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Abstract

Background. Soccer players frequently encounter performance declines early in the second half due to diminished
muscle temperature and the accumulation of fatigue indicators, such as lactic acid.

Objectives. This study aimed to examine the efficacy of massage, stretching, and their combination in facilitating
physical recovery during a halftime break in a match. It focused on how quickly lactic acid leaves the body, how much
it reduces discomfort from exercise, and how it improves flexibility.

Materials and methods. This study employed a quasi-experimental design, involving 36 male soccer players from
UNESA FC. These players were divided into four groups: sports massage (SM), muscle stretching (MS), combination
(CMS), and control (CON). The participants engaged in maximum treadmill running (90-95% HRmax) followed by
designated recovery procedures: SM, MS, CMS, and CON. Before, during, and after the intervention, lactic acid levels
(measured with a lactate meter), range of motion (measured with a goniometer), and pain levels (measured with

a visual analogue scale) were all checked. Subsequently, these measures underwent statistical analysis comprising
paired t-tests, Wilcoxon tests, MANOVA, and Kruskal-Wallis tests.

Results. This study revealed that the CMS group had the most substantial decrease in lactic acid (12.68 + 2.37

to 5.16 + 1.04 mmol/L, p = 0.000), outperforming the SM, MS, and CON groups (p < 0.005). Furthermore, pain
reduction scores were also found significant in the CMS (3.44 + 2.35 to 1.67 £ 1.58) and MS (4.67 £ 1.11 to

1.33 + 1.00) groups (p < 0.05). Similarly, flexibility improvement was superior in CMS (right ROM: p = 0.007;

left ROM: p = 0.003), while CON showed no marked changes. The MANOVA test revealed significant intergroup
differences in post-intervention outcomes (p < 0.05).

Conclusions. The findings of this study indicate that the combination of stretching and massage during halftime of
a football match helps maximise healing by lowering lactic acid, relieving discomfort, and improving flexibility or
range of motion. This approach lowers second-half performance drops and injury risks.

Keywords: football, massage, stretching, recovery.

Introduction players use this break to mentally recover, to hydrate, and to
receive tactical instructions to be applied in the second half.
Additionally, the halftime break allows the players to recover
from any injuries they may have sustained. However, during

A football match consists of two halves of 45 minutes
each, separated by a 15-minute break called halftime. The

© Kafrawi, E. R, Rusdiawan, A., Graha, A. S., Nurhasan, N., this 15-minute break, the muscle temperature decreases,

Sulistyarto, S., Ozman, C., & Widodo, A., 2025. which can have a negative impact on the players by affecting
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and making them more prone to injury (Christaras et al.,
2023). Moreover, studies show that football players run less
and with a lower intensity in the first 10-15 minutes of the
second half compared to the same interval in the first half.
In a recent study, Russell et al. (2016) reported this issue
among the English Premier League players. In the first 15
minutes of the second half, they noted that the number of
decelerations, the distance covered at high intensity, and
the running speed of the players differed significantly from
those in the first half. Other studies have reported that
kicking accuracy decreased by 38.02% (Alkhawaldeh, 2023)
and kicking speed decreased by 8.5% (Ferraz et al., 2011).
They believed that fatigue experienced by the players was the
potential factor of these declines. Other scholars argued that
the decline in performance in the first few minutes after the
break might be caused by less than optimal recovery in the
first half, a lack of preparation for the second half, and other
factors such as internal motivation and tactical instructions
by the coach (Christaras et al., 2023).

Football is a sport that uses aerobic and anaerobic energy
systems, with a greater emphasis on the anaerobic system
(Bekris et al., 2016; Turna et al., 2023). Activities that rely
on the anaerobic energy system use energy from both the
anaerobic glycolysis system and ATP-PCr. These activities
are carried out with high intensity in a short time (Kafrawi
et al., 2024a). As a result of anaerobic exercise, heart rate
and lactic acid levels will rise, delayed onset muscle soreness
(DOMS) will happen later, and range of motion (ROM)
and malondialdehyde (MDA) levels will drop (Almeida
et al,, 2019; Awang Daud et al.,, 2022; Pesenti et al., 2021;
Rusdiawan et al., 2020a).

When the DOMS occurs, players feel pain and stiffness,
which increases after exercise and causes a decrease in joint
range of motion (ROM) (Peake et al., 2017). Additionally,
accumulated lactic acid levels cause decreased muscle
contraction abilities and fatigue (Sari et al., 2019). When
the level increases, the pH will decrease, which causes
enzyme performance to become slower. As a result, the
ATP formation process is inhibited. This condition typically
causes fatigue and hampers an individual to achieve their
best performance (Hartono et al., 2019).

Fatigue is a decrease in the ability to maintain physical
and mental activity during training or matches. It can occur
during high-intensity training or competition due to a tight
schedule. Frequently, it is one of the predicting factors of
an athlete’s decreased performance (Rampinini et al., 2011;
Robineau et al., 2012). Thus, it is necessary to prevent the
players from experiencing excessive fatigue, and one of the
strategies is maximising recovery. Recovery is a process
aimed at restoring the body's metabolic function to normal
before the activity (Fahmi & Ashadi, 2019). In football,
recovery from intensive training or competition is crucial
for maintaining athlete performance. Faster recovery leads
to greater advantage. This can be reached by neutralising the
accumulation of lactic acid. In football, athletes who recover
faster from intensive training or competition have a greater
advantage (Marqués-Jiménez et al., 2017; Pinar et al., 2012).

Previous studies have widely discussed this topic and
examined several methods to speed up recovery, such as
muscle stretching and sports massage. Muscle stretching is
defined as applying a force to a muscle structure to achieve
changes in length in order to increase joint range of motion

(ROM), reduce muscle stiffness or pain, and also prepare for
physical activity (Sands et al., 2013). This activity is generally
prescribed to increase strength recovery, ROM, and DOMS
after physical activity (Afonso et al., 2021). Muscle stretching
can neutralise lactic acid, muscle spasms, and muscle pain
(Zulaini et al., 2021). Muscle spasms that limit joint range
of motion can also be overcome by doing muscle stretching
(Zulaini et al., 2021). According to Herbert et al. (2011), there
are some stretching models available to sports players, such as
the four movements in Anderson's stretching model. However,
these movements are unsuitable during a football match break
because they require standing. Therefore, the present research
proposes a series of ball stretches that can be performed while
lying on the back or stomach to enhance player comfort.

