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[bookmark: _Toc134890398][bookmark: _Toc135838640]Abstract:

Female combat athletes are likely to engage in rapid weight reduction prior to competition, due to the accessibility of weight categories available to them. Strategies are then implemented to emphasise the weight-cut and may have the potential to cause harm both physiologically and psychologically to the athletes. The purpose of this study was to explore the connection between weight-cutting and the likelihood of the female athletes experiencing symptoms of RED-S and/or FATS and if there was a difference between weight categories. An adapted version of the RWL-Q was completed by 20-female combat athletes to assess the severity of their weight-cutting habits. The RWL-Q was used in conjunction with other questions to help assess the degree of RED-S and/or FATS, the athletes may be exposed to. The participants were segregated into weight categories heavy (+65.8kg) and light (-61.2kg). There were minor variances between the weight categories and the different elements of a weight-cut, however no significant differences were found. Despite a small cohort of athletes, the findings of the study identified a lack of knowledge amongst the coaches and athletes, in regard to RED-S and FATS. Therefore, increasing knowledge may aid prevention of RED-S and/or FATS symptoms, to be of benefit athlete’s well-being both physically and psychologically. 


[bookmark: _Toc135838641]Chapter 1
[bookmark: _Toc134890399][bookmark: _Toc135838642]Introduction:

Practised since 5000 BC, Martial arts has been categorised as offensive and defensive combat techniques, that can be used with or without weapons. A combat sport known as mixed martial arts (MMA) was developed from historical fighting methods used as early as 649 BC. Since the early 1990s, Masters Carlos and Helio Gracie launched Vale-Tudo competitions, to which MMA has experienced a resurgence. The professional platform of the Ultimate Fighting Championship (UFC) event, currently draws thousands of spectators from all around the world, especially since the current rules were established in 2009. Undoubtedly, the growth of MMA is one of the most striking developments in recent combat sports (Souzer-Junior et al., 2015). On the amateur platforms, organisations such as ‘The International Mixed Martial Arts Federation’ (IMMAF) and Cage Warriors events are quickly transforming the participation levels and abilities of athletes who look to take the sport seriously. Muay Thai, Kickboxing, BJJ, Judo, and wrestling are just a few elements of the striking and grappling disciplines which have been integrated to produce the sport of mixed martial arts (MMA) (Bishop, La Bounty and Devlin, 2013). With MMA previously being a male dominated sport, and females having only made the break through onto the professional platforms in 2012 (Garbasi, 2017), they have now become a much more prominent feature at events, even making main card headlines. To provide a safe and fair competition, weight categories for different genders have been established (Barley et al., 2019).
In IMMAF competitions, female athletes compete in six different weight classes: Atomweight (47 kg), Strawweight (52.2 kg), Flyweight (56.7 kg), Bantamweight (61.2 kg), Featherweight (65.8 kg), and Lightweight (70.3 kg) (IMMAF, 2020). Prior to competition, athletes must achieve a weight category that is typically lower than their natural body weight. This is a popular strategy in combat sports (Artioli et al., 2010; Barley et al., 2018; Reale et al., 2017), and it is widely believed to provide athletes with an advantage over their opponents (Pettersson et al., 2012).
Given that female athletes are limited to six weight categories for competition, this may exploit some physiological flaws and increase the risk of developing disorders like Relative Energy Deficiency in Sport (RED-S) and The Female Athlete Triad Syndrome (FATS). 
A weight-cutting phase has also been suggested to have an effect on athletes' psychological state (Mountjoy et al., 2018; Warrick et al., 2020). 
[bookmark: _Hlk118460088]Previous studies have demonstrated that while female athletes are in this stage of their training, specific strategies can be employed to ensure that the weight is met using strategies such as calorie restriction, fluid manipulation, increased training and intensity levels, as well as using saunas (Halfacre, 2020). A small amount of research on female athletes who participate in other combat sports has been done. Therefore, there is minimal information to try and determine the risk of constantly lowering their body mass in order to compete, even though athletes may combine these tactics (Hillier, 2019).
Relative Energy Deficiency in Sport and the Female Athlete Triad Syndrome have emerged as topics of new research in a number of sports, but RED-S itself has been demonstrated to have an impact on many physiological and psychological elements of an athlete's performance in both females and males (Burke et al., 2018). FATS has typically been correlated with females because of the connections between menstrual irregularities, low energy (with or without an eating issue), and decreased bone mineral density (Nazem and Ackerman, 2012).
As was previously established, RED-S and FATS are both associated with rapid weight loss (RWL) and low energy availability (LEA). According to Mehta, Thompson, and Kling (2018), LEA is the triad's driving component, low energy availability leads to irregular menstruation and consequently reduced bone mineral density, whereas rapid weight loss is defined as a rapid decline in body mass over a brief period of time. Mathews et al., (2019) suggested in their most recent research that weight cycling, which involves losing weight quickly before a competition and gaining it back afterwards, is a prevalent practise in combat sports and may pose long-term health hazards for athletes. 
A study produced in America (Thomas et al., 2021), specifically researched American female MMA athletes in order to find a connection between their weight cut and becoming at risk to RED-S and FAT-S. This produced interesting results, however, nothing like this has been done currently on female MMA athletes in the UK. According to Thomas et al. (2021), 31% of the female athletes in their study were thought to be at risk for the female athlete triad. 
The study's conclusions supported the notion and revealed a strong correlation between LEAF-Q and RWLQ scores. Particularly, it appears that athletes who engaged in intensive weight-loss practises were more likely to experience the symptoms of the Female Athlete Triad. However, Thomas et al. (2021) confirmed the fact that there is an absence of research comparing the link between the LEAF-Q and RWL-Q screening tools, therefore additional study in this area is required. 
The overall aim of this study was to understand and identify if female Mixed Martial Arts (MMA) athletes were at risk of RED-S (Relative energy deficiency in Sport) and/or FAT-S (Female Athlete Triad Syndrome), whilst in the cutting weight phase of their fight camp before combative competition. If the research highlights that females may be at risk of RED-S and/or FAT-S, then this study would benefit not only the athletes but their coaches and coaching team, with the hope to educate and recognize symptoms that could be having an impact on both training and performance as well as the overall health of the athletes. Therefore, the specific and individual aims of this new study is to use the Thomas et al., (2021) study as a template in order to create new research for UK female combat athletes, specifically looking into MMA. The main objective with this study is to identify the athletes may be exposed to the risk of developing RED-S and FAT-S while in the cutting weight process. Lastly, the research will potentially highlight a link between weight cuts and psychological changes throughout this phase, as well during and after competition.
[bookmark: _Toc134890400][bookmark: _Hlk132882164]

[bookmark: _Toc135838643]Chapter 2
[bookmark: _Toc135838644]Literature review:

This section discusses the background and components that is MMA, as well as elements of the sport such as weight-cutting and weight-cycling phases. This section will also delve into the physiological effects that weight-cutting and cycling may have on the athletes and the potential screening tools that may aid in the identification of these effects. The main aim of this study was to gather data on UK based female combat athletes and identify if their habits during a typical weight cut may put them at risk of developing RED-S and/or FAT-S. The other aims of this study were to include the comparison of the heavier weight categories to the lighter categories to identify if there was a difference between the effects of a weight-cutting and cycling phase.
[bookmark: _Toc135838645]2.1 What is MMA:

