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Abstract: Background: Hamstring tightness is one of the most common causes of hamstrings strains and injuries. Maintaining
optimal Hamstring flexibility is key to prevent injuries. Hamstring tightness contributes to biomechanical dysfunctions. With hamstring
tightness being highly prevalent, newer and effective techniques must be brought into light that show immediate effects. Objective: to
study the immediate effect of hammer tone on hamstring tightness. Method: 26 participants between the ages 18-60 years were selected
in the study based on inclusion and exclusion criteria. The hamstring flexibility was tested using passive SLR and toe touch tests. The
data was collected and statistically analyzed. Results: The toe touch and passive SLR test values show statistically significant
improvements, with p value <0.001. Conclusion: This study concludes that hammer tone is an effective technique in giving immediate

results in increasing the hamstrings flexibility.
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1. Introduction

The ability of a muscle to stretch is important to prevent
injuries. ™ Hamstring tightness is a commonly observed in
the age group of 18-25 years. ! Hamstring tightness
contributes to biomechanical dysfunctions. This makes the
muscle susceptible to injuries and strains. B! Hamstring
tightness causes increased posterior tilting of pelvis. This

obliterates lumbar lordosis thereby causing low back pain.
4]

Along with stretching, various techniques have been in
use for increasing muscle extensibility and range of
motion. Cryo-stretching is one such technique that
incorporates use of ice along with stretching. It has shown
to have short term effects on increasing hamstring
flexibility. ! Short wave diathermy when used in addition
to prolonged stretching has shown to improve hamstring
flexibility.

Massage is one of the most widely used therapeutic
interventions in sports [\, It is used for its mechanical
effects of stimulation of touch, pressure and
proprioceptive receptors thereby improving blood and
lymphatic circulation. ! Other effects include soft tissue
release, breaking adhesion, improving tissue elasticity and
permeability . Muscle tension, pain, stiffness and spasm
indicate restricted blood supply, thereby receiving
insufficient oxygen and nutrients. Such an undernourished
muscle is more susceptible to injuries. Releasing these
constricted muscle fibers with sports massages allows
better blood circulation to the muscle fibers. The
techniques include warming up the muscle first using a
heating pad or warm hands to prepare for deeper
treatment. Effleurage, petrissage, friction, tapotment,
vibration are strokes used in massage. The application of
rhythmic strokes sends signals to brain. The brain causes
endorphins to be released that are responsible for reducing

stress and the tranquilizing effect provides a sense of well-
being. Swedish massage is proven to wash-out toxins,
enhance blood and lymphatic circulation, relieves muscle
tension, spasm and soreness. One important effect is the
increase in muscle flexibility thereby improving ROM. 17
(121 | actic acid and associated hydrogen ions are washed
out as the affected muscle is compressed. [0 131 14 op
releasing the pressure, fresh blood is allowed to flow
through. The pathophysiological reflex circuits are
interrupted as a result of these compressions, ultimately
relieving pain. The normal muscle tone is achieved as
Homeostasis is restored as nervous and musculoskeletal
systems are brought back to harmony. *® Sports massage
also facilitates stretching of tendons !

In 1986, hammer tone, a new technique was developed at
Bombay Hospital in Mumbai for increasing range of
motion. A hammer was used which was made of
galvanized pipe with a cylindrical attachment at the end.
The ends were cushioned using rubber. The second part of
the tool was the hammer's tone which was made from a
thick rubber slipper, carved in an S-shape to conform to
the body's contours. Furthermore, there are multiple poles
of the same tubing composition with different shaped
rubber ends suitable to mobilise various joint structures
such as the spinous process, transverse process, tibia,
metacarpals, and soft tissues.