Besides stretching, plenty of research offers massage
as an alternative therapy because it expedites healing,
diminishes pain intensity, and facilitates the restoration of
damaged muscles (Kafrawi et al., 2024b). It is also effective
in decreasing lactic acid concentrations (Welis et al., 2023)
and beneficial when administered for durations of 10, 20,
30, or 60 minutes (Hunt et al., 2019; Piotrowska et al., 2021).
Other research indicates that sports massage techniques
may diminish lactic acid buildup (Budak, 2023) and
enhance recovery by artificially stimulating the venous and
lymphatic pump mechanisms, therefore expediting blood
circulation (Davis et al., 2020). Massage is also advantageous
in enhancing microcirculation, particularly in small blood
vessels with diameters under 100 micrometers. It facilitates
the transport of oxygen and nutrients to cellular tissues
and the removal of metabolic waste. This process aids in
eliminating lactic acid from tissues, enabling its diffusion
into the bloodstream (Guven et al., 2019). This can happen
because the lactic acid in the bloodstream is transported to
the liver via the Cori cycle for conversion into glucose (Freire
Jorge et al., 2017).

Although this sports massage model is beneficial, its
implementation during the match break has some obstacles.
For example, the players might feel pain, so the results may
be less optimal. For this reason, this research proposes a
combination of stretching massage models as an alternative to
reduce pain during massage, namely the lower extremity body,
with stretching techniques, massage, and stretching again.

Materials and Methods

This study employed a quasi-experiment research
method, examining the influence of a variable on another
variable through various cause-and-effect scenarios
(McDonough, 2017). In this experiment, a “Purposive
Randomized Control Group Pretest-Posttest Design” was
used. The purpose was to identify changes caused by muscle
stretching, sports massage, and the combination of sports
massage and muscle stretching. Details of the research desin
are illustrated in Figure 1.

Study participants

This study involved 36 football players from UNESA
FC as the sample. The sample size was determined using
the Slovin formula with a 5% margin of error. The samples
were then divided into 4 groups of equal size using the
simple random sampling method so that each sample had
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Fig. 1. Research design

Note: S: Research sample. R: Randomisation. SM: Sports Massage group.
MS: Muscle Stretching group. CMS: Combination of Sports massage and

Stretching group. CON: Control Group (sit down and rest). O1: Pre-test
(ROM and lactic acid levels test). O2: Post-test 1 (Exercise pain, ROM and
lactic acid levels test). O3: Post-test 2 (Exercise pain, ROM and lactic acid

levels test). P: Doing maximum intensity treadmill running (90%-95%

HR Maks). P1: Sport massage. P2: Muscle stretching. P3: Combination of
Sports Massage and Stretching. P4: No treatment (just sit down and rest)

I S e A

the same opportunity to enter the group (Firmansyah &
Dede, 2022; Ramadhani Khija & Ludovick Uttoh, 2015).
After that, the selected samples were given informed consent
and signed a willingness to receive treatment as well as tests
and measurements of lactic acid, pain, and range of motion
(ROM). As the study involved human subjects, it complied
with the Declaration of Helsinki. In particular, it has been
granted ethical approval by the Universitas Negeri Semarang
Health Research Ethics Committee, under reference
number 068/KEPK/FK/KLE/2024, which is in line with the
Declaration of Helsinki.

Study organisation

Asmentioned earlier, this study involved four groups: the
Sports Massage (SM), Muscle Stretching (MS), Combination
of Sports Massage and Stretching (CMS), and Control
(CON) groups. The night before the pretest, the samples
were asked to fast but were allowed to drink water as needed.
During the pretest, they were requested to come at 07:00 am
to undergo a health check. Following the health check, we
administered a pretest to each group, collecting data on pain,
range of motion, and lactic acid levels. After the pretest,
they ran on a treadmill with maximum intensity (90-95% of
maximum HR). Five minutes after the treadmill session, the
research samples underwent posttest 1, which involved pain,
range of motion, and lactic acid level measurements. Next,
different treatments were given depending on the sample’s
group. For example, sports massage treatment was given
to the SM group, muscle stretching was given to the MS
group, and a combination of both was given to the CMS
group for 10 minutes. On the other hand, no treatment was
given to the CON group as they served as the control group.
Then, the samples were measured again (posttest 2) to check
their pain, ROM, and lactic acid levels after the treatment.
Table 1 below explains how sports massage, stretching, and
a combination of massage and stretching are implemented
in this experiment.

Measurement

This study aimed to measure several indicators, such as
exercise pain, ROM, and lactic acid levels. When measuring

lactic acid and ROM, the data were collected 3 times:
pretest, posttest 1, and posttest 2. Meanwhile, exercise pain
examination was only carried out 2 times during posttest 1
and posttest 2. The pretest was carried out before exercise by
requesting the research samples to run on a treadmill until
their heart rates reached maximum intensity (95%). On the
other hand, posttest 1 was carried out after exercise, and
posttest 2 was carried out after a sports massage, stretching,
or control (without recovery treatment).

After the data collection, lactic acid was quantified via
a Roche Cobas Accutrend Plus GCTL Meter. The acid was
utilised by extracting blood from the sample fingertips and
thereafter applying it to the apparatus (Rusdiawan et al,,
2020; Rusdiawan & Habibi, 2020b). To measure pain after
running, a visual analog scale was used (Delgado et al., 2018;
Han et al,, 2011). Meanwhile, ROM was measured using a
goniometer on the left and right knee joints expressed in
angular units (Shah, 2008) knee flexion and extension range
of motion (ROM).

Statistical analysis.