Practised since 5000 BC, Martial arts has been categorised as offensive and defensive combat techniques, that can be used with or without weapons. A combat sport known as mixed martial arts (MMA) was developed from historical fighting methods used as early as 649 BC. Since the early 1990s, Masters Carlos and Helio Gracie launched Vale-Tudo competitions, to which MMA has experienced a resurgence. The professional platform of the Ultimate Fighting Championship (UFC) event, currently draws thousands of spectators from all around the world, especially since the current rules were established in 2009. Undoubtedly, the growth of MMA is one of the most striking developments in recent combat sports (Souzer-Junior et al., 2015). On the amateur platforms, organisations such as ‘The International Mixed Martial Arts Federation’ (IMMAF) and Cage Warriors events are quickly transforming the participation levels and abilities of athletes who look to take the sport seriously. Muay Thai, Kickboxing, BJJ, Judo, and wrestling are just a few elements of the striking and grappling disciplines which have been integrated to produce the sport of mixed martial arts (MMA) (Bishop, La Bounty and Devlin, 2013). The modern sport of MMA was produced as a one-off-event, on the 12th November 1993, which comprised of an eight-man tournament (UFC, 2023). At this point MMA was a male dominated sport with no weight categories and only two rules implanted which were no biting or eye-gouging (Garbasi, 2017; UFC, 2023). With the popularity of the sport increasing, UFC introduced new rules which included athletes having to wear gloves in order to fight as well as weight divisions, to provide a safe and fair competition, weight categories for different genders have been established and the banning of headbutting and groin shots. (Pledgesport; Barley et al., 2019).
Fast forward 30 years and there are now 578 contracted, professional fight athletes within the UFC along with both male and female weight divisions (SQaf, 2023), as females only made the break through onto the professional platform in 2012 (Garbasi, 2017) and they have now become much more of a prominent feature within the sport with there being a total of 113 female athletes and having limited access to 4 weight divisions, as well as making main card headlines (SQaf, 2023; IMMAF, 2020).
With regard to the amateur platforms, IMMAF were expected to have a total of 520 athletes, from 62 different countries compete in the 2022 World Championships, this is compared to the 100 athletes who took part in the IMMAF’s first ever world championships based in Las Vegas, USA on the 30th June – 5th July 2014 (IMMAF, 2023). Within the amateur competitions of the IMMAF events, female athletes compete in six different weight classes: Atomweight (47 kg), Strawweight (52.2 kg), Flyweight (56.7 kg), Bantamweight (61.2 kg), Featherweight (65.8 kg), and Lightweight (70.3 kg) (IMMAF, 2020). Prior to competition, athletes generally aim to enter a weight category that is typically lower than their natural body weight, a popular strategy in combat sports (Artioli et al., 2010; Barley et al., 2018; Reale et al., 2017). In order to achieve the lower weight category for competition, athletes undergo a reduction in body mass, to which the strategy is widely believed to provide athletes with an advantage over their opponents whilst in competition (Pettersson et al., 2012). 
[bookmark: _Toc135838646]2.2 Weight-cut and re-gain (weight cycling):  

[bookmark: _Hlk134715378]In MMA, strict body mass subdivisions, also referred to as "weight classes," are implemented in order try and promote unprejudiced contests between competitors of similar size and strength (Artioli et al., 2010; Barley et al., 2018; Reale et al., 2017; Crighton, Close and Morton, 2016; Jetton et al., 2013). MMA, along with other combat sports athletes, engage in methods of rapid weight loss (RWL), also known as ‘cutting-weight prior to competition, as well as attempting to regain as much weight as possible post weigh-in, prior to competition, in order to give athletes both a tactical and physiological advantage over their opponents (Coswig et al., 2018; Jetton et al., 2013; Matthews & Nicholas, 2017; Pettersson et al., 2012). 
According to Barley, Chapman and Abbiss (2018), the reduction in body mass is commonly known throughout combat sports as cutting-weight or rapid weight loss (RWL) and 95% of athletes who were surveyed for a research study, were found to engage in a weight-cut (Connor and Egan, 2019; Hillier, 2019; Reale et al., 2018). The former study also highlighted an array of self-reported weight cutting techniques, documented as the most commonly used within combat sports (Barley, Chapman and Abbiss 2018; Hillier, 2019; Halfacre, 2020), these included the restriction of energy intake (gradual dieting and fasting), fluid manipulation, water loading which has been used to initially stimulate the production of urination, followed by the reduced of fluid intake, causing the dehydration stage at the final phase of a cut (Januszko and Lange, 2021), increasing the sweat responses (heated training rooms, plastic suits, saunas) along with abusive medical practices (laxatives, diet pills, diuretics, enemas, sporting bulimia-vomiting). A more recent study of Barley, Chapman and Abbiss, (2019), demonstrated that the duration between weigh-in and competition can vary anywhere between 2 to 24 hours depending on the sport and level of competition, therefore affecting the method of weight-cutting techniques utilised. 
[bookmark: _Hlk134715742][bookmark: _Hlk132713382][bookmark: _Hlk134473260]A weight-cut can have a wide range of effects on an athlete's physiology. A decrease in glycogen levels is likely to occur with rapid decreases in calorie consumption (Reale, Slater and Burke, 2017). It has been demonstrated that inadequate quantities of muscle glycogen promote fatigue by inhibiting the excitation-contraction coupling in muscle cells (Ørtenblad, Westerblad, and Nielsen, 2013). Long-term energy restriction can also additionally impact the physiology of lipid and carbohydrate (CHO) metabolism, which may affect the athlete’s capacity to exercise or compete (Westman et al., 2007; Odland, 1998). When exercising, different physiological repercussions of acute dehydration may occur. This can happen through sweat loss, which results in a decline of blood plasma volume and a consequent drop in haemoglobin, reducing aerobic capacity and performance (Reljic et al., 2016; Reljic et al., 2013). This may become apparent when athletes adopt techniques like exercising in heated environments, in order to promote RWL, as recommended by Barley, Chapman and Abbiss (2018). Due to the increase in sweat loss, electrolyte changes can affect cellular fluid balance and metabolic activities, which can impact neuromuscular function (Cheuvront and Kenefick, 2011; Sjøgaard, G., 1986). RWL has also been demonstrated to contribute to hormonal imbalances and bone mineral density (Artioli et al., 2016; Turocy et al., 2011). A weight-cutting phase has also been suggested to have an effect on athletes' psychological state (Mountjoy et al., 2018; Warrick et al., 2020), with suggested decreases in short-term memory, vigour, concentration levels and self-esteem, as well as an increase in confusion, rage, fatigue, depression and isolation (Franchini, Brito, and Artioli 2012; Baumeister, 2013; Vealey and Chase, 2008). This has been stated whilst subjecting the body to physical pressures and the possible danger of eating disorders and negative body image (Barley, Chapman and Abbiss, 2019). However, studies in this area have shown no specific research in regards to MMA athletes and the emotions when engaging in RWL (Brandt et al., 2018). After the RWL stage, athletes have been observed to engage in a rapid weight gain (RWG) phase in order to potentially outperform opponents in terms of size and/or strength in the time between weigh-in and competition (Matthews et al., 2019). This study also revealed that athletes often have between 24 and 32 hours to complete the RWG, which is only applicable to professional athletes or amateur athletes who are fighting for a title. As a result, more research into RWG between competitions is required for amateur athletes. The combination of RWL and RWG methods used with is known as ‘weight cycling’ (Gann, Tinsley, and La Bounty, 2015). 
[bookmark: _Toc135838647]2.3 Low energy availability (LEA):

[bookmark: _Hlk134541524]LEA is the amount of energy still available for biological activities and physiological processes once deducting the energy used for exercise (Mountjoy et al., 2014). It can develop when the use of energy is more than is consumed through nutrition, leaving insufficient energy for the body to function normally (Slater et al., 2017). Symptoms may present as irregular menstrual cycles in physically active females, lack of libido, gastrointestinal and cardiovascular issues, poor bone health, psychological effects and disordered eating/eating disorders, are all among the health conditions linked to persistent LEA, all of which can affect athletic performance (Wade and Jones, 2004; Logue et al., 2020; Westman et al., 2007; Odland, 1998). Research by Petkus, Murray-Kolb and De souza, (2017), highlighted that a key component of LEA is the body's inability to be properly aligned for performance, leading athletes to be regarded as experiencing LEA. The subsequent phase of this would be that females would demonstrate RED-S and/or FATS symptoms, which would combine several LEA indicators.
[bookmark: _Toc135838648]2.4 RED-S and FAT-S:

