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Abstract This study aims to determine the effect of a
combination of effleurage techniques with tapotement on
DOMS with indicators of muscle pain, ROM, and creatine
kinase levels. This study used experimental methodology
using a pretest-posttest control group design. Participants
were divided into two groups: the treatment and control
groups. Data was collected twice, 8 hours after exercise and
immediately after treatment. The DOMS-inducing exercise
in this study was circuit training. The sample methodology
used in this study utilized a purposive sampling technique
guided by specific inclusion and exclusion criteria. The aim
was to select 20 futsal players. The present study employed
various data-collecting instruments, such as a Visual
Analogue Scale (VAS) for pain evaluation, a Goniometer
for quantifying knee joint flexion, and laboratory analysis
for ascertaining creatine kinase levels. The findings from
this study suggest that the use of effleurage techniques
combined with tapotement after high-intensity exercise,
which affects the occurrence of delayed-onset muscle
soreness (DOMS), provides good results in preventing
DOMS by reducing muscle soreness, increasing range of
motion (ROM), and suppressing elevated levels of creatine
kinase in the bloodstream.

Keywords Effleurage, Tapotement, Massage, DOMS,
Futsal

1. Introduction

Sport is a form of physical activity characterized by
repetitive body motions, primarily enhancing one's
physical fitness. Sports have become a habit and necessity
for every individual because physical activity done
correctly and adequately can continuously improve one's
physical fitness. Regular exercise is the most effective
maintenance endeavor and a component of efforts to
prevent directly from one's health factors. Furthermore,
sports serve to attain physical health and foster
accomplishment. Sports, in general, are beneficial for the
body to maintain and increase independence in human life
but can also adversely affect the body and cause injuries.
[1].

Futsal is often regarded as a highly favored sporting
option in society [2]. Futsal is a sport characterized by high-
intensity activities that involve eccentric movements,
which have the potential to induce muscular injury and
physical stress, often stated as Delayed Onset Muscle
Soreness (DOMS) [3]. Sports with high intensity, such as
futsal games, needed intensive training to support players'
performance to play optimally. Therefore, it is necessary to
have high-intensity training to get maximum performance
in playing, but intense training can cause damage to the
muscles [4].

Delayed-onset muscle soreness (DOMS) is a condition
that manifests as muscular discomfort, tenderness, and
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reduced range of motion, typically emerging about 8 hours
following physical activity. The symptoms progressively
intensify, peak within 24-48 hours, and usually resolve
within 96 hours [5]-[7]. Muscle damage resulting from
physical exertion can lead to Delayed Onset Muscle
Soreness (DOMS), characterized by diminished muscular
strength, limited range of motion (ROM), and localized
edema [8]. Lima and Denadai [9] provide another
perspective, stating that exercise-induced muscle injury has
the potential to augment both muscular pain and impair
movement functionality. Other research conducted by
Sitompul et al [10] found that intensive exercise will cause
muscle pain and tissue damage with increased blood lactate
and creatine kinase levels. The same opinion was also
expressed by Kalaiselvan et al [11] suggesting that the pain
that arises when Delayed onset muscle soreness (DOMS)
occurs due to engaging in eccentric exercise, which induces
damage to the membranes of muscle cells. This damage
then initiates an inflammatory response, impairing specific
functioning muscles and reducing joint motion or range of
motion (ROM). Additionally, muscular injury incites the
release of the enzyme Creatine Kinase (CK) [12]. Muscle
damage from exercise will cause pain and loss of muscle
function that appears immediately up to 14 days after
exercise [13]. Evidence that DOMS has damaged muscle
cell membranes is the occurrence of changes in the
sarcolemma or phospholipid membrane due to
microdamage to skeletal muscle where the sarcolemma
loses its ability to retain potassium, creatine kinase, and
myoglobin, which are released into the extracellular fluid,
plasma, and urine [14]. Proper treatment when DOMS
arises can be treated with soaked ice therapy, full body
massage, PNF stretching, and warm therapy [15].

Therefore, the treatment approach employed in this
study to mitigate the occurrence of Delayed Onset Muscle
Soreness (DOMS) involves administering massage therapy,
utilizing a combination of effleurage methods and
tapotement. Massage is the mechanical manipulation of
body tissue with rhythmic pressure such as effleurage,
petrissage, shaking, tapotement, walking, friction, and
strocking [16] and aims to improve fitness, preparation
before exercise, prevention and rehabilitation of injuries
[17]. This statement is supported by Priyonoadi et al. [18]
that massage has benefits for the body, namely being able
to reduce muscle tension, reduce muscle pain, improve
blood circulation, increase flexibility, range of motion,
nerve conductivity and hormonal changes, as well as
increase immunity and cleanse substances such as blood
lactate or creatine kinase. The use of a combination of
effleurage massage techniques with tapotement helps to
increase blood circulation because gentle stroking
movements and rhythmic strokes will help the flow of
blood rich in nutrients and oxygen, which will quickly
improve the recovery of damaged muscle tissue, increase
muscle relaxation, and increase flexibility [19].

