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Abstract

In futsal sports, the lower extremities are predominantly used, so that after training or
competing, muscle fatigue is often complained of, especially in the lower extremities. Recovery
is an important aspect that must be done after training because it accelerates the loss of fatigue
and reduces the risk of injury during training or competition. This study aims to compare sports
massage and ice bath on lower extremity muscle recovery after training in futsal extracurricular
at students at SMA Muhammadiyah 5 DKI Jakarta. The method in this study used a quasi-
experimental approach with a two-group pretest and posttest design. The population in this
study were students who participated in futsal extracurricular training at SMA Muhammadiyah
5. The sample in this study was determined using the total sampling technique, and the sample
used was 26 students, then divided into 2 treatment groups. The data collected in this study
were the level of fatigue using an instrument in the form of a questionnaire with a scale of 1-5,
and the Delayed Onset Muscle Soreness (DOMS) pain scale using the Numeric Rating Scale
(NRS) instrument with a scale of 0-10. The data analysis technique used the Wilcoxon Test for
paired groups and the Mann Whitney test for unpaired groups. Based on the results of data
analysis, the sports massage treatment group and the ice bath treatment group each had an
effect on lower extremity muscle recovery, which was indicated by a decrease in fatigue levels
between before and after treatment (p <0.05). The results of the comparison test showed no
significant difference between the results of the decrease in fatigue levels in the sports massage
group and the ice bath group (p>0.05). However, in terms of percentage, the decrease in fatigue
levels after exercise, the sports massage group had a higher percentage decrease, which was
80.65%, compared to the ice bath group of 74.26%. Another result of this study, namely based
on the results of the comparison test between the DOMS pain scale 24 hours after exercise in
the sports massage and ice bath groups, there was no significant difference in results (p>0.05).
Thus, sports massage and ice bath recovery can be used as post-exercise recovery strategies
and can help prevent pain due to DOMS and shorten muscle recovery time.
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INTRODUCTION

Futsal extracurricular is a futsal sports activity that is carried out outside of class hours
and is a counseling service to help develop students according to their needs, potential, talents
and interests (Pinem & Situmeang, 2021). In futsal, players are required to have prime physical

condition. This is because physical condition plays an important role in supporting
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performance in sports, and will affect the results of the match. Generally, prime physical
condition is obtained by doing exercises. Exercise is to provide physical emphasis regularly,
systematically, and continuously in such a way that it can improve the ability to do work and
improve physical fitness or physical ability (Suharjana, 2013). Exercise is an effort that is done
consciously, continuously and systematically aimed at improving the functional ability of the
body (Giriwijoyo, 2012). Exercise is a systematic process that is carried out in the long term,
repeatedly, progressively, and aims to improve physical ability (Nopriansyah, 2015). However,
the effects of exercise in addition to improving physical condition, also cause muscle fatigue.

Ice bath is a therapy in which the body is immersed in cold water at a temperature of
10°C for 10 minutes with the aim of recovering after a tough match and reducing muscle pain.
The benefits of cold water immersion therapy can cause decreased metabolism, local
vasoconstriction, decreased muscle spasms, decreased inflammatory effects, decreased pain,
and decreased nerve conduction velocity. During cold immersion, vasoconstriction occurs in
the area being immersed. This vasoconstriction can reduce cells to carry out local metabolism,
thus helping to stop the rate of metabolic waste in the form of lactic acid from accumulating
too much. Immersion in cold temperatures also causes muscle temperature to return to normal
quickly and reduces muscle spasms.

Both recovery methods above each have positive benefits in reducing post-training and
post-match fatigue. Although both methods are often applied in recovery practices, which
discuss direct comparisons between sports massage and ice bath especially for extracurricular
futsal students is still very limited. Based on the results of observations at school conducted by
players after futsal training are: 1) after training or competing players experience fatigue and
DOMS (Delayed Onset Muscle Soreness) in the lower extremity muscles 2). The
Muhammadiyah 5 High School futsal extracurricular team has never done recovery by method
sport massage And ice bath, and research has never been conducted at Muhammadiyah 5 High
School regarding recovery post-exercise. With clear research evidence, it is expected that
schools will implement effective recovery so that they can improve performance and prevent
injuries to the lower extremity muscles in extracurricular futsal students at SMA
Muhammadiyah 5. Thus, the purpose of this study will compare two recovery methods, sport

massage and ice bath, to determine the most effective method.

METHOD

The research method used by the author to uncover the problems in the research is the

experimental research method. According to (S. Sugiyono & Darnoto, 2017) the experimental
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research method can be interpreted as a research method used to find the effect of certain
treatments on others in controlled conditions.

