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Resumen

Introducción: En las artes marciales mixtas (MMA), al igual que en otros deportes de combate en los que existen categorías 
por masa corporal, es habitual el uso de estrategias de pérdida de masa corporal en fechas próximas a las competiciones con 
el fin de obtener algún tipo de ventaja. 
Objetivo: El presente estudio tuvo como objetivo verificar la frecuencia de la reducción del peso corporal en los últimos 12 
meses antes de la competición y los métodos utilizados para lograrlo, en un grupo de competidores a nivel estatal y nacional 
de Curitiba, Paraná, Brasil. Los participantes fueron 25 combatientes con una edad media de 25,4 ± 4,1 años. 
Material y métodos: Para comprobar las estrategias empleadas en la reducción de la masa corporal, se aplicó a los deportistas 
un cuestionario validado, completado antes del pesaje. 
Resultados: Los 25 sujetos (100%), indicaron que utilizaron técnicas para reducir su masa corporal para competir, con la 
finalidad de hacerlo en una categoría inferior. La mayoría indicó una pérdida de 1 a 18 kg en el período anterior a la competi-
ción, de una duración entre 3 a 60 días, de 1 a 10 veces al año a través de los siguientes métodos: Restricción de la ingesta de 
líquidos, sesiones de sauna, dieta gradual, aumento de la duración del entrenamiento y entrenamiento en lugares con altas 
temperaturas. La orientación para escoger un método de reducción de masa corporal proviene del entrenador, el compañero 
habitual de entrenamiento o atletas mayores. 
Conclusiones: La pérdida rápida de masa corporal fue común entre los luchadores de artes marciales mixtas estudiados. Los 
métodos más utilizados fueron: restricción de la ingesta de líquidos, sesiones de sauna, dieta gradual, aumento de la carga 
de entrenamiento por encima de lo habitual y entrenar en lugares con temperatura elevada.
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Summary

Introduction: In Mixed Martial Arts (MMA), just like other combat sports categorized by body weight, some athletes use 
rapid weight loss techniques to have certain advantages in the competition. 
Objective: Therefore, this study aimed to analyze the frequency of rapid body weight reduction in the period of 12 months 
before a competition and the methods used to achieve it, in a group of athletes from the City of Curitiba, Paraná, Brazil, from 
state and national competitions. 
Materials and methods: Twenty-five fighters, mean age of 24.4 ± 4.1 years, participated in the study. To analyze the strategies 
used in body weight reduction, a validated 3-section questionnaire for weight loss in fighters was applied before weighing. 
Results: Of total 25 volunteers, all 25 (100%) said that they have already used weight loss techniques before a competi-
tion. Most of them reported the loss of 1 to 18 kg three to sixty days before a competition, up to 10 times a year, using the 
following methods: increased physical activity, gradual diet, training in heated areas, and reduced fluid intake. The coach, 
training colleagues, and older athletes influenced the athlete’s decision to adopt rapid weight loss methods as a supposedly 
competitive advantage. 
Conclusions: In conclusion, rapid weight loss was frequent among all Mixed Martial Arts fighters investigated in this study, 
and the most commonly used methods were increased physical activity, gradual diet, training in heated areas, and reduced 
fluid intake.
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Introduction  

Mixed Martial Arts have gained attention in the sporting scene 
and among people in general, leading to the worldwide popularization 
of this sport category1. It should be noted that this type of fighting is 
considered complex, as it combines different techniques and styles of 
varied fights, of domain or percussion style2.

When determining the temporal structure, to help understand 
the physiological aspects of the predominance of each energy system 
and its changes with the stimuli, the fights have in general three to five 
rounds, 5-minute duration and 1-minute intervals, showing that it is an 
intermittent sporting practice, whose energy metabolism is anaerobic 
with aerobic demand2-4.

Then, pure strength, strength resistance and muscular power are 
important neuromuscular variables to be developed, so that the athlete 
is successful in the fight5. However, one characteristic of combat sports 
is the categories according to the athlete’s body weight. Therefore, in 
order to balance the competitions, the athletes fight opponents of 
similar weights, and many athletes use aggressive methods to reduce 
their body weight and have a supposed advantage in relation to their 
opponent6.

However, rapid weight loss is said to impact the athlete’s physical 
performance during the fight7. The harmful physiological effects caused 
by sudden weight loss include: smaller blood and plasma volume and 
lower muscle glycogen utilization rate8, loss of muscle mass9, which in 
turn directly affects the variable of skeletal muscle strength10, a prero-
gative for fighters who wish to win7.