RED-S and FATS are syndromes typically characterised by impaired physiological functions (Nazem and Ackerman, 2012; Nattiv et al., 2007; Loucks and Verdun, 1985). The impairments include the that of the immune, skeletal, endocrine, cardiovascular, gastrointestinal, endocrine, metabolic, neurological, and cognitive systems, conversely underpinned by LEA (Warrick, Faustin and Waite, 2020; Rogers et al., 2021). While regular physical activity and exercise provide many health benefits, both males and females are sometimes at risk for adverse health effects, particularly in situations like sporting competitions. The "Female Athlete Triad,” which is directly linked to the female population (Williams et al., 2019) and exhibited in Figure 1 specifically, although females can present many of the symptoms within Figure 2 therefore changing the health concern from FATS to RED-S. However, RED-S, can also affect male athletes, and was one of the main reasons to why the condition had changed from FATS to RED-S which can lead to a detrimental consequence on sporting performance as well as overall health (Ackerman et al., 2020). 
Figure 1 and 2 demonstrate the differences that influence the “Female Athlete Triad” and “Relative Energy Deficiency in Sport”.
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Figure 1- Relative Energy Deficiency in Sport model with the addition of the Female Athlete Triad and the three elements that it is comprised of (Mountjoy et al., 2014)




[image: Figure 2]

Figure 2- Relative Energy Deficiency in Sport model with the elements that it comprises of (Mountjoy et al., 2014).
[bookmark: _Toc135838649]2.5 Rapid Weight Loss Questionnaire (RWL-Q):

[bookmark: _Hlk134717361][bookmark: _Hlk134717394][bookmark: _Hlk134717418]The RWLQ was created as a self-reporting tool for evaluating the patterns of rapid weight loss in judo competitors (Artioloi et al., 2010), as well as structured question development based on earlier research on wrestlers (Steen et al., 1988; Kiningham and Gorenflo, 2001; Oppliger et al., 2003; Alderman et al., 2004). The RWLQ content was validated by a screening process that included experienced judo coaches, athletes, and professionals in the disciplines of nutrition, psychometrics, and eating disorder assessment, along with a scoring system to reflect the potential severity and aggressiveness of the patterns (Artioloi et al., 2010). The RWLQ has been adopted in a number of other sports such as Boxing (Amatori et al., 2020), Brazilian Jui-Jitsu (Maurício et al., 2023), wrestling and taekwondo (Castor-Praga, Lopez-Walle, and Sanchez-Lopez, 2021), as a validated measure of the physiological and psychological effects that RWL and RWG may have on athletes, as well as any potential consequences that may result following these effects. Therefore, the RWLQ, can be used as a screening tool to aid in the identification of Relative Energy Deficiency in Sport (RED-S) and The Female Athlete Triad Syndrome (FATS) within this study. Other validated screening tools such as the Low energy availability in female’s questionnaire or LEAFQ, (Melin et al., 2014) could have been used within this study, however they were not deemed appropriate for the use at an undergraduate level. A concept presented by Eubank et al. (2017), suggested that female combat athletes may experience performance anxiety as a result of weight cutting due to the limited weight classes they compete at. Not just this but also the limitation on research specific to RWL and emotions, as well as the depth of knowledge into RWL and RED-S and FAT-S within combat sports. Therefore, the hypothesis for this study is to firstly, identify if females who cut weight in order to compete are subjected to symptoms of RED-S/FATS, if so what is presented. Secondly, to identify if there is a difference with symptoms amongst the weight categories and lastly, to understand who should be made aware of any issues displayed with the hope of educating and minimising the outcomes. 
[bookmark: _Toc134890401]

[bookmark: _Toc135838650]Chapter 3
[bookmark: _Toc135838651]Method:
[bookmark: _Toc135838652]3.1 Study design:

To explore if cutting weight can present any physiological and psychological effects, such as RED-S and FATS in female amateur MMA athletes, based in the UK. The study is voluntary and follows both a quantitative and qualitative approach. A RWLQ was used as a self-reporting tool for evaluating patterns of rapid weight loss along with additional questions relating to MMA. The questionnaire and additional questions were distributed amongst the athletes (Appendix a). Once completed the questionnaires will be scored using the appropriate and specific scoring tools in order to determine if the athletes are at risk of developing RED-S or FATS in this phase of training. 

[bookmark: _Toc135838653]3.2 Participants:

The participants for this study will be females based within the UK and who have engaged within combat sports such as MMA, BJJ, K1 and Judo. They will be aged between 18 years and 40 years. Demographic information will be gathered to include the following information, age of which the participants started MMA, as well as their first competition and weight cut will be collected. Informed consent will be required before partaking in the questionnaire study. Height and current weight will also be provided by the participants, along with the weight/category they seek to achieve in order to compete, what their weight is in between competitions, their biggest weight cut made and the length of their average weight cut made.
Other variables such as the length of their menstrual cycle, if any changes are noticed to their menstrual cycle during a weight cut, if their menstrual cycle returns to normal after a weight cut if changes were noticed. Alongside these, the psychological aspects such as confidence and general mental health will also be considered pre, intra and post weight cut.  

[bookmark: _Toc135838654]3.3 Instrumentation:

A mixed method approach using the validated screening tool RWL-Q (Artioloi et al., 2010), along with additional questions that are more specific to both females and combat sports will be used. 
The questionnaire entails at total of 35 questions, incorporating; yes and no options, Likert scales, selection options and open-ended questions.  
[bookmark: _Toc135838655]3.4 Procedures:

Before commencing the study ethical approval from UWTSD was needed, meeting their procedures and criteria. This was submitted in the way of an ethics form (Appendix b), outlining the study protocols and aims. Risks to the research participants, researcher and institution were also considered and met, therefore measures were put in place to ensure data protection and anonymity to the participants in regards to their responses to the questionnaire. 
The first page of the questionnaire then included an information sheet outlining the study and what was expected by the participant and researcher, along with the generation of a consent form.
The RWLQ and the additional questions were then transferred onto Microsoft forms where they could be formatted and exported electronically. A pilot study was then conducted to ensure the questionnaire looked and flowed appropriately, as well as the responses being documented accurately. Once this had been executed, social media platforms and combat groups were the main sources used to circulate the questionnaires. 

[bookmark: _Toc135838656]3.5 Data analysis: 

The data from the questionnaires was scored and then entered onto Excel. The results were categorised to explore themes and identify trends. The categories included information about any physiological changes and any psychological changes. Physiological included weight changes, weight cutting habits and any changes to menstrual cycles. Psychological elements included mood changes and confidence levels. The results were presented in Table form and using graphical representations. 
SPSS version 28 software (IBM, 2018) was used for the statistical analysis to determine if there was a relationship between participants in different weight categories in terms of their weight loss, weight regain (Appendix c).


[bookmark: _Hlk132882536]
[bookmark: _Toc134890402]

[bookmark: _Toc135838657]Chapter 4
[bookmark: _Toc135838658]Results:

There were 20 participants who took part in this study. The participants were all female and aged between 19-41 years (Mean 29 ± 7 years). All of the participants have engaged in combat sports where they have participated in a weight-cut in order to compete. The female participants have all identified their menstrual cycles range between 28-42 days (Mean 35 ± 9 days), with one participant not having a cycle through their choice. All participants completed the RWL questionnaire and answered extra questions regarding their menstrual cycle during a weight-cut. The participants were group into two weight classes, these comprised of heavy (65.8kg+) and light (-61.2kg).

[bookmark: _Toc135838659]4.1 Weight lost and Weight gained:

Figure 1a identifies the amount weight lost by the participants prior to competition, as well as the amount of weight re-gained 1week post competition. 60% of the overall participants lost between 1-5kgs during their weight cut, in order to compete. However, 68% of the total participants also re-gained 1-5kgs, 1 week after competition. 35% of the total participants lost in the range of 6-8kgs before competition and 26% re-gained the 6-8kg. Finally, 5% of the participants both lost and re-gained more than 8kgs, pre and post competition. 
[bookmark: _Toc135838660]Figure 1a: Group Weight loss compared to Weight re-gain


	
Figure 1b presents 38% of participants who competed in the heavier weight classes and 75% of the participants in the lighter weight classes lost between 1-5kg prior to competition. 50% of the heavier weight categories and 25% of the lighter weight categories lost between 6-8kgs before being eligible for competition.	 Finally, Figure 1b demonstrates that 13% of the participants in the higher weight categories, and 0% of the participants in the lighter weigh categories lost more than 8kg in order to compete. However, there were no differences in weight lost prior to competition between heavy and light weight categories (t(18) = 1.94, p = . 72, d = 874).						
[bookmark: _Toc135838661]Figure 1b- Group Weight Loss

Figure 1c shows that 57% of participants in the heavier weight classes and 75% of participants in the lighter weight categories, re-gained amongst 1-5kg, 1week post competition. 43% of the participants who fought in the heavier weight categories and 17% of participants in the lighter weight categories expressed re-gaining between 6-8kgs, 1 week after competition. Lastly 0% of the heavy weight category participants and 8% of the light weight category participants, re-gained more than 8kgs, 1week post competition, as can be seen in Figure 1c. There was no significant difference between groups relating to weight gain after competition (t (18) = .647, p = .526, d=.295).