The main aim of this study is to examine the effects of
massage therapy with a mix of effleurage techniques and

tapotement on variables such as range of motion (ROM),
creatine Kkinase levels, and muscle soreness to prevent
Delayed Onset Muscle Soreness (DOMS). This research
specifically focuses on individuals engaged in high-
intensity exercise and exercises involving eccentric
contractions.

2. Materials and Methods

2.1. Participants

The study focuses on a specific group, namely futsal
players from SMAN 1 Banjarmasin. The study included 20
futsal players selected wusing purposive sampling
techniques. The inclusion criteria for the sample were as
follows: participants had to be between the ages of 15-21
years, not engaged in any sports activities for three days
before the study, willing to fully comply with the research
procedure, enrolled as students at SMAN 1 Banjarmasin,
and actively involved in futsal practice. According to the
exclusion criteria, individuals currently experiencing
iliness or injury and those not engaged in resistance activity
for at least six months are not eligible for participation. The
participants were randomly allocated into groups, each
consisting of ten individuals.

2.2. Procedure

The research employed a pretest-posttest control group
design. The selected study investigated the potential impact
of administering a combined effleurage treatment with
tapotement on preventing Delayed Onset Muscle Soreness
(DOMS).

The treatment group was subjected to an intervention
consisting of massage therapy utilizing a combination of
effleurage methods and tapotement. In comparison, the
control group was not subjected to any type of intervention
or treatment. The massage therapy group employed a
combined technique of effleurage and tapotement,
administered 8 hours following workouts that induced
delayed onset muscle soreness (DOMS). The massage
specifically targeted the lower limbs and lasted for 30
minutes. Therapeutic interventions are administered in the
prone and supine positions, targeting both lower
extremities. The treatment commences with the patient
assuming a prone posture, followed by using effleurage
techniques on the thighs, calves, and soles of the feet. Each
segment receives a 2-minute length of effleurage, followed
by a 30-second tapotement. The subsequent phase involves
maintaining a supine position for the same duration. The
research instruments employed in this study encompass
goniometers, visual analog scales (VAS), and laboratory
analysis utilizing IFCC procedures. The investigation was
conducted in March 2023 at the Borneo Indoor Futsal
Banjarmasin field in South Kalimantan Province.
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The data collection methodology employed in this study
consisted of two distinct phases. The first phase involved
collecting data eight hours after the DOMS inducer training,
serving as the pretest data. The second phase involved
collecting data immediately after the participants received
treatment, serving as the post-test data. Before measuring
the pretest, the subjects first carried out DOMS-inducing
exercises in the form of circuit training exercises. The
circuit training workouts utilized to produce Delayed Onset
Muscle Soreness (DOMS) comprise a series of 10 stations
with equal work and rest periods, with each interval lasting
30 seconds. The inter-set recovery period is set at 3 minutes,
and the total number of sets performed is 3. The data was
collected through tests and measurements after obtaining a
research permit from the South Kalimantan Provincial
Education and  Culture  Office  (Permit  No.
043//SMA/Disdikbud/2023).  After  obtaining  the
comprehensive data, conducts data analysis to answer the
research hypothesis.

2.3. Data Analysis

Data analysis using software SPSS Version 26. The
stages in data analysis include describing research
variables. These prerequisite tests include normality and
homogeneity tests, followed by hypothesis testing using
paired t-tests if prerequisite tests are met. Wilcoxon Signed
Rank Test is used if prerequisite tests are not met,
comparisons between the two groups using independent
sample t-test if prerequisites are met, and Mann Whitney u-
test is used if prerequisites are not met.

2.4. Ethics

This research protocol has been deemed ethically sound
following seven WHO 2011 standards: 1) Social values, 2)
Scientific values, 3) Equitable appraisal and benefits, 4)
Risks, 5) Persuasion/exploitation, and 6) Confidentiality
and privacy. 7) Informed Consent, citing the CIOMS 2016
guidelines. The fulfillment of indicators for each standard
demonstrates this. The Research Ethics Commission for the
Institute for Research and Community Service, Yogyakarta
State University, has ratified the Ethics Declaration with
number No.T/10/UN34.9/KP.06.07 /2023.