The type of experimental method used in this study is Pre-Experimental Design. And
the form of research design uses Two Groups "Pretest and Posttest Design". Namely the
provision of Pretest before treatment and Posttest after treatment. The experimental method in
this study is considered the most appropriate choice, this method is used because of the nature
of experimental research, namely trying something to find out the cause and effect of a
treatment.

This study uses total sampling, namely all students who participated in the
extracurricular futsal training of SMA Muhammadiyah 5 with a total of 26 students, According
to Sugiyono in (Mudian, 2018) total sampling is a sample determination technique as if all
members of the population are used as samples. This sample is used if the population is
relatively small, namely no more than 30 people, total sampling is also called a census, where

all members of the population are used as samples.

RESULTS AND DISCUSSION

The sample in this study were students who participated in extracurricular futsal
training at SMA Muhammadiyah 5. The sample determination in this study used total sampling

with a sample size of 26 students.

Tabel 1. Sample Measurement Data After Exercise, After Treatment, After 24 hours of
exercise, DOMS, Age, Weight, and Height of Sport Massage Respondents

SPORT MASSAGE

after 24 . .

NO Name after . after hours of DOMS  Age Weight Height
practice treatment . . (kg) (cm)

training
1. AH 4 2 2 0 18 89 167
2. AE 4 2 1 2 17 57 176
3. MIC 4 3 2 0 16 52 167
4. FA 5 2 1 0 17 70 173
5. AA 4 3 2 2 17 60 174
6. MH 5 4 2 3 16 60 172
7. FA 5 3 1 1 16 60 165
8. SF 4 3 1 0 17 96 174
9. MN 5 2 1 0 17 52 169
10. KA 4 2 1 0 15 52 162
11. AM 4 1 1 1 16 72 160
12. AK 4 2 2 3 15 53 165
13 FR 4 2 1 0 17 67 171
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The following is a description of the data for the sports massage and ice bath groups presented

ICE BATH
NO Name after after after 24 Weight Height
. hours of DOMS Age
practice  treatment .. (kg) (cm)
training
14. MRH 5 4 3 0 15 45 165
15. KI 5 3 2 0 16 64 174
16. NNA 5 3 1 0 15 50 173
17. HAN 5 2 1 0 16 67 160
18. MIR 5 3 1 0 17 70 165
19. HAZ 4 2 1 0 16 59 179
20. MR 5 3 2 2 17 58 163
21. MNR 4 3 1 2 17 56 175
22. DDR 5 3 1 0 17 56 165
23. BB 5 2 1 0 17 65 166
24, MRA 5 1 1 1 15 50 150
25. FA 4 3 2 1 16 52 166
26. RA 4 3 1 1 17 58 173
in the table below.
Table 3. Sport Massage and Ice Bath Group Data
Group Age Weight Height
Mean  Sd Mean Sd Mean Sd
Sports Massage 1646 0877 64.62 14.151 168.85 4.981
Ice Bath 16.23 0.832 57.69 7364 167.23 7,617

Based on the table above, it can be seen that the average age value in the sport massage

group is 16.46 and the average age value in the ice bath group is 16.23, then the standard

deviation of age in the sport massage group is 0.877 and the standard deviation of age in the

ice bath group is 0.832. Furthermore, the average weight value in the sport massage group is

64.62 and the average weight value in the ice bath group is 57.69 so it can be concluded that

the sport massage group has a higher average weight value compared to the ice bath group.

Table 4. Group Fatigue Level Data Description Sport Massage and Ice Bath
. Sports Massage Group Ice Bath Group
Statistics Pretest Posttest Pretest Posttest
Mean 431 2.38 4.69 2.69
Median 4.0 2.0 5.0 3.0
Mode 4.0 2.0 5.0 3.0
Std. Deviation 0.48 0.77 0.48 0.75
Minimum 4.0 1.0 4.0 1.0
Maximum 5.0 4.0 5.0 4.0
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Based on the table above, it can be seen that in the sport massage group, the average
pretest fatigue level was 4.31 and the posttest was 2.38. While in the ice bath group, the average
pretest fatigue level was 4.69 and the posttest was 2.69. So it can be concluded that the sport
massage group has a smaller average posttest value compared to the ice bath group.

