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ABSTRACT

Background and purpose: Most often,
attention is focused on management of pain and
injuries and decreased muscle strength in
football players while little attention is given to
flexibility. The objective of this study was to
assess and compare the immediate effectiveness
of a type of Muscle Energy Technique (MET),
Post Isometric Relaxation (PIR) and Active
Release Technique (ART) in increasing
hamstring flexibility among recreational and
professional footballers aged 18-30 years. MET
is used to lengthen a tight muscle, strengthen
weak muscles, reduce localised oedema or
mobilize an articulation with adhesion or
restriction MET consists of different techniques,
one of which is Post Isometric Relaxation
Technique (PIR). PIR wuses an agonistic
isometric contractual phase after a passive
stretch. On the other hand, ART is a soft tissue
manipulation technique developed my Dr.
Leahy which breaks tissue adhesions thereby
relieving muscle stiffness/ tightness. There is
abundant literature on these techniques.
However there is a dearth of documentation
comparing these two techniques. So the effort of
the study is to compare the effectiveness of
MET (PIR) and ART on hamstring tightness in
footballers.

Method: This study was an experimental study.
The subjects were selected on the basis of
Simple Random Sampling method. 30 subjects
were selected, in the age ranging from 18-30
years. They were assigned to two groups- Group
A (n=15) received a type of Muscle Energy
Technique (MET), Post Isometric Relaxation

(PIR) and Group B (n=15) received Active
Release Technique (ART). Both the groups
performed a set of 3 exercises- eccentric and
core stability and pilates after the intervention.
Pre and post intervention measures were taken
to assess the hamstring tightness. This was done
by Active Knee Extension Test (AKET) and Sit
and Reach Test (S&R Test).

Results: When means were analyzed using
Paired ‘t’ test as a parametric and Wilcoxon
signed rank test as a non-parametric test have
been used to analyse the variables pre-
intervention  to  post-intervention  with
calculation of percentage of change, there was a
statistically significant improvements in means
of AKET and S&R Test. The findings of the
study suggest that both the interventions have an
immediate effect on hamstring tightness. More
importantly, the results revealed that the
intervention of Group B showed more reduction
in hamstring tightness than the interventions
delivered of Group A.

Conclusion: Th present study concludes that
both MET (PIR) and ART are effective in
reducing hamstring tightness and increasing
knee extension range of motion in recreational
and professional footballers. However, there
existed a significant difference between both the
techniques on hamstring tightness. ART was
more effective in increasing hamstring
flexibility and increasing knee extension range
of motion among footballers.

Implications: Muscle Energy Technique (Post
Isometric Relaxation) and Active Release
Technique both can be used to treat people and
athletes with hamstring tightness. But effects of
Active Release Technique in increasing
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hamstring flexibility and increasing knee
extension range of motion among footballers is
more dominant over the effects of Muscle
Energy Technique (Post Isometric Relaxation).
Hence, in sport physiotherapy protocols, ART
can be used.

Keywords: Hamstring Tightness, Muscle Energy
Technique, Post Isometric Relaxation, Active
Release Technique, Active Knee Extension
Test, Sit and Reach Test.

INTRODUCTION

The Hamstring Muscle Complex
(HMC) is a multi-joint muscle complex that
exerts a strong contracting force repeatedly
in a lot of exercises and daily activities. It
consists of three main muscles: Biceps
Femoris (Short head and Long Head),
Semitendinosus and Semimembranosus.!!
The HMC contributes significantly in hip
extension and knee flexion. Furthermore, it
plays a cardinal role in the gait cycle. The
HMC gets activated in the final 25% of the
gait cycle just as the extension of hip begins
and continues to do so for 50% of the swing
phase to bring about hip extension and resist
knee extension. In addition to this, the HMC
alongside the Anterior Cruciate Ligament
(ACL) wields the role of dynamic
stabilization of the knee joint. During the
heel strike phase of the gait cycle, the HMC
elongates over both, hip and knee joints and
manages to decelerate the anterior
translation of the tibia while knee extension
occurs and the weight of the body is shifted
forward. %1 When the muscle is not able to
elongate enough or deform, it is said to be
tight. Flexibility is the capacity of any
muscle to deform.[l Flexibility is a very
significant aspect of physical fitness for
maximizing musculoskeletal ~ function.
Prevalence of tightness in the HMC, even
among normal individuals, is quite high.
The HMC tends to get shortened quickly,
losing flexibility. [

