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Abstract: Background and objective: The use of suboptimal weight loss strategies in order to reach
specific weight ranges as observed in combat sport disciplines can give rise to severe health prob-
lems. However, particular aspects regarding management of weight category comparing three
sport disciplines remain to be investigated. Therefore, the aim of the present study was to obtain
information regarding the weight loss strategies that competitors performed before a tournament.
Materials and Methods: This article describes the most common dietary-nutritional strategies used
by 140 national university male competitors of judo (n = 52), karate (n = 40) and taekwondo (n = 48)
in order to achieve a specific weight, according to the rapid weight loss questionnaire (RWLQ) and
the EAT-27 questionnaire. Results: Around 50% of participants were not involved in a weight loss
process. Among the remaining participants, we considered three periods for weight reduction: less
than 1 week (35% in judo, 8% in karate and 19% in taekwondo), less than 1 month (17% in judo,
15% in karate and 26% in taekwondo) and more than 1 month (0% in judo, 5% in karate and 21%
in taekwondo). Severe fasting, focused on food/water restriction, was the most commonly used
strategy, being more frequent in judo players. Light weight judo practitioners generally lost 2–5 kg
before the contest. One third of participants avoided carbohydrate consumption when performing
food restriction. Finally, individuals that reduced weight in the last week seemed to develop an
unhealthy psychological relationship with food. Conclusion: All these aspects could be particularly
relevant, providing information regarding how competitors manage basic nutritional concepts that
guide dieting strategies. This information is relevant to prepare future educational interventions in
the area of nutrition for competitors, coaches and technical staff.

Keywords: body weight; eating disorders; judo; karate; taekwondo; weight management

1. Introduction

The three combat sports that derive from East Asian martial arts (judo, karate and
taekwondo) were together for the first time as Olympic disciplines in Tokyo 2020. A
common aspect of these sports is that the participants compete based on their weight
category. For this reason, weight management is of instrumental importance for an optimal
physical and psychological performance in these disciplines [1,2]. Weight categories are
used in order to match competitors with similar physical characteristics. In this context, top
skills and performance expect to be the differential factors to win the combat. Unfortunately,
the negative aspect of this system is the unhealthy methods used by competitors to reach
the weight category [3].
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The harmful weight loss strategies include severe fasting, fluid restriction, vomiting,
laxatives and diuretics consumption, and provoked extreme dehydration by training with
plastic/rubber suits or in hot environments, such as saunas [4]. These practices were very
well documented in wrestling [5,6] but were extended to other combat disciplines [7,8].
The weight loss cycle presents a very similar pattern when competition is approaching. The
cycle consists of a very rapid reduction (3–5 days) reaching in certain cases to 3%–5% of
body weight loss, with very rapid subsequent weight gain [9]. All these strategies present
many potential risks for the competitor, such as dehydration, fatigue, increased heart rate,
headaches, injuries, hyperthermia, loss of consciousness and even death [6]. In addition,
the rapid weight changes do not allow an adaptive response of the body, therefore requiring
a recovery protocol in order to mitigate the negative effects of rapid weight cycling [10,11].

Altogether, the evidence indicates that a correct nutritional intervention is necessary
when planning a long-term weight loss protocol [8,10]. In judo, weight control in national
and international tournaments is performed the day before competition and the following
day, a maximum increase of only 5% is allowed. If the competitor’s weight is not maintained
in this range, he/she is disqualified. Therefore, diet management is a key aspect to reach
a certain weight in a specific category as well as to prepare the competition in optimal
conditions, including the psychological facet [12,13].

In this particular context, sport scientists and nutritionists need to understand the
specific characteristics for weight management in each combat discipline and design healthy
strategies to adjust the competitor’s weight while optimizing performance. However, there
is a lack of nutritionists in combat sports [13]. This implies that competitors usually
manage their weight by themselves or under the advice of coaches and colleagues that
are not nutrition professionals. In addition, competitors do not have a background in
nutrition, accepting wrong conceptions related to dieting and food control. To this end,
the main objective of the present report is to reveal the key aspects related to nutrition
that competitors manage and how they plan the weight loss before a national tournament.
According to previous publications by other groups and our particular experience, we
know that many judo, karate and taekwondo practitioners do not perform appropriate
strategies to control their weight before the tournament. Nevertheless, particular aspects
regarding management of weight category or particularities of the sport discipline have not
been investigated. Therefore, the aim of the study was to obtain information regarding the
weight loss strategies that competitors performed before a tournament. Particular attention
was given to the volunteer´s knowledge with respect to nutrition, as well as its impact on
their health and influence in performance.

