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Abstract

During COVID-19, athletes have been forced to compete in the absence of audience. Athletic and cognitive performance
have been shown to be both incremented and decremented when competing either with or without audience, something
that has been termed ‘social facilitation’. The current study sought to investigate this effect in a naturalistic experiment
due to the current pandemic, in a sport in which the effect has never been examined; mixed martial arts (MMA). A
performance variable was constructed, and data from 86 fighters who competed during COVID-19 were collected and
compared to previous competition history. In total, 586 bouts were analyzed. Data distribution and assumptions were
explored in which non-normal distribution was found. Subsequently, a test of marginal homogeneity and a Wilcoxon
Signed Ranks test were performed. The results showed that MMA fighters who won their bout without audience
displayed poorer performance’s in previous bouts, which were attended by audience. The current study further explores
the notion of social facilitation effects and suggests there may be a need to pro-actively incorporate training alternatives
that could mitigate performance decrements in fighters who are prone to negative effects due to external stimuli, such as
an audience. However, due to the limited observations in the non-audience condition the study results should be
interpreted cautiously and considered highly preliminary.
Keywords: Combat sports; martial arts; mixed martial arts; COVID-19; performance analysis; social facilitation.

El rendimiento mejora en ausencia de
espectadores: datos pareados de luchadores de
artes marciales mixtas durante la COVID-19
Resumen

Aumentos de desempenho sem público: dados
comparados de lutadores de artes marciais
mistas durante a COVID-19
Resumo

Durante la COVID-19, los deportistas han tenido que
competir sin público. Se ha demostrado que el rendimiento
deportivo y cognitivo puede aumentar o disminuir al
competir con o sin espectadores, lo se ha denominado
"facilitación social". Este estudio investigó este efecto
mediante un experimento naturalista debido a la pandemia
actual, en un deporte, las artes marciales mixtas (MMA), en
el que nunca había sido analizado. Se construyó una
variable de rendimiento y se recopilaron datos de 86
luchadores que compitieron durante la COVID-19,
comparándolos con sus historiales de competiciones
anteriores. En total, se analizaron 586 combates. Se exploró
la distribución de datos y los supuestos estadísticos,
encontrando una distribución no normal. Seguidamente, se
realizó un test de homogeneidad marginal y un test de
Rangos con Signo de Wilcoxon. Los resultados mostraron
que los luchadores de MMA que ganaron su combate sin
audiencia mostraron un peor rendimiento en combates
anteriores, con espectadores. Este estudio profundiza en la
noción de efectos de facilitación social y sugiere que puede
existir la necesidad de incorporar de forma proactiva
alternativas de entrenamiento, que podrían mitigar la
disminución de rendimiento en luchadores propensos a
sufrir este efecto negativo debido a estímulos externos,
como son los espectadores. Sin embargo, debido a las
observaciones limitadas en la condición de sin
espectadores, los resultados de este estudio deben

Durante a COVID-19, os atletas foram forçados a competir
na ausência de público. Foi demonstrado que o
desempenho atlético e cognitivo aumenta e diminui ao
competir com ou sem público, algo que foi denominado
“facilitação social”. O presente estudo procurou investigar
esse efeito num experimento natural devido à pandemia
atual, num desporto em que o efeito nunca foi examinado:
artes marciais mistas (MMA). Uma variável de desempenho
foi construída e dados de 86 lutadores que competiram
durante a COVID-19 foram recolhidos e comparados com o
histórico de competições anteriores. No total, 586 lutas
foram analisadas. A distribuição dos dados e os
pressupostos foram explorados, nos quais foi encontrada
uma distribuição não normal. Posteriormente, foi realizado
um teste de homogeneidade marginal e um teste de
Wilcoxon Signed Ranks. Os resultados mostraram que
lutadores de MMA que venceram a luta sem público
apresentaram piores desempenhos nas lutas anteriores,
que contaram com a presença do público. O estudo atual
explora ainda a noção de efeitos de facilitação social e
sugere que pode haver uma necessidade de incorporar
proativamente alternativas de treino que poderiam mitigar
decréscimos de desempenho em lutadores que são
propensos a efeitos negativos devido a estímulos externos,
como uma audiência. No entanto, devido às observações
limitadas na condição de não público, os resultados do
estudo devem ser interpretados com cautela e
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interpretarse con cautela y considerarse muy preliminares.
Palabras clave: Deportes de combate; artes marciales;
artes marciales mixtas; COVID-19; análisis de rendimiento;
facilitación social.

considerados altamente preliminares.
Palavras-chave: Desportos de combate; artes marciais;
artes marciais mistas; COVID-19; análise do rendimento;
facilitação social.

