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1-Introduction:
Women’s participation in sport is continually growing. Especially in sports previously dominated by men, such as CrossFit. Since the first CrossFit open in 2011 the number of female athletes competing has grown by 27.5%. In 2011 only 17.5% of athletes competing were female, in comparison to the 45% of participants being female in 2023, a total increase of 27.5% in 12 years. CrossFit is defined as the “sport of fitness” (CrossFit.,2023) or more specifically as “Constantly varied, functional movement, at high intensities” (CrossFit.,2023).

Due to this rise of female participation and professionalisation within CrossFit, alongside the increasing demand to understand how females adapt to training, and potential impacts of the Menstrual cycle (MC) on performance. Current strength and conditioning research has been conducted mostly on male participants and subsequently applied to female athletes (Costello, Bieuzen and Bleakley, 2014), discarding the potential for physiological differences between the sexes (Costello, Bieuzen and Bleakley, 2014). The growing body of literature in this field, while varied and in its’ infancy, is beginning to suggest that there are differences between males and females in their responses to all modalities of training, and that the MC may have a profound impact on performance.

The menstrual cycle is the fluctuation of female reproductive hormones over an average 28-day cycle. This cycle is divided into four phases, bleeding, Ovulation, the Luteal phase (LP), and Follicular phase (FP) (Thiyagarajan, Basit and Jeanmonod,2020).
The Follicular phase is day 1-10, day one being the first day of bleeding. Ovulation occurs on days 10-14 and The Luteal phase is days 14-28 (Thiyagarajan, Basit and Jeanmonod,2020). The key hormones that regulate a woman’s menstrual cycle are oestrogen and progesterone fluctuate facilitating fertility (Nelson and Bulun, 2001). Oestrogen is a hormone that has been associated with the anabolic processes of building muscle (Kahlert et al., 1997) as it facilitates increased muscle protein synthesis when it is at an elevated level during the follicular phase (Mihm, Gangooly and Muttukrishna, 2011). Whereas progesterone has been suggested to be catabolic in nature and influences inflammation due to its presence in the more fertile phase of the menstrual cycle (Conneely et al., 2002), which has been associated with decreased sports performance, due to the increase in progesterone in the ovulation and luteal phase of the cycle.

The follicular phase begins at day one of menstruation, bleeding, and up until ovulation occurs. During menstruation, levels of oestrogen and progesterone are at their lowest, post menstruation, oestrogen levels rise.

Ovulation is the phase in which an egg is released, due to the pituitary gland stimulating the follicle stimulating hormone, during this time oestrogen levels peak, this peak in oestrogen triggers the release of the egg. After release of the egg there is a peak in progesterone to support the fertilisation of the egg to facilitate conception.

Luteal phase occurs after day two of ovulation. Oestrogen levels out and is no longer at a higher concentration (Vermesh and Kletzky.,1987). If the egg is not fertilised there is a greater drop in progesterone than oestrogen (Vermesh and Kletzky.,1987), which has been suggested to be the effector that influences pre-menstrual symptoms such as mood swings, headaches, acne, and bloating (Le, Thomas and Gurvich, 2020). It is these fluctuations in hormones that cause premenstrual symptoms that effect women both physiologically; through symptoms such as muscular fatigue, low back pain, headaches, abdominal cramping, and nausea. As well as psychologically; by causing mood swings, brain fog, low self-esteem, increased levels of anxiety and reduced motivation.

CrossFit is a sport that requires strength, power, endurance, high skill in the modality of gymnastics and Olympic weightlifting (Dominski et al., 2021). All of which the athlete must be able to perform well while in high heart rate zones, as CrossFit measures performance by speed in which work is completed or volume completed. The forementioned modalities of training require different energy systems, to produce Adenosine triphosphate (ATP), the energy source of the body. When training in an aerobic state, oxygen is present (Manoj et al., 2019). When oxygen is present the musculoskeletal cells mitochondria, are able to utilise available oxygen to convert glucose into ATP, via the process of glycolysis (Lunt and Vander Heiden, 2011). Anaerobic respiration occurs when the oxygen supply is less than the musculoskeletal cells are able to produce ATP  (Nilsson and Tarnopolsky, 2019). In this instance, ATP is produced via the means of glucose being converted into pyruvate, which in turn produces lactate that produces ATP when hydrogen ions cannot be exhaled efficiently (Hough, 2016). Aerobic energy systems are used in steady state or lower intensity modalities of training (Cicek, 2018). In contrast to this, anaerobic energy systems are utilised within high intensity short bouts of exercise (Hough, 2016), both of which occur during CrossFit training. As a result of this, athletes have to be able to maintain these high intensities for prolonged periods (Mangine, Stratton et al., 2020), meaning increased aerobic capacity is needed as well as a high anaerobic threshold. Maintaining steady states for example is tested in workouts such as; at the CrossFit Games in 2018 athletes were tested via a marathon row, in which maintenance of steady state heart rate was key to completion of the test. In contrast to this, the athletes were tested in their anaerobic capacity on the same day via the means of short sprint workouts such as ‘Bicouplet 2’ which was intended to be completed in under 6 minutes and required athletes to complete 12-9-6 repetitions of bar muscle ups and barbell snatches. Due to the varying modalities of exercise in CrossFit it is important to understand how a female may experience fluctuations in performance in each of these modalities at differing phases of the MC.

