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Effectiveness of Tendo-Muscular Massage for Pain Reduction and ROM Improvement
Post-Injury Knee Joint
Eficacia del masaje tendo-muscular para la reduccién del dolor y la mejora del ROM
articulacion de la rodilla tras una lesion
Abdul Aziz Purnomo Shidiq, Mohammad Furqon Hidayatullah, Muchsin Doewes, Febriani Fajar Ekawati
Universitas Sebelas Maret (Indonesia)

Abstract. This study aims to determine the effectiveness of tendo-muscular massage. The method used in the research is descriptive quan-
titative. The sample in this study amounted to 30 people who had mild to moderate knee injuries during sports and other physical activities.
The order of data collection, namely starting with the pretest measurement, then given a one-time tendo-muscullar massage treatment
which is carried out for 8 minutes and ends with a posttest measurement. The research data that has been obtained is then analysed with
descriptive quantitative. Interval and ratio scale data that met the normality test were analysed using the paired sample t-test parametric
statistical test, while data that did not meet the normality test using the wilcoxon non-parametric statistical tests. The results of measure-
ments with the Visual Analogue Scale (VAS) experienced an average pain reduction of 2.5 and a significance of 0.000 <0.05, while the
range of motion measured with a goniometer experienced an average increase of 6 degrees, T count of 6,819 and Significance 0.000 in
flexion movements and an average increase of 0.88 degrees, T count of 7,848 and Significance 0.000 in extension movements, as well as
an increase in joint motion function of 28.83%. So it can be concluded that Tendo-muscular massage has a significant effect on reducing
pain and increasing the range of motion (ROM) of the knee joint.
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Resumen. Este estudio pretende determinar la eficacia del masaje tendo-muscular. El método utilizado en la investigacion es cuantitativo
descriptivo. La muestra de este estudio ascendi6 a 30 personas que habian sufrido lesiones de rodilla de leves a moderadas durante la practica
de deportes y otras actividades fisicas. El orden de recogida de datos, a saber, se inicia con la medicion pretest, a continuacion se aplica un
tnico tratamiento de masaje tendo-muscular que se lleva a cabo durante 8 minutos y finaliza con una medicion postest. A continuacion, los
datos de la investigacion obtenidos se analizan con métodos cuantitativos descriptivos. Los datos de la escala de intervalos y proporciones
que cumplian la prueba de normalidad se analizaron mediante la prueba estadistica paramétrica de la prueba t de muestras pareadas, mientras
que los datos que no cumplian la prueba de normalidad mediante las pruebas estadisticas no paramétricas de wilcoxon. Los resultados de las
mediciones con la escala visual analogica (EVA) experimentaron una reduccion media del dolor de 2,5 y una significacion de 0,000 <0,05,
mientras que la amplitud de movimiento medida con un goniémetro experiment6 un aumento medio de 6 grados, recuento T de 6,819 y
significacion 0,000 en los movimientos de flexion y un aumento medio de 0,88 grados, recuento T de 7,848 y significacion 0,000 en los
movimientos de extension, asi como un aumento de la funcién de movimiento articular del 28,83%. Por lo tanto, se puede concluir que el
masaje tendo-muscular tiene un efecto significativo en la reduccion del dolor y el aumento de la amplitud de movimiento (ROM) de la
articulacion de la rodilla.
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Introduction a greater chance (Dekker et al., 2017). Muscles must adapt
first to increase body temperature and muscle readiness so as