3. Result

This study aims to investigate the impact of a combined
treatment that incorporates the effleurage method and
tapotement in preventing Delayed Onset Muscle Soreness.
Before doing hypothesis testing in research, it is customary
to perform precursor tests, including normality and
homogeneity tests. The normality test results are presented
in Table 1, while the homogeneity test results can be found
in Table 2.
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Table 1. Normality Test

Test of Normality
Shapiro-Wilk
Treatment Group Control Group
Sig. Decision Sig. Decision
Creatine
Kinase .014 Abnormal 0.070 Normal
(Pretest)
Creatine
Kinase .002 Abnormal 0.005 Abnormal
(Posttest)
Muscle
Pain 514 Normal 0.005 Abnormal
(Pretest)
Muscle
Pain 443 Normal 0.102 Normal
(Posttest)
FLKA 123 Normal 0.609 Normal
(Pretest)
FLKA
(Posttest) .543 Normal 0.028 Abnormal
FLKI
(Pretest) 292 Normal 0.554 Normal
FLKI
(Posttest) 331 Normal 0.125 Normal

This study conducted a normality test, followed by a
homogeneity test using the Levene test. The choice
regarding homogeneity was based on the significance value,
with a threshold of 0.05. The homogeneity test results are
presented below.

Table 2. Homogeneity Test

Test of Homogeneity of Variance

Sig. Decision

Creatine Kinase (Pretest) 0.636 Homogen

Creatine Kinase (Posttest) 0.235 Homogen

Muscle Pain (Pretest) 0.710 Homogen

Muscle Pain (Posttest) 0.321 Homogen

FLKA (Pretest) 0.697 Homogen

FLKA (Posttest) 0.418 Homogen

FLKI (Pretest) 0.350 Homogen

FLKI (Posttest) 0.160 Homogen
Following initial assessments in this study, the

researchers conducted subsequent hypothesis testing.
Statistical techniques, including the paired t-test and
Wilcoxon Signed Rank Test, were utilized to determine the
treatment's effects. Additionally, they utilized an
independent t-test or Mann-Whitney U-test to compare the
two groups. The subsequent findings from the research on
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Delayed Onset Muscular Soreness (DOMS) indicators,
including Range of Motion (ROM), muscular discomfort,
and creatine kinase levels, are illustrated as follows in
Table 3.

Based on table 3. The results of this study demonstrate a
statistically significant distinction (p < 0.05) in the levels
of creatine kinase before and after the intervention when
comparing the treated group to the control group. This
suggests that the intervention impacted the creatine kinase
levels in both groups. The study's findings indicate that
both groups exhibited a statistically significant alteration in
creatine kinase levels following the intervention. Based on
the mean values, it can be shown that each group exhibited
elevated levels of creatine kinase. The analysis of creatine
kinase levels between the two groups revealed that the
obtained p-value of greater than 0.05 indicates a lack of
statistical ~ significance, suggesting no substantial
distinction between the two groups. However, when
examining the average posttest scores of both groups, it is
evident that although both groups saw an increase after
receiving treatment, the average increase observed in the
group that received a combination of effleurage and
tapotement was lower than the control group. Therefore,
utilizing a mix of effleurage techniques in the treatment
group demonstrates superior efficacy in mitigating the
occurrence of delayed onset muscle soreness (DOMS), as
seen by the reduction in creatine kinase levels following
high-intensity physical exertion.

Based on table 4. The treatment and control groups
obtained the value of Sig. < 0.05 in the pain or pain scale
means a significant difference exists between the pretest
and posttest pain treatment and control groups. However,
judging from the average difference between the posttest
and the pretest, the treatment group experienced a decrease

in pain, while the control group experienced an increase in
pain. The comparison between the two groups of pain
showed the value of Sig. < 0.05, there is a significant
difference between the two groups. Thus, the results of the
comparison of the two groups showed that the combined
treatment of the effleurage technique with tapotement had
a better effect in overcoming pain than no treatment at all,
S0 it can be concluded that the combination treatment of the
effleurage  technique with tapotement influences
preventing pain.