The data were then processed using the Microsoft
Office Excel 2016 and SPSS Series 23 programs with a
significance level 0.05. It involved several data analyses.
First, a descriptive statistical test was used to determine
the mean and standard deviation of the dependent variable
in each group during the pretest and posttest. After that, a
normality test was carried out as a prerequisite to determine
the appropriate statistical test. In this study, the data were
considered normal if p > 0.05. The homogeneity test was also
administered to ensure variance between similar groups,
with homogeneous criteria if p > 0.05. Following that, the
paired t-test was performed to test the effect of treatment
by comparing pretest and posttest values, where the value is
considered significant if p < 0.05. Additionally, the Manova
test was done to test the mean difference between groups
on all variables, where the value is considered significant
if p < 0.05. Finally, the study employed the Post Hoc test to
determine the difference in treatment between groups if the
Manova results show a significant difference (p < 0.05).

Results

This section outlines whether certain types of massage
or stretching can lower pain during massage. To achieve the
goal, this study involved 36 football players from UNESA FC
with the mean + SD of their physical characteristics included
age 21.56 + 1.29 years, weight 64.56 + 3.85 kg, height
172.79 £ 2.81 cm, and training experience 14.52 + 2.86 years.
The results of these statistics are shown in Table 2.

Table 2 shows that lactic acid levels increased in all
groups after high-intensity exercise, followed by a decrease
after treatment. The highest decrease in lactic acid levels
occurred in the CMS group, with an average change from
12.68 + 2.37 mmol/L at posttest 1 to 5.16 + 1.04 mmol/L at
posttest 2. In addition, exercise-related pain also decreased
in all groups after treatment, with the MS group experiencing
the largest decrease, from 4.67 + 1.11 to 1.33 £ 1.00. In terms
of range of motion (ROM), there was a substantial increase
after treatment, especially in the CMS group for the right
and left ROM. This increase indicates that the combination
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Table 1. Implementation of treatment

Treatment Procedure

Exercise The exercise in this study was done by running on a treadmill. The duration of the run was determined by each
participant’s performance until their heart rate reached 95% of their maximum heart rate.

Sports Massage Sports massage was given to the lower extremities of the participants. The massage techniques were effleurage,
petrissage, shaking, tapotement, and walking. Each technique was performed with six repetitions, with the
opening and closing done by effleurage.

Stretching This stretching was done passively with the assistance of another person. The procedures were described as

follows:

The assistant’s left hand held the upper thigh, and the right hand was attached to the sole of the participant’s right
foot. Then, it was pushed and held in a count of 1-6, 1-8, and vice versa.

The participant’s right leg was bent, with the left hand holding the knee and the right hand holding the sole of the
participant’s foot. The participant pushed with a count of 1-6, 1-8, and vice versa.

The participant’s right leg was lifted 30° and placed on the assistant’s thigh. Then, the left hand pressed the knee
down, and the right hand pushed with a count of 1-6, 1-8, and vice versa.

The participant’s leg was raised by 60°. The left hand pressed the knee, and the right hand held the sole of the foot.
Then, it was pushed with a count of 1-6, 1-8, and vice versa.

The right leg was lifted 120° with the left hand, and the right hand held the participant’s left foot and vice versa.
The participant’s right leg was raised 90°, clamped with both of the masseur’s knees. Additionally, the right arm
was placed on the participant’s sole and pressed with the addition of the masseur’s body weight. This position was
held for a count of 1-6, 1-8, and vice versa.

Both knees were bent and pushed until they touched the participant’s chest. This position was held for a count
of 1-6.

The left hand held the upper thigh above the knee, and the right arm was attached to the participant’s right sole.
Then, it was pushed and held for a count of 1-6, 1-8, and vice versa.

The participant’s right leg was bent, while the left hand held the knee, and the right hand held the participant’s
sole. They were push for a count of 1-6, 1-8, and vice versa.

The participant’s right leg was raised 30° and placed on the assistant’s thigh. Then, the left hand pressed the knee
down, and the right hand pushed for a count of 1-6, 1-8, and vice versa.

The player’s legs were raised by 60° while the left hand pressed the knee. Then, the right hand held the sole of the
foot, then was pushed for a count of 1-6, 1-8, and vice versa.

The right leg was lifted 120° with the left hand. The right hand held the player’s left leg and vice versa.

The participant’s right leg was lifted 90° and clamped with both assistant’s knees. The right arm was placed on
the participant’s soles and pressed with the addition of the assistant’s body weight held for a count of 1-6, 1-8,
and vice versa.

Both knees were bent and pushed until they touched the participant’s chest. Then, this position was held for a
count of 1-6.

Combination of massage The procedures of combined massage and stretching are described as follows:

and stretching

Participants were in a supine position, where both legs were raised with the ankle grip and shaken rhythmically
up and down.

Both legs were pulled up at a 90° angle, while both knees were straightened. The soles of both feet were pushed
down with body weight, counting 1-6. After that, release the soles and then push again, counting 1-7, release and
push again, and counting 1-8.

Both legs are extended with both legs open, stretched to a count of 1-6, released, counted again 1-7, released, and
counted again 1-8.

Both legs were spread apart and stretched with a count of 1-6 off, a count of 1-7 off, and a count of 1-8.

With both knees bent simultaneously, the knees were pushed forward for a count of 1-6, released for a count of
1-7, and then pushed again for a count of 1-8.

The front, inner, and outer upper legs were massaged by several techniques, such as effleurage, shaking, and
hitting with light pressure. The tempo was quick and finished with more effleurage.

The front and back lower legs were massaged by eftleurage. Meanwhile, the tibial and the back parts were treated
with effleurage, petrissage, shaking, and tapotement, followed by petrissage of the soles of the feet.

The player was positioned in a prone position. The upper back was cooled down by effleurage, petrissage,
shaking, and tapotement and effleurage.

The lower cooling-down massage targeted the gastrocnemius through a combination of effleurage, petrissage,
shaking, and rhythmic light strokes.

Then, the soles of the feet were massaged with effleurage, petrissage, shaking, and effleurage.

Both legs were straightened and extended again with a count of 1-6 and 1-8.

of massage and stretching is effective in restoring muscle  (pretest-posttest). If the variables were normally distributed,
flexibility. These results also provide a comprehensive picture  a paired t-test was employed. On the other hand, a Wilcoxon
of the effect of treatment on the recovery of football players’  test was done for non-normally distributed variables.

physical conditions.

