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Abstract: Martial athletes use the rapid weight loss (RWL) method as a strategy to lose weight quickly before
competing. This study was conducted to examine the prevalence of the magnitude of the impact of the RWL
method used as a way to lose weight by running using a sauna suit on the physical, physiological,
psychological, and performance conditions of martial athletes. The population in this study were martial arts
athletes throughout Indonesia. This study uses a descriptive method by collecting data through a questionnaire
instrument on google Forms which is distributed to martial athletes, especially in the fighting class. The results
of the identification through the instrument were then analyzed using descriptive statistics. The results n this
study were 88 martial arts athletes using the weight loss method by running using a sauna suit. The impact
that occurred on athletes all experienced more than one impact of RWL on the athlete's physical condition,
physiological, psychological, and performance of martial athletes which included athletes experiencing 19%
of martial arts athletes experiencing muscle cramps, 26% of athletes' body temperature increasing, 7%
increasing heart rate, 1% athletes experience dyspnea, 3% athletes experience injuries, 8% athletes feel
irritable/increased temperament, 49% athletes experience increased fatigue, 16% athletes experience
decreased performance, 9% athletes experience stress, and 17% athletes feel their sports interest is reduced.
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INTRODUCTION

The character of the martial arts sport usually uses high intensity, most of the movements are
carried out explosively and change positions quickly. A professional athlete will try to show the best
performance for his abilities (Maulana et al., 2017). In addition to performance, body weight is a major
factor in martial arts competitions. These two things have become an important part that must be
maintained before the competition. Athletes compete with the lightest weight, believing it will provide
a competitive advantage over their smaller and less powerful opponents (Figlioli et al., 2021; Khodaee
et al., 2015). This is a strategy used by athletes in regulating their body weight, one of which is rapid
weight loss.

Martial athletes usually use a rapid weight loss strategy which is carried out as a rapid weight loss
(Todorovi¢ et al., 2021). The weight loss period used is usually 7 days before the match (Joseph et al.,
2018). Rapid weight loss characterized by a significant reduction in body weight (usually 2-5%, although
larger reductions are often seen between 5-10%) in the days before weighing (mostly in the last 2-3
days) is achieved by a combination of methods. which include reducing fluid consumption and caloric
intake (mainly from carbohydrates and fats), increasing fluid loss (training in the heat, using saunas,
plastic clothing, etc.), or even using pharmacological aids (laxatives, diuretics, thyroid hormones)
(Guilherme G. Artioli et al., 2016; Daniele et al., 2016; Dugonji¢ et al., 2019; Yarar, 2022).

Rapid weight loss is common in fighting class martial arts athletes. Athletes usually lose weight
2-5 times a year, although many athletes lose weight 6-10 times a year (Giannini Artioli et al., 2010).
Athletes assume that weight loss is minimal based on the belief that they gain an advantage over their
competitors (Rahayusari Ramadhani, 2021). After that, the athlete will attempt to quickly regain some
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of that weight and when the competition becomes heavier than the allocated class. However, rapid weight
loss is considered an extreme dietary factor (Sundgot-Borgen et al., 2013). Studies of US high school
and university wrestling athletes show that 3-4% dehydration due to rapid weight loss will inevitably
impair muscle endurance during high training and result in decreased muscle performance (Lambert &
Jones, 2010). From 52 studies Web of Science and Pubmed were in 14 criteria according to the subject
1103 judo athletes showed data that contradicted physiological parameters and biomarkers as well as
feelings of tension, anger, and fatigue significantly, as well as decreased strength (Lakicevic et al., 2020).

Many health risks are the impact of the rapid weight loss strategy. Short-term weight loss may
have a marked effect on body composition, blood chemistry, and hormonal parameters (A M Karila et
al., 2008). In addition, it has the potential to cause significant health risks including impaired nutritional
status, reduced physical performance, and impaired growth and development (Berkovich et al., 2016).
Any fatal risk from the RWL strategy, most likely to occur at an extreme level indicates a gradual
reduction in body mass in the weeks before competition due to glycogen depletion, dehydration, and
other greater risks (Guilherme G Artioli et al., n.d.). On the other hand, losing weight quickly will benefit
athletes over their opponents because more and more competition in martial arts competitions will
increase the rapid weight loss strategy as an effort to create opportunities.

Based on the problems above, this study was conducted to determine the prevalence of the effect
of the RWL strategy using a sauna suit in fighting class martial arts athletes, and to describe the
symptoms that arise related to the use of this method related to athlete performance. These symptoms
are seen from the physiological parameters, biomarkers, and psychological well-being of martial athletes.
This study was conducted to provide an overview to martial arts athletes regarding the impact of the
RWL strategy using a sauna suit. In addition, there is no research in Indonesia related to rapid weight
loss strategies in fighting class martial arts athletes.