1. Introduction
MMA is a combat sport in which practitioners are allowed to utilize both striking and
grappling techniques (Spencer, 2009). The sport has experienced a tremendous growth in
popularity (Blue, 2013), and both physiological (e.g., La Bounty et al., 2011), sociological (e.g.,
Spencer, 2009), psychosocial aspects (e.g., Blomqvist Mickelsson, 2020) and performance aspects
(e.g., James et al., 2019) have increasingly become subject for more in-depth investigation, although
the general research around MMA remains largely under explored (Jensen et al., 2013). The
absence of MMA research is evident, as recent reviews on physiological foundations in combat
sports did not include any study on MMA at all (James et al., 2016) or concluded that the nature of
the physiological research on MMA athletes are primarily descriptive and weak (Kirk et al., 2020).
MMA has been argued to be the most extreme sport currently existing, and athletes have
been said to be the ancient gladiator era’s equivalents (García & Malcolm, 2010). Thus, naturally,
the sport of MMA has been shown to elicit great amounts of fear in practitioners and the
psychological demands are extreme. For example, it is not uncommon for fighters to report feelings
of fear and worry, and even throw up in pre-fight anxiety (Vaccaro et al., 2011). A recent review of
the sport psychological applications in MMA reported that addressing fear and emotional control in
MMA fighters were the most common (Andrade et al., 2020), thus highlighting the salient role of
fear in this particular sport.

Except for the violent, chaotic and thus worrisome nature of the sport (Jensen et al., 2013),
which naturally produces mental tension, fighters report that losing and being injured are common
worries which may interfere with performance (Vaccaro et al., 2011). The fear of losing is
connected to the humiliation one may experience when being defeated in front of peers and family
and the fear of being embarrassed for athletes are elevated when evaluated and judged by present
peers (Ribeiro et al., 2013). It is not exclusively familiar peers who may impact an athlete’s
performance, as recent research has shown how for example basketball players performance are
affected by sheer audience size (Böheim et al., 2019). This effect has also been shown when bench
spotters are present (Sheridan et al., 2019), presence of verbally active peers in cycling tests
(Edwards et al., 2018) and when in company of other competitors (Hibbert et al., 2018). In other
words, the present audience may play a partial but significant role in the fighter’s performance.
Furthermore, it has also been reported that mere presence may not be enough to impact
performance; instead, ‘evaluative’ presence may affect performance (Claypoole & Szalma, 2018).
The audience in large scale events may be argued to be of evaluative nature, and it does not seem to
matter performance-wise whether the audience is familiar- or non-familiar peers (Carnes et al.,
2016), however, the response from the audience do seem to impact the performance (Greer, 1983).

Social facilitation theory argues that performance may either be facilitated or crippled by
the presence of an audience. Originating from Triplett (1898), it was observed that cyclists
performed better when competing against one another, rather than cycling alone. Thus, Triplett
(1898) argued that the presence of others significantly elevated the individual’s performance. Since
the entry of social facilitation theory, several sub-theories of social facilitation have emerged.
According to the capacity mode (Manstead & Semin, 1980), activities which requires high cognitive
effort will impair the performance when an audience is present. Manstead and Semin (1980) argue
that, while simple processes do not require any additional attention or capacity when others are
present, complex and difficult tasks require more cognitive efforts. When engaging in a difficult
task, the presence of an audience would present yet another element that may draw attention to it,
thus impairing the performance. An MMA bout in itself is an event that may be argued to demand
large amounts of mental effort and may thus affect executive functions such as attention span,
decision-making and self-regulation; all of which are crucial for performance in the current context.
The addition of external stimuli such as an audience may thus exacerbate the cognitive demands
and ultimately lead to performance decrements.
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The actual mechanisms and empirical effects stemming from social facilitation theory are
not entirely clear. Bond and Titus (1983) performed a metanalysis of 241 studies and close to
24000 participants in which the authors reported that social facilitation may facilitate performance
when performing simple tasks but decrease performance when performing complex tasks. The
effect of the presence of an audience was estimated to range from .3 to 3 percent, thus indicating a
small effect. However, at the very highest level of elite sport, small effects and marginals may be the
difference between a win and a loose.