Sports injuries are all kinds of movement errors that arise
during training, during the game, or after the game. The im-
portance of injury prevention in various activities is increasing
(Kozin et al., 2021). Warming up is not carried out optimally,
which will cause injury to the muscles of the body (Racinais et
al., 2017). Risk involves sensorimotor functions that are im-
paired during exercise, which can result in injury (Young,
2019). When experiencing an injury, treatment must be given
immediately so as not to aggravate the injury (Paterno et al.,
2018). If the injury is not treated properly, it will cause a more
severe injury and spread to the body parts around the injury
(Askenberger etal., 2018). Body parts that are injured due to
forces that work beyond the body's ability will have a striking
response from the body (Weerapong et al., 2005). The risks
involved in the injury will result in the injury recurring with
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to reduce the risk of injury (Sharma et al., 2021). From the
various descriptions above, it can be seen that injury is all
kinds of motion errors involving sensorimotor functions that
must be treated immediately. Injury and epidemiological
studies are fundamental elements of concerted efforts to pro-
tect health (Bahr et al., 2020). Age has an influence on tissue
strength and elasticity. If there is an increase in age, injury
healing also takes longer. Muscle strength and elasticity rela-
tively decrease at the age of 30-40 years (Black et al., 2021).
To speed up the injury healing process, it is necessary to take
care of it (McPherson et al., 2019). Injury also has an impact
on reducing a person's ability to move and the quality of mo-
tion because the body's organs do not function optimally. In-
juries to the knee have an impact on the function of walking,
going up and down stairs, squatting, sitting and standing
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(Edwards, 2018). In addition to decreased movement func-
tion, it also has an impact on subsequent injuries (Paterno et
al., 2018). Pain in injury causes limbs to lose their function
(Sharma et al., 2021). With impaired movement function, it
will also have an impact on the joints and muscles around the
knee (Alonso-Aubin et al., 2022). If the knee injury is not
treated immediately, the entire lower extremity will be com-
promised (Sonesson et al., 2021). Knee injuries after injury
management must be trained so that motion function returns
to normal (Biittner et al., 2021). The exercises given are
physical exercises that are light and do not cause pain (Nielsen
et al., 2018). When one of the knee joint movements is in-
jured, a person will not be free to move (Biittner etal., 2021).
An injury that is not treated properly will have a bad impact,
and will even worsen the injury (Lee etal., 2018). From some
of the descriptions above, it can be seen that decreased func-
tion due to knee injury not only affects the function of muscle
movement and the injured joint, but will also have an impact
on other movement functions because other joints must sup-
port excessively to compensate for joints that have decreased
function. This will result in muscle and joint stiffness in other
parts that eventually suffer injuries as well.

When the knee is injured, it has a significant impact on the
tendons of the muscles around the knee. Tendons are unique
and important tissues in the human movement system. Ten-
dons are soft tissues that connect muscles and bones (Chen et
al., 2022). Tendons connect muscles and bones systematically
(Notarnicola & Moretti, 2012). Tendons exert a great influ-
ence on muscle movement (Moksnes et al., 2021). Tendons
shorten and lengthen according to the needs of motion (Green
et al., 2020). After the initial treatment, then the next must
be done with masage manipulation to accelerate the healing
process of the injury (Slagers et al., 2021). Treatment with
manipulation techniques can rehabilitate and strengthen in-
jured muscles and joints (Spanou et al., 2020). When the knee
is injured, the entire leg is given treatment in order to restore
motion function. Treatment here can be done on the tendons
in the ankle and knee. This is done because the knee down is
interconnected.

With various manipulation techniques available, tendo-
muscular massage is a new breakthrough because it is treated
with different manipulation techniques and focuses on the
tendons of the surrounding muscles that are injured. All kinds
of injuries are associated with bones, muscles, and tendons
(Aicale etal., 2018). The pain felt at the time of injury affects
the tendons (Aicale etal., 2018). When the muscle is injured,
it can be treated at the tendon (Imai et al., 2015). Tendo-
muscular massage is a manipulation performed only by fric-
tion release or rubbing transversely on the tendon so that
there is a shock or reflex motion in the manipulated muscle.
This shock motion is what stimulates the muscle to return to
its original state so that it can relax the muscle and reduce pain
(Imai etal., 2015). It can also be said that it is the tendon that
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allows us to move because the tendon is the intermediary
when the muscle moves the bone (Aicale et al., 2018). If we
provide manipulation to the tendon, it will have a significant
effect on the injured muscles and joints. With the reflex
movement of the muscle, it is expected to overcome and ac-
celerate the healing process of the injury (Murphy & Shechan,
2021). It can be concluded that the treatment performed on
the tendon can provide a relaxing effect and can significantly
reduce pain so as to accelerate the healing of the injury in this
case using tendo-muscular massage.