The objective of this test was to assess the impact of the

After describing the participants’ characteristics, a  administered treatments, such as sports massage, stretching,
difference test was required before and after treatment and acombination of massage and stretching, on each group.
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Table 2. Descriptive statistics of lactic acid, exercise pain, and ROM

Group Variable Mean + SD Min Max
Pretest 591 +2.25 3.40 9.60

Posttest 1 11.79 £ 2.37 9.30 15.90

) ' Posttest 2 7.21 + 287 3.10 12.40

SM Lactic Acid A Pretest - Posttest 1 -5.88 +231 -9.20 -2.60
A Pretest - Posttest 2 -1.30 £ 2.88 -5.20 3.00

A Posttest 1 - Posttest 2 4.58 +1.04 2.80 6.20

Pretest 323+21 1.50 7.10

Posttest 1 11.38 £2.35 9.50 16.30

MS Lactic Acid Posttest 2 6.69 £2.13 4.50 10.50
A Pretest - Posttest 1 -8.14+2.1 -9.90 -3.10

A Pretest - Posttest 2 -3.45+£2.28 -8.90 -0.50

A Posttest 1 - Posttest 2 4.69 +2.00 0.70 7.60

Pretest 5.50 + 1.01 3.30 6.70

Posttest 1 12.68 +2.37 10.60 17.60

CMS  Lactic Acid Posttest 2 5.16 + 1.04 4.20 7.40
A Pretest - Posttest 1 -7.18 £2.12 -11.30 -4.70

A Pretest - Posttest 2 0.34 £ 1.10 -1.10 2.00

A Posttest 1 - Posttest 2 7.52 £ 1.50 5.30 10.20

Pretest 426 +2.43 1.40 10.00

Posttest 1 9.99 £+ 3.40 3.50 14.60

CON  Lactic Acid Posttest 2 8.40 £ 3.00 3.10 12.60
A Pretest - Posttest 1 -5.73 £2.67 -10.40 -0.60

A Pretest - Posttest 2 -4.14 £2.35 -8.50 -0.20

A Posttest 1 - Posttest 2 1.59 £0.82 0.40 2.60

Pretest 112.22 + 441 105.00 120.00

Posttest 1 107.78 + 2.64 105.00 110.00

M ROM Dextra Posttest 2 118.33 £ 4.33 110.00 125.00
A Pretest - Posttest 1 4.44 +4.64 -5.00 10.00

A Pretest - Posttest 2 -6.11 £ 4.17 -10.00 0.00

A Posttest 1 - Posttest 2 -10.56 + 4.64 -15.00 -5.00

Pretest 111.11 £ 6.51 100.00 120.00

Posttest 1 104.44 + 4.64 100.00 110.00

MS ROM Dextra Posttest 2 114.44 + 4.64 110.00 120.00
A Pretest - Posttest 1 6.67 £6.12 -5.00 15.00

A Pretest - Posttest 2 -3.33£6.12 -15.00 5.00

A Posttest 1 - Posttest 2 -10.00 £ 2.50 -15.00 -5.00

Pretest 112.78 £ 8.33 95.00 120.00

Posttest 1 107.22 +2.64 105.00 110.00

CMS  ROM Dextra Posttest 2 117.22 +2.64 115.00 120.00
A Pretest - Posttest 1 5.56 + 8.82 -15.00 15.00

A Pretest - Posttest 2 -4.44 +£9.17 -25.00 5.00

A Posttest 1 - Posttest 2 -10.00 £ 3.54 -15.00 -5.00

CON  ROM Dextra Pretest 115.00 £ 4.33 110.00 120.00
Posttest 1 109.44 + 8.82 100.00 125.00
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Table 2 (continued)

Group Variable Mean + SD Min Max
Posttest 2 108.89 + 6.01 100.00 120.00
A Pretest - Posttest 1 5.56 + 6.82 -5.00 15.00
A Pretest - Posttest 2 6.11 £ 5.46 0.00 15.00
A Posttest 1 - Posttest 2 0.56 £ 7.68 -10.00 15.00
Pretest 111.39 £2.20 110.00 115.00
Posttest 1 108.61 +3.77 105.00 115.00
M ROM Sinistra Posttest 2 116.67 = 5.59 105.00 125.00
A Pretest - Posttest 1 2.78 £2.32 0.000 5.00
A Pretest - Posttest 2 -5.28 £5.65 -15.00 5.00
A Posttest 1 - Posttest 2 -8.06 £ 5.83 -20.00 0.00
Pretest 110.56 + 3.91 105.00 115.00
Posttest 1 110.56 + 7.68 100.00 125.00
MS ROM Sinistra Posttest 2 115.00 + 5.59 105.00 120.00
A Pretest - Posttest 1 0.00 £ 9.68 -20.00 10.00
A Pretest - Posttest 2 -4.44 +7.26 -15.00 5.00
A Posttest 1 - Posttest 2 -4.44 £ 5.83 -15.00 5.00
Pretest 113.89 +3.33 110.00 120.00
Posttest 1 104.44 + 5.27 95.00 110.00
CMS  ROM Sinistra Posttest 2 117.22 +2.64 115.00 120.00
A Pretest - Posttest 1 9.44 +5.27 0.00 15.00
A Pretest - Posttest 2 -3.33 £5.00 -10.00 5.00
A Posttest 1 - Posttest 2 -12.78 £ 6.18 -25.00 -5.00
Pretest 117.78 £ 4.41 110.00 125.00
Posttest 1 108.33 +4.33 100.00 115.00
CON  ROM Sinistra Posttest 2 108.33 £ 6.12 100.00 120.00
A Pretest - Posttest 1 9.44 +5.27 5.00 20.00
A Pretest - Posttest 2 9.44 + 4.64 5.00 15.00
A Posttest 1 - Posttest 2 0.00 + 6.61 -10.00 10.00
Posttest 1 2.56 +2.01 0 5
SM Exercise pain Posttest 2 0.78 £0.97 0 2
A Posttest 1 - Posttest 2 1.78 £ 1.64 0 4
Posttest 1 4.67 £1.11 3 6
MS Exercise pain Posttest 2 1.33 £1.00 0 3
A Posttest 1 - Posttest 2 3.33+1.32 2 5
Posttest 1 3.44 £2.35 0 6
CMS  Exercise pain Posttest 2 1.67 £1.58 0 4
A Posttest 1 - Posttest 2 1.78 + 1.30 0 4
Posttest 1 3.89£2.47 0 7
CON  Exercise pain Posttest 2 3.56 +2.01 0 6
A Posttest 1 - Posttest 2 0.33+1.32 -2 2

Note: A is the difference

Table 3 below presents the results of the paired t-test and
Wilcoxon test for each variable.

