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				Abstract

				Introduction. The literature presents few findings on the relationship between sleep quality and eating dis-orders indicators, especially in women fighters. Objective. To compare the sleep quality among women who practice BJJ due to risk behaviors in eating disorders. Method. Twenty-six women who practice Brazilian Jiu-Jitsu (BJJ) participated in this study. After completing the Free and Informed Consent Form, the partici-pants answered the instruments separately (Eating Attitudes Test and Pittsburgh Sleep Quality Index). Data were analysed using the unpaired T-test and Pearson’s linear correlation. Results. Twenty-six women who practice BJJ participated in the study. The first group had non-prevalence of eating disorders indicators (n = 14) while the second group had prevalence (n = 12). There was no correlation between sleep quality and eat-ing disorders indicators in none of the groups. Similary, there was no statistical difference between the sleep quality of the two groups; however, both groups were poor sleepers. Discussion and conclusion. Findings suggest that the prevalence of eating disorders indicators is high in women who practice BJJ, however, we did find a significant correlation between eating disorder indicators and sleep quality. Thus, as this is a nascent topic, further research is needed to better clarify this phenomenon.

				Keywords: Sport, womenfighter, sleep, eating disorders.

				Resumen

				Introducción. En la literatura hay pocos hallazgos sobre la relación existente entre la calidad del sueño, y lo indicadores de trastornos alimenticios, especialmente en mujeres luchadoras. Objetivo. Fue analizar la calidad del sueño con indicadores de riesgo de trastornos alimenticios en practicantes brasileñas de Jiu-Jitsu (BJJ). Método. Veintiséis mujeres que practican BJJ participaron en este estudio. Después de completar un Formulario de Consentimiento Libre e Informado, las participantes respondieron por separado los instrumen-tos (Prueba de Actitudes Alimentarias e Índice de Calidad del Sueño de Pittsburgh). Los datos se analizaron con la prueba t no emparejada y la correlación lineal de Pearson. Resultados. Participaron en el estudio 26 mujeres que practican BJJ, el primer grupo estuvo conformado por la no revalorización de los indicadores de trastornos alimentarios (n = 14) y el segundo grupo presentó prevalencia (n = 12). No se encontró correla-ción entre la calidad del sueño y los indicadores de trastornos de la alimentación en ninguno de los grupos. Tampoco hubo diferencia estadística entre la calidad del sueño de cada grupo, ambos grupos no dormían bien. Discusión y conclusión. Los resultados señalan que la prevalencia de los indicadores de trastornos de la alimentación es elevada en las mujeres que practican BJJ; sin embargo, cuando se correlacionan los indicadores de trastornos de la alimentación con la calidad del sueño, no hay datos que indiquen la existencia de ninguna relación. Por lo tanto, dado que se trata de un tema reciente, es necesario seguir investigando para aclarar mejor este fenómeno.

				Palabras clave: Deporte, luchadora femenina, sueño.
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				Introduction

				Epidemiological data indicate that about 66.73% of Brazil-ian women have sleep problems (Lucena et al., 2020). Sleep problems, such as insomnia and poor quality of recovery af-ter a nightʼs sleep, appear to be increasingly common in the general population (Manjavong, Limpawattana, Mairiang, & Anutrakulchai, 2016). Previous studies have showed that these sleep disorders have adverse effects on health and physical performance (Swinbourne, Gill, Vaile, & Smart, 2016), which would explain the worsening of sleep quality in athletes in recent years (Sargent, Halson, & Roach, 2014; Swinbourne et al., 2016).

				On the other hand, these problems in sleep quality seem to be closely related to some poor activities of daily living, especially activities that modulate negative emotions. The relationship between sleep difficulties and behavior that cause negative emotions are well-documented in the litera-ture (Shen, Van Schie, Ditchburn, Brook, & Bei, 2018; Palm-er, Alfano, & Bower, 2019). However, it is not yet known whether risk behaviors for eating disorders can compromise sleep quality, especially in individuals that practice sports.