[bookmark: _Toc135838662]Figure 1c- Group Weight Re-gain

[bookmark: _Toc135838663]4.2 Habits:

Figure 2a depicts the habits that the participants engaged with in order to aid with their cut. It identifies that the participants, no matter their weight category, found that gradual eating, followed by an increase in their training programme and water manipulation were the habits or strategies most commonly used. Figure 2a also shows that participants had very little engagement with strategies such as vomiting, laxatives and diuretics.
[bookmark: _Toc135838664]Figure 2a- Group Weight Cutting Habits

Table 1 demonstrates the group percentages of the heavy and light weight categories. It also shows the preferred strategies used amongst the two weight groups, when participating with a weight-cut. Table 1 identified that 100% of the participants in the heavy weight categories used the method of gradual eating as their main method of a weight-cut, compared to the 83% of the participants in the light weight categories. 100% of the participants in the light weight categories identified that both fluid manipulation and the increase of their training regime were the main methods used when in the weight-cut phase. This is compared to the heavy weight categories, to which 75% of the participants used fluid manipulation and 88% used the increased training method.

[bookmark: _Toc135838665]Table 1: Weight Category Habits

	Habits
	% Heavy Weight Categories
(+65.8kg)
	% Light Weight Categories
(-61.2kg)

	Gradual eating 
	100
	83

	Skipping meals
	75
	58

	Fasting
	63
	83

	Fluid manipulation
	75
	100

	Increased training
	88
	100

	Heated training rooms
	25
	67

	Saunas
	63
	92

	Sweat suits
	38
	50

	Spitting
	13
	25

	Laxatives
	25
	17

	Diuretics
	25
	25

	Diet pills
	25
	17

	Vomiting
	0
	8







[bookmark: _Toc135838666]4.3 Influences of weight-cut:

Figure 3a identifies the largest influences towards a weight-cut across all the participants, whereas Figure 3b identifies the least influential.
[bookmark: _Toc135838667]Figure 3a- Group, Most Influential For Weight-cut
[bookmark: _Toc135838668]Figure 3b- Group, Least Influential For Weight-cut 

Table 2 showed that 75% of the participants within the heavy weight categories saw their MMA coach as their main influences towards their weight-cut, compared to the 58% of the participants in the light weight catagories. 42% of the light weight categories found that their team mates were their most influential aspects of their weight-cut, in comparision to the 25% of participants in the heavy weight categories. 

[bookmark: _Toc135838669]Table 2: Weight Categories For Most/Least Influential 
	
	
	% Heavy Categories (+65.8kg)
	% Light Categories (-61.2kg)

	Influences 
	Most 
	Least
	Most
	Least

	MMA Athlete
	13
	75
	33
	50

	MMA Coach
	75
	25
	58
	42

	Team Mates
	25
	63
	42
	58

	Parents
	0
	88
	0
	92

	Doctor
	0
	88
	8
	83

	Dietitian 
	38
	50
	17
	75

	PT
	38
	63
	33
	67

	Other
	0
	63
	33
	42



However, Table 2 identifies that 92% of the participants in the light weight categories and 82% of the participants in the heavy weight categories, thought that their parents played no influential part towards their weight-cut. This was closely followed by 88% of the participants in the heavy weight categories and 82% of the participants in the light weight categories, identifying that doctors were another non-influential element within the weight-cutting process.  


[bookmark: _Toc135838670]4.4 Menstrual function changes:

[bookmark: _Toc135838671]Table 3: Cycle Data for Weight Categories 

	Category 
	Normal menstrual cycle (28-34 days)
	+34-day cycle
	No cycle/Contraception
	Cycle returned to ‘normal’
Yes             No

	Heavy (+68.5kg)
	6
	1
	1
	7
	1

	Light (-61.2kg)
	8
	1
	3*
	10*
	2


*(Within the light category, no period was due to a medical condition, therefore this was included in the no cycle/contraception and ‘yes’ elements.)
Figure 4a identifies the main disruptions to the participants’ menstrual cycle whilst engaged within a weight-cut. The most common throughout all were; becoming irregular, painful and stopping altogether.
[bookmark: _Toc135838672]Figure 4a- Group, Menstrual System During Weight-cut 

As shown in figure 4b, 33% of the participants who compete within the lighter weight categories, found that their menstrual cycle took longer to present and stopped altogether. This compared to the participants who fight in the heavier weight categories, as 0% identified that their menstrual cycle took longer to present and that 13% found their cycle stopped altogether. However, 50% of the participants within the heavier weight categories demonstrated both irregular and painful cycles. Whereas only 17% of the participants in the lighter weight categories displayed both irregular and painful cycles.
[bookmark: _Toc135838673]Figure 4b- Weight Category Menstrual Changes



[bookmark: _Toc135838674]4.5 Mood changes:

Figure 5a demonstrates the overall mood changes of the participants involved within the study. It shows that the females feel more agitated within a weight-cut, closely followed by a dip in their mood and the feeling of being irritated. 
[bookmark: _Toc135838675]Figure 5a- Group Mood Changes

Figure 5b shows that 100% of the participants in the heavier weight categories described a dip in their mood, in comparison to the 33% of the lighter weight categories. 88% of the heavier weight category participants, identified the feeling of being agitated compared to 67% of the lighter weight categories.
[bookmark: _Toc135838676]Figure 5b- Weight Category Mood Changes

The participants also added in further comments on the questionnaire (Appendix a) that other emotions such as anxiety, depression and irritability featured quite prominently, throughout their weight-cut.

[bookmark: _Toc135838677]4.6 Self-confidence:

The participants felt their confidence change throughout different phases of their weight-cut. Table 4 shows that the participants confidence declined the most during a weight cut and before competition. 

[bookmark: _Toc135838678]Table 4: Group Confidence Effects
	Area Effected 
	Group Total %

	During Weight-Cut
	65

	After Weight-Cut
	25

	Before Competition 
	50

	During Competition 
	5

	After Competition 
	15

	Other
	10




Figure 6a shows that 75% of the participants who found their confidence drop were from the light weight categories, where as 50% were from the heavier weight categories. 50% of both the lighter and heavier weight categories found their confidence decrease before competition. 
[bookmark: _Toc135838679]Figure 6a- Weight Categories, Confidence Effects
[bookmark: _Toc134890403]

[bookmark: _Toc135838680]Chapter 5
[bookmark: _Toc135838681]Discussion:

The primary aim of this study was to determine whether female UK amateur combat competitors, mainly MMA, were susceptible to RED-S and/or FAT-S symptoms throughout the duration of the weight-cutting phase, prior to active competition. Additionally, it aimed to distinguish the variations in risk across different weight categories. The secondary goal of this study was to investigate if the athletes' feelings of self-esteem altered during this phase, and to explore any potential psychological repercussions that may follow if symptoms of RED-S and FAT-S were discovered. 
The primary findings included both the weight that participants traditionally cut during their typical weight cut for competition and the weight that they typically gained one-week post competition. Findings that included the physiological effects of a weight cut on the participants menstrual cycle, as well as the psychological consequences, which included mood and confidence alterations displayed by the participants during the weight cutting phase.