Regarding the effects of weight loss on strength, the results found 
in the literature are divergent11. When evaluating 20 judo athletes, De-
goutte et al.12 observed that, after seven days of weight loss, the fighters 
presented a considerable loss of grip strength of the left arm. In another 
study, Ratamess et al.13, when analyzing 16 wrestling fighters who had 
weight loss 10 days before the competition, did not report any change 
in the variable of grip strength for these athletes.

Although weight loss is well documented for other types of fights, 
the literature has insufficient national studies on weight loss in MMA 
athletes. Therefore, this study aimed to analyze the frequency of rapid 
reduction of body weight in the period of 12 months before a competi-
tion and the methods used to achieve it, in a group of state and national 
level competitors in the city of Curitiba, Paraná, Brazil.

Material and method

This is a cross-sectional study that analyzed a sample of 25 male 
Mixed Martial Arts (MMA) athletes, mean age of 24.4 ± 4.1 years, training 
6 times a week for 3 hours a day and participating in state and national 
competitions, in the City of Curitiba, Paraná. Of these athletes, 11 were 
from the 52-66 kg categories, 13 were from the 70-93 kg categories, and 
1 athlete was from the 100 kg category. 

The study included athletes who: (1) were between 18 and 40 years 
old; (2) were participating, at the time of data collection, in regional tour-
naments or more important competitions; (3) had practiced MMA for 
at least two years. The study excluded: (1) athletes who, at the moment 

of data collection, decided not to participate in the study; (2) athletes 
who, after data collection, chose to withdraw their informed consent, 
so that their data could not be used in the study. 

All athletes, after being informed of the procedures to which 
they would be submitted, signed an informed consent term. Then 
the questionnaire on weight loss was applied at the training site 
of the athletes. This study was approved by the ethics and research 
committee of the Faculdade Dom Bosco, in Curitiba, Paraná, under 
protocol n° 1.124.722.

Questionnaire on pre-competition rapid weight loss

A questionnaire was applied to obtain information on rapid weight 
loss. The questionnaire has 21 closed-ended questions on weight loss 
in the pre-competitive period of MMA athletes, and it is an instrument 
that has been validated for judo14. It had to be adapted to MMA, since 
there is no validated instrument for this sport. This instrument has 
three sections: the first collects general data of the participants, the 
second collects data on weight and diet history of every participant, 
and the third refers to the weight loss methods used by the athletes 
in the last 12 months.

Several items were evaluated with this instrument, such as current 
MMA category; whether the fighter has moved to higher categories; 
the participant’s weigh on his last vacation; whether he had already 
lost weight for the competition; the highest amount of weight he has 
ever lost for a competition and how many times it happened in the 
last 12 months; how many kilos he usually loses before a competition; 
how much time before a competition the athlete usually measures his 
weight; at what age he started to lose weight for a competition; how 
much weight he usually gains the week after a competition; degree of 
influence exerted for weight loss14.

Statistical analysis

Data were inserted in a Microsoft Excel® spreadsheet and proces-
sed by software Bio State 5.0, year 2007, for data analysis. Shapiro-Wilk 
normality test was applied, which indicated a symmetrical distribution. 
The values of mean, standard deviation, minimum and maximum 
amplitudes, and standard error were calculated. In addition, absolute 
and relative frequencies and chi-square test were used to test different 
proportions with the answers provided. The statistical significance level 
considered in this study was p ≤0,05.

Results

Table 1 shows the values for the anthropometric and general 
characteristics of all 25 athletes who comprised the sample. The total 
body mass of MMA fighters presented values of 79.5 ± 12.7 kg and 
mean height of 176.4 ± 7.5 cm. The age at which the athletes began 
to practice MMA presented mean values of 16.0 ± 4.8 years in a range 
of 7–28 years. Regarding the number of competitions the athletes 
participated in 2015, the mean values were 3.0 ± 1.4 competitions in 
a range of 1 - 6 competitions. For the number of victories in 2015, the 
athletes presented 2.2 ± 1.1 victories, in a range of 1 - 6 victories.
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Table 2 shows the values of body weight history for the 25 
athletes who comprised the sample. The weight of the fighters during 
the vacation period was heterogeneous 82.9 ± 12.1 kg due to the fact 
that they compete in different weight categories. The highest amount 
of weight the athletes lost was 13.9 ± 4.2 kg and they usually lose 9.3 
± 3.2 kg on average before a competition. The same athletes lost weight 
3.3 ± 1.9 times in the last 12 months, and it takes approximately 24.5 ± 
11.5 days. When observing the post-competition weight gain, the mean 
values were 9.5 ± 4.4 kg, in a range of 3 - 20 kg. The mean age at which 
the fighters started these weight loss cycles presented average values 
of 20.7 ± 2.9 years, in a range of 15 - 28 years.