This understanding of ATP and its different modalities of production via energy systems is important to understand how recovery may be impacted by the menstrual cycle. A study by  (Greer et al., 2021) suggested that excess post exercise oxygen consumption (EPOC) was impacted by menstrual phase. Not only does the MC cause physiological changes, but it also causes psychological changes as a consequence of the rise and fall of oestrogen and progesterone. These changes to the psychological state can affect motivations to train, as combined with physiological symptoms such as cramping, headaches, muscle soreness (Le, Thomas and Gurvich, 2020) can lead to a reduced desire to exercise (Prince and Annison, 2022). Prince and Annison (2022) also saw that 48% of women worldwide are effected by the effects of PMS which as reported in studies such as that by Ossewaarde (2011), can influence motivations to train, during the Luteal Phase, due to changes in the mesolimbic incentive system within the brain occur, causing an increased sense of reward in the FP, and a decreased sense of incentive in the LP due to alterations in hormones. This was seen by Prince and Annison (2022) that 48% of women worldwide are affected by the effects of PMS. 

Just as attitudes towards training and exercise fluctuate during the menstrual cycle, so do the physiological performance measures of strength, power, and muscular endurance. Some studies have suggested there are differences in the ability to produce peak power and strength during the menstrual cycle; A study by Romero-Moraleda et al (2019), saw that peak power increased in the LP when progesterone levels were elevated (Sakamaki-Sunaga et al., 2016a), compared to the FP where peak power was lower, as were progesterone concentrations. In contrast to this, other studies say power increases were marginal and not statistically significant (Middleton and Wenger, 2006). This disagreement in conclusion may be due to different methods of testing causing a lack of clarity on the effects of the menstrual cycle on power. Rodrigues et al (2019) saw some differences in strength output across the cycle phases, while recently, Colenso-Semple et al (2023), contrastingly saw no significant difference in performance across the cycle. This lack of consensus is present through all modalities of training including strength, muscular endurance and aerobic capacity and the menstrual cycle, further research is important to clarify the findings.

As a high intensity sport with high volume, CrossFit is well known for inducing high levels of fatigue for athletes at all levels; because of this, it is important to understand whether recovery is reduced at specific points during the MC. Some studies have seen in self-regulated resistance exercise that in the LP amount of volume completed was higher, which suggests a higher state of recovery (Palliavi.,2017). Other studies have suggested that in high intensity interval training, recovery of VO2 in LP was greater than that of the FP (Middleton.,2006). In regard to CrossFit Mate-Munoz (2017), it is suggested that the main modality of a CrossFit session can predict the levels of fatigue that will be experienced within the subsequent 24-72 hours. They suggest that gymnastic and mono-structural cardio CrossFit workouts increase fatigue, whereas weightlifting focused sessions show less fatigue in the following 24-72 hours.

It is evident from the current studies on the impacts of the MC on CrossFit performance, that further research is required. The lack of consensus is partially due to the lack of volume of literature available, the small participant numbers in current studies as well as the lack of validated method for testing each component of fitness. 

That is why the current study, will aim to understand if the Menstrual cycle phases impact CrossFit Performance through a 4-week testing period to see the different effects of each phase of the menstrual cycle on 8 female CrossFit athletes.

2.Literature Review:
With current literature on menstrual cycle and performance effects opposing one another, it is important to understand how and why each study has come to these conclusions. It is also important that CrossFit specific studies were investigated to understand sport specific applications. Some studies surrounding the sport of CrossFit are biased in nature, therefore the aim of this literature review is to understand the current literature surrounding the menstrual cycle and performance whilst reviewing studies that are unbiased and present an accurate representation of the sport and the effects of the menstrual cycle on performance for female CrossFit athletes.

2.1- Menstrual cycle:
As oestrogen and progesterone are the main influencing hormones that influence change in menstrual cycle phase. As the concentration of these hormones rise and fall, it is hypothesised that performance and attitudes to training may change. Oestrogen is a steroid hormone that has been demonstrated to moderately increase muscle protein synthesis (Kahlert et al., 1997) indicating during the Follicular phase, where oestrogen is highest in concentration then an athlete may recover better and assist performance. Contrastingly Smit et al (2014), suggests that the increase of testosterone and progesterone in the latter phase of the menstrual cycle, the luteal phase (LP), that increases performance in women due to its influence on inflammation and increased muscle protein synthesis (Smith et al., 2014). This difference in findings regarding female reproductive hormones is one that is common amongst the studies investigated alongside this research. Indicating that currently, there is no clear consensus of the influence of these hormones on sporting performance.