2. Materials and Methods
2.1. Study Design

This is an explorative questionnaire-based study investigating weight loss strategies
that competitors performed before a tournament. The comparison between different sport
disciplines has been quantitatively analyzed in a previous report [14].

2.2. Participants

A sample of 140 male Spanish competitors participated in the study. Volunteers were
students randomly recruited from the University National Championship (carried out in
2015) in the following disciplines: judo (n = 52), karate-kumite (n = 40) and taekwondo
(n = 48). Mean age of participants was 21.3 ± 2.8 years (range = 18–27 years). Data
regarding body composition have been published previously [15]. All weight classes
except heavy weights were included in the study.

2.3. Questionnaires

Weight control-related aspects were addressed using the RWLQ and EAT-27 ques-
tionnaires, which are specific for eating disorders. Validated RWLQ and EAT-27 question-
naires [16,17] were completed before the contest in a national university championship. We
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believe that the combination of RWLQ and EAT-27 provides a more complete picture than
just using one of these questionnaires. In addition, a combination of questionnaires has
been successfully applied in other studies [18]. Indeed, a specific questionnaire to cover
the eating disorders that occur in combat sports remains to be validated.

The limitation of the RWLQ is that it is more specific for judo. The RWLQ consisted of
direct questions (items 1–20). In the case of doubt from participants to answer a specific
question, the researcher gave an explanation to the participant adapted to the particular
context of the discipline. In any case, doubts were very unusual. The question (item 21)
addressing rapid weight loss behaviors presented a scale (always, sometimes, almost never,
never used, I do not use anymore) that reflects the grade of harm in the practice [16].

Regarding EAT-27, a previous report indicated that the questionnaire did not address
all the critical points for weight control in these sports [14]. Nevertheless, EAT-27 can give
some details regarding the psychological relation of the subject with food. On the other
hand, EAT-27 (modified by authors from EAT-26 by adding an additional item) included
a last question extracted from EAT-40 and related to the use of laxatives and diuretics.
EAT-27 also contained scaled questions: never, rarely, sometimes (0 points), often (1 point),
usually (2 points) and always (3 points). Items 1 and 25 have their scores inverted [17].
The analysis of internal validity and consistency of the questionnaire (Cronbach’s α) for
the 3 factors was: dieting (=0.78), bulimia (=0.82) and oral control (=0.84). Judo: dieting
(α = 0.759), bulimia (α = 0.705), oral control (α = 0.736), total (α = 0.788); Karate: dieting
(α = 0.749), bulimia (α = 0.754), oral control (α = 0.723), total (α = 0.763); Taekwondo:
dieting (α = 0.889), bulimia (α = 0.832), oral control (α = 0.759).

2.4. Procedure

All participants voluntarily signed an informed consent. Then, participants filled
both questionnaires anonymously, taking approximately 15–20 min. Both questionnaires
were completed after weight control and before the first combat in a quiet room under
the supervision of a researcher. The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Ethics Committee of University Miguel
Hernandez of Elche (Elche, Spain).

2.5. Data Analysis

SPSS version 27.0 software (IBM Statistics, Armonk, NY, USA) was used for data
analysis. Normal distribution of continuous and categorical variables was tested with
the Kolmogorov–Smirnov test. Due to the low sample size, descriptive analyses were
performed. Associations between variables were performed as contingency tables. The
results were verified by means of chi-Square test and the magnitude of the association with
the contingency coefficient (CC). Statistical significance was set as bilateral significance
(sig) < 0.05.

3. Results
3.1. The Process of Weight Loss in Combat Sports before Competition

Critical points related to unhealthy nutritional practices emerged mainly from three
items of the RWLQ; items 17, 20 and 21 [16]. In addition, these items draw a behavioral
flow chart when a practitioner of these disciplines decides to lose weight: time in advance
(item 17), strategy used (item 21) and how did they know of this strategy (item 20).

3.1.1. Length of the Weight Loss Process

Planning weight loss is an instrumental part of the preparation for the competitive
season. For this reason, the first key point was the length of the weight loss process (item 17
in RWLQ). Taking into account all disciplines, half of the participants did not follow a
weight loss strategy as they were already in the desired weight. In the rest of competitors,
results reported a significant association between the general timeframe to lose weight
before a competition and the sport disciplines (sig < 0.01). The majority reported to be
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trying to lose weight for the previous month before the championship. Specifically, 35%
of judo players began their weight loss strategy during the week before the competition,
while karate and taekwondo athletes preferred to start a month earlier (Table 1).

Table 1. General timeframe to lose weight before a competition (item 17 of the RWLQ: In how many
days do you usually cut weight before competitions?).