Several studies have also shown the
prevalence of hamstring tightness in
athletes,  specially  footballers.  [¢7]
Footballers are often subjected to intensive
training on consecutive days, often multiple

times in a week. Each training session and
game exacts high physical stress as they
experience repeated accelerations and
decelerations of varied intensity; muscle
damage because of elevated impact trauma
and explosive jumps. Escalated frequency of
such extreme training, with sparse recovery
time can prove to be demanding.l®!
Tightness in the HMC decreases the
performance and coordination of athletes
leading to an increase in the risk and
recurrence of injuries and post-training
soreness. 12! It has also been debated that
tightness in the HMC might predispose it to
strains.®! Hamstring strains are among the
most common injuries and reinjuries in
athletes.’®) These are characterized by
sudden, maximal acceleration during
sprinting. The prevalence of hamstring
strain has increased in the past few years-
superseding  ankle  sprains  amongst
footballers.*! When a group of football
players with hamstring strain  were
considered, more than half had HMC
tightness, and no other difference in strength
of the HMC was noticed.[! It has also been
proposed that stretching of the HMC to
relieve its tightness is effective in the
rehabilitation  programme for HMC
strains.[*?

Numerous ways to stretch the HMC
have been scrutinized in the past several
years. (13141 There is a plethora of literature
supporting numerous conventional
techniques. [**171and modalities. [*8-2! There
is proof regarding the effectiveness of other
techniques such as Muscle Energy
Technique?*?l  and  Active  Release
Technique to improve the flexibility of the
HMC.5I Muscle Energy Technique (MET)
has been identified as a category of Manual
Therapy in the present, however it was
originally designed and practised as a part
of Osteopathy.[?®?*l MET has been used
widely to lengthen tight muscles, strengthen
weak muscles, reduce localised oedema,
mobilize an articulation with adhesion or
restriction or as a part of warm up to prepare
the muscle for subsequent stretch.[?32%1 This
soft tissue manipulation technique is
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peculiar because it is not an absolutely
active or passive process.

MET  consists of  difference
techniques such as Reciprocal Inhibition
(R) and Post Isometric Relaxation
Technique (PIR).?61 RI is an antagonist
mediated mechanism in the skeletal muscle,
whereas PIR uses an agonistic isometric
contractual phase. Initially the muscle is
placed in a stretched position after which a
minimal isometric contraction is elicited.
Subsequently, the muscle is relaxed and
then a gentle stretch is readministered.®!
This technique can be applied to tight or
tender muscles that are usually associated
with musculoskeletal pain.[?®! Both these
types of MET are used to elongate a tight
skeletal muscle. But when compared,
Several studies proved the superiority of
PIR over RI to improve the flexibility of
HMC.[ZQ'SO]

A newer technique which has been
proven effective for hamstring tightness is
ART. This approach was developed by a
chiropractor, Dr. P. Michael Leahy. He
explained it as a soft tissue manipulation
technique to work on a variety of tissue,
muscle, tendon, fascia and nerve unrelated
issues.®Y This multidisciplinary technique
is used to locate the specific tissues that are
restricted and then alleviate it, so that the
soft tissue can return to its normal texture,
tension and length. This is achieved by
numerous hand positions and soft tissue
manipulation techniques.®? He further
proposed ‘a mechanism to explain increased
tissue stiffness or tension called the
cumulative injury cycle.” In this cycle,
repetitive micro-injury in a tight muscle
leads to an increase in the friction and
tension within the myofascial structures.!

ART has been used as conservative
treatment for a lot of conditions. There are 3
basic principles - restoring free and
unimpeded motion of all soft tissues; the
release of entrapped nerves, vasculature and
lymphatics; and to re-establish optimal
strength, texture and function of soft

immediate effect. 1321 ART releases tissue
adhesions allowing the muscle to fully
lengthen. By doing so, it also alleviates pain
permitting it to reach its normal
condition.®™ This was confirmed by a pilot
study done by James W, et.al. (2006); to
determine the effect of ART on hamstring
tightness. The experiment revealed that even
a single bout of ART increased the
hamstring flexibility among a group of
young healthy males.®4 This was further
demonstrated when studies were carried out
to compare the effectiveness of ART with
other techniques and ART proved to be
superior, [31:32.3]

