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Abstract

The accumulation of blood lactic acid after high intensity activities is an acute effect that
can contribute to fatigue for sportsmen, therefore it is necessary to do engineering to
accelerate recovery. The purpose of this study was to determine the effect of massage and
active stretching on the acceleration of blood lactic acid recovery. The research method
used in this study is experimental. The research sample was 14 Physical Education
students with the same subject design (within subject design) using the time difference
between treatments for six days (washed out period). The data taken were blood lactic
acid data before and after the engineering of recovery after the sample carried out high-
intensity (anaerobic) activity in this study used the form of 30-50 meter interval running
activities, then to accelerate the recovery of blood lactic acid after the sample did the
activity, namely the recovery technique. massage and active stretching for 5 minutes. The
first recovery technique is massage (shaking and tapotement) and the second recovery
technique uses active stretching. The results of the first study, the data obtained from the
calculation of Sig. 2-tailed (0,000) <0.05, meaning that there is an effect of massage on
the acceleration of blood lactic acid recovery, both asym.sig. 2-tailed (0.002) <0.05,
meaning that there is an effect of active stretching on the acceleration of blood lactic acid
recovery, the three asym.sig. 2-tailed (0.382)> 0.05 means that there is no difference in
the effect between massage and active stretching on the acceleration of lactic acid
recovery.
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INTRODUCTION

The role of exercise physiology as a scientific study that supports athletes
towards achievement must be optimized, through studies conducted by exercises
that have a direct impact on athletes such as fatigue and overtraining can be
managed properly so that the purpose of training to improve achievement can be
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achieved, in addition to information from the physiology of athletes can be used
as the basis for the preparation of an appropriate exercise program (Anggriawan,
2015). Programmed training must meet the principles of proper training in order
to meet the impact of training (overcompensation) so that the physical quality of
athletes from time to time is increasing (Bazyler, Abbott, Bellon, Taber, & Stone,
2015; Sukadiyanto & Muluk, 2011).

Sport has an important role in the quality of one's body, exercise with
regular and measurable principles is an important part of the exercise program
(Arisman & Noviarini, 2021; Syamsudin, Herawati, Qurnianingsih, & Wungu,
2021). Exercise can cause fatigue, several previous studies have examined the
impact of exercise on the emergence of fatigue, such as a study conducted by
(Balk & de Jonge, 2021) revealed that high demands for physical and emotional
activity during exercise were associated with physical fatigue after exercise and
competition. High physical fatigue interferes with lower physical and cognitive
abilities. These findings lead to the “under-recovery trap” which means that high
levels of physical exhaustion can interfere with the physical and mental recovery
of athletes. Fatigue develops during football matches and is a potential
physiological mechanism that causes fatigue in soccer (Okilanda et al., 2021).
According to motion analysis timing and performance measures over the course of
the game, fatigue and performance decline appears to occur at three distinct stages
in the game: (1) after a short-term intensity period, the second half; (2) the start of
the second half, and (3) towards the end of the match. From the above study, it
can be seen that fatigue contributes to a decrease in the physical and cognitive
performance of athletes, if this occurs in competition then it interferes with
performance.

Continuous physical exercise causes a reduced capacity of the body to
produce strength that usually lasts longer than regular exercise. Fatigue can be
caused by impaired muscle function and decreased capacity of the central nervous
system to activate muscles (Carroll, Taylor, & Gandevia, 2017). (Rusdiana, 2020)
conducted a study on the effect of fatigue on badminton athletes which, that the
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speed of the shuttlecock during the jumping smash of badminton athletes in non-
fatigued conditions was faster than during fatigue. This is due to muscle fatigue
that occurs after the muscle contracts strongly and for a long time so that there are
times when the muscle is unable to contract at a certain time. During exercise, the
working muscles produce lactic acid, anaerobic physical exercise with short
duration and high intensity using an energy system derived from creatine
phosphate and glycogen, lactate is the end product of anaerobic metabolism
(Flora, 2015). Exercises performed with high-intensity cause fatigue, one of which
is the buildup of blood lactic acid.

