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Background: Desk job workers with prolonged sitting have postural imbalances and the overused muscles
experience an increase in tension in one part of the body which causes excessive tension in other parts of the
body due to continuity of the fascia. This fascial anatomy trains can cause stress not only on the muscle but all
the structures that are surrounded by the fascia leading to dysfunction and pain.

Purpose of the study: The purpose of this study is to compare the acute effects of different techniques like self-
myofascial release and transverse friction massage on flexibility in healthy adults for effective treatment and
efficient working.

Results:  Main Findings- Hamstring flexibility of the desk job workers tested via Active Knee Extension Test and
V Sit and Reach test both pre and post of both the groups A and B showed significant difference p<0.001 tested
by Wilcoxon Sign Rank Test. Group statistics done with Man Whitney Test showed that there is no significant
difference between AKET (P=0.3030) whereas there is significant difference between V SRT between the two
groups (P=0.030) suggesting larger variations in the group mean or any other unknown causes.

Conclusions: This study concludes that Self Myofascial Release therapy and Transverse Friction Massage therapy
both are effective in improving hamstring flexibility in desk job workers when worked on the plantar fascia via
the anatomy trains. Self myofascial release therapy showed better results than the transverse friction massage
therapy both statistically and clinically.

Potential Implications: Thus, these methods can be used as an effective adjunct for many rehabilitation pro-
grams for speedy recovery.

KEY WORDS: Desk Job Workers, Hamstring Flexibility, Plantar Fascia, Self Myofascial Release, Transverse Fric-
tion Massage.
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one joint in series to move through the range
of motion. Loss of muscle flexibility is defined
as the decrease in the ability of the muscle to

Muscle flexibility is defined as the ability of a
muscle to lengthen, allowing one or more than
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via the posterior kinetic chain of the superfi-
cial backline fascial meridian with the fascias
of gastrocnemius, hamstring, and erector
spinae up to the scalp. Myers 2014 said that
the connective tissue fascia and the underly-
ing muscle can influence each other and if tight-
ness prevails, any one or both of them can be
the causative factor. Hence it is important to
look into all the aspects for optimum flexibil-
ity of an individual for overall well being and
physical fitness [13].
There are many techniques which releases the
tightness and improves flexibility  like static
stretches, dynamic stretches, proprioceptive
neuromuscular facilitation, transverse friction
massage, cross-sectional massage, and
myofascial release therapy with aids like foam
roller or roller massager.
Foam roller can be smooth or multi-levelled
of different densities, sizes and lengths. While
roller massager includes equipment’s like roller
bar, tennis ball, lacrosse ball, etc. The exerted
pressure of the foam rollers stimulates the
Golgi tendon unit and decreases muscle
tension. [14] Many studies stated that foam
rolling or roller massager tools have
demonstrated multiple positive therapeutic ef-
fects like vascular plasticity and soft tissue
restoration on performance and recovery by
enhancing joint range of motion and decreas-
ing muscle soreness [15]. Self myofascial
release (SMR) by tennis ball to the plantar
surface of the foot is widely used to increase
flexibility and range of movement further
along the posterior muscles of a proposed
“anatomy train”. Grieve et al suggested that
an immediate clinical benefit of SMR on the
flexibility of the hamstrings and lumbar spine
was indicated via their study.
Massage was used for the purpose of health
in the early years and more recently has been
used in the management and prevention of
sport injuries by adding it in a warm-up
protocol to help increase acute flexibility.
However, the benefits and mechanisms of
massage are not well known [16]. Massage is
thought to relax muscle, enhance joint
flexibility by reducing the passive tension of
antagonistic muscles. Crosman et al found that
a single massage of the hamstring muscle