Judo Karate Taekwondo All

Do not perform a weight loss strategy 48.1% 71.8% 34.0% 50.0%
Less than 1 week 34.6% 7.7% 19.1% 21.7%

Less than 1 month 17.3% 15.4% 25.5% 19.6%
More than 1 month 0.0% 5.1% 21.3% 8.7%

The sum of each column gives 100%.

3.1.2. Strategies Used for Weight Loss

The most commonly used weight loss strategies are extensively listed in item 21 of
RWLQ. Special attention was paid to nutritional-based strategies that were centered in
fasting and fluid restrictions (Table 2). Approximately 55% of volunteers followed no
strategy, mainly because they were already in their target weight (Table 1) or required
minimal adjustments. On the other hand, 33% of participants declared to perform severe
fasting centered in food/water restriction, being higher in judo (48%). In addition, fasting
was commonly combined with increased exercise in conditions favoring dehydration. A
low number of competitors used a healthy diet as part of their weight loss program (only
12%, or 2% in the case of judo). We also found a significant association between nutritional
strategies to lose weight and the different combat sports (sig. < 0.05; CC = 0.602).

Table 2. Nutritional strategies to lose weight.

Judo Karate Taekwondo All

None 50.0% 61.5% 55.3% 55.1%
Balanced diet 1.9% 18.0% 19.1% 12.3%

Fasting * 48.1% 20.5% 25.5% 32.6%
(*) Fasting includes skipping one or two meals daily or not eating at all, and water restriction. The sum of each
column gives 100%.

3.1.3. Source of Information for the Weight Loss Strategy

A key point in the strategy used for weight loss is the role of influencers (item 20 of
RWLQ). Participants found influencers in three environments: gyms, family and social
contacts (including friends). Fifty-two percent of participants declared no influencer help
(Table 3) because they generally reached their category weight before the tournament,
confirming results from Tables 1 and 2. However, around 30% of individuals planned
the weight reduction strategy by themselves, mainly by searching for information on the
internet or social networks, being more common in judo (40%). The gym represents the
second influence environment (almost 15%), being higher in taekwondo (23%). In this
particular context, the coach represents the main influencer in all disciplines. Finally, other
environments, such as the family, have a very low influence (around 2%). The influence of
professionals (nutritionist) is minor, being around 2%. In any case, the associations are not
significant, the data of Table 3 being mostly indicators of a tendency.
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Table 3. Influence of the environment on weight loss.

Judo Karate Taekwondo All

Category weight 44.2% 61.5% 53.2% 52.2%
Individual itself * 40.4% 28.2% 17.0% 29.0%

Gym ** 11.5% 7.7% 23.4% 14.5%
Nutritionist 1.9% 0.0% 4.3% 2.2%
Others *** 1.9% 2.6% 2.1% 2.2%

(*) Internet. (**) Gym includes training partners and coach. (***) This includes family and friends. The sum of
each column is 100%.

3.2. Strategies to Lose Weight Regarding Competition Category, the Off-Season Body Weight and
Proximity of the Contest

Analyzing each individual sport discipline, judo competitors sought the greatest
weight losses. In particular, 50% of judo participants of lower weight categories (extra
light: less than 60 kg, medium-light: 60–66 kg and light: 66–73 kg) lost an average of
2–5 kg before a contest. This was also observed in 40% of middle weight judo competitors
(half middle: 73–81 kg and middle: 81–90 kg). However, the majority of karate and
taekwondo practitioners generally needed to lose 0.5–2 kg before contest. Nevertheless,
these associations were not significant. To analyze body weight loss strategies depending
on the discipline, the off-season body weight was correlated with the weight during
competitions. As a result, it was observed that those that competed in a body weight
closest to their normal weight had better results in competition. This was the case in two
thirds of judo competitors in light (less than 73 kg), 71% in half (73–90 kg) and 100% in
heavy (more than 90 kg) weights. Regarding karate, this occurred in 67% of light (less
than 67 kg), 65% of middle (67–75 kg) and 89% of heavy (more than 75 kg) weights. In
taekwondo, this occurred in 69% of light (less than 68 kg), 70% of middle (68–80 kg) and
70.5% of heavy (more than 80 kg) weights. All associations were significant (sig. < 0.05;
CC = 0.364)

In addition, the strategy used to lose weight differed depending to the proximity
to the competition. Around 60% of competitors with normal weight close to the weight
category in which they generally competed (less than 1 kg difference) did not perform
any strategy, besides dehydration before weight control. A proportion of 30% reduced
intake or increased exercise the day before weight control (Table 4). If the margin of the
usual weight with respect to the category was 1–3 kg, 53% preferred food restriction or
to increase exercise, or both. An additional 35% followed a diet under the supervision
of a dietitian (Table 4). This last group was mainly recorded in karate and taekwondo
competitors. Surprisingly, all judo athletes preferred food restrictions or to increase exercise,
or a combination of both strategies. Independently of the discipline, all competitors with
usual body weight surpassing 3 kg with respect to their category preferred food restrictions
or to increase exercise, or both (Table 4). We found a significant association (sig. < 0.05;
CC = 0.243) between the strategy to lose weight and the difference in weight with respect
to the competition weight class.