Table 3 shows that lactic acid levels in all groups signifi-
cantly decreased after the intervention, with a p-value < 0.05

in the paired test and Wilcoxon t-test. Among the examined
groups, the CMS group was reported to have the most sig-
nificant decrease between Posttest 1 and Posttest 2, with a
p-value of 0.000. This decrease indicates the effectiveness of
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Table 3. Effect of maximum running exercise and recovery on lactic acid levels, ROM and exercise-induced pain

Group Variable P (sig)
Lactic Acid ROM Dextra ROM Sinistra Exercise Pain

Pretest - Posttest 1 0.008! 0.033! 0.007!

SM Pretest - Posttest 2 0.260 0.015! 0.023!
Posttest 1 - Posttest 2 0.000'* 0.007! 0.003™ 0.027!

Pretest - Posttest 1 0.000" 0.023! 0.760

MS Pretest - Posttest 2 0.008" 0.131 0.104°
Posttest 1 - Posttest 2 0.008! 0.000" 0.054 0.007!

Pretest - Posttest 1 0.000* 0.136 0.011

CMS Pretest - Posttest 2 0.376' 0.161 0.840
Posttest 1 - Posttest 2 0.000'* 0.007! 0.007! 0.003*

Pretest - Posttest 1 0.000" 0.040" 0.007

CON Pretest - Posttest 2 0.001" 0.010" 0.000
Posttest 1 - Posttest 2 0.000" 0.834 1.000 0.471"

(*) using the Pairet t test; (without*) using the Wilcoxon test; (1)significantly different

combining massage and stretching in accelerating the recov-
ery of lactic acid levels.

Meanwhile, the changes in dextra and sinistra ROM were
measured to evaluate muscle flexibility after intervention. In
this sense, the SM group showed significant improvement
after intervention with p = 0.015 from pretest to posttest 2.
The left ROM showed a similar improvement, with a p-value
0f 0.023 in the same generation. In addition, the CMS group
was reported to gain optimal results with p < 0.007 in various
pre- and posttest comparisons. The next variable measured
in this study was pain caused by exercise (exercised-induced
pain). This variable indicated a notable reduction in both the
MS and CMS groups, with a significant decline in pain from
posttest 1 to posttest 2. The yielding p-values for both groups
were 0.007 and 0.003, respectively. These findings indicate
that muscle stretching techniques and a combination of
massage and stretching effectively alleviate pain following
high-intensity exercise.

Although the findings indicate a positive trend across
the groups, the combination of massage and stretching
(CMS group) yielded superior outcomes in diminishing
lactic acid levels, enhancing range of motion, and alleviating
exercise-related discomfort during massage. The substantial
decrease in lactic acid levels within the CMS group suggests
that the combination of these strategies may represent
the most efficacious method for physical recovery among
football players.

Otheradvanced analyses were conducted in thisresearch,
involving the MANOVA and Kruskal-Wallis tests. As shown
in Table 4, no significant difference is found between any of
the groups for the lactic acid level variable (A Pretest lactic
acid - Posttest 1 lactic acid) and the ROM Dextra variable
(A Pretest ROM Dextra - Posttest 1 ROM Dextra). This is
because the significance value for both variables was more
than 0.05 (p > 0.05). Apart from these two variables, the
results of the MANOVA and Kruskal-Wallis tests for the
other two show a significant difference (p < 0.05).

Table 5 illustrates the differences in lactic acid, ROM,
and exercise pain levels across the groups using the Mann-

Table 4. Manova and Kruskal Wallis test results

Variable p (sig)
A Pretest - Posttest 1 0.119
Lactic acid A Pretest - Posttest 2 0.001!
A Posttest 1 - Posttest 2 0.000t
Exercise pain A Posttest 1 - Posttest 2 0.005™
A Pretest - Posttest 1 0.601"
ROM Dextra A Pretest - Posttest 2 0.001!
A Posttest 1 - Posttest 2 0.003*
A Pretest - Posttest 1 0.009"
ROM Sinistra A Pretest - Posttest 2 0.000!
A Posttest 1 - Posttest 2 0.000!

(*) using the Kruskal-Wallis test; (without*) using the MANOVA
test; (1)significantly different

Whitney and Bonferroni tests. The results of the Bonferroni
test showed that the lactic acid levels of the control group
(CON) experienced the slightest decrease in lactic acid
levels compared to the SM, MS, and CMS treatment groups
(p < 0.005). Further, the lactic acid levels of the CMS group
decreased better than the SM, MS, and CON groups, with
significance values p = 0.003, p = 0.005, and p = 0.000,
respectively. Meanwhile, the SM group did not experience
a greater decrease in lactic acid levels than the MS group
(p = 1.000).