				Eating disorders can be defined as psychiatric disor-ders linked to eating behaviors and have physiological and psychological effects (Ozier & Henry, 2011). Patients with a clinical diagnosis of eating disorders have behav-ioral symptoms (restriction of food intake for long periods, self-induced vomiting, binge and purgative behaviors [lax-atives/diuretics and excessive exercise]), which are called risk behaviors (Fisher et al., 2014). Approximately 25% of females who practice sports have risk behaviors for eating disorders to regulate/control body mass (Bratland-Sanda & Sundgot-Borgen, 2013), especially individuals who prac-tice combat sports with categories established by body mass (Rouveix, Bouget, Pannafieux, Champely, & Filaire, 2007; Filaire, Rouveix, Pannafieux, & Ferrand, 2007) such as BJJ.

				The literature shows that women who practice Judo have higher indicators of eating disorders than men who practice it. (Escobar-Molina, Rodríguez-Ruiz, Gutiér-rez-Garcia, & Franchini, 2015; Franchini, Brito, & Artio-li, 2012). These disorders are a psychological response to competitive weight-loss strategies, leading to adverse phys-iological impacts such as self-induced vomiting and diure-sis (Escobar-Molina et al., 2015).

				The literature points out several findings relating eating disorders with sleep problems (Lauer & Krieg, 2004; Tzis-chinsky, Tokatly Latzer, Alon, & Latzer, 2021). Abdou et al. (2018) have shown a relationship between these disorders and poor sleep quality in women diagnosed with bulimia and anorexia. This relationship seems to be associated with hormonal, neurological, and behavioral changes (Lauer & Krieg, 2004; Tzischinsky et al., 2021). Thus, female fight-ersʼ health is negatively affected, and their sports perfor-mance is reduced.

			

		

		
			
				However, to the best of the authorsʼ knowledge, the lit-erature does not report the relationship between risk behav-iors for eating disorders and sleep quality in women who practice combat sports.

				The findings of this investigation may indicate wheth-er a higher frequency of risk behaviors for eating disorders affects the sleep quality in women who practice BJJ. If this relationship is genuine, coaches, and professionals working in combat sports will be ideally able to track women with a high frequency of risk behaviors for eating disorders. Thus they may refer these individuals to cognitive-behavioral therapy in order to improve their sleep quality and recov-ery, even if indirectly. Therefore, the present study aimed to compare the sleep quality among women who practice BJJ due to risk behaviors in eating disorders. A hypothe-sis was formulated: females who practice BJJ with a higher frequency of engaging in risk behaviors for eating disorders have a worse sleep quality.

				Method

				Design of the study

				This is an observational and cross-sectional study designed to compare and verify the correlation between sleep quality and risk behaviors in eating disorders of women who prac-tice BJJ.

				Participants

				Twenty-six females who practice BJJ (Mean ± SD = 29.46 ± 7.46 years; 65.12 ± 10.58 Kg; 1.63 ± 7.36 cm; Body Mass Index = 25.44 kg/m2) participated in this study. Vol-unteers belong to the following belt categories: 11 white belts, eight blue belts, six purple belts, and one black belt. In turn, the weight category had the following distribution: seven rooster, six light feather, six feather, five light, one medium heavy, and one heavy. To participate in the study, women who practice BJJ had to train for at least six months continuously, and not having suffered any injury in the last six months, in addition to training at least twice a week. Volunteers were excluded from the study if they did not an-swer the instrument items. Participants performed 4.46 ± 2 training sessions per week, and the duration of the training sessions was 85.19 ± 23.6 minutes. The total practice time of BJJ was 48.27 ± 38.19 months. We want to emphasize here that all women are amateur fighters.

				Procedure

				Women who practice BJJ were invited to participate in the research at the gyms where they regularly trained. After completing the Free and Informed Consent Form, the fight-
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				ers answered the instruments on their own without any dis-turbance or interference from third parties.