Table 4. Strategies to lose weight vs. difference of weight respect to weight class.

Weight Near the Upper
Limit of the Class (±1 kg)

Weight Surpassing 1–3 kg
the Upper Limit of the

Weight Class

Weight Passing More
than 3 kg the Upper Limit

of the Weight Class
Total

None 58.8% 11.8% 0.0% 55.1%
Diet 10.6% 35.3% 0.0% 12.3%

Reduced intake/
Increased energy

expenditure
30.6% 52.9% 100.0% 32.6%

The sum of each column gives 100%.
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3.3. Psychological Aspects Regarding the Eating Behaviour of Competitors

In order to analyze the nutritional information, an EAT-27 questionnaire was com-
pleted by the competitors at the same time as the RWLQ. Several key items emerged from
the EAT-27 complementing the information obtained from RWLQ. Item 7 (“I particularly
avoid foods with a high carbohydrate content (i.e., bread, rice, potatoes, etc)”) was the only
one to provide significant results in all combat disciplines. The majority of athletes never
(42%) or almost never (24.6%) avoided carbohydrate consumption. However, a significant
33.4% avoided carbohydrate consumption to a certain degree. These results seemed to go
in the same way as those obtained in item 16 (“I avoid food with sugar in them”), although
they were not significant in this particular item.

Figure 1A–C show the % response of each option as a function of body weight. For
more detail see Table S1. Significant associations are observed in item 2 (sig. = 0.030;
CC = 0.461), item 16 (sig. = 0.049; CC = 0.161), item 19 (sig. = 0.024; CC = 0.552) and item 25
(sig. = 0.015; CC = 0.684).

Figure 2A–D show the % responses of EAT 27 depending on the time spent by the
players to reduce body weight. For more detail see Table S2-. Significant associations
were observed in item 5 (sig. = 0.01; CC = 0.709), item 8 (sig. = 0.023; CC = 0.477), item 12
(sig. = 0.011; CC = 0.569), item 19 (sig. = 0.004; CC = 0.662) and item 20 (sig. = 0.027;
CC = 0.536).

As commented previously, an additional item was included in the EAT questionnaire,
referring to the use of laxatives and/or diuretics. This question is relevant because the
use of these substances is considered as doping in the majority of combat sports. In this
context, the majority of participants (91%) declared not taking these substances, and 9%
reported occasionally take them.

Figure 1. Cont.
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Figure 1. Answers of EAT-27 with respect to different weight categories (light, medium and heavy).

When the results of the EAT-27 questionnaire were analyzed taking into account the
competitor´s weight category, several significant associations were detected. Due to the
differences in weight categories among the sports disciplines, it was decided to unify them.
Independent of the sports disciplines, all competitors with body weight less than 65 kg
were considered light, 65–75 kg were medium, and more than 75 kg were considered heavy.
Item 2 (“I avoid eating when I am hungry”), item 16 (“I avoid foods with sugar in them”),
item 19 (“I display self-control around food”), item 22 (“I feel uncomfortable after eating
sweets”) and item 24 (“I like my stomach to be empty”) received higher scores in the heavy
weights (Figure 1A–C). It must be noted that 28% of heavy, 46% of medium and 39% of
light weights did not enjoy (item 25) trying new rich foods (Figure 1A–C). Altogether,
the answers obtained indicate that individuals in the heavy weight categories were more
concerned about their weight control compared to other categories. In this context, results
from Figure 1A–C provide a more complete picture than those depicted in Table 1 for
judo athletes, where two thirds that lost weight in less than one month but more than one
week were included in the medium weight category indicated in Figure 1B (65–75 kg).
Meanwhile, 50% and 50% of competitors that tried to lose weight during the last week
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before the competition were detected in the light and heavy weights, respectively. In karate
and taekwondo, these associations were not significant.

Figure 2. Cont.
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Figure 2. Answers of EAT-27 regarding the time involved for weight reduction (no reduction, less
than one week, less than one month and more than one month).

In addition, the analysis of EAT-27 provided some significant answers complementing
the information obtained in Table 1. Item 8 (“I feel that others would prefer if I ate more”)
received a higher score in those that reduced weight during the last week (Figure 2A–D).
However, item 11 (“I am preoccupied with a desire to be thinner”) and item 12 (“I think
about burning up calories when I exercise”) received higher scores in those individuals
that lost weight during the last month before the tournament (Figure 2A–D).