Based on table 5, significant values were obtained for the
range of motion (ROM) flexion of the knee joints in both
the right and left legs of the treatment group and the control
group. A p-value of less than 0.05 indicates a statistically
significant difference in the knee joint's range of motion
(ROM) between the pretest and posttest measurements.
The experimental group exhibited increased range of
motion (ROM) flexion of the knee joint, as indicated by the
pretest and posttest assessments. On the other hand, the
control group demonstrated a reduction in range of motion
(ROM). Therefore, applying a combination of effleurage
techniques with tapotement impacts the range of motion
(ROM) of knee joint flexion during treatment. Significant
differences were seen in the range of motion (ROM) of
knee joint flexion between the two groups. When the p-
value is less than 0.05, it indicates a statistically significant
difference between the two groups. The analysis of the
outcomes from both groups revealed that applying the
effleurage technique in conjunction with tapotement
resulted in a significant enhancement in the expansion of
the range of motion (ROM) compared to the absence of any
therapy. Hence, the concurrent application of the effleurage
technique and tapotement has a beneficial effect on
improving the range of motion (ROM) in knee joint flexion.

Table 3. Comparison of the Average Scores of Both Groups in preventing DOMS with indicators of creatine kinase levels after high-intensity exercise

Pretest Posttest p value*
Mean+SD Mean35D
Treatment Group 122.5+131.48 240.14272.07 0.028
Creatine Kinase Control Group 132.74101.86 271.7#52.11 0.007
p value** 0.131

*Paired T-test or Wilcoxon Signed Ranked Test
**Independent Sample T-test or Mann Whitney U-test

Table 4. Comparison of the Average Scores of Both Groups in preventing DOMS with indicators of muscle pain after high-intensity exercise

Pretest Posttest p value*
Mean+SD Mean35D
Treatment Group 5.2+1.48 344212 0.005
Muscle pain Control Group 3.841.62 5.7#1.25 0.011
p value** 0.008

*Paired T-test or Wilcoxon Signed Ranked Test
**|ndependent Sample T-test or Mann Whitney U-test




International Journal of Human Movement and Sports Sciences 11(6): 1383-1390, 2023

1387

Table 5. Comparison of the Average Scores of Both Groups in preventing DOMS with indicators of ROM Knee Flexion after high-intensity exercise

Pretest Posttest p value*
Mean35D Mean35D
Treatment Group 102.00+22.88 112.00+13.58 0.050
ROM FLKA Control Group 120.00+10.37 100.2049.80 0.020
p value** 0.002
Treatment Group 93.50422.49 109.00+18.38 0.002
ROM FLKI Control Group 98.50+17.01 87.50+12.30 0.036
p value** 0.007
*Paired T-test or Wilcoxon Signed Ranked Test
**|ndependent Sample T-test or Mann Whitney U-test
FLKA = Flexion of the right knee joint
FLKI = Flexion of the right knee joint

As a result, the study findings indicated that the
implementation of a therapeutic regimen consisting of a
combination of effleurage techniques and tapotement
proved to be successful in reducing the incidence of
delayed onset muscle soreness (DOMS). This was
evidenced by decreased creatine kinase levels, muscular
pain alleviation, and improved range of motion in the lower
extremities, particularly in knee joint flexion.

4. Discussion

The findings of this study suggest that implementing a
combined intervention involving effleurage techniques and
tapotement effectively mitigates the occurrence of delayed
onset muscle soreness (DOMS). Delayed Onset Muscle
Soreness (DOMS) manifests muscular damage from high-
intensity or atypical physical activity. This condition is
typified by reduced joint mobility, the onset of muscular
discomfort, and elevated creatine kinase levels [20]. Some
of the exercises that cause DOMS is high-intensity exercise
and exercises that cause eccentric muscle contractions [21].
Eccentric exercises cause muscle contractions to lengthen,
such as running downhill, squats, and push-ups [22].

The findings of this study indicate the effect of a
combination of effleurage techniques with tapotement on
DOMS indicators, namely muscle pain, ROM, and creatine
kinase. In the control group, pain after high-intensity
exercise increased because pain due to exercise is one of
the indicators of DOMS, which occurs after high-intensity
exercise and will increase over time [20]. The cause of pain
is due to the body's response in repairing tissue damage
caused by high-intensity exercise so that the pain will arise
due to stimulation of the sensory nerve endings [23]. Apart
from increasing pain, high-intensity exercise also triggers a
decrease in joint range of motion or what is commonly
called ROM. Trisnowiyanto et al [24] have revealed that
delayed onset muscle soreness (DOMS) affects the

muscular system, increasing muscle tension and stiffness.
Consequently, this loss in muscle flexibility might impede
the range of motion in the joints. As stated by Massidda et
al. [25], muscle versatility refers to the ability of a muscle
to undergo elongation or facilitate the movement of a single
joint across a spectrum of motion.