As are all other sporting events, combat sports events are regularly attended by many
people. However, in the midst of COVID-19, the majority of sport events have been cancelled. One
exception is that of the Ultimate Fighting Championship (UFC) which continues to produce MMA
events. In order to comply with epidemiological recommendations (Viner et al., 2020), these events
have been arranged to only accommodate the fighters and relevant staff (e.g., judges, speakers,
coaches), while the regular audience are not allowed to attend. This presents a peculiar situation to
that of the fighters; UFC fighters usually perform in front of thousands of people live, whereas they
are now fighting in front of an extremely limited amount of people which only consists of
personnel. Additionally, some of the personnel is not even attending the actual bouts, instead they
handle the logistics surrounding the event. Despite the unfortunate state of the world, this presents
an opportunity in the shape of a naturalistic experiment to examine how the absence of an audience
may impact a fighter’s performance on the highest level, which would never occur otherwise.
Currently, the absence of audience due to COVID-19 has only been investigated in football (Reade et
al., 2020) which indeed indicated significant changes in referee behavior.

The current study sought to answer how a fighter’s performance is affected by the absence
of audience. Guided by the capacity model, fighters who are prone to ‘choking’ effects and increased
cognitive load due to external stimuli would thus display improved performances without audience.
In an MMA bout, and any contest for that matter, being successful is defined by winning. On the
basis of this, we hypothesized that fighters who had won their bout(s) during COVID-19 (i.e.,
without audience) would display poorer performances in their bouts prior to COVID-19 (i.e., with
audience).
2. Methods

2.1. Participants
Data included 86 elite athletes (73 males, 13 females), competing in the UFC. Inclusion
criteria were 1) competing in at least one non-audience show due to COVID-19 in the UFC, 2)
winning by way of decision, submission or TKO/KO but not by disqualification, 3) making the
weight-limit set out for the fighter, 4) having fought in a minimum of two bouts in the UFC since
2017 prior to the non-audience bout and 5) that three round bouts and not championship bouts
had been completed. The criteria were determined in order to avoid undecisive results (e.g., draws)
and to make sure no fighter had an initially weight-related advantage. It was also decided that,
given that the UFC compromises the highest level of fighters, the included bouts needed to take
place within the organization to ensure that the quality and difficulty of fights were held somewhat
constant. Additionally, it has been shown that championship bouts may change in bout
characteristics, thus their exclusion (Miarka et al., 2019). Finally, the included bouts (a minimum of
three bouts prior to the non-audience bout ranging from 2017 to 2019) that were subject to
analysis were decided upon the construction of a performance variable in order to increase
statistical power and representativeness of fighters’ performance, further described in the
procedural section.
2.2. Procedure

Data were collected between 14th of March 2020 and 22th of July 2020, and the raw data
were obtained from Sherdog, one of the oldest and most established MMA media outlets currently
existing which keep track of events and fighters. The collected raw data contained the record of
fighters, fight outcomes (i.e., wins and losses), the method of winning or losing (decision,
submission, KO/TKO) and round time.
| 52
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A performance factor was created on the basis of merging method of win (i.e., decision,
submission or TKO/KO) and round time (i.e., round one to three). Being able to finish an opponent
instead of going to decision was argued to indicate a more dominant performance and being able to
finish an opponent in earlier rounds were considered more dominant than finishing in later rounds.
Although this may not reflect the entire bout and its characteristics, it is plausible that a very
dominant fighter would finish an inferior fighter earlier than later. The factor contained eight levels
of performance indicators based on method of outcome and time, ranging from 1 to 8, where low
scores indicated poorer performance and higher scores indicated better performance (1 = finished
in first round; 2 = finished in second round; 3 = finished in third round; 4 = loss by decision; 5 = win
by decision; 6 = win by third round finish; 7 = win by second round finish; 8 = win by first round
finish).

Furthermore, the experimental condition (i.e., the bouts without audience) was limited to
one, and in rare cases two bouts, simply because the study took place in the beginning of the
pandemic outbreak. However, the control condition (i.e., the audience-attended bouts) was subject
for modification, as it did not have to rely on a single bout. In order to create a more appropriate
control condition, all bouts starting from 2017 up until the non-audience bout were analyzed. Given
the rapid evolution of MMA due to its popularity (Blue, 2012), the cut-off from 2017 were
thoroughly discussed between authors. The cut-off was determined in order to limit confounding
effects due to drastic changes in physical, technical, tactical and mental skill level- and style, and
other time dependent matters that may affect a fighter’s performance, as recent longitudinal
research reports that winning characteristics in UFC-fighters indeed vary with time (James et al.,
2019). To this end, we attempted to increase the statistical representativeness of the control
condition while maintaining the conditions as similar as possible, except for the absence of
audience.