Many previous studies discuss sports science or human
movement science in its three scientific dimensions, which are
ontology, epistemology, and axiology. Studies related to the
achievement of physical education learning outcomes have
been conducted by (Septiantoko etal., 2024); (Martono etal.,
2024). Studies related to the curriculum and management of
physical education learning have been conducted by
(Mardiyah etal., 2024); (Yani etal., 2024). Studies related to
health and fitness sports have been conducted by (Widiyanto
et al., 2024a); (Widiyanto et al., 2024b). Studies related to
therapeutic sports have been conducted by (Zanada et al.,
2024). Studies related to sports training and sports
performance have been conducted by (Bahtra et al., 2024);
(Kurniawan et al., 2024). Studies related to the management
of sports education and achievement have been conducted by
(Setyawan etal., 2023a); (Setyawan etal., 2023b); (Setyawan
et al., 2024a); (Setyawan et al., 2024b);(Setyawan et al.,
2024c); (Komari et al., 2024); (Hamsyah et al., 2024);
(Mulyanti et al., 2024); (Destriani et al., 2024). Studies
related to movement skills have been conducted by (Pranoto
etal., 2024); (Anam etal., 2024). However, there is still very
little scientific research that analyses the effectiveness of
tendo-muscular massage to reduce pain and increase knee
joint ROM after injury. Therefore, this research is important
to do because so far what has been done as an effort to heal
injuries is to manipulate the muscles, but in this study manip-
ulating the tendon part of the same muscle as well as also fo-
cusing on healing and handling sports injuries. The treatment
in this study was carried out quickly and had a significant im-
pact (Imai et al., 2015). The treatment of the tendon is im-
portant because only the tendon is the main target to be ma-
nipulated (Aicale et al., 2018). The novelty in this research is
the technique of handling injuries by performing friction re-
lease or frirage on tendon parts that have never been used be-
fore. The treatment process is carried out on the tendon of
the injured muscle and/or other supporting muscles. Han-
dling that focuses on the tendon is expected to be effective in
handling and efficient in terms of time used.

Method

This study uses quantitative research. Data collection
techniques in this study were carried out by triangulating data

Retos, ntimero 57, 2024 (agosto)



2024, Retos, 57, 818-825

© Copyright: Federacién Espafiola de Asociaciones de Docentes de Educacidn Fisica (FEADEF) ISSN: Edicién impresa: 1579-1726. Edicién Web: 1988-2041 (https: / /recyt.fecyt.es/ index. php/retos/ index)

using the Visual Analogue Scale (VAS) with a reliability level
of 0.937 (Andreyani & Bhakti, 2023), Range of Motion
(ROM) measurements using a Goniometer with a reliability
level of 0.94 (Norkin & White, 2016), and Lower Extremity
Functional Scale (LEFS) interview instruments with a
reliability level of 0.926 (Yeung et al., 2009). The sample in
this study totalled 30 people who experienced mild to
moderate knee injuries during sports and other physical
activities. The order of data collection, which begins with a
pretest measurement, then given Tendo-muscullar Massage
treatment once which is done for 8 minutes and ends with a
posttest measurement. The research data that has been
obtained, then analysed with descriptive quantitative. Interval
and ratio scale data were analysed using the Paired sample t-
test, both parametric and non-parametric depending on the
normality of the data distribution.

Pain intensity was measured using a Visual Analogue Scale
(VAS) consisting of a horizontal line divided equally into 10
segments numbered 0 to 10. The study sample was told that
Orepresents ‘no pain at all’ and 10 represents ‘the most severe
pain they can imagine’. The sample was then asked to mark
the number that they thought best described the level of pain
they were feeling at any one time.

0 1 2 3 4 5 6 7 b3 9 10
Tidak H—) %(—) H—J Nyeri
Nyeri Nyeri Nyeri Nyeri Sangat

Ringan Sedang Berat Berat

Figure 1. Visual Analogue Scale (VAS)

The criteria and scale felt by the sample on the VAS can
be described as follows:

Table 1.