METHODS

The research was a quantitative descriptive study, in which to study the effects of the RWL method
using a sauna suit. The test instrument used was a questionnaire. Data collection in this study was carried
out for 2 weeks by distributing questionnaires in various martial arts clubs throughout Indonesia. The
subjects in this study amounted to 88 martial arts athletes who had participated in fighting class martial
arts competitions. The sample in this study includes martial arts that are popular in Indonesia with
systematic random sampling. The categories of martial arts consist of: wrestling, mixed martial arts,
karate, kempo, muaythai, pencak silat, taekwondo, tarung derajat , and wushu.

Data collection technique used was to distribute a questionnaire/questionnaire in the form of a
google form to martial arts clubs throughout Indonesia. Filling in the instrument was done by means of
the subject answering questions about personal data, the athlete's residence, the athlete's martial arts
sport, the class of competition that was followed, body weight, weight problems that had been
experienced (over/under), weight loss models that were often done, and the after effects of weight loss.
The data analysis technique used is descriptive statistics aimed at collecting data, presenting data, and
determining data results. The data obtained from each answer to the questionnaire is the data that is
analyzed.

RESULTS AND DISCUSSION

The results of distributing questionnaires to martial athletes the average weight loss used using the
Rapid Weight Loss (RWL) method with a decrease in running fluid using a sauna suit with a total of 88
martial arts athletes as a subject. Figure 1 shows the results of measuring the impact of the RWL method
on the physical, physiological, psychological, and performance conditions used by athletes for the male
and female groups.
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Figure 1. Percentage of Martial Athletes with The Liquid Dropping Method by Running Using Sauna Suit

Based on Figure 1, regarding rapid weight loss using the fluid reduction method by running using
a sauna suit, the impact on the athlete's physical condition, physiological, psychological, and
performance of martial arts athletes which includes athletes experiencing 19% of martial arts athletes
experiencing muscle cramps, 26% of athletes' body temperature increases, 7% increased heart rate, 1%
athletes experienced dyspnea (shortness of breath), 3% athletes experienced injuries, 8% athletes felt
irritability/increased temperament, 49% athletes experienced increased fatigue, 16% athletes
experienced decreased performance, 9% athletes experienced increased stress, and 17% of athletes feel
that their interest in sports is reduced. Based on these percentages, it can be seen that the greatest impact
on the physiology of athletes is increased fatigue in athletes.

Table 1. Analysis of Effects Using a Sauna Suit as an Effort to Reduce Fluid Quickly

Statistic Analysis

Effect N Mean df Variance Min Max % 95%=CI
Muscle cramps 17 01932 03971 01577 0000 1.000 0157 1.000 0.0841
:?]%?é’atseer:perature 23 02614 04419 01953 0000 1.000 0157 1.000 0.0936
tEh’:gE”ence heart 6 00682 02535 00643 0000 1.000 0157 1.000 0.0537
Dyspnea 1 00000 0.0000 00000 0000 1.000 0.57 1.000  0.0000
Injury 3 00341 0185 00333 0000 1.000 0157 1.000 0.0387
Excessively angry 7 00795 02721 00741 0000 1.000 0157 1.000 0.0577
Extremely tired 43 04886 05027 02527 0000 1.000 0.57 1.000 0.1065
Performance drops 14 0.1591 0.3679 0.1353 0.000 1.000 0.157 1.000 0.0779
Stress 8 01591 02891 0083 0000 1.000 0157 1.000 0.0613
Ep%‘ﬁ‘;ased nterestin 45 51705 03782 01430 0000 1000 0157 1.000 0.0801