				Measurements

				EAT-26. The Eating Attitudes Test (EAT-26) is a psycho-metric instrument developed by Garner, Olmsted, Bohr, and Garfinkel (1982). It was cross-culturally validated for the Portuguese language in Brazil by Bigheti, Santos, Santos, and Ribeiro (2004). The EAT-26 consists of 26 items with six response options with scores ranging from 0 to 3 (3 = Always, 2 = Usually, 1 = Often, and 0 = Sometimes, Rarely or Never). Only item 25 has an inverted score (0 = Always, Usually or Often, 1 = Sometimes, 2 = Rarely, 3 = Never). All 26 items are subdivided into three subscales: 1. Dieting: focuses on caloric limitation and the concern exacerbated with thinness; 2. Bulimia: considers events of high food intake and pathological methods of controlling body mass, 3. Oral Control: shows how the relationship of self-control with food and eating habits occurs within a socio-environ-mental context. A score higher than 21 points would already be a risk indicator for the onset of eating disorders. For this study, the internal consistency values in Cronbach α was .80.

				Pittsburgh Sleep Quality Index (PSQI). The Pittsburgh Sleep Quality Index was created by Buysse, Reynolds, Monk, Berman, and Kupfer (1989). It was cross-cultural-ly validated for the Portuguese language in Brazil by Ber-tolazi et al. (2011) PSQI-BR. The instrument consists of 10 items with sub-items, which amount to 19 questions. The test assesses sleep quality and includes the following components: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. The final assessment is based on the score obtained, classifying an individual as a poor sleeper when the score is ≥ 5 points. The PSQI-BR is a subjective measure of sleep that is com-monly used to present credibility for research and the clin-ical field. For this study, the internal consistency values in Cronbach α was .67.

			

		

		
			
				Statistical analysis

				The Shapiro-Wilk test was used to analyses data distribu-tion. Mean, standard deviation, and percentages were ob-tained to characterize the data of the analysed variables. The unpaired t-test was used to compare the mean of the two groups (with and without the prevalence of indicators) and adopted a significance level of p ≤ .05. The Cohen test (Cohen, 1992) was used to analyses effect size (ES) (mean group 1-mean group 2/standard deviation of both groups). The classification of effect size is divided as .2 small, .5 medium, .8 large, and 1.3 very large. Pearsonʼs linear cor-relation has been used to correlate sleep quality with risk behaviors for eating disorders.

				Ethical considerations

				All participants signed a Free and Informed Consent Form and were aware of all aspects of the research. The research protocol was approved by the ethics committee of the State University Vale do Acaraú, with protocol number 3.095.508.

				Results

				From the 26 women who practice BJJ who participated in the study, 14 fighters (53.8%) had scores equal to or lower than 21 points (Group 1 - no prevalence), and 12 fighters (46.2%) had scores above 21 points in the EAT-26 (Group 2 - prevalence).

				When analyzing the components of the sleep quality in-dex by group (Table 1), only the component “use of sleeping medication had a statistical significanc” (t = -2.4; df = 16;p = .02; β error = .79) and a large effect size (ES = .99) when comparing groups 1 and 2.

				However, there were no differences between groups when comparing PSQI-BR. It should be emphasized that, regardless of whether there were any differences, both 

			

		

		
			
				
					Table 1

					Differences and effect size of the components of sleep quality and PSQI-BR total scores between groups

				

				
					Group 1

				

				
					Group 2

				

				
					ES

				

				
					Subjective Sleep Quality (M ± SD)

				

				
						1.36	±	.92

				

				
						1.33	±	.88

				

				
					.03

				

				
					Sleep Latency (M ± SD)

				

				
						1.36	±	1.27

				

				
						1.58	±	1.16

				

				
					.18

				

				
					Sleep Duration (M ± SD)

				

				
						.79	±	.80

				

				
						.58	±	.66

				

				
					.28

				

				
					Habitual Sleep Efficiency (M ± SD)

				

				
						3.00	±	.00

				

				
						2.50	±	1.16

				

				
					.64

				

				
					Sleep Disturbances (M ± SD)

				

				
						1.57	±	.5

				

				
						1.83	±	.93

				

				
					.34

				

				
					Use of Sleeping Medication (M ± SD)

				

				
						.21	±	.57

				

				
						1.08	±	1.16*

				

				
					.99

				

				
					Daytime Dysfunction (M ± SD)

				

				
						1.21	±	.8

				

				
						1.33	±	1.0

				

				
					.13

				

				
					PSQI-BR total scores(M ± SD)

				

				
						6.5	±	3.5

				

				
						7.7	±	4.2

				

				
					.31

				

				
					Note: Significance difference to p ≤ .05
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				groups had poor sleep quality considering the value above five points, as described in the method section.