Pain Criteria

Pain Scale

Scale 0

Description of Pain Felt

No pain experienced

This is mild pain where objectively, the client can still com-
Scale 1 —3 : . . . .
municate well. Pain that is only slightly felt.

This is moderate pain where objectively, the client is hissing,
Scale 4 6 grinning and showing the location of the pain. The client can
cale 4 — :

describe the pain, and can follow commands. Pain can still

be reduced by changing position.

Severe pain where the client is no longer able to follow
commands, but can still show the location of the pain and
Scale 7 -9

" still respond to actions. Pain cannot be reduced by changing
position.

This is very severe pain. The client is unable to communi-
Scale 10

: cate the client will set a point on the scale that relates to his

perception of the intensity of pain severity.

In addition, joint range of motion (ROM) was measured
using a goniometer.
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Figure 2. Goniometer to measure Range of Motion

The movements performed in the knee joint are flexion
and extension movements. So that measurements are made
only in these two movements. The following are normal an-
gles in flexion and extension motion.

Table 2.
Knee Joint Range of Motion

Joints Joint Motion Activity

Flexion Extension

130 — 140 Degrees

K
nee 0 — 5 Degrees

Table 3.
Instrument of Interview Lower Extremity Functional Scale (LEFS)

No Statement

Work that is usually done at work, at home or at school
Hobbies that are usually done, recreation or sports activities
Entering or leaving the bathroom
Walking in the house
Wearing shoes or socks
Squatting
Lifting items such as bags from the floor

N V1w =

Doing light activities around the house

9 Doing strenuous activities around the house

10 Getting in or out of the car

11 Walking around the neighbourhood

12 Walk approximately 1 - 2 km

13 Climb up and down 10 flights of stairs

14 Standing for 1 hour

15 Sitting for 1 hour

16 Doing a little running/jogging

17 Walking on uneven ground

18 Cornering sharply when running fast

19 Jumping

20 Rolling over in bed
Description

0 = Very Difficult / Unable to Perform Activities
1 = Difficult

2 = Moderately Difficult

3 = Slightly Difficult

4 = Not Difficult

Result
This study was conducted to determine the effectiveness

of tendo-muscular massage on reducing pain and increasing
joint ROM in cases of mild and moderate injury to the knee
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joint. The sample of this study were sports players aged 20-
40 years who had knee injuries when doing sports activities.
The sampling technique is random sampling with a quota of
30 people. To determine the effectiveness of tendo muscular
massage on increasing knee Range of Motion (ROM), the
Wilcoxon test and paired sample T-test were conducted. The
results of the study are described as follows:

Table 4.
Results of Pain Intensity Measurement using NRS
Subject Pretest Posttest Subject Pretest Posttest Subject Pretest Posttest

1 5 3 11 6 3 21 5 3
2 5 4 12 7 3 22 6 5
3 7 3 13 6 3 23 7 3
4 8 4 14 7 3 24 8 3
5 6 4 15 8 5 25 7 5
6 7 4 16 7 4 26 6 2
7 8 5 17 6 3 27 7 3
8 6 4 18 6 4 28 6 4
9 5 3 19 7 3 29 7 3
10 5 4 20 6 4 30 6 4

Table 5.

Hasil Pretest dan Posttest menggunakan NRS

N Mean Std. Dev Min Max 7
Pretest 30 6.10  1.094 5 8
Posttest 30 3.60  0.770 2 5

Positif Negatif Asymp. Sig.

