Dissertation proposal:

Title: Is there a perceived effect on performance on females in CrossFit in different stages of the menstrual cycle?

Introduction:
CrossFit is ever growing sport, from the first “CrossFit open” having only 26,000 entrants in 2011, to having 293,805 participants in the most recent 2022 season (Marquez,2021). Due to an increased popularity of the sport, particularly among women, it is important to understand how and if the menstrual cycle has an impact on female athletes and their performance, within training and competition.
CrossFit is known as the ‘sport of fitness’ and requires athletes to be prepared for constantly varied movement and modalities under high intensity (Glasman,2002), essentially this means that athletes must be well rounded in the main subsections of fitness as outlined by CrossFit, these are: Weightlifting, Gymnastics and Cardiovascular fitness both in endurance and in sprint or high intensity scenarios (Glasman,2002).

The menstrual cycle effects women in different ways as they move through the different phases of the cycle, as hormones rise and fall. The main hormones involved in influencing these changes in physical and mental state during the menstrual cycle are oestrogen and progesterone (Vigod et al., 2010). A rise in oestrogen and progesterone in the ovulation stage of the menstrual cycle is when current research suggests that women are strongest (Romero-Moraleda et al., 2019) however this evidence is inconclusive. This study by Romero-Moraleda (2019) demonstrated only a small difference in strength output during this phase; therefore, it is important that there is more research conducted in this area to draw a more accurate conclusion. 

It has been outlined by  (Sakamaki-Sunaga et al., 2016) that there has been some effect on production of strength and power during different phases of the menstrual cycle. (Romero-Moraleda et al., 2019) has seen that during high intensity intervals that there was a difference in performance and recovery between the luteal and follicular phases of the menstrual cycle. Due to both the outlined differences between stages of the menstrual cycle by these and other research papers it is clear that each stage of the menstrual cycle may impact athletes’ performance, and due to all natures of training being impacted from strength to high intensity training, would suggest that it would impact a female CrossFit athletes’ ability to perform to a high standard in specific stages.

In the luteal phase, women experience steep increases and decreases in progesterone if they do not become pregnant, which causes ‘pre-menstrual syndrome’  (Vigod et al., 2010)the effect prior to menstruation that causes physical discomfort through symptoms such as cramps, headaches, and acne, as well as psychological symptoms such as mood variations, brain fog and low mood (Cerqueira et al., 2017). Both these physiological and psychological factors if not understood or monitored may have an impact on an athlete’s motivation and desire to train, therefor this research is important to understand not only the physiological side effects the menstrual cycle has on strength as has already been outlined in past studies, but also the psychological impact this has. 




Rationale:

Aims- To understand the perceptions of female CrossFit athletes regarding performance in relation to their menstrual cycle.
Objectives- To understand how or if rate of perceived exertion alters for strength and high intensity exercise via questionnaires.
-To understand motivation in different stages of the menstrual cycle utilising the Breq-3 questionnaire.

This study is important not only for athletes to understand their limitations at different phases of their cycle but also for coaches to understand how to optimise their performance and when rest and recovery should be utilised in order to create the best adaptations in each modality of CrossFit: strength, power, and intensity for the athlete.

Studies, such as the one conducted by Brown, Knight and Forrest, (2021) have outlined the importance of this in other sports such as football. However, there are no studies that have focused on CrossFit in particular and due to its growing demand, with high numbers of female participants it is important that this area is investigated further to improve the quality of athlete experience in the sport.

This study will revolve around mainly qualitative data collection in which participants from a local gym will answer questions after every session about how they found their training sessions. The questionnaire will include questions about which day of their cycle they are on, how they found the strength and power portion of their session and how they found high intensity portion of their session. The reasoning behind using a mainly qualitative data collection method is due to the nature of individuality of the topic but also a study conducted by Brown,Knight and Forrest(2021) analysed performance of athletes in training and competition through qualitative data collection and it seemed to allow for a more informed reasoning as to why the female athletes were experiencing changes in performance in different phases, which ultimately will be of more benefit to athletes and coaches.

The decision has been made to exclude women who are on hormonal contraception with the interest of understanding the natural menstrual in more detail, due to research suggesting that hormonal contraception will alter the effects of a natural menstrual cycle in exercise (Elliott-Sale et al., 2020) (Thompson et al., 2021).

Whilst awareness of the importance of the menstrual cycle on training is increasing, there is still a large gap in the area which needs to be understood further. It is important to note that while it is expected that there will be similarities in perceptions of exertion as previous research has shown some physiological differences in strength, power, and high intensity abilities throughout the menstrual cycle. This study may also find that there are a wide range of possibilities to the impacts of the menstrual cycle on women, both psychologically and physiologically due to how each athlete responds to their cycle.

Method:
Data will be collected via qualitative methods; there will be two questionnaires for participants to answer, this is to create a diary like understanding of the individuals over the course of 4-6 weeks. Prior to training the questionnaire will endeavour to understand the athletes desire to train alongside the phase of menstrual cycle. Post training session there will be an open-ended questionnaire which will aim to understand the athletes perceived level of exertion and whether they feel this differs from their usual performance. Following on from this, any athletes who demonstrate a change in performance during their cycle will be interviewed, with the aim for understanding their perception of performance over their cycle.
	Each athlete will also repeat one, one-hour long training session per week for the duration of 4-6 weeks- this session will include a strength/power test, the strength and power test will be scored on RPE and whether they were able to hit consistent numbers on the exercise across the four weeks. This test will be followed by a 15 minute high intensity workout, after a 10-minute rest period, in which the athletes will be scored on how fast they complete the workout or repetitions completed within the 15 minutes if they are unable to finish in the 15 minutes. Athletes will also answer the open-ended questionnaire about motivation and perceived exertion after these sessions like they will after their other weekly training sessions.

The participants of this study will be females aged 21- 34 all of whom train in the same gym. 
All the participants will follow the same training programme to ensure that relative intensity is the same for everyone involved. 

The decision has been made to exclude data from athletes on hormonal contraception as some research suggests that it reduces the effects of menstrual cycle stages on performance, therefore it would be important to exclude these results to ensure that the effects of the contraception do not hinder the results of the study.

Data analysis:
Once all data has been collected, pre and post training questionnaires will be analysed by looking for similarities and patterns in answers in phases of the menstrual cycle. Performance across the 4-6 week period in the test session will also be analysed for peaks and troughs in performance. As any athletes that see a significant difference in performance will be interviewed, which will be analysed for common themes, similar to the questionnaires.
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