5.1 Weight-cut and weight re-gain:
The purpose of this study was to determine whether female amateur MMA competitors who underwent the weight-cutting phase were at risk of developing RED-S or FAT-S. The current study explored weight changes of participants pre and post competition, including their weight loss and re-gain. The overall findings of this element from the current study, highlighted that as a collective, a considerable quantity of participants had lost between 1-5kgs (60%) and 6-8kgs (35%) before the competition. This study also identified the weight loss patterns of the participants across the two weight category groups as illustrated in Figure 1b. It is noticeable that there were no significant differences between the heavy and light weight categories in the amount of weight dropped prior to competition. However, compared to 25% of the lighter weight categories, 50% of the heavy weight categories lost between 6 and 8 kg, before becoming eligible for competition. In addition, 13% of competitors in the higher weight divisions lost more than 8 kg before to the competition. 
As presented in Figure 1c, the results illustrated, 57% of the female competitors in the higher weight classes re-gained between 1-5 kgs, 43% gained between 6-8 kgs, but none gained more than 8 kgs. This is compared with 75% of the lighter weight groups, who regained between 1-5 kg, 17% gained 6-8 kg, and 8% more than 8 kg. The results of both the amount of weight-cut and the amount of weight re-gained exhibit a pattern amongst the females of weight cycling.
[bookmark: _Hlk134715343][bookmark: _Hlk134715444][bookmark: _Hlk134368369]According to recent studies, women who engage in weight cycling may be at risk of developing RED-S. The condition RED-S has been found to have an influence on athletes physiological and psychological wellness, as well as the potential to hinder their athletic performance (Thomas, Gonzalez and Ghigiarelli, 2021). As mentioned, a common approach in combat sports is for athletes to enter into a weight category that is frequently lower than their natural body weight, prior to competition (Artioli et al., 2010; Barley et al., 2018; Reale et al., 2017; Crighton, Close and Morton, 2016; Jetton et al., 2013), as this strategy is thought to provide athletes with an advantage over their opponents (Pettersson et al., 2012). This research supports the findings from the current results found in this study as participants expressed through the RWL-Q how much weight they typically lost and what weight categories they desired to compete in. In a study by Nattiv et al., (2007), the prevalence of RED-S in female combat athletes, as well as the potential risk factors associated with the condition was investigated, to which more than 60% of the female combat athletes had reported a previous history with weight cycling, which supports the findings within this present study as the participants articulated the amount of weight they had gained 1week post competition. Potential symptoms of weight-cycling, include LEA, menstruation disruption, low bone mineral density leading to stress fractures, had also been observed in the population of female combat athletes (Nattiv et al., 2007; Sundgot-Borgen et al., 2013). The risks mentioned are also comparable to those found in the current study and will require examination in more detail, however, at the undergraduate level, investigating bone mineral density, stress fractures and hormonal changes through bloodwork was not a possibility due to the unlikelihood of gaining ethical approval. Mountjoy et al., (2018) conducted a review of the research on the effects of weight cycling on health and athletic performance. In relation to the review, weight cycling can have a number of adverse implications, such as electrolyte imbalances, dehydration, poor immunological response, cognitive impairment, and a greater risk of injury. The review also emphasised the connection between weight cycling and RED-S, stating that weight cycling can destabilise energy balance and impair the body's capacity to execute regular physiological processes. A key element of developing RED-S is LEA. As previously stated in research, LEA is the amount of energy the body has remaining to physiological functions, after subtracting energy used for exercise or other activity. Athletes may experience symptoms that could affect their menstrual cycle, libido, gastrointestinal system, cardiovascular system, bone health, psychological well-being, disordered eating, and eating disorders if they have insufficient energy (Mountjoy et al., 2014; Slater et al., 2017; Logue et al., 2020). The current study shows similar findings however, some areas were unable to be researched do to the undergraduate level of the study, therefore no conclusive answer on all of these symptoms could be given. A general theme that occurred from this area was the amount of nutritional energy needed to fuel the body adequately. This is linked to the way in which athletes attempt to cut weight for competition, whilst attaining high performances. 

[bookmark: _Toc135838682]5.2 Weight-cut habits:

The results displayed in Table 1, provide an insight into the various weight-cutting methods employed by females within both the heavy and light weight categories. The findings show that the two groups' preferred weight-loss techniques vary. The main finding was that all participants in the heavy weight category, reported utilising 'gradual eating' as their primary approach to cutting weight, compared to only 83% of those in the light weight category. While all those who competed in the lighter weight groups stated that their favoured strategies of weight-cutting were fluid manipulation and increased exercise, 75% of those participants in the heavier weight categories indicated they used fluid manipulation and 88% increased their training load. Additionally, only a small percentage of individuals in both categories reported using heated training rooms, sweat suits, spitting, laxatives, diuretics, diet medications, or vomiting. This implies that neither group may regularly employ or benefit from these weight-loss techniques. Interestingly, the findings also reveal that 92% of competitors in the light weight divisions used saunas as a key component of a weight-cut, as opposed to 63% of competitors in the heavy weight divisions. 
[bookmark: _Hlk134548960]The strategies found in a study conducted by Barley, Chapman and Abbiss, (2018), also found that methods such as fluid manipulation and the increase in their training load were commonly used, indicating that the current study is in support with the findings of the previous research, as these were also identified as common methods of weight cutting habits. Current research also found that weight-cutting has been shown to alter an athlete's physiology in a variety of ways, for example, rapid reductions in calorie intake are likely to result in a drop of glycogen levels (Reale, Slater, and Burke, 2017). Consequently, it has been shown that a lack of muscle glycogen induces exhaustion by impeding the coupling of excitation and contraction in muscle cells (Ørtenblad, Westerblad, and Nielsen, 2013). The physiology of lipid and carbohydrate (CHO) metabolism can be further impacted by the long-term energy restriction, which may reduce the athlete's ability to exercise or compete competently (Westman et al., 2007; Odland, 1998). Therefore, this may explain why some athletes found that they fatigued more within this phase, however, due to the protocols of ethical approval, it unlikely to be suggested with confidence that this is a reason, as there is no evidence within the current study to agree or reject. CHO is the main fuel for glycogen, therefore, it would make sense for both athletes and coaches who may not have the knowledge of nutrition to be educated in basic nutrition, as CHO maybe the first element to be eliminated from athlete diets in order to cut weight. This has not been proved within this study, therefore cannot be used with assurance and has a possibility to be used as further research. According to recent studies, water manipulation can be utilised safely (Reale et al., 2018). Water loading is a weight-cut method used by athletes by increasing their water intake while simultaneously producing more urine, which excretes additional water from the body (Januszko and Lange, 2021). Reale et al., (2018), also discovered that distributing the fluid intake over the course of the day allowed for renal adjustment and compensation. An increase in exercise and a restriction on fluid and food intake is the common strategy for rapid weight loss that has been revealed by a significant body of research.  Fluid restriction is one approach of lowering total body water in light of typical daily losses. The body can reduce its water content by using its extracellular and intracellular storage, which refer to free and bound water or intestinal space and glycogen stores, (Reale, Slater and Burke, 2017). It has also been demonstrated through numerous research studies that even a 2% dehydration level can affect an individual's capacity to perform in sport, and a 4% dehydration level can result in serious health consequences like heat exhaustion, heat stroke, or heat illness, as well as a low risk of developing acute cardiovascular issues like Ischaemic heart disease and stroke. Significant amounts of dehydration may also change how the brain appears and reacts, to information as well as selecting the most accurate response, this in turn can increase the risk of brain damage from head trauma brought on by strikes, if the information is not comprehended quickly enough (Januszko and Lange, 2021).Therefore, with the use of these studies and current research, it would be suggested that both coaches and athletes understand the way in which fluid manipulation should be applied, as it can have a positive outcome when accomplished correctly, leading to a “safer” weight cut, however, may have negative outcomes if implicated incorrectly.