Furthermore, exercises have always
been the cornerstone of physical therapy
protocols. Eccentric exercises are active
contractions of the muscle while it is
lengthening under load. These exercises are
characterized by their low energy cost and
high force production.*8!  Eccentrically
training a muscle through a full range of
motion could improve athletic performance,
reduce injury rates and improve flexibility.
HMC is most commonly injured when
working eccentrically while decelerating or
landing.®”l Eccentric training has been
considered to have great potential as a part
of rehabilitation programmes.¥"% There is
evidence that proves the influence of
eccentric exercises not only on muscle
morphology, but also on neuromuscular
control which eventually plays a key role in
altering the risk of injury.[*l Amongst
footballers, eccentric exercises have been
potent in battling HMC tightness as well as
injury occurrence and recurrence rates.#2431

Another exercise programme that is
known to develop agility and performance
amongst footballers is Core Stability."*!
These exercises activate the deep core
muscles of the body.[*! Core muscles
stabilize the entire body- that is they control
and maintain the position and movement.
The core of the body is also involved in
aiding other movements of the limbs with
precision. Thus making core stability an

tissues.®*l When applied for HMC tightness, important component for maximizing
ART was quite potent and showed athletic efficiency.[*! These exercises also
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have a positive effect on HMC flexibility.["]
An exercise regimen that improves
flexibility by emphasizing on core stability
along with  breathing, posture and
coordination is Pilates. Founded by Joseph
Pilates, this method focuses on using the
mind to control muscles and movements. 8
Pilates is a comprehensive method with six
key principles- centering, concentration,
control, precision, breath, and flow.**! It is a
body conditioning technique that offers
improved control through stretching and
strengthening of muscles thus reducing pain
and avoiding injuries. The main goal is to
perform a whole body movement while
seeking to maintain the natural curves of the
spine and a neutral pelvis.®® Used over
decades, this method is not merely a list of
exercises but a way of connecting and
conditioning the whole being-body and
mind.BY Pilates also helps in maintaining
lumbo-pelvic  stability  along  with
flexibility.? Taking the HMC flexibility
into account, there are some credible
observations displaying the merits of the
Pilates method.® A study carried out in
2007, amongst sub-indoor soccer athletes
revealed that there was a significant increase
in hamstring flexibility following the Pilates
technique.®! In 2015, another trial was
conducted amongst 30 footballers. HMC
tightness was treated with Pilates and
showed excellent results.[8]

METHODOLOGY

30 footballers were recruited for this
randomized control trial and divided into 2
groups by random sampling. Group A had
15 subjects and MET-PIR was used as the
intervention. Group B also had 15
participants; intervention used was ART. A
set of 3 exercises was performed by both the
groups post intervention.

Bangalore as per the ethical guidelines for
Bio-Medical research on human subjects,
2000 ICMR, New Delhi.

Male  footballers with HMC
tightness aged 18-30 years were included.
Subjects with Hamstring Strain or Injury-
fractures/ subluxation/ dislocation to the
knee joint and hip joint, fractures/
subluxation/ dislocation to the knee joint or
hip joint ligament injuries, low back pain,
Intervertebral disc prolapse- acute and
chronic, neurological disease/ tumours of
hip/knee were excluded from the study.*
The players were assessed for HMC
tightness by Active Knee Extension Test
(AKET) and Sit and Reach Test (S&R
Test). These outcome measures were taken
pre and post intervention.

Players in Group A were assessed
with outcome measures. PIR was performed
in supine position. A passive stretch was
applied to the HMC after which the subject
was asked to isometrically contract the
HMC. These was repeated 3 times. After
PIR, the subjects performed 3 exercises.
Stiff-Legged Deadlift: The subject was
asked to stand with knees locked in an
extended position and bend forward while
holding a neutral back posture and knee
extension. Eccentric Hamstring Curls on
Swiss ball: The subject was in supine
position on a gym mat with feet placed on
the Swiss ball. With the hands placed
beside, the subject then flexed his knees to
roll the Swiss ball towards his buttocks and
then straightened them thereby rolling the to
the starting position. Wrist Plank to
Downward Dog on Swiss ball: The subject
was in a wrist plank position with the hands
on a bench and feet (and lower 1/3rd of shin
if needed by the subject for balance) on the
Swiss ball. The subject then contracted his
core and moved to a downward dog position

As the study includes human while maintaining the knees in an extended
subjects, ethical clearance is obtained from position.  Post intervention, outcome
ethical committee of K.T.G. College of measures were checked.
physiotherapy and KTG  Hospital,
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Fig. 3: Eccentric Hamstring Curls

Players in Group B, after pre
intervention testing were given ART in the
side lying position with the affected leg on
top with HMC shortened position. (Hip
extension, knee flexion) Th therapist
palpated knots/ adhesions and applied deep

Fig. 4: Wrist plank to Downward Dog

pressure to them while the subject

performed hip flexion and knee extension-
lengthened HMC. This was repeated 3
times. After this, exercises same as Group A
were performed. Post intervention, outcome
measures were checked.

