
did not study lasting viscoelastic changes . Thus
future research can be done on the concept of
visco-elasticity in relation to muscle physiology
with application of MET. Our study also supports
the finding made by Emad T. Ahmed at al. They
found that MET is more effective than static
stretching alone to improve a hamstring muscle
flexibility post burn contracture.24 Even though
they applied MET to burn contractures but still
there result can be correlated with ours which
shows that MET shows significant improvement
in hamstring flexibility.
An increase in flexibility after muscle energy
technique (MET) occurred due to biomechanical or neuro-physiological changes or due to an
increase in tolerance to stretching.25 It can be
speculated on the neurological mechanisms that
may produce increased range of motion of a joint
after MET, however, there is little research to
substantiate these theories. Kuchera 26 attributed the effectiveness of MET to the inhibitory
golgi tendon reflex. This reflex is believed to be
activated during isometric contraction of
muscles, which is claimed to produce a stretch
on the golgi tendon organs and a reflex relaxation of the muscle.27, 28 This theory, however, is
poorly supported by research. Increased tolerance to stretch, which has been demonstrated
following passive static stretching of the hamstring muscles, may also play a role in the apparent increased flexibility of muscles following
MET. Handel et al. 29 suggest that an increased
stretch tolerance is a possible mechanism behind the increased ROM seen in their study after the contract-relax exercise program.
Mulligan TSLR on the other hand showed
significant improvement when applied to tight
hamstring for a prolong period of time (3
weeks). But It did not showed as much
improvement as MET.
Our study supports the study that was done by
Toby Hall 22 who proved that Mulligan TSLR
shows a significant improvement in Knee ROM.
The result is similar to that of Hall at al who found
an increase of 130 in the range of SLR following
415
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the application of TSLR technique to normal
subject. The increase in range may be due to
change in hamstring muscle stress tolerance.
Our result also supports the finding made by
Pratishtha at al who found that Mulligan TSLR
stretch is more effective than BLR stretch in
improving biceps femoris muscle performance
and flexibility.30
The increase in straight leg raise range in TSLR
group may be due to the fact that during TSLR
stretch, various receptors exert an inhibitory
influence on lower limb alpha-motoneuron
activity. Golgi tendon organs around the knee,
hip and spine probably initiate various segmental reflex pathways during traction of the limb.
Likewise, Golgi tendon organs are activated
during large amplitude stretching movements
such as SLR. This processing of information in the
nervous system may inhibit the activity of the
muscles being lengthened during SLR by dampening the afferent activity of type II muscle
spindles or by decreasing motor neuron
excitability via 1-b fibers. Hence, improvement
in range of SLR may be directly related to inhibition of the hamstring muscles rather than
changes due to stretch tolerance.30
In our study it was hypothesized that there
would be significant difference in the effects of
Mulligan TSLR and muscle energy technique
when applied to tight hamstring. And the results
indicated that muscle energy technique was
significantly better then TSLR when applied for
a period of 3 weeks.

CONCLUSION
This study demonstrated that both Mulligan
TSLR and MET are effective in improving Knee
ROM in subject with tight hamstring. Although
the results of the study showed that there was
significant difference between the two groups
with respect Knee ROM . The study showed that
MET is significantly better then Mulligan TSLR..
However, both the technique can be given in
clinical practice for improving hamstring flexibility.
Future Research
Future study can be done with longer protocol
and broader sample size. The extent of
effectiveness of the protocol can be checked by
involving the control group in the study.
Int J Physiother Res 2014;2(2):412-17.
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The study could be also done using female
subject. More investigation could be done using
correlation with EMG activities of the muscle.
Broad Age groups may be considered. Effects of
MET/TSLR can also be seen in subjects with
history of hamstring injury.
List of abbreviations:
MET: Muscle Energy Technique, TSLR: Traction
Straight Leg Raise, AKE: Active Knee Extension,
ROM: Range Of Motion, SD: Standard Deviation,
SLR: Straight Leg Raise, SPSS: Statistical Package
of Social Sciences, EMG: Electro Myography.
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