-4.832 0 30 .000

Table 6.
Measurement Results Using the LEFS Instrument
Measurement
Item Improvement
Pretest Posttest
1 2,27 3,20 0,93
2 1,47 2,63 1,17
3 3,37 4,00 0,63
4 2,77 3,93 1,17
5 2,33 3,67 1,33
6 1,23 2,67 1,43
7 3,00 4,00 1,00
8 2,50 4,00 1,50
9 1,17 2,63 1,47
10 2,33 3,10 0,77
11 1,47 2,73 1,27
12 1,43 2,73 1,30
13 1,13 2,53 1,40
14 1,23 2,53 1,30
15 2,70 4,00 1,30
16 1,40 2,57 1,17
17 2,53 3,83 1,30
18 1,00 2,00 1,00
19 1,00 2,00 1,00
20 3,37 4,00 0,63
Total 39,70 62,77 23,07
% 49,63% 78,46% 28,83%

In the T test results with the measurement of the Numer-
ical Rating Scale (NRS), the table above explains that of the
30 samples studied, there was a decrease in the intensity of
pain felt after being manipulated using tendo-muscular mas-
sage. Here there is a number 30 in the negative column indi-
cating that the 30 samples experienced a significant decrease
in pain. In the Asymp. Sig (2-tailed) column is 0.000 <0.05,
it can be concluded that there is an effect of using the tendo-
muscular massage technique on reducing pain in the knee.
Furthermore, measurements using the LEFS instrument can
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be described in the following table.

From the data above, it can be explained that the research
subject felt a decrease in pain. Explanation with data descrip-
tion. This situation shows that tendo-muscular massage is ef-
fective in reducing pain in cases of mild and moderate injury
to the knee joint. In addition, the results of the interview in-
strument data show that there is an increase in motion func-
tion to carry out daily activities by 28.83%. Other data re-
lated to the results of the analysis that can be presented are
data from the range of motion (ROM) of the knee from flex-
ion and extension movements which are described as follows:

Table 7.
Knee ROM Description Results Flexion Movement
Pairl Mean N Std, Dev, o0 Eror Correhe g n e gy
Mean tion
Pretest 118.04 30 10.17 1.856
= 884 000 6.819 29 0.000
Posttest 124.04 30 8.22 1.501

In measuring range of motion (ROM) for flexion move-
ments in the knee joint, it can be described that T count is
6.819 and Significance is 0.000. Because T count < T table

1.697 with Significance <0.05, it can be concluded that
the use of tendo-muscular massage techniques is effective and
has an influence on increasing the range of motion of knee
joint flexion movements. As for the knee extension motion
data, it can be described as follows:

Table 8.
Results of Description of Knee ROM Extension Movement
. Std. Eror Corre- . .
Pair1 Mean N Std. Dev Mean lation Sig. T df  Sig.
Pretest 3.0317 30 .78328  0.14301
Posttest 3.9100 30 .65197 0.11903 649,000 7.848 29 0.000

In the measurement of range of motion (ROM) for flexion
movements in the knee joint, it can be described that T count
is 7.848 and Significance is 0.000. Because T-count < T-table
1,697. And Significance <0.05, it can be concluded that the
use of tendo-muscular massage techniques is effective and has
an influence on increasing the range of motion of extension
movements in the knee joint. From the table above it can be
seen that in flexion movements there is an increase in the av-
erage angle of 6 degrees. While in the extension movement
there was an increase in the average angle of 0.88 degrees.

Discussion

In the Wilcoxon test results it can be seen that flexion ob-
tained a significance value of probability 0.000 <0.05, mean-
ing that there is a significant effect of Tendo Muscular massage
on Pain Decrease and ROM Improvement and Limb Func-
tion. Extension obtained a significance value of probability
0.000 <0.05, meaning that there is a significant effect of
Tendo-muscular massage on reducing pain and increasing
ROM and leg function in cases of mild and moderate injury to
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the knee. The decrease in pain will certainly affect the quality
of the injured motion function for the subject. Pain that oc-
curs decreases strength by almost 60% (Partner ctal., 2022).
If an injury occurs, motion function will be impaired (Spanou
et al., 2020).Several motion functions on the LEFS instru-
ment performed by the research subjects at the time before
treatment and 3 days after treatment have a significant impact.
It can be seen that the perceived difference is an increase in
motion function of 28.83%. The subject can feel the differ-
ence when performing these motion functions. The most im-
portant thing is that the subject feels more relaxed and the
pain is reduced. The squatting function has the highest in-
crease because before treatment, the subject felt pain when
squatting. This decrease in pain occurs due to smoother blood
circulation resulting in the transport of O2 and CO2 in the
blood which will then reduce pain. The subject felt a shock
motion to the tendon during manipulation (Aicale et al.,
2018). Shock motion triggers pain, and after being done re-
peatedly, the pain decreases and even disappears (Imai et al.,
2015). This is in line with the research findings that the treat-
ment performed on the tendon has an effect on muscle and
bone tissue and joints that may reduce pain and increase joint
motion.