Fig. 5: ART

Outcome Measures:

Active Knee Extension Test: The
test was performed in supine position with
hip flexion without lifting the contralateral

leg. The subject was then asked to extend
his knee as much as possible. Following
this, the therapist measured the angle of
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knee extension and popliteal angle with a
goniometer.

Sit and Reach Test: The test was done in a
long sitting position on a yoga mat with the
heels at the 15 cm mark on a yardstick. The

Fig. 6: Active Knee Extension Test

RESULTS

subject then tried to bend forward and touch
the furthest point on the yardstick with both
his hands while maintaining complete knee
extension. The furthest point that was held
for 2s was considered as the outcome.

%
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Fig. 7: Sit and Reach Test

Table-1: Range, mean and SD of base line variables of the footballers with hamstring tightness in both the groups

Sr. No. Variable Group-A(MET-PIR) Group-B (ART) Unpaired
Range Mean + SD Range Mean + SD t-test
1 Age in years 18-29 23.60+3.60 18-30 23.20+3.38 | t=0.3.13, p>0.05, NS
2 Experience in years | 3months-14 years | 7.48+3.30 | 4months -17years | 7.28+4.30 t=0.162, p>0.05, NS
3 Practice in days 2-8 4.53+1.64 2-6 4.40+1.24 | t=0.281, p>0.05, NS

NS-Not significant. ie.,p>0.05.

The table-1 presents the outcomes of
base line variables of the footballers with
hamstring tightness in both the groups. It
revealed that the baseline characteristic of

the footballers’ age, experience in years and
practice days per week was similar in both
the groups.

Table-2: Range, mean and SD of outcome measures of footballers with hamstring tightness in group-A

Sr. No Outcome measures Group-A: MET (PIR) Paired p-value
Pre test Post test ttest
Range | Mean +SD Range Mean +SD
1 AKET 34-62 51.40+7.92 16-56 40.53+£10.84 | t=10.258* | p<0.001
2 Sit and Reach test (cm) | 8.1-24.6 | 15.41+4.59 | 10.5-32.6 18.48+5.61 t=6.828* | p<0.001

Note; * denotes —Significant (p<0.05)

The above table-2 shows the pre and
post test outcomes of outcome measures
among the footballers with hamstring
tightness in group-A. In pre test, the AKET
was ranging within 34-62 with mean and
SD of 51.40£7.92. But in post test, it was
found to be decreased (increase knee
extension ROM) to the range of 16-56 with
mean and SD of 40.53 = 10.84. The
parametric test for comparison of dependent
outcomes and measurable the paired t-test
was carried out and it was found to be
significant (p<0.001). Regarding Sit and

reach test(cm) in pre test, the scores were
ranging within 8.1-24.6 with mean and SD
of 15.41+4.59. But in post test, the scores
were found to be increased to the range of
10.5-32.6 with mean and SD of 18.48+5.61..
The parametric test for comparison of
dependent outcomes and measurable the
paired t-test was carried out and it was
found to be significant (p<0.001).

It is evident that there is a significant
increase in knee extension ROM in AKET
and improvement in sit and reach test (cm)
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of footballers with hamstring tightness in

group A.

Table-3. Range, mean and SD of outcome measures of footballers with hamstring tightness in group-B

Sr. No. Outcome measures

1 AKET 26-66

Group-B: ART Paired p-value
Pre test Post test t-test
Range Mean +SD Range Mean £SD
48.80+£10.68 18-59 33.73+£10.19 | t=12.476* | p<0.001
2.7-30.9 | 16.24+751 | 3.4-33.2 20.01+7.81 t=7.612* | p<0.001

2 Sit and Reach test (cm)

Note; * denotes —Significant (p<0.05)

The above table-3 shows the pre and
post test outcomes of outcome measures
among the footballers with hamstring
tightness in group-B. In pre test, the AKET
was ranging within 26-66 with mean and
SD of 48.80+£10.68. But in post test, it was
found to be decreased (increase extension
ROM) to the range of 18-59 with mean and
SD of 33.73 £ 10.19. The parametric test for
comparison of dependent outcomes and
measurable the paired t- test was carried out
and it was found to be significant (p<0.001).
Regarding Sit and reach test(cm) in pre test,

the scores were ranging within 2.7-30.9 with
mean and SD of 16.24+7.51.But in post test,
the scores were found to be increased to the
range of 3.41-33.2 with mean and SD of
20.01+7.81.. The parametric test for
comparison of dependent outcomes and
measurable the paired t-test was carried out
and it was found to be significant (p<0.001).