Hammertone was first used in cases of frozen shoulder to
increase range of motion. Tapping and chipping were the
two methods of application. The treatment started with
tapping over the muscle belly to warm up the muscles
followed by chipping method and ended with tapping
method. Suitable poles were used depending on the
muscle/joint. The tapping method entails striking the
hammer in a rhythmic pattern on a tone that is placed at
various spots throughout the treatment area much like
tapotment with its vibratory and percussive aspects. On
the other hand, chipping entails the hammer being swung
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over the tone, which is angled horizontally over the
proximal end of the muscle, in a rhythmic motion. The
hammer's push on the tone causes it to move distally. The
tone moves from the muscle's proximal to distal end. The
percussive impact goes deeper into the fascia and muscle.
The unpublished study done on hammer in 1986 stated the
physiology that Hammer Tone breaks up of the adhesions
and fibrous elements by creating a vibratory effect at the
level of soft tissues and muscles and a massaging effect.

There are no studies published showing the effect of
hammer tone in increasing the flexibility of the hamstring
muscle or any other muscle in the body and the previous
studies were done only on patients with joint stiffness. No
literature is found supporting any of these studies till date
which have an effect in increasing the flexibility of the
hamstring muscle which therefore increases the range of
motion. The purpose of the study was to study the
immediate effect of hammer tone on hamstring tightness.

2. Literature Survey

Hamstring tightness, hamstring strains, hamstring injuries,
soft tissue release techniques were the key words used to
refer to the existing literature on the topic. Pubmed and
Google scholar were the databases searched for the
purpose of this study. Randomized and non-randomized
trials, quasi experimental trials, case studies and systemic
reviews articles were included in the study. Books on
massage therapy were also referred.

3. Material and Methods

The study was an interventional study conducted on
subjects with hamstring tightness. Convenient sampling
method was used and a sample size of 26 subjects. The
materials used in the study were weighing machine,
measuring tape, universal goniometer, Hammer tone set.

Inclusion criteria: 1. Normal asymptomatic subjects in
the age group of 18 to 60 years.2. Unable to touch toes in
standing with knee extended/ SLR less than 90 degrees.3.
Patients willing to participate. Exclusion criteria: 1.
Recent fractures.2. Diagnosed case of Osteoarthritis of hip
or knee.3. Recent hamstring injuries.4. Inflammatory
arthropathy of knee joint.5. Open wounds.6. Presence of
implants in the lower extremities.

Outcome measures: Two tests were used to assess
hamstring flexibility, pre and post the application
hammertone technique.l. In the toe touch test, the
measurements were taken in standing position. The
subjects were asked to try and touch their toes. The
vertical fingertip-floor distance was measured and noted.
Reliability of the toe touch measure is 0.97. ¥ 2. A
passive straight leg raise was performed in supine
position. The examiner passively lifts the test leg with the
knee extended, flexing at the hip maintaining the
contralateral extremity extended on the plinth. At the end
of the range of motion, the angle at the hip was measured
with a universal goniometer. The reliability of this test if
0.9218

Procedure: 26 subjects who were willing to participate
were included in the study. The participants were screened
as per inclusion and exclusion criteria. Prior to the study,
the subjects were explained the purpose of the study and
procedure. The hamstring flexibility was tested using
passive SLR and toe touch tests.

With the subject in prone lying and the knees were
extended and the therapist standing on the same side of
the lower limb on which the intervention has to be given.
First the tapping method was done over the muscle belly
for 30 seconds. Tapping involved hitting the hammer
rhythmically on the tone which is placed on the various
spots covering the medial, lateral and middle hamstring
fibers. After the tapping method, chipping method
followed which involved rhythmic striking the hammer
over the tone which is angled horizontally over the
proximal end of the muscle for 30 seconds. The force of
the hammer over the tone slides the tone distally covering
all the three fibers of the hamstring muscles. This made up
one cycle of hammer tone. This cycle of tapping and
chipping was repeated with the total treatment duration of
2 minutes, done bilaterally. The post intervention readings
were measured by the passive SLR test and toe touch test
to measure the flexibility of the hamstrings muscle. The
data collected was analysed statistically.

Figure 1A: Illustrates the tapping method

Figure 1B: Illustrates the chipping method

1. Statistical analysis: Data was analyzed using SPSS
version 28.0.0.0 (190). The paired t test was used to
analyze Pre and the Post treatment values. Descriptive
statistics was done for age, height, weight, BMI.