The increase in the scale of function in the joints given the
treatment certainly goes hand in hand with a decrease in the
pain scale. A decrease in pain is an early sign that there will be
an increase in the scale of function of the knee joint. Pain is
reduced due to the treatment given to the tendon (Imai et
al., 2015). Treatment of the tendon has a significant effect
(Sharma et al., 2021). Of course, after there is a decrease in
pain and an increase in joint motion space, it must still be
trained so that the function of movement can return as be-
fore (Hertel & Corbett, 2019). Treatment should be carried
out gradually starting from light physical activity that focuses
on healing the injury (Pherson et al., 2019). Unaccustomed
physical activity that may exceed the habits performed by the
subject will be able to have a painful effect on the muscles
after doing physical activity that is excessive from the initial
load (Malm etal., 2019). Muscle disorders that are often felt
by the subject are natural where the subject will have physi-
cal activities that are getting heavier every day (Sonesson et
al., 2021). This is very possible because the limbs are the
organs that are most often used for activities such as stand-
ing, walking or running and exercising. This situation is usu-
ally a special concern to provide treatment or provide ther-
apy to be able to reduce the disorders obtained in the limbs.
Therapy for improving movement function carried out with
physical activity can help accelerate the recovery of move-
ment function. In other words, therapy carried out after in-
jury treatment must still be carried out for the recovery pro-
cess (Goncharenko et al., 2019). Such well-controlled exer-
cises can help the injury healing process.

Giving the right tendo-muscular massage treatment will
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be able to have a positive effect on restoring the condition of
the knee muscles. Treated tendons will normalise joint and
muscle motion function (Aicale et al., 2018). Knee strength
is composed of leg muscles so that the strength needed in the
basic ability of the leg is even greater. The disturbance felt in
the limb must be able to be minimised by handling tendo-
muscular massage (Imai et al., 2015). The right treatment
process will be able to help the muscles to get back in shape
and lose the pain to be able to move optimally (Lochbaum et
al., 2020). In injuries that can still perform certain move-
ments can be done with tendo-muscular massage. This will
certainly spur and help re-strengthen the injured part.
Strengthening the injured part aims to be able to maintain
the injured part so that it is not easily re-injured. Further-
more, after being manipulated with tendo-muscular mas-
sage, the garus is given the right therapy programme for
joint strengthening so that the knee art can return like all
and not easily injured. Tendons control motion in muscles
and bones (Imai etal., 2015). Tendons transfer strength from
muscles to bones. This model suggests that, after an acute
insult to the tendon, an early inflammatory response that
would normally result in successful injury resolution veers
to ward off an ineffective healing response (Aicale et al.,
2018). It can be said that tendons are a very important part
of the human limbs and become the controller between
bones and muscles which are the main function when mov-
ing. If an injury occurs, a significant impact also occurs on
the tendon, so injury treatment can be carried out on the
tendon which will result in normalising the injured knee

muscles and joints.
Conclussion

The conclusion of this study is that the tendo-muscular
massage model has a significant effect on reducing pain and
increasing knee joint ROM. experienced an average pain re-
duction of 2.5 and a significance of 0.000 <0.05, while the
range of motion measured by a goniometer experienced an
average increase of 6 degrees, T count of 6,819 and Signifi-
cance 0.000 in flexion movements and an average increase
of 0.88 degrees, T count of 7,848 and Significance 0.000 in
extension movements, as well as an increase in joint motion
function of 28.83%.
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