Dictating menstrual cycle phase and hormone concentration is vital for ensuring that predictions of menstrual phase are accurate to understand if correlations with strength, power, and muscular endurance are deemed reliable. The method for determination of menstrual cycle phase is not consistent throughout research, for example, Thompson et al (2019), utilise hormone concentration levels to determine cycle phase, while Sakamaki-sunga et al (2016), use core temperature to determine menstrual cycle phase. Whereas Romero-Morelda et al (2019), used a self-monitored period tracker to determine the menstrual phase. This lack of consistency between research makes comparing results complicated, due to the varying levels of reliability and accuracy of cycle phase determination between methods. It has been demonstrated through multiple studies that the method with the highest accuracy in predicting menstrual cycle phase is urinary hormone concentration level testing (Allen et al., 2016). 

The different roles in which the female reproductive hormones play on muscle recruitment and recovery is an area that is not completely understood. The luteinizing hormone is what is measured to determine the phase of cycle as an increase in this suggests a transition into the luteal phase (Mochtar et al., 2017). However, this hormone has been suggested to have no effect on performance (Koltun et al., 2020). Whereas the hormones Oestrogen and progesterone have been suggested to have an impact on performance. Oestrogen has been suggested to have an anabolic effect in a study by Kahlert et al (1997) which was demonstrated via the method of analysing the oestrogen receptors in the muscles to determine at what concentration growth occurred that oestrogen affected the growth of skeletal muscle. However, it is important to note that this study was only conducted on a single individuals’ muscles via method of muscle biopsy. To understand whether or not this is an isolated response that is only had by this individual a larger test group would be preferred to be confident that this translates to everyone.

Although Kahlert et al (1997), suggests that oestrogen is anabolic in nature, it has also been proposed that progesterone has some positive effect on muscle protein synthesis (Hansen, 2018). Contrastingly, it has been seen that the main determinant of performance due to alterations in hormonal concentrations is influenced to a greater effect by oestrogen levels than that of progesterone (Collins, Laakkonen and Lowe, 2019). Collins et al (2019) suggested that the reduction of oestrogen is more detrimental to muscle maintenance than the reduced levels of progesterone as women age, implicating that this also takes effect in the menstrual cycle when oestrogen levels vary. 

As outlined, there are opposing views on the impacts the menstrual cycle has upon performance and recovery and the literature is inconclusive. Due to this lack of understanding the current study will aim to understand this further by investigating the role of the menstrual cycle in CrossFit performance.

2.2-Strength and Power
Changes in menstrual cycle phase have been suggested to have an impact on strength and power performance. In a study of 14 eumenorrheic women Sakamaki-sunga et al (2016) saw a significant correlation between oestrogen levels and the development of skeletal muscle. In addition to the development in skeletal muscle, it was also seen that the degree in which muscular strength varied correlated with variations in oestrogen concentrations that align with menstrual cycle phase (Sakamaki-Sunaga et al., 2016b).While Sakamaki-Sunga et al(2016), suggest menstrual cycle phase does impact performance, a recent study by Colenso-Semple et al(2023), has concluded that they saw no difference in strength output throughout the menstrual cycle and suggested that variations were due to individual discrepancies. Colenso-Semple et al (2023), came to this conclusion via the means of analysing current literature and saw a lack of methodical consistency between studies and therefore it cannot be concluded from these inconsistencies that menstrual cycle and hormonal changes impact strength adaptations.
In current strength and conditioning research, it is clear that a majority of the research is focused on males and then applied to women, assuming there are minimal physiological differences between the two sexes in regard to force production. Minaham et al (2015), combatted this by conducting a study with both male and female participants and saw that post intense eccentric exercise, that increased oestrogen concentration influenced the muscle damage response and preserved muscle function in women. This study by Minaham et al (2015) compared the difference in muscle damage response between 8 men and 8 naturally menstruating women, it demonstrated that there was a greater variation in the female response to the intense eccentric exercise than in the male participants, who saw little variation in muscle damage response and muscle function post intense eccentric exercise. This suggests that it is of importance to do more testing on women to understand the effects the menstrual cycle phases have on performance.
Again, a lack of consistency in methodologies in studies is established as Garcia-pinillos (2021), included both squat jumps(SJ) and countermovement jump(CMJ) into their study to understand the effects of the menstrual cycle on power, whereas Vargas-Molinda (2022), only used countermovement jump, and whilst seemingly similar, the CMJ and SJ utilise the stretch shortening cycle in a different way meaning that results may have differing implications to the transferability of power in sport. Garcia-pinillos (2021), the saw an increase in Squat jump (SJ) in the FP compared to bleeding phase but no difference in CMJ in research on 9 women, all of whom reported normal menstrual cycles. This testing saw that MC phase had a negative impact on stretch shortening cycle efficiency, reducing the production in power over different menstrual cycle phases (García-Pinillos et al., 2021). There were limitations to this study, as this study tested only 9 women, the ability to transfer this conclusion to a larger population is unknowable. Further to this, phase of the MC was determined by participants recall and no hormonal measure which may lead to inaccuracies within MC phase determination. While majority of studies in this area of research have small cohort sizes, one study by Pallavi (2017), tested 100 women, which saw a statistically significant increase P=<0.001 in grip strength in the FP phase, implying that there is potential that studies on smaller cohorts that see no significance in strength and power in correlation to MC phase may be due to the lack of participation.
Peak power has been studied in correlation with the MC and many studies have seen no correlation to a significant effect. Middleton et al (2006), analysed the difference between peak 6s power output across the menstrual cycle phases. It saw that there was no difference in peak power and that difference in blood lactate was statistically indifferent. However, it did show that there was an increase in the average work done in those 6 seconds in the LP in contrast to the FP. implying that there is potential that while peak power does not increase the ability to maintain peak power is greater in the LP.
The studies that suggest that MC does impact strength and power performance can be applied practically via undulating periodisation to benefit athletes as seen by Vargas-Molina,Petro,Romance,Bollina,Schoenfeld,Kreider and Benitex-Porres,2022). Undulating periodisation is a method of training periodisation that uses a fluctuation in intensity throughout the mesocycles to produce strength gains (Vargas-Molina, García-Sillero et al., 2022).In a study of 10 eumenorrheic women by Vargas-Molinda (2022), compared generalised periodisation to menstrual cycle specific undulating periodisation, it was seen that both groups saw improvements in bench press. While both saw improvements, the MC periodised group saw a higher absolute increase in bench press, the MC group was also the only group to see an improvement in countermovement jump (CMJ) (Vargas-Molina, Petro, Romance, Bonilla, Schoenfeld, Kreider and Benítez-Porres, 2022). Absolute values showing more of a change than those of the P value may be due to the small sample size, potentially applying this study to a larger sample size could show statistical significance. Small sample size was also apparent in Rodrigues (2019) who also demonstrated an increase in strength performance in the FP when compared to LP, when analysing 12 resistance trained women, over the course of one menstrual cycle via a maximal voluntary contraction test of the lower limbs over 3 consecutive weeks.