2. Results: 26 participants between the ages 18-60 years
were included in the study, out of which 10 were male
and 16 were females with an average age of 34 (x13)
years, average height of 165.61 (+8.01) cms, average
weight of 72.5385 (x21.22) kgs, average BMI of 26.17
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(£6.12). A basic demographic data of the participants
was recorded, shown in table 1 given below.

Table 1: Demonstrates the demographic data of
participants

Mean Age 34 (£13)
Mean Height 165.61 (+8.01)
Mean Weight 72.53 (+21.22)

Mean BMI 26.17 (+6.12)

Hamstring tightness was assessed using the modified toe-
touch test and passive SLR test. The pre-treatment mean
of toe-touch reach distance was 15.40 (£9.19), left lower
extremity SLR was 67.30 (£13.80), right lower limb SLR
was 69.23 (£13.39). The mean post treatment values of
toe-touch test were 8.25 (+8.62), left lower limb SLR
were79.80 (x£11.08), SLR of right lower limb were 84.03
(£12.33) as given in the table 2 below.

Table 2: Demonstrates the average of Pre and Post values
of the toe-touch test and SLR test

Std. Std. Error

Mean N L
Deviation | Mean
Pair | Toe_Touch_pre_treatment| 15.40 | 26 9.18 1.80
1 [Toe_Touch_post treatment] 8.25 | 26 8.62 1.69

Pair | SLR_left pre_treatment | 67.30 | 26 13.80 2.70

2 | SLR_left_post_treatment | 79.80 | 26 11.08 2.17

Pair | SLR_rightt_pre_treatment| 69.23 | 26 13.39 2.62

3 |SLR right_post_treatment| 84.03 | 26 12.33 241

The Pre and the Post values of the Hammer Tone were
analyzed by using paired t test and the test indicates a p
value of less than 0.001 suggesting that it was statistically
significant as indicated in the table 3 given below.

Table 3: Demonstrates the p value by the paired t test
e |af P79 Two-sided p
Pair| Toe_Touch_pre_treatment
1 [Toe_Touch_post_treatment e S
Pair| SLR_left_pre_treatment-
2 | SLR_left_post_treatment g a8 = i
Pair|SLR_rightt_pre_treatment-|
3 | SLR right post_treatment ML |29 <l =g
Toe Touch p=0.001
154033
2.2500
pre post

Graph 1: demonstrates the comparison of pre and post-
hammertone toe-touch test scores.

SLRILEFT) p=0.001

a0.0000

40,0000

pre st

Graph 2 demonstrates the comparison of pre and post-
hammertone SLR test scores of the left lower limb.

SLR(RIGHT) p= 0,001

2 (30
...... 0355
[

B UL

40.0000

pre post
Graph 3 demonstrates the comparison of pre and post-
hammertone SLR test scores of the right lower limb.

4. Discussion

The present study assessed the immediate effective of
hammer tone on hamstring flexibility. This study found a
significant improvement in hamstring flexibility when
assessed using SLR and toe touch tests. There is no
literature published showing the effect of hammer tone in
increasing the flexibility of the hamstring muscle or any
other muscle in the body and the study done by this
technique is done only on patients with joint stiffness. In
this study, we found a significant p value of less than
0.001, which supports the hypothesis stating that hammer
tone shows immediate effects in increasing the hamstrings
flexibility. Van Tulder et al. in his study stated that fascia
is a continuous fibrous tissue that divides and surrounds
each muscle fibre, thus muscle and fascia cannot be
separated. The fascia not only surrounds the muscle, but
invaginates the muscle tissue to cellular level and ends in
the tendon that attaches muscle to the bone. When an
external force is applied to the tissues, it normalizes the
tension and elongates; thus supporting this study. Thomas
Myers et al. in his study found the existence of 12
myofascial lines. A myofascial meridian connects the
entire posterior surface of the body from the plantar
surface of toes to the frontal bone on the forehead.