deform resulting in decreased range of
motion about a joint [1]. Mobility and
flexibility of soft tissues that surround a joint
like muscles, ligaments, fascia and other
connective tissues are also necessary for
normal range of motion [2]. Limited flexibility
has been shown to predispose an individual
to several musculoskeletal disorders and
affects efficient functioning and activities of
daily living [3-6].
Hamstring tightness is a very common
condition found both in symptomatic and
asymptomatic individuals [7]. There are
different causes for hamstrings to go into
tightness like genetic, acute or chronic
injuries and adaptations [8].
An individual sitting all day such as a desk
worker has adaptive changes taking place that
can shorten their hamstrings. Prolonged
sitting causes posterior pelvic tilt which causes
the hamstring to go into the shortened
position. Extended sitting durations and
loading the muscles with large amount of
forces increases the risk of injury. A sedentary
lifestyle adds to making an individual prone
to various problems like tightness, decreased
length, ranges, and thereby decreasing
flexibility which hampers the activities of daily
living. Complete contraction and stretching
rarely occurs and thus hamstrings are not put
through their full physiologic state of contrac-
tion. Due to this reason, two joint muscles like
hamstrings are commonly injured [9,10]. Hence
poor hamstring flexibility has been associated
with lower back and lower extremity issues. It
is also responsible for postural and other back
problems due to mal-alignment and dysfunc-
tions caused by the inflexibility.
Flexibility may be affected by a number of
reasons; one of them is fascial restrictions.
Fascia is a continuous connective tissue that
surrounds muscles, nerves, blood vessels and
connects structures of the body. Fascia can be
restricted due to injury, disease, inactivity, or
inflammation. These restrictions may decrease
flexibility, strength, endurance, and can lead
to high amounts of physical pain [11]. Plantar
fascia acts as static and dynamic stabilizer of
the longitudinal arch of the foot and acts as a
dynamic shock absorber [12]. It is connected
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group increased the passive range of motion
in hip joints [17].
The deep friction massage, a type of massage
is defined as a mechanical stimulation of the
superficial tissues over a small area by means
of rhythmically applied deep pressure and
stretching (Kayseret al., 2005). A to and fro
deep tissue massage helps to release the
muscle tension, ensures proper circulation of
blood and oxygen, removes muscle toxins and
leads to scar deformation. It concentrates on
specific areas, leading to soreness before and
after the massage, yet the results are definite
[18]. Many studies have shown acute positive
effect on flexibility, pain and range of motion
with short duration deep transverse massage
across the muscle fibres along with
conventional therapy. While it ’s isolated
efficacy has not been established much with
some contradictory studies [19].
There are other studies stating otherwise,
while a study from JMSCR Sept 2014,
Compares Myofascial Release Technique and
Deep Transverse Friction Massage on Pain,
Range of Motion and Functional Ability in
subjects with chronic bicipital tendonitis which
states that both the techniques are equally
effective in reducing pain, improving ROM and
functional ability evaluated by NPS, Goniom-
etry, DASH respectively [20].
Hence there are conflicting evidences which
make us intrigued to find out about the im-
mediate effects of SMR and TFM on flexibility.

Demographic data was collected from them.
The subjects were divided into two groups,
Group A or Group B. Allocation was be done
by lottery method.
Group A – Self Myofascial Release Therapy
Group- Roller massager with tennis ball in
standing on plantar fascia for 30 seconds, 3sets
with 10 seconds rest interval. [21 22 23]
Group B – Transverse Friction Massage Group-
Transverse friction massage in prone on plan-
tar fascia for 30seconds, 3sets with 10 seconds
rest interval.[24 25 26]
Recording of Active Knee Extension Test (AKET)
[27-31] and V Sit and Reach test (V-SRT) [32 33
34] for functional outcome before initiation
of treatment & immediately after intervention
was done.
The data was analyzed using the statistical
package for social science (SPSS) software ver-
sion 20.0.
Data was tested for normality using the
Shapiro Wilk Test. Non-Parametric tests were
used to test data not passing normality.
The Intra-group statistical comparison of
distribution of variables is tested using
Wilcoxon signed rank test for the Non-
parametric data.
The Inter-group statistical comparison of vari-
ables is done using Mann Whitney U test for
Non-parametric data.
In the entire study, the p value less than 0.05
are considered to be statistically significant.
Pre – Post Within the Groups: Group A and B,
Both pre and post values of AKET and V SRT.

METHODS
It was a Comparative study design performed
in a Metropolitan city held for 12 months in
60 Desk job workers with decreased hamstring
flexibility collected by purposive sampling
method.
Sample size was determined by the estimated
prevalence of hamstring tightness in desk job
workers aged between 30 to 50 years which
was 96% given by Pradip B, 2018.
Approval of the ethical committee and Head
of the institution was obtained prior to com-
mencing the study.
Patients fulfilling the selection criteria and will-
ing to give written informed consent form were
included in the study.

Between The Groups: Mann Whitney U Test
was applied to compare data not normally
distributed between the two groups. It is seen
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that there is no significant difference between
AKET (P=0.3030) whereas there is significant
difference between V SRT between the two
groups (P=0.030).

Mean
Std. 

Deviation
Man 

Whitney
P Value

Group A 17.83 3.67

Group B 16.83 4.28

Group A 2.65 0.48

Group B 2.4 0.38

Group Statistics

Group

AKET 
Difference

381 0.303

V SRT 
Difference

317 0.03

Percentage Difference: The percentage reduc-
tion in Active Knee Extension Test (AKET) in
Group A is more. For V Sit and Reach Test (V
SRT) the percentage increase in Group A is
more. Hence overall Group A is better.