Reviewing each specific sports discipline, 22% of judo players that reduced weight
during the last week gave higher scores in item 8 of EAT-27. The same percentage (22%) of
judo players that reduced weight during the last week indicated that they never enjoyed
trying new foods (item 25). In addition, 67% of karate competitors that reduced weight
during the week before the competition gave higher scores in item 8. These competitors
did not usually follow a controlled diet plan, and a third generally preferred to induce
vomiting (33%) (item 26) and very few took laxatives and diuretics (item 27). No significant
associations with EAT-27 items were detected in taekwondo competitors.

As previously presented in Table 2, approximately 12% of participants declared to
follow a balanced diet, the majority of them competing in karate and taekwondo. Almost
two thirds (62%) answered positively in item 23 (“I engage in eating behavior”). The
positive answer to this item is logical when following a diet. Curiously, when a competitor
was not competing, and therefore did not need to maintain his/her body weight, 65% of
them reported to perform item 4 of EAT-27 (“I have gone on eating binges where I feel that
I may not be able to stop”).

4. Discussion

Key points related to unhealthy nutritional practices emerged from three items of
the RWLQ: time in advance (item 17), strategy used (item 21) and how did they know of
this strategy (item 20) (Tables 1–3). Regarding item 17 of RWLQ, we can confirm that in
general terms, longer lasting strategies are healthier for weight management [19]. In this
context, the pre-season period is the best moment to place weight goals and introduce
healthy nutritional guidelines [20]. Unfortunately, only 9% of participants that follow a
weight loss program do so with sufficient time. This is a point to insist for nutritional
education in this segment of practitioners. Fat mobilization, which is the only known
strategy for efficient weight loss, takes long periods of time, being particularly difficult in
competitors that generally have low fat mass [21]. Therefore, pre-season provides enough
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time to evaluate the convenience of weight loss and start healthy strategies for weight
adjustments, including diet and exercise.

Regarding the strategy used to lose weight (item 21 of RWLQ) (Table 2), the main
goal of nutritional education programs is to eliminate unhealthy nutritional practices and
explain the risks for health. In addition, these strategies significantly reduced glycogen
reservoirs, which are the main source of energy during competition [22,23]. Furthermore,
dehydration limits technical execution, accelerates fatigue and puts at risk cardiovascular
function, leading to sudden injury and life-threatening conditions [24]. Altogether, the
results shown in Tables 1–3 reinforce the figure of the sport nutritionist as a main actor to
manage healthy weight reduction in combat sports. However, this figure is absent in the
majority of cases.

Therefore, in order to obtain the best results in the competition, the data from Table 4
strongly indicate that the optimal weight category should be closest to their normal body
weight during the season. A larger weight difference with respect to their weight category
generally resulted in a higher tendency to follow unhealthy weight loss strategies. Finally,
the answer of item 7 of EAT-27 is worrying, as carbohydrates are the main source of energy
in combat sports, and avoiding consumption can dangerously limit the energy of the
athletes during the competition [25]. Altogether, the answers from EAT-27 indicate that
a significant percentage of competitors generally follow restricted diets with little flavor,
making this period of weight reduction (one week) very hard from a psychological point
of view. This could have a negative effect on reaching the weight goal by the day of the
competition.

The answers obtained from the questionnaires provided a general picture of the
behaviors related to dietetic habits that are present in around half of the competitors. The
limitation of this study, and others based on questionnaires, is if the answers provided by
participants reflect a real situation. A more comprehensive and in-depth study needs to be
designed and carried out. Nevertheless, the first noticeable outcome was that unhealthy
dietary habits were more prevalent among judo athletes (around 30%). This could be
associated with a matter of tradition and experience in this particular discipline. Judo is a
very popular combat sport because it was the first Olympic discipline coming from an East
Asian martial art and likely is more demanding than the others. An additional limitation is
that the Olympic weight classes in the three combat disciplines are not comparable among
the three sports disciplines. For instance, heavy weight in Olympic judo corresponds to
individuals with more than 100 kg. In Olympic karate, heavy weight starts at 75 kg and in
Olympic taekwondo at 80 kg. Therefore, the strategies and mental efforts to reach a certain
weight may differ, and this translates to different states of anxiety [26].