				When analyzing the results of the EAT-26 instrument, differences in total scores should be highlighted (Figure 1) because they are statistically significant, and the effect size was very large, which shows a fundamental difference be-tween the groups.

				There were statistical differences for the components Dieting (Group 1 = 6.7 ± 3.6 and Group 2 = 15.7 ± 5.3/ t = -5.1; df = 19; p < .001; β error = .99; ES = 1.9) and Bulimia (Group 1 = 3.9 ± 2 e Group 2 = 10.9 ± 3.7/ t = -6;df = 16; p < .001; β error = .99; ES = 2.3). There was no difference in the component Oral Control (Group 1 = 1.9 ± 2 and Group 2 = 2.5 ± 2.7/ t = -.61; df = 20; p = .54; β error = .15; ES = .25).

				When analyzing the data resulting from Pearsonʼs cor-relation, we found no correlation between EAT-26 total score – PSQI-BR total score in group 1 (R = -.077 and p = .79) and group 2 (R = -.011 and p = .97). Finally, there was no cor-relation between the PSQI-BR total scores and the EAT-26 subscales, as shown in Table 2.

				Discussion and conclusion

				The study aims to compare the differences between eating dis-orders indicators with sleep quality and possible correlations.

			

		

		
			
				In the case of this study, the prevalence of eating dis-orders indicators in group 2 (n = 12) is 46.2%, which is above the population prevalence that ranges between 2.8% to 4.6% (Hay, 2020). The literature suggests that athletes should be treated differently from the general population, as some more complex specificities such as eating behavior, mental health aspects, and training routine must be consid-ered (Stranberg, Slager, Spital, Coia, & Quatromoni, 2020).

				Both groups had scores of sleep quality that classify them as poor sleepers (PSQI-BR scores higher than 5), but with no statistical difference between both groups. One fac-tor contributing to these high rates of poor sleep quality is the modern lifestyle (Farhud, 2015), mainly due to excessive electronic devices use at bedtime (Tähkämö, Partonen, & Pe-sonen, 2019). On the other hand, poor sleep quality seems to influence negatively the physical (McMahon et al., 2019), mental aspects (Montagni, Qchiqach, Pereira, Tully, & Tzou-rio, 2020), and the quality of life (Lee, Kim, & Chung, 2021) of the general population. However, although poor quality and sleep disorders are associated with increased indicators in people eating disorders (Linnaranta et al., 2020), no differ-ence in sleep quality was found between the groups.

				It is worth mentioning that, although both groups are considered as poor sleepers, some of the fighters had good sleep quality based on the standard deviation of the mean. These findings are corroborated in a study with male who practice BJJ, who showed a similar pattern in sleep quality within the groups (Vieira, Mouta, Solon Júnior, & da Silva Neto, 2021).

				Specifically, in sport, poor sleepers have negative im-pacts on several biological conditions such as increased pain perception, episodes of illness, and several injuries (Biggins, Cahalan, Comysns, Purtill, & OʼSullivan, 2018; Simpson, Gibbs, & Matheson, 2017) that affect both aspects of health and performance. It should be noted that the liter-ature does not offer robust evidence on these aspects related to sleep quality, specifically in womenathletes, let alone in womenfighters.

				Two components that showed statistically significant differences were dieting and bulimia, considering that they are both directly linked with a strategy to qualify for spe-cific weight categories in the martial arts (Franchini et al., 2012). It is possible that dieting and bulimia can cause harm as menstrual and psychological dysfunctions (Rouveix et al., 2007). Also, the literature presents data showing a re-lationship between eating disorders and sleep quality as a result of similar brain regions and neuropeptides regulating the processes of eating and sleeping (Abdou et al., 2018).

				Our results showed that consumption of sleeping med-ication was higher in group 2, which has higher scores for indicators of eating disorders. According to the literature, women with higher indicators for eating disorders or even a clinical diagnosis of Bulimia and Anorexia tend to consume more licit and illicit drugs (Piran & Gadalla, 2007; Killeen, 

			

		

		
			
				
					Figure 1. Differences in total scores of EAT-26 be-tween groups.