It is clear that the literature is unable to conclude whether there is significant difference in strength and power across the MC. Due to this, the present study will aim to understand the effects of the MC on CrossFit specific strength and Power measures to give athletes a sport specific application for how to structure their training.

2.3-Muscular Endurance:
Mattu (2019), saw no difference in time taken to VO2 max in any MC phase, in contrast did see an increase in RPE during the FP. Solli et al., (2021) also observed no change in oxygen consumption, Respiratory exchange ratio, but contrastingly did not see an alteration in RPE throughout the menstrual cycle when testing endurance trained athletes with high intensity intervals. Further to this it has been seen that aerobic exercise has the most beneficial impact on reducing the severity of PMS as seen by (Saglam & Orsal,2020) 90.6% of women experience mood changes and anxiety in association with their MC, 86.2% see an increase in tiredness and fatigue during their pre-menstruation phase, follicular phase (Blagrove, Bruinvels and Pedlar, 2020). Blagrove et al also saw an increase in motivations and incentives in their study, this coincided with increased likelihood of alterations to training, missing training or competitions and absence from academia and work. While MC phase has been associated with decreased motivations to train Cicek (2018) found an enhanced adherence to exercise through CrossFit environments as it was shown to increase mood, satisfaction of basic psychological needs and sense of community which were also shown by Zendehdel and Elyasi (2018) to reduce the effects of PMS on reduction in motivation. Ossewaarde(2022), saw enhanced ventral striatal responses during LP when comparing to the LP, outlining the alterations in response to reward centres in the brain by the changes in reproductive hormones in the MC. Therefore, while it is important to understand the effects of the menstrual cycle on the physiological performance impacts it is also important to understand how psychological changes may impact performance.

2.4-High intensity training during the menstrual cycle:
Working at high intensity is frequent in CrossFit as the sport requires work to be done at maximal intensities. It has been suggested that capacity for high intensity work is inhibited or increased in differing phases of the MC. Pallavi (2017), agrees, and saw that volume of work completed in FP was significantly higher than that of work done in ovulation and FP and reduced fatigue. Similarly, Middleton (2006), saw an increased level of recovery in the LP than FP, but contrastingly did not see any difference in peak power output in a maximal 6s test. Pallavi (2017), had a large participation of 100 females, whereas Middleton had a small participation of 6 women, this variation may be indicative of reasoning behind the contradictions in findings. Running at 70% VO2 max for 90 minutes at different stages of the MC was tested by Hackney (2019), and saw that Creatine Kinase levels were increased in the FP, illuding to extended effects of physiological responses during recovery from extended intensive exercise during the FP.

Mate-Munos et al (2017), saw that in response to Gymnastic and mono-structural cardiovascular sessions the fatigue levels were greater when comparing to fatigue levels post weightlifting focused CrossFit session. Fatigue was measured by CMJ height 24hours post session, it was seen that CMJ height was reduced to a greater extent after gymnastic and mono-structural CrossFit session.