The relationship between lactate and physical exercise has been proven in
various studies, (Beneke, Leithduser, & Ochentel, 2011) Blood lactate
concentrations are sensitive to changes in exercise intensity and duration. Three
intensity domains oriented towards blood lactate; first, high-intensity exercise that
results in a buildup of blood lactate during a short rest period, or light-moderate-
intensity training focusing on active regeneration or high-volume endurance
training (intensity < threshold); both maximal endurance training at work levels
up to the maximal lactate steady state (MLSS) level (threshold intensity MLSS);
the three exercises with a heavy intensity between maximal lactate steady-state
and maximum oxygen uptake intensity, mostly in interval and tempo training
(intensity > MLSS). The concentration of blood lactate in the muscle bloodstream,
which is a product of metabolism, can lead to muscle fatigue (Ishii & Nishida,
2013). The results of the above study indicate that high blood lactate
concentrations in muscles will decrease muscle performance or may cause fatigue.
Therefore, it is important to conduct further studies related to blood lactic acid in
the performance of exercise and the efforts made to restore high blood lactic acid
levels after exercise.

The effect of blood lactic acid on the body after doing high-intensity
exercise occurs when the recovery time required is longer so that the body is not
able to work optimally and if it is forced to continue to do high-intensity

activities, cramps or even muscle injuries can occur. detrimental threat to athletes.
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The theory of lactate-induced acidosis states that under hypoxic conditions, such
as anaerobic exercise, there is increased dissociation of lactic acid into lactate ions
and hydrogen (H+) entering skeletal myocytes. This process induces acidosis,
disrupts the cross-bridge cycle, and impairs the contractile ability of the cell
(Debold, 2012). (Gorostiaga et al., 2012) menunjukkan bahwa setelah latihan, titik
kritis laktat berada pada 10-15 mmol per kg-1 otot basah setelah latihan leg-press
berulang yang berarti laktat terlibat dalam kelelahan otot.

The buildup of lactic acid in muscle cells can result in a decrease in muscle
pH as well as in the blood, thus causing the work of enzymes and chemical
reactions in muscle cells to be inhibited. This can cause muscle contractions to
weaken and in the end, you will experience muscle fatigue (Suharjana, 2013).
During recovery, lactic acid from anaerobic glycolysis will be transferred to the
less active muscles of the body and to the liver to be converted into pyruvic acid.
The next process is pyruvic acid is converted into glucose and then enters the
bloodstream to be sent to active muscles, and can be used as an energy source for
activities. (Giriwijoyo, 2017).

Sport massage is an action that will be given is believed to have a
contribution to encourage faster recovery of lactic acid in a stable condition after
athletes perform high-intensity activities. Massage that is engineered (artificial) or
assisted, the purpose of which is to speed up recovery, in this study what is meant
by recovery is obtaining a normal homeostatic condition of blood lactic acid. In
addition, another form of engineering used is stretching which is routinely done
by athletes after training. Based on previous studies, fatigue can occur due to the
accumulation of metabolic waste (lactic acid) as a result of doing strenuous and
long-lasting exercise. The accumulation of lactic acid occurs in the muscle tissue
of athletes, if this occurs during competition, it is very important to make
engineering efforts to accelerate recovery with this condition, it is necessary to
know the effect of massage and active stretching on the acceleration of blood

lactic acid recovery.
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The research was conducted using a quantitative approach with the type of
experimental research. The selected independent variables were massage and
stretching with the dependent variable being the recovery of blood lactic acid. The
research was conducted in Pontianak. West Kalimantan. Implementation time
from 08.00 - 10.00 WIB. The research sample was Physical Education students
totaling 14 people with the same subject design (within-subject design) using the
time difference between treatments for six days (washed out period). This is to
ensure that the effect of treatment on blood lactic acid recovery occurs due to the
effect of different treatments and not due to the biological variability of the
sample.

The data taken were blood lactic acid data before and after the recovery
engineering was given after the sample did high-intensity (anaerobic) activity. In
this study, a 30-50 meter interval running activity was used, then to accelerate the
recovery of blood lactic acid after the sample did the activity, namely the recovery
technique. massage and active stretching for 5 minutes. The massage technique
used is shaking and tapotement and the second recovery technique uses active
stretching. To measure blood lactic acid, a lactotest with the Accutrend Plus brand
was used and the BM-Lactate test strip was used.

There are 3 hypotheses in this study, the data analysis used to answer the
first hypothesis is the paired sample t-test, the second hypothesis is the non-
parametric test (Wilcoxon test), and to find the difference between the two
recovery techniques, the non-parametric test (Mann-Whitney test) is used. .
Furthermore, the calculation uses the IBM SPSS Statistics 20 application. To meet
the calculation assumptions, a prerequisite test for normality test analysis is
carried out using Shapiro-Wilk with the criteria if the p value> 0.05 then the data
is normal and the homogeneity test uses the Test of Homogenety of Variance with
the acceptance criteria p > 0.05 then homogeneous data.
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RESULTS AND DISCUSSION
The results are described based on the number of samples (N) used, the
average calculation and standard deviation (SD) of the massage recovery
technique and active stretching, the complete calculation data can be seen in table
1, below:
Table 1. Description of the analysis of massage and active stretching (AS) on

the acceleration of blood lactic acid recovery.

