	Statement Question: 

	To identify the relationship between weight-cutting and the Female Athlete Triad in the lead up to competition with mixed martial arts athletes.

	Introduction:

	This study will look into the potential effects, if any,  of Relative Energy Deficiency in Sport (RED-S)  and The Female Athlete Triad syndrome to determine symptoms in female mixed martial arts athletes on the amateur level, whilst losing weight in order to compete. This study will replicate the US study investigated by Thomas et al.,2021, however this will be done with U.K athletes.

MMA is fast becoming one of the most popular sports globally with the publicity help from The Ultimate Fight Championship (UFC), Bellator and One Championship on the professional level, along with The International Mixed Martial Arts Federation (IMMAF) and Cage warriors platform on the amateur level.
MMA is a fusion of striking and grappling disciplines such as, but not constrained to, Muay Thai, Kickboxing, BJJ, Judo and Wrestling (Bishop, La Bounty and Devlin, 2013). Gender specific weight categories have been put in place to ensure safe and fair competition (Barley et al., 2019).

Female athletes have 6 weight classes in the IMMAF events , comprising of Atomweight (47.kg max), Strawweight (52.2kg max), Flyweight (56.7kg max),Bantamweight (61.2kg max), Featherweight (65.8kg max) and Lightweight (70.3kg max), (IMMAF, 2020). Athletes are required to make a certain weight category prior to competition which is normally beneath their natural weight and a common strategy within combat sports  (Artioli et al., 2010; Barley et al., 2018; Reale et al., 2017), this is also of thought to give athletes a competitive advantage over their competitors (Pettersson et al., 2012).

With female athletes only being able to access six competitive weight categories, this may exploit some physiological deficiencies,  potentially leading to some conditions, such as, Relative Energy Deficiency in Sport (RED-S) and The Female Athlete Triad Syndrome (FATS). The psychology of athletes has also been thought to have been impacted in the phase of a weight cut (Mountjoy et al., 2018; Warrick et al., 2020).

Previous research articles have shown that whilst female athletes are in this phase of training,    certain methods can be used to make certain the weight is attained, for example the use of calorie restriction, fluid manipulation, increase training and intensity levels, the use of sauna’s (Halfacre, 2020). 

Whilst athletes may be using a combination of these strategies, a small amount of research on female athletes has been conducted in various other combat sports to identify the risk of repeatedly lowering their body mass in order to compete (Hillier, 2019). 
Relative Energy Deficiency in Sport and the Female Athlete Triad Syndrome (FATS)  have become the subject area to which new research is beginning to emerge over a variety of sports, but RED-S it’s self  has been shown to affect numerous aspects of an athletes physiology  and psychology in not just females but males also (Burke et al., 2018). Due to the interrelatedness of menstruation disruption, poor energy (with or without an eating disorder), and lower bone mineral density, FATS has been predominantly associated with females (Nazem and Ackerman, 2012). 

As mentioned previously, RED-S and FATS are both interlinked with low energy availability (LEA) and Rapid weight loss (RWL). LEA has been described as the triad's driving factor, inadequate energy availability, culminates in irregular menstruation and subsequently reduced bone mineral density. (Mehta, Thompson and Kling, 2018), whereas Rapid weight loss has been labelled as a fast decrease of body mass over a short period of time. Current literature also suggests that in combat sports, weight cycling (a rapid weight loss for competition, with the regaining of body mass post weigh in or competition) is a common theme amongst athletes with the potential to have long term health risks (Mathews et al., 2019)
Thomas et al.,(2021) highlight that in their study, 31% of the female athletes were regarded to be at risk for the female athlete triad. The study's findings demonstrated the theory as well as a substantial link between scores from the LEAF-Q and RWLQ. Specifically, athletes who participated with extreme weight-loss practises seem to have been at an increased risk of manifesting the Female Athlete Triad symptoms. However, there is a lack in research that compares the relationship between both the LEAF-Q and RWL-Q, this is supported by Thomas et al.,(2021), therefore more research needs to be conducted within this area.

	Aims:

	The first objective within this study will be to try and identify the risk of RED-S and FATS within the female amateur mixed martial arts athletes based in the U.K and if it is a common theme throughout weight cuts.

The second objective in this study will be to understand if there is a relationship between the LEAF-Q and RWL-Q scores. 

The third objective will be to understand the psychology effects that RED-S and FAT-S symptoms may have upon the athletes.

This type of research in this area is very limited in the U.K and could be a good source of information for both athletes and coaches to be aware and understand the potential changes arising within females when entering this competitive phase.


	Method: 

	Study design:
This qualitative study will be one of which is voluntary and will follow a mixed method approach, to which questionnaires and addition questions will be distributed and answered amongst the athletes. Once the questionnaires have been collected, they will be scored using the appropriate scoring tools specifically for that questionnaire, in order to determine if athletes may be at risk of RED-S or FATS in this training phase. 

Participants:
The participants for this study will be female and from the U.K. They will be aged between 18 years and 40 years old. The age in which the participant started the sport as well as their first competition will be collected. Informed consent will be required for this study. Height and current weight will also be provided by participants, along with the weight they look to achieve in order to compete, what their weight is in between competition, their biggest weight cut made and the length of their average weight cut.

Measures: 
A mixed method approach will be used using the screening tools of the  LEAF-Q (Low Energy Availability in Females Questionnaire) and RWL-Q (Rapid Weight Loss Questionnaire). 

Melin et al., (2014), developed the LEAF-Q as a screening method to target athletes at risk of FATS. Personal history, health, weight, and exercise history will all be assessed, and each score will have a weighted value. The athlete's risk of acquiring FATS will be determined by the overall value, if a rating of 8 or higher is received, then the athlete is at risk. The LEAF-Q will be slightly adapted with open ended questions, in the aid to identify the psychological state of athletes whilst engaged in the weight cut, such as fatigue, aggression, irritability, confident or no change.

Artiloi et al., (2010), created the RWL-Q and is now a popular tool used in research on FATS and RED-S. It was created to investigate and establish weight loss tendencies in competitive Judo athletes. Both screening methods are recognised as valid measures, which is why I chose to use them in my research.


	Data Analysis:

	Similar to Thomas et al., (2021), I will employ descriptive statistics and correlations between both the LEAF-Q scores and the RWL-Q measure implemented, including the average amount of weight lost per weight cut, the most common methods used to cut weight, age in which the athlete began cutting weight, the average amount of weight cuts the athletes engage in per year and the most commonly highlighted psychological state throughout a weight cut.

	Research Timetable:

	28th October 2022: I aim to have my proposal finalised and submitted by this date with a clear understanding of my study.

15th December 2022: by this date I would like to have my ethics form completed and approved in order to move forward with my data collection.

20th December 2022- 5th February 2023:Once my ethics form is complete, I would rapidly like to start collecting data from the athletes due to the IMMAF World Championships taking place on the 13th February 2023, therefore making this the ideal time to collect data from the athletes with the most up to date research and data.
10th March 2023 – 7th April 2023: I intend to commence and complete the analysis of the data collected.

23rd April 2023: I hope to have my final draft of the dissertation complete with time to make alterations if necessary and then have the final dissertation submitted at the beginning of May 2023
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