The most common unhealthy nutritional strategies observed, particularly in judo
athletes, included a rapid weight loss (one week) through severe food and water restriction,
planned without the control of a professional and following protocols found mainly on
the internet, with no scientific basis. The best results were obtained when an individual
competed in a weight category closest to their normal off-season weight. The results
seemed to indicate that participants identify strategies performed during the last week
before the competition unhealthier than those performed with more time in advance, such
as one month. In any case, as previously commented, the pre-season is the best moment
for weight adjustment. On the contrary, unhealthy practices were more common when the
competitor´s off-season body weight was far from the competition weight class. This was
mainly observed in light weight classes. In addition, carbohydrates were restricted during
weight loss strategies. The answers from the EAT-27 questionnaire reflected a strange
relationship with food along with the potential presence of certain bulimic-like behaviors
(i.e., item 4 of EAT-27).

Regarding this last point, one of the objectives of the present report was to extract
information for educational programs that can be delivered in national federations, training
centers and gyms to avoid unhealthy and even life-threatening nutritional practices. These
programs are not usually imparted, at least in Spain, for combat sports practitioners.
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This information would be instrumental for any country where these programs are not
regularly available. The present data indicated a significant use of unhealthy nutritional
strategies in approximately 30% of competitors (mainly in judo), suggesting that this
situation must be addressed with urgency. Furthermore, this is particularly worrying as the
individuals analyzed were university students that should have a more solid nutritional
knowledge than their non-university counterparts. Finally, the obtained data will help to
prepare educational courses in the area of nutrition and its relationship to health status,
particularly in teenagers and women that are high risk groups in these particular sport
disciplines [27,28].

5. Conclusions

Taking together all the data, the following guidelines are proposed for these sports
disciplines:

- Select a weight class closest to your usual off-season weight.
- Follow healthy dietetic habits under the supervision of a nutritionist, taking in consid-

eration the necessary time and method to reach the weight goal. The less disturbing
period is during pre-season.

- Surpassing the upper limit of the weight class by 200–400 g is acceptable. Under these
conditions, running and exercising for one hour before the weight control is sufficient
to reach the adequate weight.

- After the weight control, carbohydrates and proteins must be consumed in order to
replenish body reserves before the competition. Hydration is also equally important.

- Competitors should have a basic but solid education in nutrition, in order to be
independent when taking decisions.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/medicina57090897/s1. Table S1: Significant answers of EAT-27 regarding weight categories.
Table S2: Significant answers of EAT-27 regarding time involved for weight reduction.

Author Contributions: Conceptualization, A.M.-R. and E.R.; Methodology, A.M.-R.; Validation, C.M.-
C. and E.C.-G.; Formal Analysis, A.M.-R. and N.V.-S.; Investigation, A.M.-R. and N.V.-S.; Resources,
E.R.; Writing—Review and Editing, A.M.-R. and E.R.; Supervision, E.R.; Project Administration,
E.R.; Funding Acquisition, E.R. All authors have read and agreed to the published version of the
manuscript.

Funding: This study was supported by ISABIAL (grant number 190290) and the Official Funding
Agency for Biomedical Research of the Spanish Government, Institute of Health Carlos III (ISCIII)
through CIBEROBN (CB12/03/30038), which is co-funded by the European Regional Development
Fund.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of Miguel Hernandez University
(code IB-ER-01-15, 2015).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data that support the findings of this study are available from the
first author, upon reasonable request.

Acknowledgments: CIBEROBN is an initiative of Instituto de Salud Carlos III, Spain.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Artioli, G.G.; Gualano, B.; Franchini, E.; Scagliusi, F.B.; Takesian, M.; Fuchs, M.; Lancha, A.H., Jr. Prevalence, magnitude, and

methods of rapid weight loss among judo competitors. Med. Sci. Sports Exerc. 2010, 42, 436–442. [CrossRef] [PubMed]
2. Brito, C.J.; Roas, A.F.C.; Brito, I.S.S.; Marins, J.C.B.; Córdova, C.; Franchini, E. Methods of body mass reduction by combat sport

athletes. Int. J. Sport Nutr. Exerc. Metab. 2012, 22, 89–97. [CrossRef] [PubMed]

https://www.mdpi.com/article/10.3390/medicina57090897/s1
https://www.mdpi.com/article/10.3390/medicina57090897/s1
http://doi.org/10.1249/MSS.0b013e3181ba8055
http://www.ncbi.nlm.nih.gov/pubmed/19952804
http://doi.org/10.1123/ijsnem.22.2.89
http://www.ncbi.nlm.nih.gov/pubmed/22349031


Medicina 2021, 57, 897 12 of 12

3. Lakicevic, N.; Roklicer, R.; Bianco, A.; Mani, D.; Paoli, A.; Trivic, T.; Ostojic, S.M.; Milovancev, A.; Maksimovic, N.; Drid, P. Effects
of rapid weight loss on judo athletes: A systematic review. Nutrients 2020, 12, 1220. [CrossRef] [PubMed]