Table 3 shows the most frequent weight loss techniques used by 
the MMA fighters who comprised the sample. Reduced fluid intake was 
the most representative technique (72%); other methods included sauna 
(60%), gradual diet to lose weight in two weeks (56%), exercise more 
than usual (52%), and training in hot places (32%).

Table 4 presents the percentages of individuals who influenced the 
MMA athletes of this study for rapid weight loss before a competition. 
The coach (72%) was the person who most encouraged the fighter to 
lose weight, followed by training colleagues and older athletes (both 
64%). Relatives (72%) and the doctor (56%) were the people who showed 
no influence on the fighters.

Discussion

MMA is a recent sport, categorized by body weight, in which many 
fighters compete in categories whose weight limit is below their actual 
weight15. Regarding the anthropometric aspects, the Brazilian fighters 
of Curitiba, Paraná, are relatively larger and heavier than the athletes 
studied by Del Vecchio and Ferreira16, of the City of Pelotas, Rio Grande 
do Sul, which presented 170 ± 6 cm and 76.0 ± 10.27 kg versus 176.4 
± 7.5 cm and 79.5 ± 12.7 kg obtained in this study. As the MMA fight 

Table 1. Anthropometrical variables and general data of Mixed Martial Arts athletes.

Variables (n=25) Mean±SD Min.–Max. Standard error

Age (years) 25.4±4.1 18-35 0.82

Total body weight (Kg)  79.5±12.7 60-104 2.53

Height (cm) 176.4±7.5 154-188 1.50

Age (years) when started practicing 16.0±4.8 7-28 0.95

Age (years) when started competing 19.6±3.7 12-28 0.74

Number of competitions 3.0±1.4 1-6 0.27

Number of victories  2.2±1.1 1-6 0.22

Table 2. Historical body weight in Mixed Martial Arts fighters.

Variable (n=25) Mean±SD Min.–Max. Standard error

Weight during vacation (kg) 82.2±12.1 65-105 2.47

Higher weight loss (kg) 13.9±4.2 3-21 0.83

How much weight lost (kg) 9.3±3.2 1-18 0.63

How many times the athlete lost weight 3.3±1.9 1-10 0.37

How long to lose weight (days) 24.5±11.5 3-60 2.29

Weight recovered after a competition (kg) 9.5±4.4 3-20 0.88

Table 3. Techniques of rapid weight loss used by Mixed Martial Arts athletes.

Techniques Always  Sometimes  Almost  I don’t use  Never   Total   P-value 
(n=25) n (%) n (%) never n (%) anymore n (%) n (%) n (%)

Gradual diet* 14(56) 9(36) - 2(8) - 25(100) 0.0001

Reduced fluid intake* 18(72) 6(24) 1(4) - - 25(100) 0.0001

Exercise more than usual* 13(52) 7(28) 4(16) - 1(4) 25(100) 0.0001

Training intentionally in heated rooms* 8(32) 13(52) 3(12) - 1(4) 25(100) 0.0001

Sauna* 15(60) 8(32) - - 2(8) 25(100) 0.0001

Training with rubber/plastic suits 11(44) 11(44) 1(4) - 2(8) 25(100) 1.00

*Chi-square test with significant level lower than 0.05 for the calculation of differences between methods
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the study conducted by Matthews and Nicholas19, 86% of MMA athletes 
adopted gradual diet, 86% reduced their fluid intake, 71% exercised 
more than usual, 43% used a sauna, 71% used a salt water hot tub, and 
43% trained with plastic clothes. In the study of Ribas et al.6, performing 
more exercises than usual was the most representative technique 
86.36%, followed by gradual diet to lose weight in two weeks 63.63%, 
reduced fluid intake 54.54%, and training in heated areas 54.54%. When 
investigating judo athletes, Artioli et al.26 observed dehydration in 68.4% 
of them, reduced energy intake in 63.1%, reduced intake of sweets and 
fats in 47.4%, practice of more exercises in 26.3%, and total or partial 
restriction of food intake at dinner as the most frequent techniques 
used by these athletes.