Pretest Posttes
Recovery N
Mean SD Mean SD
Massage 14 10,90 2,22 8,37 1,67
AS 14 10,58 2,81 8,38 2,84

Furthermore, to complete the description of the data, a diagram of the
analysis of massage and active stretching is shown to accelerate the recovery of

lactic acid.

Blood Lactic Acid (mmol/L)

15

Pretest Posttest

B Massage M Active Stretching

Figure 1. The average pretest and posttest of blood lactic acid concentration after
being given a massage and active stretching for 5 minutes
Normality test
To find out whether the data is normally distributed or not, the Shapiro-
Wilk test is used with acceptance criteria if the value is p>0.05, then the data is
normally distributed, otherwise if p<0.05, then the data is not normally distributed

. More complete calculation results are in table 2 below:
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Table 2. Normality test results with Shapiro-Wilk

Variable X Significance Information Results
Massage Pretest 0,756 P>0,05 Normal
Massage Posttest 0,400 P>0,05 Normal

AS Pretest 0,052 P>0,05 Normal

AS Posttest 0,020 P<0,05 Abnormal

Homogeneity Test

The homogeneity test of the data used is the test of homogeneity of
variance, while the acceptance criteria if the value is p> 0.05, then the data is
homogeneous on the contrary if p <0.05, then the data is not homogeneous. More
complete results obtained are in table 3 below:

Table 3. The results of the analysis of the test of homogeneity of variance

Variable X Significance Information Results

Blood Lactic Acid 0,208 P>0,05 Homogen

Hypothesis testing
Hypothesis test 1. Ha: There is an effect of massage on the acceleration of
blood lactic acid recovery. HO: There is no effect of massage on the acceleration
of blood lactic acid recovery. Based on the calculation of the normality of the data
with normal distribution, then to test hypothesis 1, the paired sample t-test is used.
The complete data is shown in table 4 below:
Table 4. Hypothesis testing 1

. . Sig. (2-
Variable Paired Differences t df tailed)
X1 std Std. 95%
Massage  Mean Error Confidence

Deviation
Mean Lower Upper

pretest- 550 202 053 135 368 467 13 0.000
posttest

Based on the criteria of decision-makers if the value of Sig. (2-tailed) <
0.05, then HO is rejected and Ha is accepted. This means that there is an effect of

massage on accelerating the recovery of blood lactic acid.
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Hypothesis Test 2. Ha: There is an effect of active stretching on the acceleration
of blood lactic acid recovery. HO: There is no effect of active stretching on the
acceleration of blood lactic acid recovery. Based on the calculation of normality,
there is one data that is not normally distributed, so to test hypothesis 2, it is
followed by a non-parametric test (Wilcoxon test) the complete data is in table 5
below:

Table 5. Hypothesis testing 2

Variable X2 posttest-
Stretching pretest

Z -3.078"
Asymp. Sig. (2-

tailed) 002

Based on the decision-making criteria if the value of Asym.Sig. (2-tailed)
< 0.05, then Ha is accepted. This means that there is an active stretching effect on

the acceleration of blood lactic acid recovery.

Hypothesis Test 3. Ha: There is a significant difference between massage and
active stretching on the acceleration of blood lactic acid recovery. HO: There is no
significant difference between massage and active stretching on the acceleration
of blood lactic acid recovery. To find out whether there is a significant difference
between massage and active stretching on the acceleration of blood lactic acid
recovery, the non-parametric Mann-Whitney test was used. This non-parametric
test was chosen because there is data that is not normally distributed in one of the

variables. table 6 below:

Table 6. Hypothesis testing 3

Blood Lactit Acid

Mann-Whitney U 79.000
Wilcoxon W 184.000
z -.874
Asymp. Sig. (2-tailed) .382
E_xact Sig. [2*(1-tailed 4015
Sig.)]
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Based on the decision-making criteria in the analysis of the Mann-Whitney
test, if the value of Asym.Sig. (2-tailed) > 0.05 Then Ha is rejected and HO is
accepted. This means that there is no significant difference between massage and

active stretching on the acceleration of blood lactic acid recovery.