It is clear that more research is required within this area, both to increase sample size to understand transferability of outcomes to a wider population but also for less biased testing in regard to CrossFit as a sport. That is why this study aims to look at the effects of CrossFit through a non-biased lens as well as understand the deeper affects from the menstrual cycle.


2.5-CrossFit physiology:
Yukstel (2018), saw that when comparing 32 females and 16 in CrossFit training program and 16 in an experimental(wrestling) group. when comparing post CrossFit training to a control group of female wrestlers the SJ height increased to a p>0.0 favouring CrossFit demonstrating a significant increase in SJ for the CrossFit control group. 

Mangine et al., (2020) set out to understand what the main indicators of CrossFit performance were, by analysing performance in benchmark workouts and anthropometric measures such as CrossFit total, a workout consisting of one rep and back squat, one rep max deadlift and one rep max overhead press, body composition and Cindy a 20 minute workout where athletes complete as many rounds as possible of 5 pull ups,10push ups, and 15 bodyweight squats, to performance in the CrossFit open. This saw that the main indicators of good CrossFit open performance measures were rate of force development and respiratory compensation threshold.

Dexheimer et al (2019) studied the performance of 16 experienced CrossFit athletes, minimum 2 years’ experience, during benchmark tests within CrossFit. These were Cindy; a 20-minute AMRAP (as many rounds as possible) of 5 pull ups,10 push ups,15 bodyweight squats, Maximum power cleans at 40% of one repetition max in 5 minutes and one rep max back squat and body composition to determine likelihood of good performance in the CrossFit open. This study saw that the main components of high performance in the CrossFit open were, body composition, competition experience, respiratory threshold, rate of force development. 
This variation in modality of training means that there are many aspects of the sport that may be impacted by the menstrual cycle, this is why it is important to understand the effects of the different MC phases on the CrossFit specific training modalities.

2.6- Menstrual cycle, Motivation and RPE:
Zendehdel et al., (2018), saw that while hormone fluctuations are not the only cause of premenstrual symptoms, they do intensify the symptoms; they saw that the administration of oestrogen reduced acute responses to PMS, yet it did contrastingly state that this fluctuation of oestrogen is not enough to alter PMS alone and that the oestrogen and progesterone receptors themselves play a major role in the severity of psychological premenstrual symptoms.

It has been seen that the menstrual cycle does not only affect women physiologically but also psychologically, 90.6% of women experienced a mood change and 86.2% experiencing tiredness and fatigue (Bruinvels et al., 2021).Menstrual cycles also have an impact motivation to train and levels of self-efficacy; Bruinvels saw an association between change in activation of the reward centre of the brain and motivation levels, adjusting of training, skipping training or competition and absenteeism from work and academia. Ossewarde et al 2011 further outlines the changes in motivation levels during different phases of the menstrual cycle, because of the influence of female reproductive hormones on dopamine incentive processing circuits.  

Alteration in desire to participate in competition and training is common within female athletes, Prince & Annison (2022) saw that 89% of women considered their menstrual cycle prior to partaking in physical activity. Despite this alteration in participation during training and competition during menstruation(Bruinvels et al,2020), it has been seen that when MSQ scores are highest is when participants reduce their physical activity (Cicek,2018), suggesting that even due to decreased motivation levels there is a psychological benefit to partaking in physical activity during menstruation by reducing negative feelings as well as reducing physiological discomfort such as bloating and cramping. Therefore, it is important to understand how these psychological consequences of menstrual cycle phase may impact performance on CrossFit athletes.
[bookmark: OLE_LINK1]
3.Method:
3.1-Participants:
Six women, mean ages (24.5 SD±3.95yrs), three of whom did not finish testing to completion so were removed from final data. All participants are experienced, 2+ years, female CrossFit athletes. Potential participants were excluded from inclusion if taking hormonal birth control or have irregular cycle length, due to research indicating it can alter the effects of a natural cycle (Elliott-Sale et al., 2020).

3.2- Study design:
A group of female athletes repeated fitness tests and set workout on four consecutive weeks, menstrual cycle and symptoms were recorded. All recorded information was kept safely in a folder in a locked drawer. It should also be noted that I was present at all times, as a qualified CrossFit-Level1 trainer and first aid training meant that participants were held to good standards and could perform the testing with minimal risk of injury. Prior to testing all participants were given an information sheet describing the process of testing, as well as an informed consent form(appenix5) and Parq+ (Appendix 6) to ensure there were no adverse risk to their health associated with their participation and all testing was approved by the University of Wales trinity Saint David ethics and followed the ethical guidelines of BERA (2018).