It is evident that there is a significant
increase in knee extension ROM in AKET
and improvement in sit and reach test (cm)
of footballers with hamstring tightness in
group-B.

Table-4: Comparison of pre and post test outcome measures of footballers with hamstring tightness in between the groups

Sr. No. Outcome measures Pre test Post test
Group-A Group-B Group-A Group-B
Mean £SD Mean +SD Mean +SD Mean £SD
1 AKET 51.40+7.92 48.80+10.68 40.53 £ 10.84 33.73+10.19
2 Sit and Reach test (cm) 15.41+4.59 16.24+7.51 18.4845.61 20.01+7.81
Between group comparisons: Unpaired t-test . AKET: t=1.024, p>0.05, NS . AKET: t=4.213, p<0.05, S
. Sit &reach test: , t=0.896 p>0.05, NS | e  Sit &reach test: , t=3.864, p<0.05, S
S-denotes significant (p<0.05); NS — not significant (p>0.05)
RESULTS MS-EXCEL, MS- WORD and SPSS

e Both the interventions, group-A and
group-B were found to be individually
effective in treating footballers with
hamstring tightness.

e But, when the post test outcomes were
compared between the two groups, the
intervention of ART in group-B was
found to better on increasing knee
extension ROM in AKET and
improving sit and reach test scores (cm)
among footballers with  hamstring
tightness.

Note:

e The analyses were done using statistical
software SPSS 21.0 version

e Both descriptive and inferential analyses
were used

e Both parametric and non-parametric
tests were used

graphical editors were used to generate the
tables and graphs suitably.

DISCUSSION

In the present study, a comparative
experimental study design of 30 football
players with HMC tightness were
randomized in 2 groups- Group A (n=15)
and Group B (n=15).

Subjects in Group A received one
session of MET and subjects in Group B
received one session of ART. Both the
groups received the same set and repetitions
of exercises which included 3 exercises- 2
eccentric and 1 core stability + pilates. The
pre and post intervention assessment was
done with ROM and AKET (Active Knee
Extension Test) and S&R Test (Sit and
Reach Test). It was found that both the
groups were effective in reducing HMC
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tightness. There was a significant difference
between the outcomes of Group A and
Group B. There was relief in HMC tightness
for footballers who received MET and for
those who received ART.

HMC tightness affects the function
of the muscle which is used in activities as
simple as walking. In the biomechanics of
the gait cycle, once the heel strike has
occurred, the HMC needs to elongate over
both the hip and knee joint to its optimal
length to provide hip extension and stabilize
the knee. (George Couloris, 2005) [? Taking
football into account, these players undergo
vigorous training and competition schedules
for consecutive days, multiple days a week
with lack of rest period. Each session places
extreme demands with sudden sprinting,
deceleration, high jumps and explosive
kicks along with eccentric loading and
contact trauma.®! Despite such high
demands, the prevalence of HMC tightness
is high among athletes, especially ones who
play contact sports. (Weerasekara, et al.,
2010) It has also been suggested that the
presence of HMC tightness has no
association with body height and femoral
length.®®! It was also been found that soccer
players when compared to non-players have
less lower limb flexibility. (Ekstrand,
Gillquist, 1982) [

In Group A, MET (PIR) coupled
with a set of exercises was performed. Some
difference between HMC tightness, pre and
post intervention was noted. This suggests
that the immediate effect of MET was
somewhat significant on HMC tightness.
MET primarily targets soft tissues, also
making some contribution to joint
mobilisation. It has been termed as active
muscular relaxation technique. (Waseem,
2019)24 The term mainly comes up because
while the stretch given might be passive,
there is active participation of the subject
with the isometric contraction in the process
of relaxation. Adkitte, R; et al. (2016) said
that the contraction is done in a precisely
controlled direction and with varying
intensities  giving  benefits such as
decreasing tightness, increasing strength and

improving mobility. The study was done on
national level football players for HMC
tightness, MET proved to be very helpful.[?¢]

There are two main types of MET:
Reciprocal Inhibition (RI) and Post
Isometric Relaxation (PIR) both with their
own sets of gains. As the name suggests, the
subject contracts the muscle isometrically
and voluntarily and post contraction, there is
relaxation  through  another  passive
stretching. RI is similar, but in this the
isometric contraction is done by the
antagonist. K, Lewit and DG Simons (1984)
observed that PIR helped with increased
tension of the affected muscles and the
resulting pain and dysfunction were both
relieved by restoring the full stretch length
of the muscle. They suggested that the
method produced immediate pain relief in
94%, lasting pain relief in 63%, as well as
lasting relief of point tenderness in 23% of
the sites treated.”®! Agarwal, S (2016)(%
advocated Pl over RI in the treatment of
HMC tightness suggesting that while both
were favourable, Pl was more advantageous
against HMC tightness.