For the exercise pain variable, the MS group had a
significant effect compared to the CON group. However,
when compared to the SM and CSM groups, the results were
not significant. This means stretching can reduce pain better
than the CON group but not better than the SM and CSM
groups. Finally, in the ROM variable, both dextra and sinistra
ROM showed that the provision of sports massage, stretching,
and a combination of sports massage with stretching had
a significant effect on improving ROM after maximum
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Table 5. Differences in lactic acid, ROM, and exercise pain
in the SM, MS, CMS and CON group

Dependent p (sig.)
Variable Group Pre-postl Pre-post2 Postl-post2
Lactic acid SM  CMS - 1.000 0.003
MS - 0.511 1.000
CON - 0.114 0.003!
CMS MS - 0.010 0.005
CON - 0.002! 0.000!
MS CON - 1.000 0.002!
Exercise Pain SM  CMS - - 1.000
MS - - 0.259
CON - - 0.378
CMS MS - - 0.259
CON - - 0.378
MS CON - - 0.001!
ROM Dextra SM  CMS - 0.272° 0.243"
SM - 0.215 0.701"
CON - 0.001™ 0.004™
CMS SM - 0.927 1.000
CON - 0.008™ 0.002"
SM  CON - 0.005™ 0.001"
ROM Sinistra SM CMS 0.323 1.000 0.865
SM 1.000 1.000 1.000
CON 0.323 0.000! 0.047
CMS MS 0.032! 1.000 0.035!
CON 1.000 0.002! 0.000!
MS CON 0.032! 0.001! 1.000

(*) using the Mann Whitney Test; (without*) using the Bonferroni
test; (1)significantly different

intensity running activity (p < 0.005). However, the SM group
did not outperform the MS group, and vice versa.

Discussion

The study investigates the impact of sports massage,
muscle stretching, and a combination of both on the
physical recovery of football players during match breaks. In
particular, it focuses on lactic acid levels, pain after exercise,
and range of motion (ROM). Since blood circulation plays
a crucial role in muscle rehabilitation, effective oxygen and
nutrient delivery through haemoglobin in red blood cells is
essential for muscle health and function (Yoon et al., 2024).
Many scholars argue that sports massage and stretching
influence recovery by regulating blood flow and velocity, a
key factor in muscle healing (Gonzalez-Alonso, 2012; Joyner
& Casey, 2015). The regulation of blood flow to skeletal
muscle is crucial to satisfy the oxygen requirements of
contracting skeletal muscle and to extend exercise duration.

At the systemic level, one of the main factors that affects
this whole response s the production of cardiac output, which
is caused by arise in heart rate and stroke volume. This output

meets the oxygen needs of active muscles and the perfusion
pressure of other organs. In humans, these requirements
may be adjusted by muscular stretching flexibility exercises,
as well as variations in external temperature and pressure
(Rowell, 2004).

Having more lactic acid in the body after intense
exercise is normal because metabolic products build up
during anaerobic activity (Rusdiawan et al., 2020). When
lactate levels increase, blood pH decreases. This increase
affects enzyme reactions and ATP production, leading
to fatigue. Since intracellular acidosis influences muscle
fatigue, reducing lactic acid levels to normal is necessary to
reduce fatigue (de Lima et al., 2018; Theofilidis et al., 2018).
In maximal exercise for 30-120 seconds, lactate levels can
reach 15-25 mM, measured after 3-8 minutes of exercise.
Generally, high levels of lactic acid indicate ischemia and
hypoxia (Rusdiawan & Habibi, 2020a; Goodwin et al., 2007).

In this study, the combination of sports massage and
stretching (CMS group) was documented as the most
significant intervention that reduced lactic acid levels. It was
more significant than sports massage only (SM group) or
stretching only (MS group). This is in line with previous
findings showing that massage helps accelerate blood
and lymphatic circulation while stretching helps restore
muscle length and prevent stiffness. Both contribute to the
acceleration of lactic acid removal from muscles (Ferreira et
al.,, 2011; Greenwood et al., 2008; Menzies et al., 2010).

Although exercise in the long term will increase muscle
flexibility and reduce the risk of injury (Warneke et al.,
2023), acutely, high-intensity exercise can reduce Range of
Motion (ROM) (Jamurtas et al., 2005; Nosaka et al., 2002).
Such decrease is caused by increased delayed onset muscle
soreness and decreased range of motion (ROM) associated
with connective tissue damage (Leite et al., 2023). Further,
high-intensity exercise may trigger muscle pain, as expressed
by Stozer, Vodopivc and Bombek (2020). If a person is
unaccustomed to a specific exercise or if the intensity is
greater than normal intensity or duration. High-intensity
eccentric exercise most often causes exercise-induced
muscle damage (EIMD). This is likely due to the recruitment
of fewer motor units during eccentric exercise compared to
other modes of contraction, leading to a higher force per
active motor unit and increased mechanical stress (StoZer
et al., 2020).

An effective recovery strategy is essential to maintain
optimal performance and prevent overtraining or injury,
enabling athletes to continue the next match in a stable
condition with good performance (Daki¢ et al., 2023). In
this study, the CMS group showed the most optimal results
in all measured variables, indicating that the combination
method is more effective than either method alone. Massage
and stretching have complementary mechanisms in muscle
recovery: massage facilitates recovery by increasing blood
circulation, while stretching helps reduce muscle tension
and increase flexibility. This combination appears to have
a greater cumulative effect on post-workout recovery than
either method alone (Weerapong, Hume, & Kolt, 2005a;
Yoon et al., 2024).

Previous research suggests that muscular stretching
can reduce muscle injury and exhaustion at the onset and
conclusion of training and competition. However, the
effectiveness of this technique varies depending on the
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timing, methodology, and duration of the stretching. Both
static and active stretchings significantly reduce lactate levels
(Pinar et al., 2012). Sports massage is a technique for muscle
rehabilitation that includes pressure application, diminishes
passive muscular stiffness, elevates arterial pressure, and
facilitates rapid muscle recovery (Weerapong, Hume, & Kolt,
2005b). Moreover, changes in heart rate and blood pressure
following massage stimulate parasympathetic nerve activity,
restoring the aroused body to a state of equilibrium (Jo et
al., 2018).

