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Abstract

Background: Extreme dieting is a well-known phenomenon in combat sports, and still, little research has explored the link between
extreme dieting and confidence levels among martial artists.

Methods: In this cross-sectional study, extreme dieting and sport-specific self-confidence among 111 Swedish athletes practicing
mixed martial arts (MMA) or Brazilian jiu-jitsu (B]]) were examined. Athletes completed an online survey containing the Eating
Disorder Examination questionnaire (EDE-Q) and the Trait Sport-Confidence inventory (TSCI).

Results: The results showed that MMA athletes dieted in more extreme ways than BJJ athletes, primarily via restricted eating. They
also had higher sport-specific self-confidence, which was positively correlated with weight loss. B]J athletes used less restrictive
eating than MMA athletes, but those who did diet in extreme ways experienced lower self-confidence compared to MMA athletes.
Conclusions: The results are consistent with previous studies showing rapid weight loss in MMA athletes and suggest that some
martial artists are at a particular risk of extreme dieting and possible sequelae. There is a link between self-confidence and weight

loss, but it seems to allude to a comprehensive explanation and is in need of further research.
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1. Background

Extreme dieting in sports is not a new phenomenon-
it has been previously observed in many classic Olympic
sports such as boxing, wrestling, taekwondo, and judo (1-3).
However, there is an information gap concerning the detri-
mental effects of extreme dieting for certain newer sports.
Mixed martial arts (MMA) and Brazilian jiu-jitsu (B]]) have
recently increased in popularity (4, 5) and the expansion
hasled to media exposure and debate on unhealthy weight
loss among especially MMA athletes (6-8). For this reason,
martial arts organizations need informed practices to keep
their athletes in good health.

MMA and BJ] both are martial arts where participants
compete in specific weight categories, which often leads to
“adjustment” of body weight before a competition in order
to maximize chances of winning. This form of weight loss
is nowadays seen as rather “normal” and is to some a com-
pulsory aspect of competition (2, 3). Professional MMA ath-
letes weigh in twenty-four to thirty-six hours before com-
petition, and amateurs circa five hours before. This prac-
tice is considered to be the greatest contributing factor to
the fast and extreme weight loss among martial artists (9)

who generally seek to weigh in at the lowest weight pos-
sible and afterwards attempt to regain weight rapidly be-
fore the competition (10). In comparison, the majority of
BJJ organizations allow competitors to weigh in just before
competition in order to avoid engagement in extreme di-
eting. However, this practice may also lead to persistent
problems with food and eating that can be either physi-
cally, psychologically, and/or psychosocially harmful.

In certain sports, the concept of athletic anorexia has
been introduced to explain unhealthy weight loss (11). Ath-
letic anorexia is a continuous stage of dieting and there-
fore differs from the more volatile extreme dieting used by
mixed martial artists. The figure skater always strives to be
thin whilst the martial artist needs to lose weight before
weighing in and then gain it again before competition.

Extreme dieting is manifested in many different forms,
such as restrictive nutritional intake and/or excessive use
of laxatives. Another common proceeding is to use a hot
sauna in order to lose weight in water (12) or hot water
immersion (13). While martial arts are very physically de-
manding, it is not uncommon for athletes to compete in a
dehydrated state as a result of their attempts at weight loss
(2, 14, 15). However, acute dehydration can lead to struc-
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tural changes in the brain, such as reductions in white as
well as grey brain mass, thus exposing dehydrated partic-
ipants to more severe consequences if enough damage is
applied to the head (16,17). This is alarming since recent re-
search reported that 12.7 % of all fights end in a knockout,
and microstructural changes in the brain have been linked
to the number of knockouts suffered (18).

Extreme dieting can lead to decreased cognitive func-
tions such as impaired short-term memory and concentra-
tion, as well as a lack of self-confidence, confusion, and de-
pression, all of which can influence the competitive per-
formance of athletes (19, 20). Despite the obvious hazards,
many martial arts athletes consider themselves forced to
use these methods to cope with the weight limit of their
desired sports (10), and this dramatic weight decrease is
often the result of the desire to face physically weaker
opponents (21). Athletes, compared to non-athletes, suf-
fer more from extreme dieting, especially in sports where
weight is considered an “edge” such as judo, weightlifting,
and wrestling (22-24). Some studies of the relationship be-
tween weight loss and success show that weight loss may
at least partially contribute to enhanced competitive out-
comes (25, 26), but these results have not been consistent
(26,27).In1997, three college wrestlers in the United States
died due to heat stroke and dehydration caused by extreme
weight drops (25). The deaths forced the National Colle-
giate Athletic Association to update its rules and require-
ments concerning dieting to prevent further deaths (25).
Various martial arts federations have begun to apply meth-
ods of weight regulation, but no consensus prevails and
the dietary culture in MMA has already resulted in deaths
(10).