PIR was performed on Group A in
this study. The age of the participants varied
from 18-29 vyears (23.60+3.60). The
footballers had varying experience from 3
months to 14 vyears (7.48+3.30). Some
players were recreational footballers while
others played professionally. Due to this, the
number of days in a week that the players
practiced were also quite diverse from 2-8
days a week (4.53+1.64). Some professional
footballers also practiced twice in a week.
The data was collected during an ongoing
tournament, with matches generally on
weekends. The outcome measures AKET
and S&R test showed significant
improvement in HMC tightness in this
group. The decrease in the mean AKET
scores from 51.40+7.92 to 40.53+10.84
shows an increase in the knee extension
ROM. The S&R scores were measured in
cms and also showed an improvement (Pre:
15.41+4.59; Post: 18.48+5.61) implying an
increase in HMC flexibility.
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Another technique used in the study
was Active Release Technique (ART). In
this technique, the soft tissue lesions and
dysfunctions are addressed. These lesions
occur due to the repetitive physical activity.
Leahy (1999),51 the founder of the
technique- proposed a mechanism to explain
increased tissue stiffness, or tension, called
the cumulative injury cycle. In this cycle,
repetitive micro-injury in tight muscles
leads to an increase in the friction and
tension within the myofascial structures.
This causes due to decreased circulation to
the tissue. The term “chronic cycle”, or
“inflammation cycle” was used. Both of
these cycles lead to the same result: an
accumulation of adhesions and fibrosis
within the tissue. These adhesions then lead
to increased tone and stiffness of the
muscle. As such, this vicious cycle is self-
perpetuating and the downward spiral
continues. The goal of ART is to break this
cycle by breaking the adhesions, thus
relieving stiffness.56]

In this study, the therapeutic
intervention for Group B was ART. 15
participants aged 18-30 years (23.20+3.38)
were considered. The mean experience of
this group’s subjects was similar to that of
group A (4 months-17 years; 7.28+4.30)
Just like the other group, some players were
recreational footballers, while others were
professional. The number of days per week,
the players practised was also corresponding
to the other group (2-6 days; 4.40£1.24).
The outcome measures in this group showed
significant improvement in the AKE ROM
(Pre: 48.80+10.68; Post: 33.73 + 10.19) and
S&R test (Pre: 16.24+7.51; Post:
20.01+7.81). This was in accordance with
another study that was piloted by James W.
(2006). The pilot study confirmed the
benefits of ART on HMC flexibility.[**!

In the past, several studies have also
supported the benefits of ART over other
techniques. V, Kage (2014) suggested that
ART and Mulligan’s bent leg raise had
immediate effects on HMC flexibility- but
ART was more effective possibly due to the
breakage of the adhesions caused by the

cumulative injury cycle.® S, Kothawale
(2018) supported ART over positional
release technique proposing the possible
release of scar tissue and adhesions in ART.
It was also suggested that this release of scar
tissues and adhesions allowed the muscle to
fully lengthen.® A similar study as this one
was done among Acute ACL tear patients
was done to compare the effect of MET and
ART. However the results concluded that
both the techniques were significantly but
equally advantageous.®® S Khan (2021)
also performed a similar study comparing
the same methods- ART and MET for HMC
tightness. The results of that study however
revealed ART to be more effective.’]

From all the data that was collected
an analysed in this study among footballers,
it is obvious that MET (PIR) and ART are
both immediately effective in battling HMC
tightness. However on comparing the data
and following statistical analysis, it is
apparent that there is a difference between
both the techniques. When compared
between both the groups- Group A (MET-
PIR) and Group B (ART), difference
between the effectiveness of the both
treatments is evident in improving knee
extension ROM and S&R Test scores.
(Group B > Group A) This implies that one
session of ART is statistically better than
one session of MET (PIR) in battling HMC
tightness.
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