In neurological models, massage is thought to
improve pain relief and speed up muscle recovery by
changing pain control mechanisms like mechanoreceptor
and nociceptor sensitisation and diffuse pain inhibitory
regulation (Aboodarda et al., 2015; Kent-Braun et al,,
2012). It is believed to facilitate cellular gas exchange by
exerting external pressure on the muscles to enhance blood
circulation. Hence, massage is considered helpful in getting
rid of any leftover oxidation in the muscles after exercise
by improving blood flow to the limbs and small blood
vessels (Barber et al., 2020; Kalichman & Ben David, 2017;
Pointon & Dufhield, 2012). The primary benefits of massage
include alleviation of muscular discomfort, enhancement
of parasympathetic nerve blood flow and circulation, and
mitigation of inflammatory responses and associated trigger
points, and physiological research indicates its efficacy in
muscle recovery (Okamoto et al., 2013).

The combination of sports massage and stretching
may provide a synergistic impact on the recovery process.
Sports massage alleviates muscular tension and enhances
circulation while stretching increases flexibility and range
of motion. The increased blood flow from massage and the
increased range of motion from stretching may help get rid
oflactic acid faster, speed up the recovery of muscle function,
and ease pain after long-term physical activity.

Current studies indicate that sports massage can
beneficiallyinfluence anathlete's psychological preparedness,
improve athletic performance, and facilitate recovery from
training and competition (Brummitt, 2008). A thorough
analysis indicated that massage may enhance skeletal muscle
recovery following intense exercise, perhaps by augmented
blood flow, less muscular spasm, and reduced inflammation
(Best et al., 2008). Moreover, stretching has had a positive
impact on muscle recovery, with research demonstrating
that physical relaxation strategies, such as stretching, might
mitigate occupational stress among healthcare professionals
(Zhang et al., 2021).

Conclusions

In conclusion, the study found that a combination of
sports massage and muscle stretching during a match break
can accelerate the physical recovery of football players. This
approach is better for reducing lactic acid levels, increasing
range of motion, and reducing post-exercise pain rather than
using massage or stretching alone. The treatment also helps
reduce muscle fatigue and increases flexibility. The findings
suggest that coaches and medical teams should consider
this strategy to maximise player recovery, maintain optimal
performance, and reduce injury risk due to muscle fatigue
and strain. This strategy is particularly beneficial in sports
requiring high energy and intense activity, like football.
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CviHepreTnyHun BNANB KOMGIHOBAHOro MeToAy Macaxy

Ta CTPETUYMHIY NiA Yac nepepBu MiXK TalMamMu Ha NPVCKOpPeHe
BigHOBNeHHA y ¢pyTOONi: KBasiekcnepnmeHTanbHe
AOCNiAXKEHHA WOoAO KJipeHCYy MOJIOYHOI KUCNOoTH,
3MeHLUeHHA 6010 Ta NoNiNwWeHHA NOKa3HUKIB FHYYKOCTi

darkyp Poxman Kadpasi'®P, Apid PycmiaBan'*PF, Ani Cartia [paxa®*P,

Hypxacaun'4®?, Coni Cymictesapto'*P, Ixxemans O3man®*P, Axmap Bigogo'P

!lep>xaBHnit yniBepcutet Cypabas

*YuiBepcuret baprina

3JI>KOK’ AKapTChKMII iep>)KaBHUI YHiBepCHUTET

ABTOpPCHKMIT BKTAJ: A — am3aitH gocnipkenHs; B — 36ip ganux; C - crarananis; D — migroroska pykormucy; E — 36ip komtis

Pedepar. Crartst: 14 c., 5 Tabn., 1 puc., 67 mxeper.

Icropis muranus. OyTOOICTI YaCTO CTUKAIOTHCS 31 SHIDKEHHSIM Pe3y/IbTaTHBHOCTI Ha IOYATKY APYTroro TaiiMy depe3 3MeH-
IIeHH: TeMIIePaTypy M A3iB i HAKOIMYEeHH: iHAMKATOPiB BTOMH, SIK-OT MOJIOYHA KIC/IOTA.

Merta gocnimxeHHA. MeTa LIbOTO JOCiI>KEHHA MOMATaNIa Y BUBYEHHI e(i)eKTMBHOCTi Macaxy, CTPETYMHTY Ta iX KoMOiHamil
y cripusAHHi pisu4HOMY BiTHOB/ICHHIO I Yac IepepBy MK TaliMaMu B MaT4i. JlocmipkeHHA 6y/10 30cepe/PKeHo Ha MIBUIKOCTI
BUBEJICHHsI MOJIOYHOI KMC/IOTH 3 OPraHi3My, CTyIIeHi 3MeHIIeHHs [UCKOoMOPTY Bifi GpisMuHMX HABaHTa)KeHb Ta MOJIIIIeHH] 110-
Ka3HMKIB THYYKOCTI.

Marepianu Ta MeTogu. Y LIbOMY JJOC/I/I)KEHH] 3aCTOCOBAHO KBasieKCIIepMMEHTAIbHMII JU3aliH, IO AKOTO 6y)10 3a/Ty4eHO
36 dyro6omnicri-uonosikis 3 pyréombroro K1ydy UNESA FC. Ilux rpasuis 6y/10 po3jiizeHO Ha YOTUPU ITPYIIN: CHOPTUBHMIL Ma-
cax (CM), postsarysanus msi3iB (PM), kombiHaljist CmopTBHOrO Macaxy i posrsarysanHus M s3iB (KMP) ta kontponpaa (KOH).
Y4acHMKM BUKOHYBAN 6ir Ha 6irosin JOPiXIIi 3 MAKCMMAa/IbHOI iHTEHCUBHICTIO (90-95 % Big MaKCMMaIbHOI 4aCTOTU cepLeBux
CKOPOYEeHb), IiC/IA 9Oro IIPOXOAIIV BU3Ha4YeH] Ipouenypu BigHosnenH:A: CM, PM, KMP ta KOH. Ha eTamax nepey o4aTkom, I
Jac Ta Mic/1A 3aBeplieHHs iHTepBeHIil IPOBeIeHO KOHTPO/Ib PiBHIB MOIOYHOI KUC/IOTH (BUMiPIOBa/IN 3a JOIIOMOT'0I0 IAKTOMETpPa),
Hiara3oHy pyxiB (BMMipIoBalu 3a JOIIOMOrOIO TOHiOMeTpa) Ta piBHIB iHTEHCUBHOCTI 60JII0 (BUMMipIOBaIM 3a JOIIOMOTOIO Bi3yaslb-
HOI aHA/IOrOBOI IIKa/n). 3rOOM OTPMMaHi IIOKa3HMKY MififaBa/Iii CTATUCTUYHOMY aHAIi3y, 110 BK/I0OYaB t-KpuTepii /i1 mapHux
BMOIpOK, KpuTepii BimkokcoHa, 6araToBumipHmit gucnepciitamii ananis (MANOVA) ta kputepii Kpackena-Bomica.