Eating disorders in athletes have been researched (12,
23) but there is comparatively less research on the con-
nection between dieting and sport-specific self-confidence
in athletes. Competitively successful martial artists are
characterized by high mental resilience, self-confidence,
and positive attitudes (28-30). Thus, a well-grounded as-
sumption would be that martial artists that do well in the
competition also have greater self-confidence than martial
artists who are not as successful. In relation to extreme di-
eting, Pettersson and Berg (15) explored the importance of
weight loss for the athletes’ perceived self-confidence and
found that athletes seemed to gain confidence by cutting
weight. Considering the vast literature that points to the
cognitive detrimental effects of weight loss, such as low
self-confidence, these findings seems contradictory and in
need of more research.

2. Objectives

The present study aimed to compare MMA and BJJ,
which differ in weighing in before competitions, to assess
which athletes are most at risk for extreme weight loss. As
it is not clear how self-confidence may affect weight loss
amongst martial artists, the relationship between partic-
ipants’ weight loss and sport-specific self-confidence will
also be explored through the following hypotheses:

1) MMA athletes lose more weight and exhibit more dis-
ordered eating than BJJ athletes due to their volatile diet-
ing (23, 31).

2) Athletes who diet in extreme ways show less sport-
specific self-confidence than other athletes.

3. Methods

3.1. Data Collection and Participants

Initially, 137 participants were recruited by mailing sur-
veys to local MMA and BJJ clubs. Twenty-six of the will-
ing participants were eliminated because they gave incom-
plete answers or did not meet the criteria for inclusion,
leaving 111 participants eligible for the study (MMA: n = 47;
BJJ: n = 64). As the study needed to make a distinction be-
tween the groups, participants had to state that they prac-
ticed MMA or BJJ.

Since there are no established guidelines dictating
when MMA and BJJ athletes are considered “elite”, we cre-
ated our own division of athletes based on prior literature
(32,33). In order to qualify as a serious practitioner, partici-
pants had to have practiced for at least four years and exer-
cise a minimum of six hours per week. Consequently, the
current sample may be considered elite- or at least semi-
elite. Furthermore, BJ] athletes had to have a blue belt, and
to participate in @a minimum of four tournaments a year,
while MMA athletes had to have completed at least four
fights in total. Note that the heavyweight and plus classes
in MMA (> 100.5 kg) and BJ] (> 120 kilograms [kg]) also
were excluded based on the unlikeliness that these partici-
pants dietin the same way as the others. Overall, the partic-
ipants’ weight ranged from 52 kg to 93 kg. Exclusion crite-
ria for both groups were thus experience below four years
and|/or less than six hours a week training on a regular ba-
sis. BJJ athletes were excluded if they did not have a blue
belt (i.e., they were only white belts) and/or if they did not
compete in at least four tournaments per year. MMA ath-
letes were excluded if they had below four fights in total.

3.2. Measurements

Besides demographic data such as age, gender, and
sporting occurrences, we asked for data on athletes’ cur-
rent weight, intended weight class for competition, to-
tal weight loss (in kg), time of weight loss, number of
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years trained, and training hours per week. All these items
used an open-answer format. The questionnaires were dis-
tributed online.

Extreme weight loss. We measured extreme dieting
by determining the actual amount (in kg) of weight lost
and the relative weight loss (i.e., weight loss in propor-
tion to body weight). For example, an athlete who weighs
93 kg and whose weight loss results in a weight of 90 kg
would not be classified as having lost an extreme amount
of weight, whereas an athlete with a body weight of 60 kg
who loses the same amount-3 kg-might be considered to
have engaged in extreme weightloss. The human body can
tolerate a short term weight loss of less than 4 percent by
practicing dehydration (34), but this notion has been criti-
cized by Burke et al. (35), who suggest a maximum weight
reduction of 2 to 3 percent of the total body weight if it
is made with sufficient nutritional and hydrational man-
agement. However, there are no established guidelines
for what could be considered an extreme weight loss; and
therefore, our classification is arbitrary.