Frequencies were counted as the performance variable was treated as a categorical
variable; to add more context to the results, we also decided to compare the performance in the
winning bouts in both conditions. To this end, we removed all of the losses and computed the mean
and standard deviation of the competitor’s bout time.
2.2. Statistical Analysis

Prior to data collection, a power calculation was performed in G*Power 3.1 (Faul et al.,
2009). The power calculation was based on the comparison of two dependent means (i.e., paired ttest), with an effect size of 0.15, an alpha value of the traditionally utilized 5% and with a power of
95%. The total desired sample size calculated was 580 (n). The small effect size was determined on
the basis of previous metanalyses on social facilitation (Bond & Titus, 1983). Descriptive statistics
and normality of data was assessed. The focus on within-change in the study violated the
independence assumption of a Pearson’s chi-square analysis. Thus, the marginal homogeneity test
was carried out. The marginal homogeneity test is the equivalent of a Pearson’s chi-square, but also
an extension of a McNemar test; however, in a McNemar analysis, only 2x2 designs may be tested
for. In contrast, the marginal homogeneity test allows for the comparison of multiple categories
simultaneously (Dunnigan, 2013). The bouts in the condition without audience were aggregated
and rounded to the nearest ordinal number. Subsequent analysis compared exclusively
performance in the winning bouts through Wilcoxon Signed Ranks test. The statistical analyses
were carried out in SPSS IBM. 23.
3. Results

In total, 86 fighters and 586 bouts (90 without attendance; 496 with attendance) were
analyzed. Out of these, eight bouts from the non-attendance condition were excluded due to being
five-round bouts (n = 4) or ending in draws (n = 4). Thus, 578 bouts remained for final analysis. Out
of the remaining bouts, 87 (n) bouts had been performed during COVID-19 and 491 (n) bouts had
been performed prior to COVID-19. In total, the average bouts analyzed per fighter were = 6±2.

Kolmogorov-Smirnov tests indicated that performance did not follow a normal distribution
in the COVID-19 condition, nor in the non-COVID-19 condition. Furthermore, the marginal test of
homogeneity did indicate significant differences between the conditions, x2 (14) = 409.5, p <. 001. In
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other words, there were significant indicators of superior performance when competing without
audience. The results are visualized in Figure 1 below.

Figure 1. Frequencies on each level separated by the with- and without audience condition.

Subsequently, we removed all of the losses to make a more fine-grained comparison in
performance; thus, we compared the performance in both conditions in the winning bouts. To this
end, we calculated the time of the bouts: 15 minutes constituted the maximum, in other words
winning by decision. Again, the data was found to be non-normally distributed, and a Wilcoxon
Signed Ranks test was conducted. The results revealed yet again that, even when excluding lost
bouts, the performance was still superior in the no audience condition (p <.01). The results are
visualized in Figure 2

Figure 2. Winning bout duration measured in seconds between the no audience and audience condition.
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3. Discussion

The current study sought to compare within-differences of the winners in MMA bouts
without audience with audience attended bouts. Drawing from the results, there was a significant
difference between the two conditions, in which the bouts without audience were characterized by
superior performance. Additionally, the study sought to detect variation even in winning bouts due
to the experimental condition, which rendered significant results. In other words, despite
additionally comparing exclusively bouts that were won, performance was still significantly better
in the no audience condition. However, it should be noted that due to the study limitations in terms
of sample size and observations in the experimental condition, the current study ought to be
considered of preliminary nature.

Indeed, although audience attendance only constitutes a minor factor in the complex
phenomenon of performance, the current sample’s results indicated that the absence of an
audience removed an element that effectively hindered their performance. In other words, the
presence of an audience might have inferred excessive cognitive load which is difficult to handle
effectively due to the explosive and dynamic character of MMA. According to previous literature,
MMA practitioners experience extreme anxiety and fear prior to a bout (Vaccaro et al., 2011), and it
is plausible that this anxiety is prone to mitigation if no audience attends. Additionally, Silva et al.
(2016) found that MMA practitioners who were training for a bout experienced significantly higher
stress and anger. While losing and physical injury contributes towards this anxiety, losing in front
of your loved ones and family have been argued to constitute another core reason that exacerbates
pre-bout anxiety (Ribeiro et al., 2013). Overall, the current preliminary results are well aligned with
the findings of the previous literature. Additionally, despite its preliminary character, the current
study does contribute with some adequate contributions; for example, the study provides
quantified data that corroborates previous qualitative data (e.g., Vaccaro et al., 2011).