4. Matthews, J.J.; Stanhope, E.N.; Godwin, M.S.; Holmes, M.; Artioli, G.G. The magnitude of rapid weight loss and rapid weight
gain in combat sport athletes preparing for competition: A systematic review. Int. J. Sport Nutr. Exerc. Metab. 2019, 29, 441–452.
[CrossRef]

5. Oppliger, R.A.; Steen, S.A.; Scott, J.R. Weight loss practices of college wrestlers. Int. J. Sport Nutr. Exerc. Metab. 2003, 13, 29–46.
[CrossRef] [PubMed]

6. Alderman, B.; Landers, D.M.; Carlson, J.; Scott, J.R. Factors related to rapid weight loss practices among international-style
wrestlers. Med. Sci. Sports Exerc. 2004, 36, 249–252. [CrossRef]

7. Barley, O.R.; Chapman, D.W.; Abbiss, C.R. Weight loss strategies in combat sports and concerning habits in mixed martial arts.
Int. J. Sports Physiol. Perform. 2018, 13, 933–939. [CrossRef] [PubMed]

8. Reale, R.; Slater, G.; Burke, L.M. Weight management practices of Australian Olympic combat sport athletes. Int. J. Sports Physiol.
Perform. 2018, 13, 459–466. [CrossRef] [PubMed]

9. Mendes, S.H.; Tritto, A.C.; Guilherme, J.P.; Solis, M.Y.; Vieira, D.E.; Franchini, E.; Lancha, A.H., Jr.; Artioli, G.G. Effect of rapid
weight loss on performance in combat sport male athletes: Does adaptation to chronic weight cycling play a role? Br. J. Sports
Med. 2013, 47, 1155–1160. [CrossRef]

10. Artioli, G.G.; Iglesias, R.T.; Franchini, E.; Gualano, B.; Kashiwagura, D.B.; Solis, M.Y.; Benatti, F.B.; Fuchs, M.; Lancha Junior, A.H.
Rapid weight loss followed by recovery time does not affect judo-related performance. J. Sports Sci. 2010, 28, 21–32. [CrossRef]

11. Yang, W.H.; Heine, O.; Pauly, S.; Kim, P.; Bloch, W.; Mester, J.; Grau, M. Rapid rather than gradual weight reduction impairs
hemorheological parameters of Taekwondo athletes through reduction in RBC-NOS activation. PLoS ONE 2015, 10, e0123767.
[CrossRef]

12. Reale, R.; Slater, G.; Burke, L.M. Acute-weight-loss strategies for combat sports and applications to Olympic success. Int. J. Sports
Physiol. Perform. 2017, 12, 142–151. [CrossRef]

13. Pettersson, S.; Ekström, M.P.; Berg, C.M. Practices of weight regulation among elite athletes in combat sports: A matter of mental
advantage? J. Athl. Train. 2013, 48, 99–108. [CrossRef]

14. Martínez-Rodríguez, A.; Vicente-Salar, N.; Montero-Carretero, C.; Cervelló-Gimeno, E.; Roche-Collado, E. Eating disorders and
diet management in contact sports; EAT-26 questionnaire does not seem appropriate to evaluate eating disorders in sports. Nutr.
Hosp. 2015, 32, 1708–1714. [CrossRef] [PubMed]

15. Martinez-Rodriguez, A.; Vicente-Salar, N.; Montero-Carretero, C.; Cervello, E.; Roche, E. Nutritional strategies to reach the weight
category in judo and karate athletes. Arch. Budo 2015, 11, 381–391.

16. Artioli, G.G.; Scagliusi, F.; Kashiwagura, D.; Franchini, E.; Gualano, B.; Junior, A.L. Development, validity and reliability of a
questionnaire designed to evaluate rapid weight loss patterns in judo players. Scand. J. Med. Sci. Sports 2010, 20, e177–e187.
[CrossRef] [PubMed]

17. Garner, D.M.; Olmsted, M.P.; Bohr, Y.; Garfinkel, P.E. The eating attitudes test: Psychometric features and clinical correlates.
Psychol. Med. 1982, 12, 871–878. [CrossRef]

18. Escobar-Molina, R.; Rodríguez-Ruiz, S.; Gutiérrez-García, C.; Franchini, E. Weight loss and psychological-related states in
high-level judo athletes. Int. J. Sport Nutr. Exerc. Metab. 2015, 25, 110–118. [CrossRef] [PubMed]

19. Manore, M.M. Weight management for athletes and active individuals: A brief review. Sports Med. 2015, 45 (Suppl. 1), S83–S92.
[CrossRef] [PubMed]