The minimum data for athletes can be obtained, athletes experiencing dyspnea as much as 1
athlete. While the maximum data and data that often appear (mode) are athletes experiencing fatigue as
many as 43 martial arts athletes. Judging from the total number of martial arts athletes as many as 88
athletes, almost all martial arts athletes experienced more than one impact from the rapid weight loss
strategy, the method of reducing running fluid using a sauna suit. Previous research also showed the
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same results, feelings of tension, anger, and fatigue were significantly increased by the impact of rapid
weight loss behavior (Lakicevic et al., 2020). Similar research also states that male and female athletes
most often choose the diet method as a fast weight loss method and 21.5% of athletes who use the weight
loss method with fluid loss prefer to run with a sauna suit (Seyhan, 2018). The use of a sauna suit for
weight loss has quickly become a method that is often used by martial arts athletes, especially when
approaching competitions at the city, provincial level, and not a few also do this at national level matches.
The results of this study describe that athletes who experience dyspnea have the least amount, in this
case dyspnea is a state of shortness of breath characterized by obstruction of blood flow, this condition
is very closely related to heart or respiratory disease (Global Initiative for Chronic Obstructive Lung
Disease, 2017) so that dyspnea is more common. in chronic obstructive pulmonary disease (COPD). In
this study, the RWL method is closely related to fatigue conditions because it is associated with very
drastic body fluid expenditure, so that the impact that occurs on the subjects of this study is more on
these factors outside of the athlete's congenital disease or condition.

The use of a sauna suit as a method for weight loss shows that the highest effect of extreme weight
loss is the high fatigue felt by athletes before the match, this greatly affects the athlete's performance and
the athlete's unpreparedness in running the match. Decreased fluid in the body causes dehydration and
acute kidney damage because the values of creatinine, blood urea nitrogen, and urine specific gravity
increase significantly after RWL (Lakicevic et al., 2021). The process of body movement during exercise
can cause an increase in energy and material consumption due to large energy losses, increased lactic
acid, and decreased glycogen will cause central fatigue (Yu, 2020). Lactic acid is the result of
carbohydrate metabolism without the use of oxygen (anaerobic metabolism). Meanwhile, to increase
aerobic capacity and endurance capacity during extended exercise time, it can be effective by
compensating for the decrease in carbohydrates and causing lipids to be used efficiently as energy (Rhyu
& Cho, 2014). In addition to macronutrients, minerals are also no less important role. Water in the body
makes up about 50-60% of total body weight, if a deficiency of 2% of the body's hydration needs is
found to inhibit work performance (Rismayanthi, 2012). There is still a need for new research related to
the results of this study with several related studies, fluid reduction through the sauna suit method has an
impact on athlete fatigue, but previous studies have stated that fatigue is caused by lack of nutrition. In
this case, during pre-match athletes who lose weight using the RWL method by reducing food portions
and doing exercises using a sauna suit with reduced meal portions, the nutritional needs needed by the
body are not fulfilled properly, so in this study the athletes stated not only fatigue. the excess is felt, but
they feel more than one impact that occurs in the body. Almost all of the subjects felt at least two to three
or more of the effects that occurred on them when losing weight by using a sauna suit.

Physiological aspects caused by a decrease in fluid are increased body temperature, muscle
cramps, increased heart rate, and decreased performance. Increased body temperature due to
hypohydration. Sweat expenditure often exceeds water intake resulting in a lack of water
(hypohydration) and loss of electrolytes will increase body temperature and potentially reduce
performance. When exercising in the heat, core body temperature increases by 0.22°C for every
additional 1% loss of body mass (Adams et al., 2014). While muscle cramps that occur during exercise
are caused because the production of lactic acid lowers the pH value of the muscles, at the same time,
the production of ammonia in the blood and tissues affects the ability of the muscles to work, and muscle
spasms occur when the production of ammonia increases in brain tissue (Yu, 2020). Increased heart rate
occurs during training or competition. An increase in heart rate of about 6-10 b min during exercise if
they are 2-3% dehydrated can exacerbate cardiovascular irregularities and perceived fatigue levels and
decrease exercise performance, especially during resistance training and in hot weather (Adams et al.,
2014). All physiological effects (rise body temperature, muscle cramps, increased heart rate) of the RWL
method of decreasing fluid can affect the performance of athletes.

Psychologically, the impact of the RWL method of reducing fluid using the sauna suit method
includes stress, reduced sports interest, and increased anger. One of the stresses in athletes occurs due to
injury caused by an increase in the portion of exercise (Adetya, 2020). In addition to stress, the fear of
failure in competition is influenced by high fatigue (Gustafsson et al., 2017). Before the competition, the
percentage of conflict/pressure and depression increased by 40% and 100%, respectively (Costa et al.,
2018). Another study also stated that the psychological effect for athletes with a percentage of 87.1%
was exposed to stress, and 90.0% experienced a decrease in performance (Yagmur et al., 2019).
However, there are studies that disagree with the authors' opinion, the research states that weight
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management is considered important mentally as part of pre-competition preparation, serves as a coping
strategy by creating an increased feeling of focus and commitment. In addition, the mental advantage
against the opponent (Pettersson et al., 2013).