Another study conducted by Perón et al.27 with Brazilian Olympic 
boxing athletes, the authors found that 83.3% of the athletes had a 
strategy to increase sweating, and the same percentage of 83.3% used 
fasting or semi-fasting to reach the category weight. In Muay Thai 
fighters, Ribas et al.28 observed that diet 28% and dehydration 34% were 
the main rapid weight loss methods. These values agree with those 
obtained in this study, but the techniques used by MMA athletes seem 
to be more aggressive and promote higher weight loss when compared 
to other combat sports19.

However, two situations should be taken into account: first, the 
techniques that promote dehydration and the methods of extreme diet 
can cause reduced aerobic and anaerobic performance. Second, the 
fighters who use these methods do not recognize the harmful effects 
or do not realize the negative impact on the body26. If they could un-
derstand that, they would not use sauna or wear plastic clothes during 
their training sessions, as these techniques have caused a fatality in 
MMA in 2013, according to the literature19.

The negative impacts on the fighter’s body include: reduced 
performance, reduced power, smaller blood and plasma volume, re-
duced venous return, lower efficiency of the myocardium, reduction in 
maximum oxygen consumption, weakening of the thermoregulatory 
process and increase of central temperature during rest and exercise, 
increased GH and reduced testosterone levels, low immune function, 
and temporary interruption of growth11.

Regarding the persons who encouraged the MMA fighters to use 
weight loss techniques, when investigating boxing fighters, Lucena et 
al.29 found that the coach 42% as the person who most influenced the 

is categorized by body weight, such anthropometric measures would 
not be a differentiation in the fight17.

Regarding the general characteristics of the fighters in this study, 
they are older, begin to practice and compete later when compared to 
the study conducted by Mazzoccante et al.18, who analyzed 18 Brazilian 
judo senior fighters, aged 22.7 ± 3.9 years, and who presented 13.8 
± 4.8 years of practice and 10.8 ± 2.1 years of competition. However, 
when correlating this study with the study conducted by Matthews 
and Nicholas19, who analyzed the weight loss in 7 MMA fighters from 
the United Kingdom aged 24.6 ± 3.5 years, the fighters presented body 
weight of 69.9 ± 5.7 kg and 3.1 ± 2.2 years of competition, values that 
are lower than those for the Brazilian fighters, which shows this sport 
has been practiced for a longer time in Brazil1.

Regarding the pre-competition rapid weight loss behavior, most 
athletes of combat sports reduce their body weight few days before the 
competition to have a competitive advantage over lighter opponents20. 
This study found that 100% of the fighters lost weight for a competition, 
with the athletes reporting weight loss of 1 to 18 kg in the period of 
three to sixty days before a competition, up to 10 times a year.

A study with taekwondo black belt fighters from the State of Rio 
Grande do Sul obtained 91.3% of fighters who lose weight for a compe-
tition, which is very close to the value obtained in this study. Also in the 
same study, the athletes reported that they lost 1 to 3 kg three to four 
days before a competition, up to twice a year, which are lower values 
when compared to this study21. However, in another study with jiu jitsu 
fighters, Ribas et al.6 reported weight loss of 5.5 ± 4.3 kg about three to 
ninety days before a competition, up to four times a year.

When studying the pattern of Iranian Wrestlers, Kordi et al.22 ob-
tained pre-competition weight losses of 3.3 ± 1.8 kg. When evaluating 
Brazilian judo athletes, Fabrini et al.23 observed losses of 4.5 ± 3.5 kg. 
Then, regardless of the type of fight, the athletes use weight reduction 
techniques; however, these methods may impact the performance and 
endanger the health of the athlete6. It should be noted that this cycle 
of weight loss and gain does not observe the Code of the World Anti-
Doping Agency (WADA)24. In 2013, a Brazilian MMA fighter tried to lose 
15 kg in seven days, but he died in a sauna the day before his fight25.

In terms of rapid weight loss methods, the taekwondo (TKD) fighters 
from Rio Grande do Sul reported that they skipped meals, practiced 
more exercises, and trained with warm, plastic or rubber clothes21. In 

Table 4. People who influenced the Mixed Martial Arts fighters to lose weight.