Pre Post Pre Post Group A Group B
Aket Right 30.1 12.5 29.03 12.03 58.47 55.11
Aket Dominant 30.23 12.4 29.2 12.37 58.71 57.63
Aket Left 28.77 11.2 29.23 12 61.07 58.94
V Srt 19.98 22.68 20.4 22.8 -14.15 -11.76

Group A Group B Percentage reduction

RESULTS AND DISCUSSION

Extension Test (AKET) and percentage increase
in V Sit and Reach Test (V SRT) for Group A is
more than that of Group B, thereby showing
that Group A has more significant improve-
ment both statistically and clinically than
Group B.
According to Schleip et al. under normative
conditions, fascia and connective tissues tend
to move with minimal restrictions. However,
injuries resulting from physical trauma,
repetitive strain, and inflammation are thought
to decrease fascial tissue length and elastic-
ity, resulting in fascial restriction. Myofascial
Release therapy is a good adjunct for many
treatment protocols. Self-myofascial release
(SMR) has been adapted to allow regular and
frequent applications, without a therapist‘s
intervention to return the fascial tissue to its
normative length by collagen reorganization
via softening, lengthening and realigning
mechanisms (Sullivan et al 2013). It relates the
individual to use their own body mass to
exert pressure on the soft tissue as they roll
over the dense foam roller (FR) (Macdonald
et al 2013) or a tennis ball on the plantar
aspect of the foot (Myers 2014).
Application of myofascial techniques can lead
to local as well as general body relaxation,
improved circulation and a decrease in
myofascial tone, which may explain the
findings of the present study. The findings of
the present study can also be explained by
the mechanical force transmission via connec-
tive tissue. In support of this theory, Carvalhais
et al have shown that fascial structures
function to transfer strain to neighbouring
skeletal muscles with Kwangsun Doa et al
showing similar results in their study- acute
effects of self myofascial release using a foam
roller on plantar fascia on hamstring and
lumbar spine superficial back line flexibility.
Also Joshi DG in 2018 showed significant
improvements on hamstring flexibility while
working on the remote areas of the body.
The deep friction massage is a rhythmic deep
mechanical stimulation of small superficial tis-
sue area to release the muscle tension, break
scar tissue, remove muscle toxins, and improve
circulation of blood and oxygen which had
been affected by any dysfunction.

In the present study, comparison between
acute effects of self myofascial release therapy
and transverse friction massage therapy on the
plantar surface of the foot on hamstring
flexibility is based on the hypothesis that an
increase in muscle tension in one part of the
body causes excessive tension in other parts
of the body due to continuity of the fascia.
This continuity of the fascia can cause stress
not only on the muscle but all the structures
that are surrounded by the fascia [35].
The comparison between pre and post AKET
and V-SRT results for Group A and Group B by
applying Wilcoxon test showed all the P val-
ues less than 0.05 giving significant difference.
The  comparison for AKET and V SRT differ-
ences between two groups A and B shows that
there is no significant difference between AKET
(P=0.3030) whereas there is significant differ-
ence between V SRT between the two
groups(P=0.030). The possible causes for this
might be the small sample size or larger varia-
tions in the group mean or any other unknown
causes.
Comparing the two interventions it is seen
that the percentage reduction in Active Knee
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In 2016, Begovic et al studied the neuromotor
effects of transverse friction massage over
Quadriceps femoris tendon in 14 healthy
subjects where TFM was found to increase the
time corresponding to EC coupling influenc-
ing on changing the neuro-motor driving
mechanism possibly via afferent pathways and
therefore decreasing the active muscle
stiffness[36] while Boora M et al, 2016 gave a
finding of significant increase in knee exten-
sion ROM with only 30 seconds of deep
friction musculotendinous massage in small
circular motion of hamstring 3 times a day for
one week which increases muscle–tendon
compliance, along with increases in skin and
muscle temperatures leading to augmented
blood flow to the area by mobilizing and
elongating shortened or adhered connective
tissue.
Studies done by Rittu SB  and Routroy S
compared both the techniques of MFR and
DFTM on chronic plantar fasciitis and chronic
bicipital tendonitis respectively concluding
that both the techniques are effective in
reducing pain, improving ROM and functional
ability. Along with many other conflicting
evidences, such studies strongly support the
present study and increase its strength as an
evidence for the use of such different
techniques as adjuncts in many treatment
protocols for effective and efficient rehabili-
tation and recovery.

CONCLUSION

This study concludes that Self Myofascial
Release therapy and Transverse Friction
Massage therapy both are effective in
improving hamstring flexibility in male desk
job workers when acted on the plantar fascia
via the anatomy trains. Self myofascial release
therapy showed better results than the
transverse friction massage therapy both
statistically and clinically.
Potential implications- A similar study with
larger sample size or longer duration can be
performed. A similar study can be done on any
other muscle length considering the myofascial
chains of the body. The techniques can be used
as an effective adjunct therapy to enhance the
rehabilitation progress.

SMR/MFR- Self Myofascial Release/ Myofascial
Release
DTFM/TFM- Deep Transverse Friction
Massage/ Transverse Friction Massage
AKET – Active Knee Extension Test
VSRT- V- Sit and Reach Test
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