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| Abstract |

1)

CONCLUSION: In this study, significant decreases in
muscle tone and stiffness, as well as significant increases in

PURPOSE: This study examined the immediate effects of

elasticity, were observed in the gastrocnemius of the

Graston instrument-assisted soft-tissue mobilization (GIASTM)

GIASTM group. On the other hand, sSelf-stretching showed

and self-stretching on the muscular properties of the

significant differences in MSRT. Therefore, GIASTM is

gastrocnemius in athletes.

more effective in the recovery of the gastrocnemius muscle

METHODS: Thirty subjects (All in their 20 s) were

from fatigue than self-stretching. This study suggests that

distributed randomly and evenly into two groups of 15 each:

GIASTM can help prevent damage to the gastrocnemius in

GIASTM and stretching. The subjects had no history of

athletes and contribute to their training and rehabilitation

gastrocnemius damage in the previous three months. The

programs.

muscle tone, stiffness, elasticity, and mechanical stress relaxation
time (MSRT) of the gastrocnemius were blind-tested.
RESULTS: The GIASTM group showed significant changes

Key Words: Mobilization, Stretching, Gastrocnemius
Ⅰ. Introduction

in all categories, while only MSRT changed significantly in
the self-stretching group after intervention. A comparison of

Athletes are relatively more susceptible to musculoskeletal

the two groups revealed significant differences in stiffness,

diseases than the general population because of the high

elasticity, and MSRT (Time required for the muscle to recover

intensity of movements and repetitive motions [1]. Athletes

after distortion after intervention in the GIASTM group.

can overuse the soft tissue during athletic events, and the
control of musculoskeletal pain caused by overactive
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muscles has a huge effect on their performance [2]. The
gastrocnemius muscle is usually dam-aged in sports, such
as sprinting, jump-based track and field events, soccer, and
weightlifting, or in any activity where athletes must endure
strong resistance [3]. Gastrocnemius damage can lead to
postural changes, pain, and restricted range of motion.
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Table 1. General Characteristics of the Subjects
N

Age (year)

Weight (kg)

Height (cm)

BMI (score)

GIASTM

15

22.13 ± 1.80

68.67 ± 10.73

177.06 ± 4.54

22.12 ± 2.97

Stretching

15

22.80 ± 1.65

75.60 ± 12.48

177.33 ± 10.13

22.76 ± 2.34

1.000

.530

.735

.234

p

Therefore, a range of methods, such as stretching, instrumentassisted soft-tissue mobilization (IASTM), self-myofascial
release techniques, and antagonist muscle fortification, are
used to prevent gastrocnemius damage [4-6]. Stretching
improves the range of motion of the joints and is performed
widely before weight-training or cardio workouts to warm
up all the muscles and joints. Static, ballistic, and
proprioceptive neuromuscular facilitation methods are
commonly used for stretching [7-9].
Graston-instrument-assisted soft-tissue mobilization
(GIASTM) is an IASTM that uses the Graston technique
and improves muscle stiffness and range of motion to

Fig. 1. MyotonPRO (AS).

restore the flexibility of the muscles [10]. GIASTM is one
Ⅱ. Methods

of the IASTMs suitable for treating inflammatory disease
and can rearrange tissues, reduce pain, and improve
functional movements [11]. Howitt et al. reported that four

1. Participants

weeks of GIASTM fully restored the range of motion of

Thirty volunteers (All in their 20 s, male) who participated

the thumb [12]. Hammer and Pfefer reported reduced back

in this study were active in sports, such as soccer (16),

pain and improved hamstring muscle flexibility in patients

taekwondo (8), judo (2), badminton (2), and baseball (2),

with back pain caused by compartment syndrome after

and had no history of gastrocnemius damage in the previous

applying GIASTM to the vertebral hamstring muscles and

three months. Before the study, the participants signed an

myofascia twice a week for three weeks [13].

informed consent form by the Research Ethics Committee.