People (n=25)       P-value

  No influence Little influence Unsure Some influence High influence Total 
  n (%) n (%) n (%) n (%) n (%) n (%)  

Training colleague* 1(4) 4(16) 1(4) 3(12) 16(64) 25(100) 0.0001 

Fellow fighter* - 1(4) 2(8) 6(24) 16(64) 25(100) 0.0001 

Doctor* 14(56) - 5(20) 2(8) 4(16) 25(100) 0.0001 

MMA coach* 2(8) 1(4) - 4(16) 18(72) 25(100) 0.0001 

Parents* 18(72) 2(8) - 2(8) 3(12) 25(100) 0.0001 

*Chi-square test with significant level lower than 0.05 for the calculation of differences between the influencers.

Influence
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athlete to lose weight, followed by another fi ghter – boxing or another 
type of fi ght 21%. When investigating jiu jitsu fi ghters, Ribas et al.6 

observed that the coach 63.6% was the person who most encouraged 
the fi ghters to lose weight, followed by training colleagues 40.9%, and 
older athletes 36.3%. When analyzing TKD athletes, Diniz et al.23 pointed 
out that physicians has almost no infl uence on the athlete, and training 
colleagues had a reasonable to high infl uence 62.5%. The person who 
most infl uenced was the TKD instructor, in 77.7% of the cases.

Although the studies have reported that the person who most 
encouraged weight loss of the athletes was the coach, Juzwiak and 
Ancona-Lopez30 suggest that this professional in the various types 
of fi ght many times does not have proper knowledge of weight loss 
strategies to conduct this process with the fi ghters.

Conclusions

In conclusion, this study observed that rapid weight loss is frequent 
among the investigated Mixed Martial Arts fi ghters, who tend to lose 1 
to 18 kg during the competition season, and the most frequent methods 
were increased physical activity, gradual diet, training in heated areas, 
and reduced fl uid intake. It also observed that the MMA coach is the 
person who most encourages such practice, followed by training co-
lleagues and older athletes. However, this study presents a limitation 
regarding its method, as the questionnaire has been validated for judo, 
not for MMA. However, it has been used for diff erent combat sports and 
fulfi lls the study objectives.

Bibliography
 1. Paiva L. Pronto pra guerra: preparação física para luta & superação. Manaus. Editora OMP; 

2009. p. 51.

 2. La Bounty P, Campbell BI, Galvan E, Cooke M, and Antonio J. Strength and conditioning 
considerations for Mixed Martial Arts. Strength Cond J. 2011;33(1):56-67.

 3. Drigo AJ, Amorin de AR, Martins, CJ, Molina R. Metabolic demand in fi ghts of the 
projetion and fl oor control in Judo: Study by blood lactate. Motriz. 1996;2(2):80-6.

 4. Del Vecchio FB, Franchini E. Specifi city of high-intensity intermittent action remains 
important to MMA athletes’ physical conditioning: response to Paillard (2011). Percept 
Mot Skills. 2013;116(1):233-34.

 5. Ratamess, N. Strength and conditioning for grappling sports. Strength Cond J. 2011; 
33(6):18-24.

 6. Ribas MR, Stainsack JM, Filho JS, Tambui PB, Zyla AL, Zonatto HA, Neto Oliveira ZC de, 
Bassan JC. Techniques to rapid weight loss in fi ghters of Jiu – Jitsu. Rev Uniandrade. 
2015;16(1):15-21.

 7. Zago A, Navarro AC. Analise sobre a perda de peso em atletas de MMA em período 
pré-competitivo e as respostas de força. Rev Bras Nutr Esport. 2010;4(22):330-5.

 8. Polikar R, Burger AG, Scherrer U, Nicod P. The thyroid and the heart. Circulation. 1993; 
87: 1435-41.

 9. McCargar LJ, Crawford SM. Metabolic and anthropometric changes with weight cycling 
in wrestlers. Med Sci Sports Exerc. 1992; 23(11): 1270-275.

 10. Britto CJ, Marins JCB. Characterization of the practices about hydration in athletes of 
judo in the state of “Minas Gerais”. Rev Bras Ci Mov. 2005; 13(2): 59-74. 

 11. Artioli GG, Franchini E, Lancha AH. Weight loss in grappling combat sports: review 
and applied recommendations. Rev Bras Cineantropom Desempenho Hum. 2006;8(2): 
92 -101. 

 12. Degoutte F, Jouanel P, Bègue RJ, Colombier M, Lac G, Pequignot JM, Filaire E. Food 
restriction, performance, biochemical, psychological, and endocrine changes in judo 
athletes. Int J Sports Med. 2006;27(1):9-18.