Judging from the table, the least impact felt by athletes was injury and dyspnea (shortness of
breath). Other studies have also obtained similar results, with lower percentages of injury and athlete's
dyspnea. Low incidence of physiological disorders such as muscle cramps (7%), increased body
temperature (6.3%), palpitations (4.3%), dyspnea (4.3%) and injury (4%) after weight loss (Seyhan,
2018). Of the several impacts on the athlete's physiology, injury and dyspnea have a lower percentage.
However, there are other studies that get the results that the percentage is the same between injuries and
muscle cramps, with a value of 72.9% (Yagmur et al., 2019). In this study with this study found
differences, namely in addition to reducing fluid, the study also reduced the portion of food in athletes.

The results of research data regarding the effect of rapid weight loss are supported by previous
studies of four university-level wrestling athletes with the results that the effect of rapid weight loss of
8% over a four-day period with a reduction in food and fluid intake can significantly reduce muscle
glycogen concentrations and reduce muscle glycogen concentration. dynamic strength, accompanied by
weight loss. There is a similar study of 107 female taeckwondo athletes and 195 male taekwondo athletes
who used weight loss methods and had physiological side effects (muscle cramps, increased body
temperature, palpitations, dyspnea, injury) and psychological (excessive nervousness, low performance
due to high fatigue, stress) of rapid weight loss with very low results due to the method used in the 3-4
week period before the competition (Seyhan, 2018).

It can be said that rapid weight loss has a negative impact on martial arts athletes. The process of
rapid weight loss is not a good strategy for optimizing the performance of martial arts athletes and is
harmful to health (Fortes et al., 2017; Kons et al., 2017). Athletes reported using dangerous dehydration-
based RWL strategies, including saunas (43%) and training in plastic clothing (43%) resulted in 57% of
athletes being dehydrated and 43% experiencing extreme dehydration (Matthews & Nicholas, 2017).
Another study with a total subject of 12 male judo athletes and at least 18 years of age used the RWL
method by reducing body weight + 4.0 kg, the day before a special competition, food and fluid
restrictions were the most frequently carried out by judo athletes so that this study has warned staff
professionals (coaches and other staff) involved with combat athletes to ensure appropriate and gradual
weight loss strategies during the competition period to determine the relationship between athlete diet
and exercise volume/intensity in specific and nonspecific tasks (Kons et al., 2017). In fact 90% of judo
and taekwondo coaches reported that the recommended pre-competition weight loss duration was
16.2+8.2 days and an average reduction of 1.5+0.7 kg (Ben-El Berkovich et al., 2019) . Considering the
harmful effects of RWL outlined in the existing literature, it is important to determine and monitor the
athlete's minimum competitive weight to prioritize athlete health and safety, emphasize fairness, and
ultimately benefit the sport even though RWL is not officially prohibited (Guilherme Giannini Artioli et
al., 2017; Lakicevic et al., 2020). The NCAA has created a weight management program that appears to
be more effective at reducing weight loss behavior than rapid weight loss and several studies have
demonstrated the positive impact of the NCAA program on athletes' weight management behavior
(Giannini Artioli et al., 2010; RA et al., 2006). There are several things that can be done besides using
the RWL method, namely by adjusting the diet by considering food nutrition and carrying out a diet
program that is regulated long before the match day (Irianto, 2005; Kurnia et al., 2020). When the
athlete's daily weight is in accordance with the class weight in the competition, it will have a very good
impact on the athlete, self-confidence will appear higher compared to losing weight first (Nisa & Jannah,
2021), so that better game performance given will also be maximized.

CONCLUSIONS

This survey provides a comprehensive picture of the prevalence of the effect of weight loss
methods on martial arts athletes using a sauna suit against martial arts athletes. Weight loss used Rapid
Weight Loss (RWL) with a fluid reduction approach carried out through the running method using a
sauna suit had a major impact on increasing athlete fatigue with the highest percentage of 49%. The
general impact of using a suana suit as a result in this study was 19% muscle cramps, 26% increase in
body temperature, 7% heart palpitations, 1% dyspnea/shortness of breath, and 3% easier injury. These
aspects are physiological impacts experienced by many athletes. Meanwhile, on the psychological
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aspect, athletes experience excessive nervousness, 8% of athletes feel irritable/increased temperament,
17% of athletes feel their sports interest is reduced, low performance due to high fatigue 49%, and 9%
stress during matches and a few days before the match so that the performance given by athletes when
in the field less than a maximum of 16%. Many previous studies have revealed that the process of rapid
weight loss is not a good strategy for optimizing the performance of martial arts athletes and is harmful
to health.
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