The participants also completed the Eating Disorder
Examination questionnaire (EDE-Q) (35), which is based on
a28-day interval and this interval was modified to focus on
the 28 days prior to the participant’s most recent compe-
tition, in order to capture the eating behavior related to
their athletic context. The EDE-Q has four subscales: restric-
tive eating, eating concern, shape concern, and weight con-
cern. Each item is answered on a 7-point Likert scale rang-
ing from 0 (“no days”) to 6 (“every day”). The item scores for
each subscale are averaged to provide subscale scores, and
a global score can be calculated by averaging the subscale
scores. Higher scores are indicative of more severe eating
disorder psychopathology.

Traditionally, based on the theoretically derived sub-
scales of the EDE, a mean global score of 4.0 has been used
asathreshold for ED psychopathology in community stud-
ies of the EDE-Q. However, evidence from clinical settings
has shown that nearly half of the patients diagnosed with
an ED obtain a global score of less than 4.0 (36). It is there-
fore probable thata cut-off of 4.0 haslimited clinical utility,
and if utilized for screening purposes, may yield an under-
estimate of the prevalence of ED (37).

All subscales reported adequate reliability in subse-
quentanalyses (restrictive eating: av=0.84; eating concern:
«a=0.77;shape concern: & =0.89; weight concern: «=0.73).

Sport-specific confidence. The participants also com-
pleted the Trait Sport-Confidence inventory (TSCI) (38) to
determine their sport-specific self-confidence. TSCI total
score ranges from 13 to 117, with scores of 13 - 39 indicat-
ing low sport-specific self-confidence, 40 - 90 indicating
average self-confidence, and 91 - 117 indicating high self-
confidence. TSCI reported adequate reliability (cv = 0.86).
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3.3. Statistics

All analyses were conducted using IBM SPSS statistics
23,and all visualizations were conducted in R Studio. In the
initial phase, assumptions and normality were assessed.
Descriptive statistics were established, and a correlation
analysis of all experimental variables was performed us-
ing Pearson’s r. To explore the potential differences be-
tween groups, a MANOVA was performed in which all ex-
perimental variables were included (i.e., the dieting, disor-
dered eating and self-confidence variables). Based on an a
priori power analysis using G*power, 64 participants were
required for an effect size of .4, an error probability of .05,
and a power of 0.95. This was based on the MANOVA op-
tion calculation, utilizing two groups (and eight outcome
variables (total EDE-Q, its four subscales, weight loss, sport-
specific self-confidence and relative weight loss).

3.4. Ethics

To ensure that the study complied with the ethical prin-
ciples of the declaration of Helsinki, the survey was pre-
sented as a study on martial arts practice and behavior re-
lated to mental health and food. An effort was made to
avoid stating the exact content of the study to decrease par-
ticipant bias, like for example social desirability. The study
was anonymous, and participation was voluntary. Partic-
ipants could refrain from participation whenever neces-
sary, as stated by the ethical principles. All collected infor-
mation was used only in this study, as per the utility re-
quirement.

4. Results

Table 1 shows the descriptive data for all athletes di-
vided by their chosen martial art. Initially, age, gender, and
competitive level was controlled for and found not to af-
fect the results. All variables were normally distributed, ex-
cept for weight loss and relative weight loss. See descrip-
tive data in Table 1 below.

As can be seen in Table 1 MMA athletes reported an over-
all higher score on the Eating Disorders Examination ques-
tionnaire than did BJJ athletes. Specifically, MMA athletes
were found to use more restrictive methods of dieting, ac-
cording to the EDE-Q, than were BJJ athletes. In addition,
MMA athletes (Mdn = 0.03) showed greater relative weight
loss than did the BJJ athletes (Mdn = 0.01; U =568, n1 =47,
n2=64,P< 0.001).