5.2 Menstrual Cycle:
[bookmark: _Hlk134717060]The findings within Table 3 and Figure 4b provide an insight to the connection between the participants menstrual cycles and associated symptoms through a weight-cut. According to this research, women who competed in the heavier weight categories, seemed to have a higher likelihood of possessing a regular menstrual cycle (28-34 days), than the females in the lighter weight categories. Particularly, 75% of women in the heavy weight category and 67% in the lighter weight category said they had a regular menstrual cycle. The statistics also showed that 26% of all participants, claimed that their menstrual cycle lasted longer than 34 days or had no cycle at all due the usage of contraception. Symptoms of heavier bleeding was recorded slightly more in the light weight categories (16%), than in the heavier weight categories (13%). The findings from this study also suggest that 13% of the participants within the heavier weight categories explained that their cycle would stop completely whilst engaging in a weight-cut, this is compared to the 33% of participants in the lighter weight categories. Regardless of their weight category, the data suggests that a majority of respondents' menstrual cycles reverted to normal after post weight cut (re-gain phase). According to this result, losing weight can have an impact on menstrual cycle, however this impact may not always be determined by weight category. The results revealed that women in the heavy weight category were more likely to experience irregular menstrual cycles and painful periods than women in the light weight category, in relation to the menstrual symptoms not previously stated. This may be explained by the fact that altering a person’s weight may have an impact on the body's hormonal balance, which may subsequently have an impact on the menstrual cycle. Some participants, according to the data, experienced lighter periods and a delay in the beginning of symptoms, which may have been caused by a variety of circumstances, including dietary changes, lifestyle changes, or hormone imbalances. Studies have been conducted on the association between energy level, ovarian function, and bone health, also known as the "triad." Many female athletes have the triad condition, which is characterised by low energy availability, menstrual disruption, and decreased bone mineral density (Nazem and Ackerman, 2012; Nattiv et al., 2007; Loucks and Verdun, 1985), which has been identified within the participants of this study in the form of disrupted menstrual cycle and cognitive mood dips and changes and feeling of fatigue. Low energy availability is a major cause of the triad's decreased bone health and limited reproductive function, according to the literature (Loucks and Thuma, 2003). By diverting energy away from energetically demanding and non-essential biological processes like reproduction and growth, low energy availability causes energy conservation for vital biological processes (Wade and Jones, 2004). Because of this, the hypothalamic-pituitary-ovarian axis, which controls the menstrual cycle, may not operate as it should, therefore becoming compromised (Wade and Jones, 2004; Stafford, 2005; Williams et al., 2001). Low energy availability specifically affects the frequency and amplitude of the pituitary's release of luteinizing hormone as well as the pulsatile secretion of hypothalamic gonadotropin-releasing hormone from the hypothalamus (Wade and Jones, 2004). Menstrual cycle disruption inhibits ovarian sex steroid production and follicular growth, which lowers bone mineral density and raises the risk of osteoporosis and stress fractures (Wade and Jones, 2004), again these elements were unable to be recorded through the current research due to the level of study. However, it is crucial to remember that the triad can impact anyone who engages in strenuous physical exercise without consuming enough calories to meet their body's physiological needs. In order to support their body's demands and avoid the onset of the triad, those who engage in high amounts of physical activity must ensure they are consuming enough energy to fuel their physiological functions adequately (Petkus, Murray-Kolb and De souza, 2017). The current study's findings, when combined with earlier research, demonstrate a clear relationship between nutritional requirements and the volume of exercise being performed during this weight-cut phase. As a result, the outcomes suggest that previous research's conclusions may be supported. They also demonstrate that both athletes and coaches need to gain basic sports nutrition knowledge, aiming to assist female athletes avoiding the development of RED-S / FATS, particularly when performance requirements are substantial.

[bookmark: _Toc135838683]5.3 Mood:

[bookmark: _Hlk134817193]The findings mentioned provide an understanding of the emotional fluctuations that have presented in weight-cuts amongst these female participants. The information shows that weight-cuts may have caused changes in mood, with agitation (H=88%, L=67%), irritability (H=63%, L=50%) and dips mood (H=100%, 33%), being the most prominent. These results are consistent with previous studies that reported comparable mood changes with combat athletes while cutting weight. Further investigation revealed that during their weight-cut, participants also felt additional emotions like anxiety and depression. These feelings may be connected to the emotional and physical strain that comes with a weight-cut, including dietary and exercise intensity alterations. While the physiological impacts of weight loss on athletes are well-known, its psychological implications, particularly on female combat athletes, deserves consideration, however the RWL-Q has been shown to be the most effective way to gauge emotions and feelings in various sports (Amatori et al., 2020; Maurício et al., 2023; Castor-Praga, Lopez-Walle, and Sanchez-Lopez, 2021). According to a study by Artioli et al., (2010), the pressure to lose weight quickly may induce a state of heightened emotions such as stress and anxiety, potentially having an adverse effect on the athlete’s psychological well-being. As the pressure to compete at specific weight classes can be overwhelming, it has been hypothesised that weight cutting may cause performance anxiety in female combat athletes (Eubank et al., 2017). The resulting stress may have the potential to negatively affect performance during competitions, potentially creating a recurrent pattern of stress and psychological discomfort, however the findings in the current study neither support or reject the research as such. In accordance with Franchini, Brito, and Artioli (2012), athletes who experienced RWL displayed a decrease in short-term memory, vigour, concentration and self-esteem, as well as an increase of confusion, rage, fatigue, depression, and isolation. The findings by Franchini, Brito, and Artioli (2012) are closely related with the results within the current study as some elements intertwine, however the research as a whole would suggest that a weight cut can have implications on athlete’s mood, proposing that check-ins between coach and athletes throughout a weight cut should be applied in order to minimise the risk of decreased mood state. 

[bookmark: _Toc135838684]5.4 Confidence:

The results shown in Figure 6a, offer interesting information about how a weight-cut can affect the participants feelings of confidence. The data demonstrates that before competition, participants from both the lighter and heavier weight groups reported a decline in confidence, with 50% of participants from each category doing so. However, compared to 50% of the participants in the larger weight groups, 75% of participants in the lighter weight categories indicated they believed their confidence was affected more than during the weight-cut itself. These findings may be hypothesised due to the fact that athletes competing in the lighter weight categories, often need to lose a significant amount of body mass to make the light weight divisions.  There seems to be a larger quantity of athletes willing to cut more weight so that they can compete in the lower weight categories where there is a larger pool of fighters who they can compete against.  This may be due to the limited amount of female weight divisions, however, there is no research identified on the number of females across and within the four weight categories, therefore this cannot be proven or disproved.
[bookmark: _Hlk134822174]The psychological information, which has been highlighted throughout this current study, emphasises the importance of noting changes in mood when dieting and to put good management measures in place. To assist athletes in managing the emotional and psychological stress connected with this phase, these measures may include offering them psychological assistance. Such tactics may involve providing psychological assistance, for example athlete check-ins and mental skills guidance to athletes so they can better cope with the pressures of a weight-cut and develop resilience (Hsieh et al., 2023). Additionally, athletes should engage with coaches and support personnel to create weight-management plans that minimise the negative effects of RWL on their physical and emotional well-being. This has the potential to help athletes maintain their confidence levels both throughout a weight-cut and prior to competition. Baumeister, (2013), explains that both elements of self-esteem and self-confidence overlap and also describes self-esteem as a product of a self-evaluation, in regard to a person’s internal self, which is determined by the level of belief in their own values, the strength of belief in their own ideas and thoughts, as well as the depth of confidence in their own actions. This can be seen as a trend throughout the weight cut of the participants which at different stages of the weight cut, self-esteem varies. Vealey and Chase, (2008) defines confidence within athletes as a belief in their abilities to successfully perform a task or achieve a desired outcome, hence the overlap in both entities. It should be mentioned that, specifically with MMA athletes, very little is known with regard to mood, creating a gap within the research. The emotional patterns of athletes during their training programmes, featuring before, during, and after an RWL phase, this is another specific topic to which there is little knowledge. Therefore, no research on the relationship between RWL and mood state in MMA athletes has been found (Brandt et al., 2018). Given this, it is difficult to connect the current study to any similar research in this field, hence it is not possible to determine if it endorses or rejects any particular body of literature.

[bookmark: _Toc135838685]5.5 Limitations and practical implications:

A pilot study was conducted, using only MMA athletes, as this was the target population, however, only 8 participants within the UK responded, making it potentially difficult to gauge a true idea of the effects on athletes during a weight cut. Therefore, the study was then opened up to female combat athletes who met the criteria of participating in a weight cut, while trying to relate as much research back to MMA athletes. There were 20 participants who contributed to the research study, which allowed findings to be more comprehensive, though this was still arguably limited. If this study was to be repeated, then a longer time-frame would be implemented, in order to collect more participants, and potentially identify deeper themes and reasons towards the data. A final limitation of this research is the level of study currently. Since the study was conducted at the undergraduate level, some aspects could not have been investigated in greater detail this is because they would have required invasive research, such as bloodwork over time and at certain cycles, also further questionnaires such as the LEAF-Q delve into eating habits related to eating disorders and disordered eating.