Whereas in the Treatment Group, an effleurage
intervention combined with tapotement can reduce
symptoms of DOMS and increase the range of motion of
joints [26]. Other research revealed by Illmi et al [27]
explains that sports massage manipulation with various
techniques, one of which is effleurage with tapotement, can
reduce muscle pain after eccentric activity, which causes
DOMS due to the physiological effects of sports massage,
which affects the nervous system so that influence pain
stimulation to the smaller brain. Applying effleurage and
tapotement techniques during massage therapy can have
physiological benefits expedited and enhance blood
circulation, facilitating the delivery of oxygen and nutrients
to the muscles experiencing pain. Additionally, it can aid
in removing residual substances, reducing tension in the
affected muscles. The alternating stimulation of strikes and
subsequent relaxation of the muscles can contribute to pain
relief. This is attributed to the release of endorphins, which
act as natural pain relievers, ultimately reducing pain
perception and promoting a sense of comfort and relaxation
[28].

In addition to having an effect on pain after high-
intensity exercise, the administration of a combination of
effleurage and tapotement techniques can reduce muscle
tension and pain and increase muscle flexibility so that the
ability to move joints changes for the better [29]. Massage
can also increase the limitations of joint motion after
physical exercise; this is because massage can relieve pain
and tension, increase flexibility, relax the body, and
accelerate recovery after exercise [30], [31]. The results of
this study are also in line with the results of research by
Field et al [32] that giving massage can increase the range
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of motion and reduce pain levels. Other research revealed
by Juwita [33] that massage is effective for reducing pain
levels because there are strokes on the body that help to
calm and relax the muscles and will release endorphins
which cause a feeling of comfort in the body.
Administering a combination of effleurage technique
manipulation with tapotement physiologically will help
increase body temperature, increase proprioception,
increase connective tissue elasticity, which will stimulate
the production of collagen and elastin in the connective
tissue around the muscles, and will trigger a response in the
muscles and the nervous system to become relaxed so that
it will increase muscle flexibility that raises responsiveness
to the range of motion in the joints [34]. The findings of
this study align with the research conducted by Priyonoadi
et al [35] which suggests that massage therapy can benefit
individuals by alleviating post-exercise muscular
discomfort and improving overall mobility capabilities.

In this study, creatine kinase levels increased
significantly in both groups, meaning that the treatment did
not have a significant effect. The causative factors for the
presence of DOMS with high indicators of creatine kinase
in the control group are due to the principle of workload
training in the exercise program and forms of exercise that
are foreign to the subject [20]. But this is, according to
Campbell et al [36] and Cunanan et al [37] in applying
progressive and overload involving a stimulus, the human
body's reaction to a stimulus due to exercise is commonly
called the General Adaptation Syndrome (GAS). GAS
describes how the body responds to stress and involves
three stages: alarm, resistance, and exhaustion. Thus, the
gas phase will cause the body to decrease function and pain
that arises due to exercise.

Another factor that causes DOMS to occur is that the
indicator of creatine kinase levels is still high in the
effleurage group with the tapotement that when DOMS
occurs or increases in creatine kinase levels, the muscles
are damaged, therefore according to Né&léec et al [38] that
the potential effect than the effleurage technique with
tapotement exacerbate muscle or soft tissue injuries
because it can cause excessive muscle contraction and
damage to the tissue that is recovering. In contrast, the
effleurage technique is recommended for use in recovering
or injured muscles because it can help improve blood
circulation and reduce inflammation.

Although in this study, creatine kinase levels increased
significantly in both groups, compared to the posttest
values of the two groups, it showed that the Treatment
Group gave a smaller increase. This indicates that there is
a positive effect of giving a combination of effleurage with
tapotement due to the physiological effect of being able to
increase blood flow, thereby cleaning up waste substances
such as blood lactate and creatine kinase [17]. Another
opinion expressed by Yuniana et al. [39] is that massage
improves blood circulation, speeds up the recovery process,
removes burning residue, and spreads nutrients to tissues.

According to the study's findings, using a combination

of effleurage and tapotement techniques has been shown to
have a preventive effect on delayed onset muscle soreness
(DOMS). This effect is achieved through many
mechanisms, including enhancing the range of motion
(ROM), alleviating discomfort, mitigating muscle pain,
and inhibiting a lesser elevation in creatine kinase levels
compared to the control group.

5. Conclusions

According to the findings of the research, administering
a treatment involving a combination of effleurage
techniques and tapotement after high-intensity physical
activity, which is known to induce delayed onset muscle
soreness (DOMYS), yields favorable outcomes in terms of
mitigating the occurrence of DOMS. This treatment
approach exhibits positive effects by reducing muscle pain,
enhancing range of motion (ROM), and suppressing
elevated creatine kinase levels in the bloodstream.
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