Although previous studies examined the effects of

Table 1 lists the characteristics of the participants.

self-stretching or GIASTM on muscle flexibility and
strength, no studies have been conducted on the

2. Procedures

gastrocnemius of athletes. This study compared the changes

The 30 subjects (All in their 20 s) were distributed

in the muscular properties, where GIASTM and

randomly and evenly into two groups of 15 each: GIASTM

self-stretching could affect gastrocnemius damage, and

and stretching. The muscle tone, stiffness, elasticity, and

examined its effects on gastrocnemius flexibility and

mechanical stress relaxa-tion time (MSRT) of the

muscular strength.

gastrocnemius were blind-tested by an evaluator (By a
physiotherapist), who was unaware of whether the subjects
used GIASTM or static stretching (Fig. 1).
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Fig. 2. Graston instruments (Graston technique).
Fig. 3. Standing calf stretch.

3. Measurement
MyotonPRO (MyotonPRO, AS, Estonia), which is used
to measure the muscle tone at rest or dur-ing contraction,
can measure the tissue’s biomechanical properties easily
and swiftly in different positions [14] (Fig. 2). MyotonPRO
provides the following biomechanical parameters: (1)
muscle tone, which indicates the blood flow into the muscle
and, shows the state of resting tension without other
mechanical contractions as frequency (Hz); (2) stiffness,
which shows the resistance level at muscle contraction or
the resistance level of the muscle when the muscle itself
is distorted by an external force; (3) elasticity, which shows
the recovery of the muscle shape after distortion [14]; and

Fig. 4. Graston technique.

(4) MSRT, which shows the time required for a muscle
to recover after distortion caused by an external force or

the soft tissue down, as if it is being pulled [18]. Massage

contraction. This study applied GIASTM and self-stretching

cream was applied to the gastrocnemius muscle of the

to the median belly of the gastrocnemius muscles [15],

subjects, who were lying face down, and the SWEEP

which could be damaged easily and shows the highest

technique was then performed downwards from the

reliability in a reliability test using a muscle tension tester

popliteal region to the Achilles tendon for 60 seconds, 30

[16]. Previous studies reported that the correlation

times in total (Fig. 3). The pressure on the gastrocnemius

coefficient of the intra-rater reliability of the MyotonPRO

was set to VAS (Visual analog scale) 3 based on the

was high, at .94 to .99 [17].

subjects’ statements [19].
Self-stretching was performed by placing both hands

4. Intervention

on a wall in the standing position while displacing the

GIASTM was performed by a physical therapist who

leg posteriorly and keeping the knee extended with the

had successfully completed Graston certifica-tion level

heels maintaining contact with the floor surface. This

M-1. Using GT-1 tools, the SWEEP technique from the

position was held for 30 seconds and was repeated two

Graston manual was used. The SWEEP technique ‘sweeps’

times (Fig. 4) [20]. The mediator constantly gave verbal
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Table 2. Comparison of Muscular Characteristics between the Two Groups before and after Intervention
Pre

Post

p

Mean ± SD

GIASTM Group

Tone (Hz)

19.17 ± 1.16

17.28 ±1.62

.000*

Stiffness (N/m)

331.07 ± 30.09

285.40 ± 20.16

.000*

MSRT (msec)

.96 ± .15

1.03 ± .14

.004*

Relaxation Time (msec)

15.81 ± 1.85

18.78 ± 1.77

.000*

Tone (Hz)

17.75 ± 1.32

18.03 ± 2.52

.676

Stiffness (N/m)

300.60 ± 31.77

297.40 ± 32.99

.194

MSRT (msec)

1.04 ± .11

2.07 ± 3.99

.325

Relaxation Time (msec)

16.93 ± 1.62

17.35 ± 1.69

.037*

Self-stretching
Group

Comparison was performed by paired t-test
MSRT (time required for a muscle to recover after distortion)
*p < .05, GIASTM: graston instrument-assisted soft-tissue mobilization
Table 3. Comparison of Average Difference Values in Muscular Characteristics between the Two Groups before and after
Intervention
GIASTM