[bookmark: _Toc135838686]5.6 Future research: 

The current study and literature identified gaps in the literature related to athletes' feelings and confidence throughout a weight cut as well as pre and post competition as these factors may also assist the management of their nutritional needs. A second area for research could include the induction of more weight categories for females in MMA and other combat arts, with the idea to investigate their weight cut, psychological and physiological aspects, as well as monitoring their performance outcomes. The third topic for further study would be to determine whether cutting weight actually gives an athlete an advantage over opponents. And if there was no advantage then the underlying reasons could also be explored. Another area which would benefit from future study would be to explore why athletes lose weight and whether it would be more beneficial to add more divisions specifically for women if no advantage was found. 
[bookmark: _Toc134890404]

[bookmark: _Toc135838687]Chapter 6
[bookmark: _Toc135838688]Conclusion:
[bookmark: _GoBack]
In conclusion, the study as a whole supports the concerns raised in the bulk of the literature concerning weight cutting and the possibility that female combat athletes may acquire RED-S and/or FATS. It should be mentioned that this area is complex and calls for a continuation of extensive research. In order to reduce potential risks to female combat athletes' psychology and physiology, it has been highlighted throughout the current study that both coaches and athletes should receive a basic education in nutrition and made aware of the symptoms related to RED-S and FATS, this in turn may develop positive coach and athlete relationships also.
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Adapted RWL questionnaire for amateur female MMA athletes: (9 participants)
https://forms.office.com/Pages/ShareFormPage.aspx?id=-REPTm4EBUWcuNshUjEeIa7pHZuC07REh2W1f3HCKYVUQ0EzOUw5Rlo1T01FVURVMVQxQlA0WlIwNy4u&sharetoken=hiGfvCm0xOOCxe6hTwJi 

Adapted RWL questionnaire for amateur female combat athletes: (8 participants)
https://forms.office.com/Pages/ShareFormPage.aspx?id=-REPTm4EBUWcuNshUjEeIa7pHZuC07REh2W1f3HCKYVURU5ESjA5SFkzT0MzNjYyOU9JNjZWS0FJTS4u&sharetoken=hiGfvCm0xOOCxe6hTwJi 

Adapted RWL questionnaire for amateur female MMA athletes: (3 participants)
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In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.
The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.
Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.
This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  
Delete the Guidance Notes at the end of the form BEFORE submitting your application

SECTION A: About You (Principal Researcher)
	1
	Full Name:
	Kaycee Phyliscita Blake

	2
	Tick all boxes which apply:

	Member of staff:
	☐
	Honorary research fellow:
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	For students:
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SECTION B: Approval for Research Activity
	1
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(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
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SECTION C:  Internal and External Ethical Guidance Materials
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SECTION D: External Collaborative Research Activity
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	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	2
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	Has this individual consented to sharing their details on this form?
	YES
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	NO
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	YES
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	Is your research externally funded
	YES
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	NO
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	Are you specifically employed to undertake this research in either a paid or voluntary capacity?
	Voluntary
	YES
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	☐

	10
	
	Employed
	YES
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	Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)
	If YES then the permission question below does not need to be answered.
	YES
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	NO
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	Permission to undertake the research has been provided by the partner organisation
	(If YES attach copy)
If NO the application cannot continue
	YES
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	NO
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Where research activity is carried out in collaboration with an external organisation
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	Does this organisation have its own ethics approval system?
	YES
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	NO
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If Yes, please attach a copy of any final approval (or interim approval) from the organisation




SECTION E: Details of Research Activity
	1
	Indicative title:
	To identify and understand the risks of RED-S and FAT-S whilst cutting weight in UK based female MMA athletes.

	2
	Proposed start date:
	20th January 2023
	Proposed end date:
	

	3
	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 MMA (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 itself  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, 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) and therefore more research needs to be conducted within this area.

	4
	Purpose of Research Activity
The purpose of this study is to add new research to the specific area of amateur females who partake in MMA along with trying to understand the possible risks that may occur in females when cutting weight for the sport. This study will replicate a previous American study that determined the risk of FAT-S in female MMA athletes whilst cutting weight for competition Thomas et al., (2021).

	5
	Research Question
To identify if female amateur mixed martial arts athletes, may present or become at risk of developing FAT-S and/or RED-S.

	6
	Aims of Research Activity
The main objective of this study will be to try and identify if female UK amateur MMA athletes, are at risk of developing symptoms of RED-S and/or FAT-S, during the weight cutting phase, before active competition. Along with aiming to identify the differences in risk at different weight categories. 
The second objective of this study is to try and identify if there are any changes within the athlete’s belief in themselves through the weight cutting phase, along with psychological effects that may arise if symptoms of RED-S and FAT-S have been identified.

	7
	Objectives of Research Activity




	8
	Proposed methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed.

	9
	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 participants 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 tool of  RWL-Q (Rapid Weight Loss Questionnaire), along with questions that will be specific to both females and MMA.
The specific questions should be answered yes or no, unless otherwise stated:
What is your natural weight before you have to cut?
Are your periods normal? (28-34 days)
Do you use contraception? 
If yes, what type?-Hormonal coil-Hormonal implant-Oral (tablets)-Other
      4)  If you ticked yes to oral contraceptives, what was the reason for this?
           - Contraception - Reduction in menstrual pains - Reduction of bleeding - To regulate menstrual cycle - To regulate menstrual cycle in relation to performance.
      5) Have you ever noticed a change in your periods when cutting weight? (if yes, please continue the questionnaire. If no, please go straight to question 7- psych)
      5a) What changes have you noticed with your periods? (take longer to come on, irregular-stop-start, stop altogether, heavier lighter, painful, other)
      6) Do your periods return to normal after a weight cut?
      7) Do you experience any mood changes throughout your weight cut? (if yes, think you for completing the questionnaire, if no continue to 7a)
      7a) Mood dips (low), mood stays the same, mood increases, other..
      8) Before a weight cut does your self-confidence decrease, stay the same, increase?
      8a) During a weight cut, after weight cut
      9) Before competition, during competition, after competition
Results:
The results will be looking identify 3 sections. The first being to identify any risks of RED-S and/or FAT-S, that may occur to the athletes who are cutting weight. The second section of results will be looking at the difference between the weight categories and if there is a theme in relation to the risks at different weight categories. The final section of the results will be looking to identify any psychological changes to the athletes whilst cutting weight and the effects it may have towards performance. 

	
	



	10
	Location of research activity
Identify all locations where research activity will take place.

	11
	All research is to be held within Wales, with U.K female athletes only.
(this box should expand as you type)

	12
	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants.

	13
	



	14
	Use of documentation not in the public domain: Are any documents NOT publicly available?   

	NO
	☐

	
	
	YES
	☐

	15
	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with prevailing data protection law of the country in question and England and Wales.



SECTION F: Scope of Research Activity
	1
	Will the research activity include:
	
YES
	
NO

	2
	Use of a questionnaire or similar research instrument?
	☒
	☐

	3
	Use of interviews?
	☐
	☒

	4
	Use of diaries?
	☐
	☒

	5
	Participant observation with their knowledge?
	☐
	☒

	6
	Participant observation without their knowledge?
	☐
	☒

	7
	Use of video or audio recording?
	☐
	☒

	8
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	9
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	10
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	11
	Investigation of participants involved in illegal activities?
	☐
	☒

	12
	Use of procedures that involve deception?
	☐
	☒

	13
	Administration of any substance, agent or placebo?
	☐
	☒

	14
	Working with live vertebrate animals?
	☐
	☒

	15
	Other primary data collection methods, please explain in this box
For example, ‘focus groups’. Please indicate the type of data collection method(s) in this box and tick the accompany box.
	☐
	☒


	16
	Details of any other primary data collection method:



(this box should expand as you type)
	
	












If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).
If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 
SECTION G: Intended Participants
	1
	Who are the intended participants:
	
YES
	
NO

	2
	Students or staff at the University?
	☐
	☒

	3
	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	4
	Vulnerable adults?
	☐
	☒

	5
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	6
	Prisoners?
	☐
	☒

	7
	Young offenders?
	☐
	☒

	8
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	9
	People engaged in illegal activities?
	☐
	☒

	10
	Others (please identify specifically any group who may be unable to give consent) please indicate here and tick the appropriate box.

	☐
	☒


	11
	Other – please indicate here:
	
	



	12
	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	13
	How many participants are expected?