The results of the correlation analyses regarding sport-
specific confidence, weight loss, relative weight loss, EDE-
Q total, and EDE-Q restrictive eating are shown in Table 2
below.
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Table 1. Descriptive Data of the Participants According to Chosen Martial Art*

MMA BJJ

Age 3149 £ 6.3 32.63+£6.2
Hours training per week 12.87 + 4.13 9.64 +3.78
Years practiced 8.85 £ 4.09 8.48 £3.83
Weight 71.05 £ 10.11 7611 £ 9.49
Weight loss, kg 2.03%1 125 £11
Relative weight loss, kg 0.03 % 0.01 0.01 % 0.01
Sport-specific self-confidence 80.06 £ 21.27 67.84 £ 25.58
MMA competitions/BJJ tournaments 11.01 £ 6.02 3.94 +2.04
EDE-Q total 2.6 1+38 1.46 +1.04
EDE-Q restrictive eating 278 152 2.04£143
EDE-Q eating concern 1.02 + 111 0.85+1.08
EDE-Q shape concern 159 +135 13 £129
EDE-Q weight concern 1.87 £131 156 £ 1.24

Abbreviations: B]], Brazilian jiu-jitsu; EDE-Q, Eating Disorder Examination ques-
tionnaire; MMA, mixed martial arts.
*Values are expressed as mean =+ SD.

All of the statistical assumptions for utilizing a
MANOVA were met, except for the homogeneity of covari-
ance matrices (Box’s test significant at P < 0.001). Thus, we
used Pillai’s trace which is robust to this violation when
sample sizes are roughly equal (39).

The total MANOVA model was significant, F(5, 105) =
4.75, P < 0.001, 7> = 0.18. Specifically, MMA athletes lost
more weight in total, F(1, 109) = 12.55, P < 0.001, 7* = 0.1,
more relative weight in total, F(1,109)=14.15,P < 0.001,7> =
0.12, displayed higher total EDE-Q score, F(1,109)=5.06,P =
0.03,7* =0.04, displayed more restrictive eating, F(1,109) =
6.86, P=0.01, 7> = 0.06. and reported higher sport-specific
self-confidence than BJJ athletes, F(1, 109) = 7.1, P < 0.001,
7? =.06. The results are displayed in Figure 1and Figure 2
below.

5. Discussion

Two martial art sports with two different systems of
weighing in before competition were compared to assess
whether and which athletes were at risk of extreme dieting
and lack of sport-specific confidence. The results showed
that MMA athletes exhibited more extreme relative weight
loss and extreme dieting than the BJJ athletes as the first
hypothesis stated.

However, in opposition to the second hypothesis, the
results showed that MMA athletes, despite exhibiting more
extreme dieting, also reported higher sport-specific self-
confidence than did the BJJ athletes.

The differences in weight loss activities accords with
previous research suggesting that weight loss in MMA gen-
erally is more extreme than in other combat sports (6, 10)
MMA athletes, as noted, have more time than BJJ athletes
to tamper with their weight before competition. As previ-
ously reported by Pettersson and Berg (15), hydration levels
might not be fully restored because of the weight loss, and
this may affect the athletes’ health in the long run.

While more excessive dieting was associated with
higher sport-specific confidence in MMA athletes, there
was no significant link to explicit eating disorders. Al-
though extreme dieting might influence performance
negatively due to issues related to physical well-being as
well as cognitive functions (1, 20), there is also evidence
that athletes perform well in competition in spite of their
extreme weightloss (2,3). The findings in the present study
indicated that athletes who reported much-lost weight
also possessed high sport-specific self-confidence in line
with Pettersson et al.’s study (3) regarding the "mental ad-
vantages" of weightloss. Several explanations are plausible
such as the fact that the reported high sport-specific confi-
dence might be a protective factor against psychopathol-
ogy, to be compared with the study by (40) who measured
self-esteem and weight loss. Another possible explanation
could be that the path towards a restrictive eating dis-
order only had been initiated, and follow-up studies on
athletes with high sport-specific confidence and extreme
weight-loss would be informative to determine whether
they would continue to possess the high self-confidence
despite the weight tampering or if psychopathology might
arise over time.