Self-stretching
Mean ± SD

p

Tone (Hz)

-1.88 ± 1.45

0.28 ± 2.54

.008*

Stiffness (N/m)

-45.67 ± 31.71

-3.20 ± 9.09

.359

MSRT (msec)

.07 ± .08

1.04 ± 3.93

.000*

Relaxation Time (msec)

2.97 ± 2.02

.42 ± .71

.000*

Comparison was performed by independent t-test
MSRT (time required for a muscle to recover after distortion)
*p < .05, GIASTM: graston instrument-assisted soft-tissue mobilization.

feedback so that the subjects could maintain the correct

Ⅲ. Results

position.
The muscle tone and stiffness decreased significantly
5. Statistical analysis method

after the intervention in the GIASTM group (p < .05),

All measurement data were analyzed using SPSS 18.0

while the elasticity and MSRT increased significantly (p

(SPSS 18.0, IBM Corp, USA). A paired t-test was used

< .05). Although muscle tone and elasticity were increased

to compare the muscular characteristics of the

in the self-stretching group, the changes were not significant

gastrocnemius before and after the in-tervention in the

(p > .05). Furthermore, the self-stretching group has an

GIASTM and self-stretching groups. An independent t-test

insignificant decrease in stiffness (p > .05) and a significant

was performed to compare the changes before and after

increase in MSRT (p < .05) (Table 2). Comparisons of

the intervention between the two groups. The significance

the changes showed that the muscle tone, elasticity, and

level was set to α = .05.

MSRT differed significantly between the two groups,
except for stiffness (p < .05) (Table 3).
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Ⅳ. Discussion

from fatigue than self-stretching.
The limitations of this study are as follows. First, the

The GIASTM group showed a significant decrease in

subjects were athletes without pain or shortening of the

muscle tone and stiffness and a significant increase in

gastrocnemius. Second, GIASTM and self-stretching were

elasticity and MSRT. The self-stretching group showed

only applied for a maximum of one minute. Therefore,

only a significant increase in MSRT. The muscle tone

it is difficult to explain the changes in the muscular

indicates blood flow into the muscle, and a high level of

properties according to intervention time. Third, it was not

muscle tone indicates a high level of pain and muscle

possible to compare with other interventions other than

overuse [21]. Stiffness, which represents the resistance level

self-stretching. Therefore, further studies should be

when the muscle shape is altered, is proportional to the

conducted on athletes with pain or shortening of the

muscle resistance [19]. Balle et al. reported that muscles

gastrocnemius and the long-term effects of GIASTM.

with low stiffness could extend and absorb larger amounts
of energy in response to an applied force, and were,

Ⅴ. Conclusion

therefore, relatively safer from damage [22]. Elasticity
in-dicates that the muscle returns to its original shape; a

The application of GIASTM to the gastrocnemius of

lower elasticity level means more muscle fatigue. The

athletes can significantly influence the muscle tone, stiffness,

GIASTM treatment greatly reduces the limitations to

elasticity, and MSRT. Furthermore, self-stretching produced

mobility caused by crystallized cross-links formed in the

significant differences in MSRT. The GIASTM group

myofascia [23]. This treatment reduces muscle tension and

showed significantly better outcomes, except for stiffness.

increases the range of motion, which restores flexibility

Therefore, intervention using GIASTM will more efficiently

[19]. GIASTM is an effective treatment method for fibro-sis

prevent gastrocnemius damage and recovery from fatigue.

that reduces pain, rearranges tissues, and improves mobility

This study suggests that GIASTM may be used to prevent

[23]. In this study, significant de-creases in muscle tone

a decrease in muscle perfor-mance due to gastrocnemius

and stiffness, as well as significant increases in elasticity,

damage and contribute to the development of a

were observed in the gastrocnemius of the GIASTM group.

rehabilitation pro-gram for athletes in clinical settings.

The results indicate that a decrease in muscle fatigue would
prevent muscle damage in athletes.
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