DISCUSSION

In the research results, there are three research hypotheses that have been
proven. The results of the first hypothesis were answered with the conclusion that
there was an effect of massage on the acceleration of blood lactic acid recovery,
with an average pretest of 10.90 mmol/L and an average posttest of 8.37 mmol/L,
which means a decrease in blood lactic acid levels before and after treatment. of
2.53 mmol/L. The massage technique chosen to be given as an effort to engineer
the acceleration of blood lactic acid recovery is the shaking and tapotement
technique, with this technique the accumulation of metabolic products (blood
lactic acid) can be broken down which then the blood lactic acid can be reused as
an energy source through the Cori cycle. Sport massage is able to reduce or
remove lactic acid from the muscles being trained, causing damage to the muscle
tissue mechanism that results in the buildup of lactic acid, the elimination of lactic
acid has an impact on recovery for the body. (Wiltshire et al., 2010). The results
of this study are in line with previous research conducted by (Rasooli, Jahromi, &
Salesi, 2012) The results showed that massage was able to reduce the buildup of
blood lactic acid in elite swimming athletes which in turn also had an impact on
appearance. The decrease in lactic acid levels as a result of massage intervention
can be caused by increased blood flow which facilitates the faster flow of lactic
acid to be used as an energy source in other organs (Giriwijoyo, 2017). Like the
research done (Hendra Hasibuan & H. Jutalo, 2020) about the effect of sport
massage on reducing lactic acid levels resulting in recovery with sport massage
can reduce body lactic acid levels by 62%.

The massage technique used in this study was limited to shaking and
tapotement techniques for 5 minutes in the lower extremities (muscles in the legs).
Although massage has been proven to have an effect on accelerating the recovery
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of lactic acid, the final result of measuring blood lactic acid levels (posttest
massage data table 1) shows that the accumulation of blood lactic acid is still high,
namely 8.37 mmol/L when compared to the stable or normal state of well-trained
individuals. blood lactic acid is at 0.5 — 2.2 mmol/L (Kaya et al., 2013). So that
further research is needed with different techniques and a longer duration.

The second hypothesis in this study proved that there was an effect of
active stretching on the acceleration of blood lactic acid recovery. In table 1 there
is a decrease in blood lactic acid levels from before treatment by an average of
10.58 mmol/L to 8.38 mmol/L after intervention with active stretching for 5
minutes, meaning that there is a decrease in blood lactic acid by 2.2 mmol /L. L.
In previous studies, there were several studies linking stretching as a step to
restore muscle performance and also blood lactic acid levels. (Jougla, Micallef, &
Mottet, 2010) stated that after active and passive recovery were carried out, rugby
athletes showed better performance during the test, but clearly it is not
recommended that passive players during the rest period, the players should move
to maintain optimal condition. For energy recovery after a short active recovery,
less oxygen is available to restore myoglobin and hemoglobin, remove lactic acid
concentrations and resynthesize phosphocreatine. Consequently, intermittent
running with a short recovery time passive recovery will cause longer fatigue
when compared to active recovery. (Ningsih & Puspitaningrum, 2018) the
difference in effectiveness between active stretching and passive stretching in
restoring blood lactic acid and heart rate after 400 m exercise resulted in better
active stretching in lowering blood lactic acid. In this study, although it is proven
that active stretching has an effect on accelerating the recovery of lactic acid, the
posttest data in table 1 shows that the blood lactic acid content is still relatively
high, which is at an average of 8.38 mmol/L.

In the third hypothesis, table 6 produces an answer that there is no
significant difference between massage and active stretching on the acceleration
of blood lactic acid recovery. This can be seen from the average rate of reducing
lactic acid levels, which are relatively the same, ranging from 2.2 to 2.5 mmol/L.

Furthermore, massage or active stretching for 5 minutes is proven from the results
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of posttest measurements that have not been able to reduce blood lactic acid levels
in a stable or normal position, which is between 0.5 - 2.2 mmol/L (Kaya et al.,
2013; Todd, 2014). Based on the results of the research that has been carried out,
it is necessary to do further research by providing massage interventions with
different techniques and different stretching to determine the acceleration of blood

lactic acid recovery during a short recovery period..

CONCLUSION

The conclusions from the results of this study are first, there is the effect of
massage on the acceleration of blood lactic acid recovery, second, there is the
effect of active stretching on the acceleration of blood lactic acid recovery, third
there is no difference in the effect of massage and active stretching on the
acceleration of lactic acid recovery in physical education students after 30-50
meter interval run. However, the two interventions carried out for 5 minutes were
not able to accelerate the recovery of blood lactic acid to the normal condition
category.
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