Pesynpraru. Le ocmifyKeHHs TOKa3as10, 110 Y TPYIIL, ie 3aCTOCOBYBAIACs IIPAKTIKAa KOMOIHOBAHOTO METOALY, CITOCTEPIranocst
Hall3HaYHillle 3HIDKEHHA PiBHA MOIOYHOI Kucnotu (3 12,68 + 2,37 1o 5,16 + 1,04 Mmmons/n1, p = 0,000), 110 IIepeBMILYBAIO TI0-
Ka3HUKU TPYII CM, PM ta KOH (p < 0,005). KpiM Toro, moxasHuKM 3MeHIIeHHA 6010 TAKOXX BUABUINCS 3HAYYLIMMU B IPyIax
KMP (3,44 + 2,35 go 1,67 £ 1,58) ta PM (4,67 + 1,11 o 1,33 + 1,00) (p < 0,05). AHa/IOri4YHUM YMHOM, HOKpAI[eHHA THYYKOCTI
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6yrmo Butmm y rpymi KMP (npaBmit giamasos pyxis: p = 0,007; iiBuit giamazos pyxis: p = 0,003), Togi SIK y KOHTPOJIBHI Py He
criocrepiranocs BupakeHnx 3aMiH. Tect MANOVA BuABMB icTOTHI MDKTPYIIOBi BiTMiHHOCTI B pe3y/bTaTax OCTiHTePBEHIIIHOTO
nepiony (p < 0,05).

BucnoBku. PesynbraTu npefcTaBieHOro SOCHKEHHS CBijYaTh, [0 IOEJHAHHA CTPETYMHTY Ta MaCaXy IIijl Yac IepepBu
Mix TariMamu GpyTOOIBHOrO MaTYy CIpMsie MaKCHMi3allii BiTHOB/IEHHsI OPTaHi3sMy 3a paXyHOK 3HVDKEHHS PiBHs MOJIOYHOI KMCIO-
TH, HOJIETIICHH S AUCKOMOPTY Ta HOJIIIIeHHs TOKA3HNUKIB THYYKOCTi b0 aMIUTiTy/u pyxiB. Taknit mifxXix sHUKYe piBeHb CIALy
Pe3yNbTaTUBHOCTI y JPYTOMY TaliMi Ta PUSUKMU TPAaBMyBaHH.

Knrouosi croBa: pyr60I1, Macax, CTPeTUNHT, BiTHOB/ICHHA.

Information about the authors:
Kafrawi, Fatkur Rohman: fatkurrohman@unesa.ac.id; https://orcid.org/0000-0002-6115-0198; Department of Sport Science,
Faculty of Sports and Health Sciences, Universitas Negeri Surabaya, Lidah Wetan Street, Lidah Wetan, Lakarsantri, Surabaya
City, Jawa Timur 60213, Indonesia.
Rusdiawan, Afif: afifrusdiawan@unesa.ac.id; https://orcid.org/0000-0001-5388-7061; Department of Sport Science, Faculty of
Sports and Health Sciences, Universitas Negeri Surabaya, Lidah Wetan Street, Lidah Wetan, Lakarsantri, Surabaya City, Jawa
Timur 60213, Indonesia.
Graha, Ali Satia: ali_satiagraha@uny.ac.id; https://orcid.org/0000-0002-9103-4139; Department of Traditional Medicine, Faculty
of Vocational, Universitas Negeri Yogyakarta, Colombo Street No.1, Karang Malang, Caturtunggal, Depok, Sleman City, Daerah
Istimewa Yogyakarta 55281, Indonesia.
Nurhasan: nurhasan007@unesa.ac.id; https://orcid.org/0000-0003-2790-5777; Department of Physical Education, Universitas
Negeri Surabaya, J1. Raya Kampus Unesa, Lidah Wetan, Kec. Lakarsantri, Surabaya, 60213, Indonesia.
Sulistyarto, Soni: sonisulistyarto@unesa.ac.id; https://orcid.org/0000-0003-4201-856X; Department of Sport Science, Faculty
of Sports and Health Sciences, Universitas Negeri Surabaya, Lidah Wetan Street, Lidah Wetan, Lakarsantri, Surabaya City, Jawa
Timur 60213, Indonesia.
Ozman, Cemal: cemalozman@gmail.com; https://orcid.org/0000-0003-2812-1106 ; Department of Sports Management, Faculty
of Sport Sciences, Bartin University, Bartin University Agdaci Yerleskesi Merkez/Bartin,74100, Tiirkiye.
Widodo, Achmad: achmadwidodo@unesa.ac.id; https://orcid.org/0000-0002-3545-9837; Department of Sport Science, Faculty
of Sports and Health Sciences, Universitas Negeri Surabaya, Lidah Wetan Street, Lidah Wetan, Lakarsantri, Surabaya City, Jawa
Timur 60213, Indonesia.

Cite this article as: Kafrawi, E. R., Rusdiawan, A., Graha, A. S., Nurhasan, N., Sulistyarto, S., Ozman, C., & Widodo, A. (2025).
Synergistic Impact of Combined Massage and Stretching During Halftime on Accelerated Recovery in Football: A Quasi-
Experimental Study on Lactic Acid Clearance, Pain Reduction, and Flexibility Improvement. Physical Education Theory and
Methodology, 25(4), 755-767. https://doi.org/10.17309/tmfv.2025.4.02

Received: 24.02.2025. Accepted: 01.04.2025. Published: 30.07.2025

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0)

767


mailto:afifrusdiawan@unesa.ac.id
https://orcid.org/0000-0001-5388-7061
https://orcid.org/0000-0003-2812-1106