3.3- Data collection:
Data was collected via a mixed methods data collection. Each athlete repeated one, one-hour long training session per week for the duration of 4 weeks; Participants filled in two questionnaires, one prior to testing was a readiness for training questionnaire (appendices 1). As there is no validated questionnaire appropriate to the needs of this study, a six-item questionnaire was created based on that of a current survey of readiness to train by Starling & Lambert (2018). 

Post testing participants answered a modified version of the Menstrual Symptoms Questionnaire (Chesney and Tasto, 1975) (Appendices 3), revolving around menstrual phase, symptoms both psychological physiological. There was also a section to add any additional information about their week. Prior to testing and post warm up, each participant conducted a maximal height jump, via countermovement jump, highest score was recorded. CMJ was chosen over squat jump as a study by Vargas-Molina et al (2022) has suggested this to be more appropriate to understand the influence of the MC on the stretch shortening cycle and power output. This session included a strength and power test. Power was tested via, countermovement jump (CMJ) using a jump height matt (Takei,2021), this test was repeated three times with a two-minute rest between, the highest of the three was the score used of the day. The strength test was a deadlift of maximum reps at 85% of one repetition maximum and was scored on RPE and reps lifted. After a 10-minute rest period, athletes completed a 20-minute-high CrossFit benchmark workout called ‘Cindy’- consisting of 5 Pull ups,10 Push ups and 15 bodyweight squats, in which the athletes were scored on repetitions completed within the 20 minutes. Cindy was chosen due to the simplicity of workout and utilisation of all key muscle groups. 

After both strength and cardiovascular tests, the participants recorded their Rate of Perceived Exertion (RPE), using an amended Borg scale (Borg, 1998), 1-10 for ease of use, as well as performance scores. The Borg scale has been a standardised protocol for understanding rate of perceived exertion since its inception in 1998, however the Borg scale typically runs from 11-21 and can be difficult to interpret if not familiar with the scale. This was demonstrated in the pilot test when participants weren’t sure how to score RPE on the traditional Borg scale. That is why the current study used an amended version using a more familiar 1-10 scale which was understood more by participants.



3.4- Menstrual phase determination:
Menstrual phase was determined via self-tracking and reporting, all participants were actively tracking their MC prior to participation in the study meaning the accuracy of the self-reporting was more accurate than if they were to only track the cycle during the study.

3.5- Data analysis:
Data was analysed using SPSS statistics, with a Repeated-Measure ANOVA giving statistical significance or non-significance to the P<0.05. To compare potential alterations in performance over the different menstrual cycle phases.


4.Results:
While current research is inclusive on variations in performance markers across the menstrual cycle; these results suggest that there is some correlation between menstrual cycle and performance in CrossFit specific benchmark tests of strength, power, and muscular endurance. With strength peaking by 3.8% in the early LP, similarly power also peaked by 10.5% in the early luteal phase compared to the early FP. Muscular endurance however, peaked in the early follicular phase with a 9% difference between the FP and LP.

Due to alterations in participant numbers the method of data analysis had to be altered from a quantitative test using SPSS to conduct an ANOVA of the results, to a qualitative analysis to determine trends and patterns amongst participant results. Trends were established by taking the mean and standard deviation of all test scores in each menstrual phase and transferring onto line graphs to establish trend lines. 



Figure 1: Graph demonstrating the mean performance of strength tests, in each menstrual cycle phase and percentage change between phases. 
Menstrual phases have been abbreviated, this is presented as: FP(Early) =early follicular phase and bleeding, FP(Late) = late follicular phase, LP(Early)=early luteal phase, LP(Late)=late luteal phase(pre-menstruation).
The participants mean value trend demonstrates that strength peaks in the early Luteal phase. Here it is seen that there is a 3% increase in weight lifted in the early Luteal phase in contrast to the late luteal phase and a 3.8% increase from the early Follicular phase. A smaller increase was seen from early follicular phase to late follicular phase of 0.8%. Figure 1 sees a 3% decrease in performance from the late luteal phase to the early follicular phase.



Figure 2: Graph demonstrating the mean performance of endurance tests, in each menstrual cycle phase and percentage change between phases.
Figure 2 illustrates an 8% total decrease in performance from early follicular phase to the late luteal phase. The greatest decrease in performance is between the late luteal phase to the early luteal phase, at a 5% decrease. However, this then sees a 9% increase in performance when comparing the late luteal phase to the early follicular phase. 






Menstrual cycle Phase

Figure 3: Scatter graph outlining the mean counter movement jump score in each menstrual cycle phase. Figure 3 follows a similar trend to that of figure 1. It is seen that there is a peak in performance at the LP, an increase in CMJ of 10.5% in the early LP when compared to the early FP, following this is a -7.2% decrease in CMJ height between the early LP and late LP. 



Figure 4: Scatter graph outlining the mean RPE score for strength in each menstrual cycle phase. Figure 4 illustrates 22% decrease in perceived effort from the early follicular phase to the late follicular phase. A slight increase of 4.9% of RPE occurs between the late FP and early LP. In the late LP RPE increases by 21.%.