Despite the differences in eating disordered behav-
ior and actual weight loss as measured by the EDE-Q,
there were no significant correlations for either group be-
tween EDE-Q and sport-specific self-confidence. However,
self-confidence was significantly correlated to the actual
weight loss measured in kilos for MMA athletes. The cor-
relational results thus suggest that the process of losing
weight amongst MMA athletes may be positively associ-
ated with higher self-confidence and mental advantages,
but that eating disordered behavior has a less clear rela-
tionship to self-confidence. In other words, the weight
loss itself may be mentally beneficial, but once this pro-
cess turns into eating disordered behavior, it becomes
vague whether it still provides the same mental advan-
tage. On the contrary, no significant correlations be-
tween eating disordered behavior, weight loss, and self-
confidence was found for BJJ athletes; thus, the relation-
ship between dieting, disordered eating, and the construct
of self-confidence seems less important for BJj athletes who
are regulated by stricter timeframes.

Although unfortunate, it is difficult to compare stud-
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Table 2. Correlations Between Dieting, Relative Weight Loss®, EDE-Q Total, EDE-Q Restrictive Eating, and Sport-Specific Self-confidence Among MMA and BJ] Athletes (In Paren-

thesis)
Weight Loss Relative Weight Loss EDE-Q Total EDE-Q Restrictive Eating
Weight loss 0 0 0 0
Relative weight loss 0.95°(0.98%) 0 0 0
EDE-Q total 0.53° (0.58") 0.21(0.54%) 0 0
EDE-Q restrictive eating 0.42° (0.51°) 0.29° (0.54°) 0.71° (0.70°) 0
Sport-specific self-confidence 0.39° (-0.1) 0.49° (0.06) 0.3(-0.04) 0.18(0.07)
Abbreviations: B]], Brazilian jiu-jitsu; EDE-Q, Eating Disorder Examination questionnaire; MMA, mixed martial arts.
#See methods section for a description of the term “relative weight loss”.
p<0.01.
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Figure 1. MANOVA with relative- and total weight loss, EDE-Q and restrained eating as dependent variable and sport as independent variable. Note. TWL, total weight loss;
RWL, relative weight loss; EDEQ, Eating Disorder Examination questionnaire; RE, restricted eating.

ies regarding weight loss in martial arts or other sports di-
vided into weight classes, as the methods differ, and the
outcomes are mixed. According to Reale etal. (27) there are
few studies overall related to weight loss and weight gain
in competition performance. Therefore more research is
needed (but, see (41)). Additionally, the cited studies do
not report self-confidence; thus, the current study was
conducted under the assumption that being successful in
competition is highly linked to being self-confident.

In accordance with the prerequisites of the EDE-Q, the
athletes’ eating behavior was measured 28 days before the
competition, and therefore, no conclusions about athletes’
relation to food beyond this time frame could be drawn.
It is possible for athletes showing indications of extreme
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dieting had a healthy attitude to food in their everyday
life beyond the competition period. Finally, cross-sectional
studies provide only an indication of athletes’ current
weight-related issues. To fully rule out participants’ use of
weight loss as merely a tool to reach their desired weight
class, longitudinal studies would be required. This is a
salient limitation, as it would be beneficial to explore if
weight loss generates self-confidence and to what extent.
The time frame MMA athletes can regain weight dif-
fers from the one BJJ athletes are given. This regulation
may indirectly contribute to enhance extreme dieting (and
weight gain). However, greater weight loss was also associ-
ated with better self-confidence for MMA athletes and not
for B]J athletes. This indicates that the weight loss may give
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Figure 2. Differences in sport-specific confidence amongst MMA- and BJJ athletes

a mental “edge” to MMA competitors, who could gain a
physical advantage through this practice; however, a cor-
relational analysis cannot account for the causal relation-
ship.

5.1. Conclusions

The results show that MMA athletes lose more weight
when than BJJ athletes due to their volatile dieting, but
they also show higher sport-specific confidence than BJJ
athletes in spite of their extreme dieting and possible eat-
ing disorders.

As the ruleset regarding weight management in MMA
may stimulate more extreme dieting than the short time-
frame in BJ], there is a need to discuss and approach these
problems as no one is likely to benefit from sports if they
do not also engage in a healthy lifestyle. One suggestion
would be to only allow a certain percentage of the partic-
ipants’ body mass to be dieted ahead of the competition.
Other suggestions would include pre-measuring of ath-
letes’ usual weightand locate them into a “natural weight”
class or for MMA organizations to adopt the weigh in rules
of BJJ.
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