20. Westerterp, K.R. Exercise, energy balance and body composition. Eur. J. Clin. Nutr. 2018, 72, 1246–1250. [CrossRef] [PubMed]
21. Purdom, T.; Kravitz, L.; Dokladny, K.; Mermier, C. Understanding the factors that effect maximal fat oxidation. J. Int. Soc. Sports

Nutr. 2018, 15, 3. [CrossRef]
22. Tarnopolsky, M.A.; Cipriano, N.; Woodcroft, C.; Pulkkinen, W.J.; Robinson, D.C.; Henderson, J.M.; MacDougall, J.D. Effects of

rapid weight loss and wrestling on muscle glycogen concentration. Clin. J. Sport Med. 1996, 6, 78–84. [CrossRef]
23. Lambert, C.; Jones, B. Alternatives to rapid weight loss in US wrestling. Int. J. Sports Med. 2010, 31, 523–528. [CrossRef]
24. Cheuvront, S.N.; Kenefick, R.W. Dehydration: Physiology, assessment, and performance effects. Compr. Physiol. 2014, 4, 257–285.

[CrossRef]
25. Pettersson, S.; Berg, C.M. Dietary intake at competition in elite Olympic combat sports. Int. J. Sport Nutr. Exerc. Metab. 2014, 24,

98–109. [CrossRef]
26. Martínez-Rodríguez, A.; Vicente-Salar, N.; Montero-Carretero, C.; Cervelló-Gimeno, E.; Roche-Collado, E. Effect of diet manage-

ment on anxiety in combat sports. Univ. Psychol. 2019, 18, 1–13. [CrossRef]
27. Berkovich, B.E.; Eliakim, A.; Nemet, D.; Stark, A.H.; Sinai, T. Rapid weight loss among adolescents participating in competitive

judo. Int. J. Sport Nutr. Exerc. Metab. 2016, 26, 276–284. [CrossRef]
28. Loveless, M.B. Female athlete triad. Curr. Opin. Obstet. Gynecol. 2017, 29, 301–305. [CrossRef]

http://doi.org/10.3390/nu12051220
http://www.ncbi.nlm.nih.gov/pubmed/32357500
http://doi.org/10.1123/ijsnem.2018-0165
http://doi.org/10.1123/ijsnem.13.1.29
http://www.ncbi.nlm.nih.gov/pubmed/12660404
http://doi.org/10.1249/01.MSS.0000113668.03443.66
http://doi.org/10.1123/ijspp.2017-0715
http://www.ncbi.nlm.nih.gov/pubmed/29283792
http://doi.org/10.1123/ijspp.2016-0553
http://www.ncbi.nlm.nih.gov/pubmed/28872383
http://doi.org/10.1136/bjsports-2013-092689
http://doi.org/10.1080/02640410903428574
http://doi.org/10.1371/journal.pone.0123767
http://doi.org/10.1123/ijspp.2016-0211
http://doi.org/10.4085/1062-6050-48.1.04
http://doi.org/10.3305/nh.2015.32.4.9214
http://www.ncbi.nlm.nih.gov/pubmed/26545540
http://doi.org/10.1111/j.1600-0838.2009.00940.x
http://www.ncbi.nlm.nih.gov/pubmed/19793217
http://doi.org/10.1017/S0033291700049163
http://doi.org/10.1123/ijsnem.2013-0163
http://www.ncbi.nlm.nih.gov/pubmed/25029701
http://doi.org/10.1007/s40279-015-0401-0
http://www.ncbi.nlm.nih.gov/pubmed/26553496
http://doi.org/10.1038/s41430-018-0180-4
http://www.ncbi.nlm.nih.gov/pubmed/30185845
http://doi.org/10.1186/s12970-018-0207-1
http://doi.org/10.1097/00042752-199604000-00003
http://doi.org/10.1055/s-0030-1254177
http://doi.org/10.1002/cphy.c130017
http://doi.org/10.1123/ijsnem.2013-0041
http://doi.org/10.11144/Javeriana.upsy18-2.edma
http://doi.org/10.1123/ijsnem.2015-0196
http://doi.org/10.1097/GCO.0000000000000396

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Questionnaires 
	Procedure 
	Data Analysis 

	Results 
	The Process of Weight Loss in Combat Sports before Competition 
	Length of the Weight Loss Process 
	Strategies Used for Weight Loss 
	Source of Information for the Weight Loss Strategy 

	Strategies to Lose Weight Regarding Competition Category, the Off-Season Body Weight and Proximity of the Contest 
	Psychological Aspects Regarding the Eating Behaviour of Competitors 

	Discussion 
	Conclusions 
	References