Figure 5: Scatter graph outlining the mean RPE score for muscular endurance in each menstrual cycle phase.
Figure 5 demonstrates that perception of effort increases by a total of 20.4% between the start of the menstrual cycle, FP, and the end phase of the menstrual cycle, LP.














5-Discussion:
The purpose of this study was to understand if the phase of menstrual cycle impacted CrossFit performance. The results of this study saw that strength peaked by 3% in the early luteal phase (Figure 1). The study also showed that menstrual phase had an effect on maximal power production in the form of CMJ (figure 3). The follicular phase was seen to be the phase in which muscular endurance was greater (Figure 2). It was further seen that RPE varied with phase of menstrual cycle, indicating that the menstrual cycle has a psychological impact as well as a physiological one.

While the current study saw a difference in performance, other studies have found no effect on the key performance indicators measured in this study (Colenso-Semple et al,2023). However, it is important to note that some studies have included women who were using oral contraception which has been suggested by Thompson et al (2021) to alter the effects of the natural cycle on performance due to altered hormone levels. As this study excluded participants who used hormonal contraception it is important to compare these studies to other who also followed this same criterion. 

5.1- Strength and Power:
The current study saw strength peaks in the luteal phase, seeing an increase of 3.8% difference (Figure 1) between the early follicular phase and the early luteal phase. Strength and power are key performance indicators in CrossFit, as seen by (Dexheimer et al., 2019) (Mangine, Tankersley et al., 2020), who outlined that total body strength, cardiorespiratory health, and VO2 max, were correlated with elite performance in CrossFit benchmarks. Due to these modalities being high contributors to success in the sport it is important to understand how these may be influenced for female athletes. While the present study saw an increase in peak strength in the early luteal phase, research conducted by Rodrigues et al (2019) opposes this and saw that the late follicular phase was where peak strength occurred in a study of twelve women. These unequivocal findings may be due to reporting of menstrual phase differences, as the late follicular phase is usually within 5-7 days of the start of the early luteal phase, potentially causing this contrast in results in phases, which are close in timing proximity (Mihm, Gangooly and Muttukrishna, 2011). As seen in the present study there was an increase of 3.8% in strength performance in the luteal phase. One of the reasons this may have occurred is due to an increase in progesterone and decrease in oestrogen in the luteal phase as has been seen by Conneely et al (2002).Further to this Conneely et al(2002) also suggested that fatigue is reduced by higher concentrations of progesterone in the luteal phase due to its inflammatory influence (Conneely et al., 2002) therefore implying that during this phase of the menstrual cycle strength is able to be produced to a higher capacity due to a reduction in fatigue. Contrastingly, other evidence suggests that changes in oestrogen concentration is the main influencer on strength output across the duration of the menstrual cycle (Kahlert et al., 1997). Further to this there is also a variation in strength tests that have been utilised in testing strength output across the menstrual cycle, a study by  (Pallavi, SoUza and Shivaprakash, 2017) used a handgrip dynamometer to assess whole body strength, others (Rodrigues,2019) have used pin loaded machines. In contrast, the present study utilised the deadlift. This was chosen due to high familiarity of this movement with the participant and the sport specific translation this has, it is a frequently occurring movement within CrossFit, illuding to the point that if performance alters for the deadlifting during the cycle, then it will likely translate in strength elements in a training session or competition. However, there was a higher risk of injury with this movement in contrast to a handgrip dynamometer or pin loaded machine. If pin loaded machines had been used, the lack of familiarity with the pin-loaded machines for the participants could have led to adaptations across testing weeks which would have skew outcomes and not have been as a result of menstrual phase, but due to learning and familiarisation of testing methods. Overall, the current study suggests that strength peaks in the LP, this suggests that it could be appropriate for CrossFit athletes or coaches to tailor training to have a focus on strength training during the LP, but the individual variance should also be taken into consideration.

While strength is important in CrossFit, it is also important to measure power as the major lifts within CrossFit, such as the Snatch and Clean and Jerk require high power. Therefore, it is important to understand when peak power production occurs in the menstrual cycle. In the current study it was seen that maximal power, measured by CMJ, was greatest during the early LP, with a 6.5% increase between the late FP and early LP. This agrees with research conducted by Middleton et al (2006), where, in a maximal power test work done in the LP was greater than that of the FP, despite peak power seeing no difference. Suggesting that in the latter phases of the menstrual cycle that despite peak power illustrates no alterations that these women were able to maintain that peak power for a prolonged period during the LP. This increase of strength and power in the LP suggests that training done in this time should focus on strength and power, working at higher intensities to create those adaptations while the athlete is able to work at a maximal capacity. However, this opposes the findings of Rodrigues (2019), and Colenso-Semple (2023), who saw no change in strength and power, but by contrast agrees with that by Middleton (2006). Due to these opposing views, there is a call for further research in this area and a need to apply this with considerations for the individual effects on the athlete.