The effect of social facilitation has been highlighted as an effect which may both increment
or decrement performance. The contrasting results have been argued to be due to the contrast
between performing simple and complex tasks. Manstead and Semin (1980) argued the distinction
lies in whether the task at hand needs cognitive information-processed controlling, or whether the
information-processing is automated. In relation, some theoretical considerations ought to be
highlighted in the current context: MMA is characterized by a very comprehensive set of both
simple and complex tasks which vary on a spectrum between being cognitive and motor centered.
Additionally, these two also plausibly intersect in an MMA bout. Whereas the decision-making and
the emphasis on self-regulation, processing of fear and so forth may pertain to complex cognitive
tasks, MMA fighters at this specific level are also highly trained athletes (Amtmann, 2004). Thus,
the training in question consists of drills and sport-specific repetitions to the extent that motorrelated skills may be viewed as being simply performed ultimately. As such, MMA as a sport blend
both cognitive complex elements with that of simple automated motor-processes. While physical
attributes are of great importance to success in an MMA bout, high profile MMA coaches such as
John Danaher argue that cognitive skills such as decision-making are of even greater importance;
thus, we categorized MMA as a complex (cognitive) task and was guided by this specific theoretical
orientation. Characterized by the same mix of cognitive- and motor elements, performing gymnastic
tasks also resulted in decremented performance in front of an audience (Paulus et al., 1972; Paulus
& Cornelius, 1974), thus lending support to the current operationalization.
Some applied aspects for MMA athletes may be addressed due to the results. Athletes who
may be prone to negative affects due to the attendance of audience may benefit from considering
changes in training methods. Normally, MMA athletes conduct their day-to-day training in
environments without spectators. As a result, there may be a stark contrast when competing in
front of a live audience. Leading up to the competition, athletes that are affected by such external
stimuli could potentially benefit from conducting sparring in front of peers and groups of
spectators in order to familiarize oneself with such a scenario and actively working on cognitive
strategies instead of simply experiencing it as a novelty on fight night. Plausibly, this
acclimatization could mitigate the cognitive strain experienced. Linking our suggestion to another
scientific domain, exposure therapy is a well-established form of therapy, mainly looking to ‘expose’
clients to their fears in order get acclimatized and ultimately reduce anxiety (Craske et al., 2008).
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We suggest that the theoretical underpinnings in exposure therapy may be transferable to the
current context.

One salient limitation of the current study was the experimental condition. Ideally, each
fighter would have completed a number of bouts without audience. Although the study did fulfill
the requirements of the a priori power analysis, it did so because of the aggregation of the bouts
with audience. Unfortunately, this was a limitation that could not be addressed. Secondly, an MMA
bout is obviously not merely affected by the audience; a wide array of factors exists in the current
context that could impact the bout. This could include variation in training camps prior to the bout,
changes in mental- and physical health, weight loss in order to make the determined weight limit
and so forth. Other important factors are not only the skill level of the analyzed fighter, but also the
skill level of the opponent who could directly alter the outcome of the bout. The attendance of an
audience is thus only a small part of a set of mechanisms that could have an impact in the current
context. The solution for this was to, when possible, include additional bouts, and to make sure that
the study was equipped with adequate statistical power. Moreover, sport psychology in MMA is still
poorly explored but are starting to attract scholarly attention (Ruiz Barquín et al., 2019; Silva et al.,
2016). Still, it is currently unknown how mental skill sets may vary between MMA athletes; the
current study was limited to winners on a theoretical basis, and never examined the losers in the
bouts without audience. The study did not control for home-advantage either, which has previously
been shown to affect judo competitors (Ferreira Julio et al., 2013), boxers (Balmer et al., 2005),
wrestlers (Gayton, 1992) and other Olympic combat sport athletes (Franchini & Takito, 2016). As a
result, the study may partially have been affected by this confounding variable. Finally, COVID-19
has caused a major impact on training camps, and the conditions in which the study’s fighters have
prepared in might have differed from one another, thus potentially giving the preparatory edge to
one fighter and ultimately impacting the outcome.
5. Conclusions

Fighters who won their bout(s) in front of no audience consistently and significantly
displayed poorer performance in their bouts with audience. The current results further corroborate
the notion that some individuals may be sensitive to the presence of an audience; however, due to
the sample size and total number of observations of the non-audience condition, the results ought
to be interpreted with caution. Due to these limitations, it is imperative to treat the current study
results as highly preliminary. Finally, when engaging MMA athletes that may be prone to
decrements in performance due to the presence of an audience, altering training methods and
implementing audience-attended sparring’s may be a viable option.
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