Table 5. Results of the Normality Test for Fatigue Levels and Scales DOMS 24 Hours after

Workout
Group P Information

Pretest Fatigue Level of Sport 000 Abnormal
Massage Group

Posttest Fatigue Level of Sport 035 Abnormal
Massage Group

Pretest Ice Bath Group Fatigue 000 Abnormal
Level

Posttest Ice Bath Group Fatigue 011 Abnormal
Level

DOMS Scale Sports Massage 003 Abnormal
Group

Ice Bath Group DOMS Scale .001 Abnormal

Based on the table above, the calculation of the normality test using the help of SPSS
25.0 for windows above obtained the significance value on the six overall data has a value of
p <0.05, meaning that the overall data is said to be not normally distributed. Furthermore, for
the hypothesis test using a non-parametric test

Table 6. Wilcoxon Test Results

Group Pretest Posttest P Information
Sports Massage 4.31 2.38 0.001 Significant
Ice Bath 4.69 2.69 0.001 Significant

Based on the table above, the calculation with the Wilcoxon Test using SPSS 25.0 for
windows obtained a significance value in the sports massage group of 0.001 or p <0.05, which
means that there is a significant difference between the average pretest and posttest values of
post-exercise fatigue levels or it can be concluded that sports massage treatment can
significantly reduce post-exercise fatigue levels. Thus, the hypothesis is accepted, that there
isThe effect of sports massage and ice bath on reducing post-exercise fatigue in extracurricular

futsal students at SMA Muhammadiyah 5.
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Table 7. Test Results Mann Whitney

Group Pretest Posttest P-Value Information
Sports Massage 4.31 2.38 0.892 There is no
Ice Bath 4.69 2.69 significant
difference

Based on the table, it is known that the p-value of 0.892 is greater than 0.05 (p> 0.05),
so it can be interpreted that there is no significant difference in the effect between the recovery
sports massage and ice bath methods on reducing post-exercise fatigue levels.

Table 8. Effectiveness Test Results

Decreased Fatigue

Group Pretest Posttest Effectiveness
Levels
Sports Massage 4.31 2.38 1.92 80.65%
Ice Bath 4.69 2.69 2.0 74.29%

So it can be concluded that Recovery Sport Massage is more effective in reducing post-

exercise fatigue levels in extracurricular futsal students at SMA Muhammadiyah 5 Jakarta.

Discussion

Post-exercise recovery is very important. Aspects of recovery play a major role in
influencing energy turnover, muscle recovery, and improving physical condition. In addition,
recovery can prevent muscle cramps and injuries as well as increased lactic acid (Aspar, 2022).
Thus, the recovery method must be chosen appropriately. In accordance with the times, many
recovery methods are currently used in sports development.

There are many types of recovery, namely active recovery such as walking, swimming,
gardening, mobility training, or yoga. This is usually done the day after a high-intensity session.
This activity has a number of benefits, including helping muscle recovery. Furthermore, there
is passive recovery, namely steam baths, massage or sports massage, ice baths. From the
various types of recovery, according to research (Subhan & Graha, 2019) on Sport Massage
and according to research (Kurniawan & Sifaq, 2018) on ice baths, it can be concluded that the
most effective use is sports massage and ice baths. However, a comparison between sports
massage and ice baths has never been done at SMA Muhammadiyah 5.

Sports massage has benefits for improving blood flow, reducing muscle tension, and

promoting relaxation so it can help recovery time between workouts. Because sports massage
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is massage sports that treat the physical, physiological and psychological aspects of students.
It can be used before or after sports activities. If used before sports activities it will be very
helpful in lengthening and loosening the body's soft tissues for therapeutic purposes and
improving blood circulation.

Based on the results of the study, it is known that there is an effect of sports massage
on reducing post-exercise fatigue in extracurricular futsal students at SMA Muhammadiyah 5.
This is because sports massage can affect the reduction of lactic acid levels, can smooth blood
flow so that it accelerates the process of returning metabolic waste from exercise. There is an
effect of ice bath on reducing fatigue, this is because exercise causes damage to muscle micro
fibers, so that blood flow increases. Meanwhile, the effects produced by ice baths can cause
vasoconstriction in blood vessels so that they affect fatigue and reduce muscle pain.

The implementation of the research had obstacles both technically and non-technically.
These obstacles became limitations of the research that could not be controlled by the
researcher. The limitations of this research include: 1) The researcher could not control or pay
attention in detail to the activities of the treated samples. 2) The researcher could only observe
the effects of each level of fatigue and DOMS level per group that had different levels. 3) The
degree of pain measured was only carried out for a maximum of 24 hours after exercise and
did not measure the long term or continuously so that the long-term effects were unknown. 4)
Treatment was not carried out simultaneously due to the lack of the number of masseurs needed

by the researcher.

CONCLUSION

Based on the results of the study, it can be concluded that, sport massage and ice bath
each have an effect on reducing post-exercise fatigue levels and are able to prevent DOMS.
When compared, the two methods related to the results are not significant, either in reducing
fatigue levels or preventing DOMS. Thus, it can be concluded that, recovery sport massage and
ice bath can be used as a post-exercise recovery strategy and can help prevent DOMS and

shorten muscle recovery time. .
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