					Note: * Significance difference to p ≤ .05. β error = .99.
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					Table 2

					Correlations of PSQI-BR total scores with dieting, bulimia and oral control between groups

				

				
					Group 1

				

				
					Group 2

				

				
					R

				

				
					p

				

				
					R

				

				
					p

				

				
					PSQI-BR total scores-dieting

				

				
					.04

				

				
					.87

				

				
					-.30

				

				
					.32

				

				
					PSQI-BR total scores-bulimia

				

				
					-.33

				

				
					.24

				

				
					.08

				

				
					.78

				

				
					PSQI-BR total scores-oral control

				

				
					.07

				

				
					.79

				

				
					.27

				

				
					.38
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				Brewerton, Campbell, Cohen, & Hien, 2015) and medica-tions (Bulik, 1992), which justifies the higher consumption of sleeping medication in group 2.

				In conclusion, the prevalence of eating disorders indi-cators is high in women who practice BJJ, as groups with no prevalence (Group 1) and with prevalence for indica-tors (Group 2). Both groups have poor sleep quality, being classified as poor sleepers; it should be noted that group 2 consumes more sleeping medication than group 1. Howev-er, when correlating the eating disorders indicators and the subscales with sleep quality, there is no data to indicate the existence of any relationship.
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ABSTRACT

Introduction. The literature presents few findings on the relationship between sleep quality and eating dis-
orders indicators, especially in women fighters. Objective. To compare the sleep quality among women who
practice BJJ due to risk behaviors in eating disorders. Method. Twenty-six women who practice Brazilian
Jiu-Jitsu (BJJ) participated in this study. After completing the Free and Informed Consent Form, the partici-
pants answered the instruments separately (Eating Attitudes Test and Pittsburgh Sleep Quality Index). Data
were analysed using the unpaired T-test and Pearson’s linear correlation. Results. Twenty-six women who
practice BJJ participated in the study. The first group had non-prevalence of eating disorders indicators (n =
14) while the second group had prevalence (n = 12). There was no correlation between sleep quality and eat-
ing disorders indicators in none of the groups. Similary, there was no statistical difference between the sleep
quality of the two groups; however, both groups were poor sleepers. Discussion and conclusion. Findings
suggest that the prevalence of eating disorders indicators is high in women who practice BJJ, however, we did
find a significant correlation between eating disorder indicators and sleep quality. Thus, as this is a nascent
topic, further research is needed to better clarify this phenomenon.

Keywords: Sport, womenfighter, sleep, eating disorders.

RESUMEN

Introduccion. En la literatura hay pocos hallazgos sobre la relacion existente entre la calidad del suefio, y
lo indicadores de trastornos alimenticios, especialmente en mujeres luchadoras. Objetivo. Fue analizar la
calidad del suefio con indicadores de riesgo de trastornos alimenticios en practicantes brasilefias de Jiu-Jitsu
(BJJ). Método. Veintiséis mujeres que practican BJJ participaron en este estudio. Después de completar un
Formulario de Consentimiento Libre e Informado, las participantes respondieron por separado los instrumen-
tos (Prueba de Actitudes Alimentarias e indice de Calidad del Suefio de Pittsburgh). Los datos se analizaron
con la prueba t no emparejada y la correlacién lineal de Pearson. Resultados. Participaron en el estudio 26
mujeres que practican BJJ, el primer grupo estuvo conformado por la no revalorizacién de los indicadores de
trastornos alimentarios (n = 14) y el segundo grupo presenté prevalencia (n = 12). No se encontré correla-
cion entre la calidad del suefio y los indicadores de trastornos de la alimentacién en ninguno de los grupos.
Tampoco hubo diferencia estadistica entre la calidad del suefio de cada grupo, ambos grupos no dormian
bien. Discusion y conclusion. Los resultados sefialan que la prevalencia de los indicadores de trastornos
de la alimentacion es elevada en las mujeres que practican BJJ; sin embargo, cuando se correlacionan los
indicadores de trastornos de la alimentacién con la calidad del suefio, no hay datos que indiquen la existencia
de ninguna relacion. Por lo tanto, dado que se trata de un tema reciente, es necesario seguir investigando
para aclarar mejor este fenédmeno.

Palabras clave: Deporte, luchadora femenina, suefio.
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