	I am expected to gather around 50 participants for this study, however if I go over this number it should help to give a clearer more accurate understanding of what is happening in the U.K

	14
	Who will the participants be?

	The participants will be female mixed martial arts athletes who will have to be over the age of 18 years in order to qualify for this study.

	15
	How will you identify the participants?
	Identification of the participants questionnaires will be in the way of designated numbers after completion and submission. Participants themselves will not be identified but their research answers will be.



	16
	Information for participants:
	
YES
	NO
	
N/A

	17
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	18
	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	19
	Will you obtain written consent for participation?
	☒
	☐
	☐

	20
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☐
	☐
	☒

	21
	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	22
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☐
	☐
	☒

	23
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☐
	☐
	☒

	24
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	25
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	26
	If NO to any of above questions, please give an explanation 

	27
	



	28
	Information for participants:
	
YES
	NO
	
N/A

	29
	Will participants be paid?
	☐
	☒
	☐

	30
	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	31
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	32
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	33
	If YES to any question, please provide full details 

	34
	


SECTION H: Anticipated Risks
	1
	Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 
If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	2
	Full risk assessment completed and appended? 
	Yes 
	☐

	
	
	No
	☒

	3
	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	4
	Risk to Participant:
The risk to participant could be in the way of the questionnaires, for example, if anything was to be divulged in this process that could be putting the participant at harm or potential harm. 
	How will you mitigate the Risk to Participant
If something like this was to appear during the study, then I could suggest that the participant should seek medical advice from a GP or the appropriate professionals, as I would have a duty of care to that person.

	5
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	

	6
	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to Investigator:
A risk to the investigator could mean any accidental leakage of information that could mean the participants are identified.  


	How will you mitigate the Risk to Investigator:
I would make sure to minimise any personal information gathered from the participants at the earliest point possible, however such information like a email maybe be required if participants would like to see the results section of the study. In this case, all information like this via the questionnaires would be put into a separate file and securely locked into the laptop which would need a passcode/word to be accessed.  

	7
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to University:
A possible risk to the university could be negative publicity that could arise if data was to be leaked, or if a participant had a medical issue in relation to the study and I never acted in the appropriate manner.
	How will you mitigate the Risk to University:
As stated above, all personal data and results will be stored securely on a laptop which has a passcode/word on it. As for the medical situation, I would advise the participant to seek medical guidance/ attention with their GP. 


	8
	Disclosure and Barring Service

	9
	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	10
	Does your research require you to hold a current DBS Certificate?
	☐
	☒
	☐








SECTION I: Feedback, Consent and Confidentiality
	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	I may ask for participants to leave their email address only if comfortable and willing, in order to give them an opportunity to find out the results of the dissertation at the end of the study, but only if they wish to see the findings.

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	In terms of informed consent, I will be looking to present a tick box option at the beginning of the study to ensure that the participants have read and understood the content of the study and therefore consent prior to the start of the study.

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	I will not be asking any of the participants for any of their personal information that could identify them keeping the anonymity of all who partake. However, there will be an option to leave their email address only if they want to be informed of the results/findings of the study at the end. 






SECTION J: Data Protection and Storage
In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	1
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person.
	☐
	☐

	2
	If YES, provide a description of the data and explain why this data needs to be collected:

	
	

	3
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
☐

	4
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	
	


	



5
	




Will the research activity involve storing personal data and/or special category data on one of the following:
	



YES
	



NO

	6
	Manual files (i.e. in paper form)?
	☐
	☒

	7
	University computers?
	☐
	☒

	8
	Private company computers?
	☐
	☒

	9
	Home or other personal computers?
	☒
	☐

	10
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	11
	“Cloud” storage or websites?
	☐
	☒

	12
	Other – specify:
	☐
	☒

	13
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of password protection, encryption, anonymisation and pseudonymisation:

	
	

	14
	All Data Storage

	15
	Will the research activity involve any of the following activities:
	YES
	NO

	16
	Electronic transfer of data in any form?
	☒
	☐

	17
	Sharing of data with others at the University?
	☐
	☒

	18
	Sharing of data with other organisations?
	☐
	☒

	19
	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	20
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☒
	☐

	21
	Publication of data that might allow identification of individuals?
	☐
	☒

	22
	Use of data management system?
	☐
	☒

	23
	Data archiving?
	☐
	☒

	24
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and DPA (and/or any international equivalent):

	
	The only information that would potentially be collected is an email address, but this is subject to the participants and if they wish to leave it.

	25
	List all who will have access to the data generated by the research activity:

	
	I will be the only person to have access to the data generated by the research activity.

	26
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	I will be the only person to have control of my research.

	27
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
	The data will be stored on my laptop, in separate file for the study results, which will be securely managed by a password.

	28
	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	
	

	29
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	YES
	☒

	
	
	NO
	☐

	30
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒

	
	
	NO
	☐



SECTION K: Declaration
	31
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	
	Signature of applicant:
	Kaycee.P.Blake
	Date:




For STUDENT Submissions:
	32
	Director of Studies/Supervisor:
	
	Date:

	33
	Signature:
	
Kaycee.P.Blake
	



For STAFF Submissions:
	34
	Academic Director/ Assistant Dean:
	
	Date:

	35
	Signature:
	

	


Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☐
	I have completed ALL RELEVANT sections of the form in full.

	☐
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☐
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☐
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Academic Director.

	☐

	I have deleted the guidance notes before submitting the PG2 for consideration



	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.

	STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit  this form (and receive the outcome) via systems explained to you by the supervisor/module leader.
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Weight Lost vs Weight Re-gain

Weight Lost 	1-5Kgs	6-8Kgs	8+Kgs	60	35	5	Weight Re-gain (week)	1-5Kgs	6-8Kgs	8+Kgs	68	26	5	Weight


participant %




Weight Lost 

Heavy	1-5kg	6-8kg	8+kg	38	50	13	Light	1-5kg	6-8kg	8+kg	75	25	0	weight 


group %




Weight Re-gain

Heavy	1-5kg	6-8kg	8+kg	57	43	0	Light	1-5kg	6-8kg	8+kg	75	17	8	weight


Group %




Weight Cutting Habits 

Always/Sometimes	Gradually  eating	Skipping meals	Fasting 	Fluid manipulation	Increased training	Heated training rooms	Suanas	Sweatsuits	Spitting 	Laxatives 	Diuretics	Diet pills	Vomiting 	11	6	7	10	11	7	9	6	4	4	5	4	1	Almost never/Never	Gradually  eating	Skipping meals	Fasting 	Fluid manipulation	Increased training	Heated training rooms	Suanas	Sweatsuits	Spitting 	Laxatives 	Diuretics	Diet pills	Vomiting 	1	6	6	2	1	5	3	6	7	8	7	8	11	



Most Influential

MMA ATHLETE	MMA COACH 	TEAM MATES	PARENTS	DOCTOR	DIETITAN 	PT	5	13	7	0	1	5	6	


Least Influential

MMA ATHLETE	MMA COACH 	TEAM MATES	PARENTS	DOCTOR	DIETITAN 	PT	12	7	11	18	17	15	14	


Menstrual symptoms

Take longer to come on	Irregular	Stop altogether	Heavier 	Lighter	Painful	4	6	5	3	2	6	symptoms


participants



Menstrual Changes

Heavy	Take longer to come on	Irregular	Stop altogether	Heavier 	Lighter	Painful	0	50	13	13	25	50	Light	Take longer to come on	Irregular	Stop altogether	Heavier 	Lighter	Painful	33	17	33	16	0	17	
group %




Overall Mood Changes

Mood dips	Mood stays the same 	Mood increases	Irritated 	Frustrated 	Agitated 	12	1	2	11	8	15	emotions


Participants



Category Mood Changes

Heavy 	Mood dips	Mood stays the same 	Mood increases	Irritated 	Frustrated 	Agitated 	100	0	13	63	50	88	Light	Mood dips	Mood stays the same 	Mood increases	Irritated 	Frustrated 	Agitated 	33	8	8	50	42	67	
participants %




Effects on Confidence 

Heavy	During weight cut 	After weight cut 	Before comp	During comp	After comp	50	38	50	0	38	Light	During weight cut 	After weight cut 	Before comp	During comp	After comp	75	17	50	8	8	
Participants %
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