Spinal reflex physiology and receptors of muscle spindle,
Golgi tendon organ and joint mechanoreceptors play a
role in stretching and maintaining optimal range of motion
with an additional effect of inducing muscle relaxation. ™!
With regular stretching, the receptors desensitize to
stretch. By increasing the passive tension from stretch, the
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Golgi tendon organ and joint receptors are activated
leading to autogenic inhibition reflex and inhibiting the
motor neuron of the stretched muscle decreasing the
tension in the muscle, ultimately leading to relaxation. **!

Hammer tone is hypothesized to work on the physiology
of massage techniques of tapotment. Hacking and
pummeling tapotment techniques are similar to the
methods of tapping and chipping used in hammer Tone.
Crosman et al. concluded in his study that massage
treatment given to the posterior aspect of one randomly
assigned lower extremity immediately increases the range
of motion. ™. Burman and Friedland (2006) ) consider
tapotment to produce vibratory effect with percussive
‘striking’, like playing a percussion instrument on a
rhythm or beat.

Tapotment has a mechanical, neural, chemical and
psychological impact to the body. Lerdermann [
explains two underlying mechanisms in describing
massage pathway. A Somatovisceral effect is produced
when the application of manual pressure on tendons elicits
a reflex arc to decrease motor neuron excitability. On
giving pressure and muscle tapping it has been shown that
there is a reduction in the level of motor neuron
excitability and consequently of muscle reflex activity. !
(201 Cutaneous receptors have been seen to contribute in
relation to pressure ¥ and muscle tapping. * Muscular
mechanoreceptors are also activated and based on current
evidence which states that the mechanism responsible
involves a combination of both types of receptors. During
the intermittent pressure in massage the same receptors
are activated. ®Y A study was done to see the role of
cutaneous mechanoreceptors in amplitude changes of the
H reflex both neurologically healthy 2 2 and
neurologically impaired persons 2 ! and concluded that
on desensitizing the skin by the application of a topical
anesthetic resulted in an increase in the H reflex amplitude
concluding that cutaneous mechanoreceptors presumably
activated during massage, exert an inhibitory effect on the
central nervous system during massage and other
techniques like tendon pressure and muscle tapping
whereas the role of these cutaneous mechanoreceptors in
the depression of the H reflex during muscle stretching
was also examined and concluded that inhibitory response
to muscle stretch was mediated primarily by the activity of
secondary muscle spindle afferent. ¥ Some evidence
states that pressure mechanoreceptors may play a role in
the inhibitory response. Sustained heavy tapotment
techniques result in superficial vasodilatation, pain relief
and relaxation.

The two reasons of inhibition of the motor neuron
excitability can be due to when performing several
minutes of tapotment an anesthetic effect on
hypersensitive nerve endings is created and there is
stimulation of the inhibitory interneurons present at the
posterior horn of the spinal cord. The branches
(collaterals) from the la spindle afferents stimulate the
inhibitory interneurons leading to depressed activity of the
alpha motor neurons.

Belanger et al (1989) investigated the effects of muscle
tapping on soleus muscle motor-neuron excitability. The
study suggests that tapping produces effect resulting
soleus motor-neuron excitability to reduce. The
researchers concluded that tapping resulted in the
activation of afferent nerve fibers and the muscle
receptors — the Golgi tendon organs and muscle spindles.
This effect can be used to reduce muscle tone in
hypertonic muscle in various neurological, orthopedic and
musculoskeletal conditions.

This study recommends the incorporation of a newer and
effective technique like hammer tone for release of
various tight structures. The technique can be used in
sports practice as a means of soft tissue release for
immediate results as it is quick, effective, portable,
inexpensive and hypothesized to give a relaxation effect.
It can be used for relaxation and to increase flexibility of
the muscle before and after the performance.

5. Conclusion

26 subjects between the age of 18-60 years were included
in this study. This study concludes that hammer tone was
an effective technique in giving immediate results in
increasing the hamstrings flexibility. The pre and post
values of toe touch test, SLR were analyzed statistically
indicating a significant improvement in hamstring
flexibility with a p value of less than 0.001. Hammer tone
can be incorporated in treatment protocols for hamstring
tightness and related biomechanical dysfunctions.

6. Future Scope

Further studies can be done to see the long term effects on
maintaining the flexibility of the hamstring muscles with
this technique.
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