 13. Ratamess NA, Hoff man JR, Kraemer WJ, Ross RE, Tranchina CP, Rashti SL, Kelly NA, 
Vingren JL, Kang J, Faigenbaum AD. Eff ects of a competitive wrestling season on 
body composition, endocrine markers, and anaerobic exercise performance in NCAA 
collegiate wrestlers. Eur J Appl Physiol. 2013;113(5):1157-68.

 14. Artioli GG, Scagliusi F, Kashiwagura D, Franchini E, Gualano B, Junior AL. Development, 
validity and reliability of a questionnaire designed to evaluate rapid weight loss patterns 
in Judo players. Scand J Med Sci Sports. 2009; 20(1):177-87.

 15. Assis ML de, Silveira QJ de, Barbosa RM. Anthropometric, food intake and consumption 
of nutritional supplements of athletes and competitors of Mixed Martial Arts (MMA) 
from Araraquara. Rev Bras Nutr Esport. 2015;9(52):205-15.

 16. Del Vecchio FB, Ferreira JLM. Mixed Martial Arts: conditioning routines and physical 
fi tness assessment of fi ghters from Pelotas/RS. Rev Bras Ciênc Esporte. 2013;35:611-26.

 17. Del Vecchio FB, Hirata SM, E Franchini. A Review of Time-Motion Analysis and Combat 
Development in Mixed Martial Arts Matches at Regional Level Tournaments. Perceptual 
and Motor Skills. 2011;112: 639-48.

 18. Mazzoccante RP, Sousa IC, Mendes LCV, Mendes MCV, Asano RY. Comparison of pre-
valence of methods of weight loss pre-competition in diff erent categories. Rev Bras 
Ciênc Esporte. 2016;38:297-02.

 19. Matthews JJ, Nicholas C. Extreme Rapid Weight Loss and Rapid Weight Gain Observed 
in UK Mixed Martial Arts Athletes Preparing for Competition. Int J Sport Nutr Exerc Metab. 
2017;27:122-29.

 20. Artioli GG, Franchini E, Nicastro H, Sterkowicz S, Solis MY and Lancha Junior AH. The 
need of a weight control management program in judo: A proposal based on the 
successful case of wrestling. J Int Soc Sports Nutr. 2010;7(15):1-5. 

 21. Diniz R, Braga C da L, Del Vecchio BF. Rapid weight loss in Taekwondo young compe-
titors. Sci Med. 2014;24(1):54-60. 

 22. Kordi R, Ziaee V, Rostami M, Wallace WA. Patterns of weight loss and supplement 
consumption of male wrestlers in Tehran. Sports Med Arthrosc Rehabil Ther Technol. 
2011;3(4):1-7.

 23. Fabrini SP, Brito CJ, Mendes EL, Sabarense CM, Marins JCB, Franchini E. Practices for 
reducing body mass of judokas in the pre-competitive season. Rev Bras Educ Fís Esporte. 
2010;24(2):165-77.

 24. Artioli GG, Saunders B, Iglesias RT, and Franchini E. It is time to ban rapid weight loss 
from combat sports. Sports Medicine. 2016;46:1579-84.

 25. Crighton B, Close GL, and Morton JP. Alarming weight cutting behaviours in mixed 
martial arts: a cause for concern and a call for action. British Journal of Sports Med. 2015; 
0:1-2.

 26. Artioli GG, Scagliusi FB, Polacow VO, Gualano B, Lancha Junior AH. Magnitude and 
methods of rapid weight loss in elite judo athletes. Rev Nutr. 2007;20(3):307-15. 

 27. Perón Apon de, Garcia SL da, Alvarez GFJ, Filho ZW, Silva WA. Nutritional profi le of 
Olympic boxers and evaluation of the impact of nutritional intervention in weight 
adjustment to boxing categories. O mundo da saúde. 2009;33(3):352-57.

 28. Ribas RM, Bini T, Ribas RID, Urbinati SK, Bassan CJ. Estratégia para perda de peso em 
lutadores. Coleç Pesqui Educ Fís. 2008;3:253-60. 

 29. Lucena O de AM, Miranda de FE, Asano YR, Neto BJ, Silva da MKJ. Métodos e estratégias 
utilizadas para perda de peso pré-competição em lutadores de boxe. Rev Bras Nutri 
Esport. 2009;3(13):42-9.

 30. Juzwiak C, Ancona-Lopez F. Evaluation of nutrition knowledge and dietary recom-
mendation by coaches of adolescent Brazilian athletes. Int J Sport Nutr Exerc Metab. 
2004;14(2):222-35.