5.2- Muscular endurance:
The current study shows an 8 % decrease in performance between the FP and LP with peak performance occurring in the FP. This directly contrasts the findings in the current study of strength and power which saw lower performance in the FP and increased performance in the LP. These findings suggest that high volume bodyweight sessions should be focused in the FP. It is worth noting that in the current study muscular endurance testing was performed via a sport specific method, using a commonly used CrossFit benchmark workout called “cindy”. While not a common or validated method for testing endurance as seen in the research such as the 60 second max sit to stand test (Muñoz-Bermejo et al., 2021), it was important to ensure testing used related to the sport, to allow athletes and coaches to apply these findings to training practices. There was a risk of improvement in score due to familiarisation, however the data suggests this did not occur, as RPE altered throughout the study as did performance. Performance did not improve in a linear fashion as would be expected if the participants has adapted to the test itself suggesting that results are indicative of alterations in performance being due to menstrual cycle phase.





5.3: Menstrual cycle, Motivation and RPE:
In the current study, RPE peaked for strength in the early FP and Late FP, suggesting that during these phases 85% of their one repetition maximum felt harder than in the other phases. RPE also peaked in the LP for the endurance test, which correlates with the dip in performance seen in endurance in the LP phase of the menstrual cycle.

Not only was it suggested through the present study that the cycle phase influences perception of how difficult the training feels; this is also in line with a study by Brown et al (2020), who outlines the perceptual and actual influences of the menstrual cycle on elite athletes. 51% of elite British runners perceived a reduction in performance during menstruation (Brown et al.,2020), even if performance was in line with their normal performance. This contrast between actual and perceived performance was experienced by the participants of the current study. In the late luteal phase, the week prior to menstruation all three participants circled the yes to the “feeling weaker than usual” question in their post-testing MSQ despite an increase in strength and power results, this agrees with Brown et al (2020). An observed effect of this perceptual exertion alteration, was that in this testing session all participants performed the deadlifts without requiring a belt whereas in the other three sessions they felt as though that assistance was required, suggesting that there is a difference in effects on RPE (Figure 4&5) and actual performance in different phases of the menstrual cycle.

While the focus of this study is the performance impacts of the menstrual cycle, there is some evidence that the change in hormones due to different menstrual phases can impact the perceptions of exertion for different modalities of training in different phases of the cycle. These changes in cycle phase, mean an alteration in hormones which commonly lead to premenstrual symptoms (PMS) in 48% of women worldwide (Direkvand Moghadam, Kaikhavani and Sayehmiri, 2013). PMS causes physiological symptoms such as, cramping, nausea and non-training induced muscle soreness as well as psychological symptoms such as mood swings, change in motivations to train and compete and brain fog (Ossewaarde et al., 2011). These psychological symptoms were prevalent amongst the participants of this study in the luteal phase, all participants experienced a change in motivation to train(Appendix 3) and can be seen in the alterations in RPE in figures 4 and 5, where it is shown that rate of perceived exertion for both strength and muscular endurance tests peaked in the pre-menstruation week (LP). Implying that when motivation dips that the perception of exertion for that modality of exercise increases.

Studies including that by Saglam and Orsal(2020),  demonstrate the positive influence that participating in physical activity has in reducing the severity of premenstrual symptoms in the premenstrual phase. Despite the understanding that physical activity can reduce low mood, low self-confidence, and abdominal discomfort, it seems that during this phase that the luteal phase coincides with reduced motivations to train, as suggested by Brown (2021) who conducted a qualitative study that aimed to understand athletes lack of motivation to train and compete during this phase of the menstrual cycle. This reduction in motivation can be explained by Ossewarde et al (2011), who studied 28 resistance trained women and saw that in the luteal phase there was a reduction in motivation to train, which was associated with reduced reward-related activity in the brain, this also coincided with increased feelings of cravings. This is in line with the findings of the current study, as in the luteal phase all three participants experienced a score of 3 or below on the mood state section of their readiness to train questionnaire (appendix 1) showing a negative attitude towards training and teammates.


5.5- Practical implications:
While there seems to be no clear consensus on the alterations that the menstrual cycle may have on CrossFit performance. It is clear that on an individual basis there seems to be some variance in performance in line with menstrual cycle phase. This implies that it could be useful for coach and athlete to monitor the individual symptoms and potential effects that an athlete experiences over their cycle and in turn can then adapt their training intensities around their individual needs. This can be done by training as usual for one cycle and then tracking performance across each session for the duration of that cycle, noting performance indicators such as RPE alongside PMS symptoms that allow athletes and coaches to understand when and why peaks and troughs in performance occur on an individual basis. From this information it could then be implemented via the method of a menstrual cycle based undulating periodisation in their training program. This has been implied to have a positive effect on training outcomes (Vargas-Molina, Petro, Romance, Bonilla, Schoenfeld, Kreider and Benítez-Porres, 2022). For example, if the athlete followed the same trend as the participants of this study, potentially their strength focused sessions should be implemented around weeks 3 and 4 of their menstrual cycle and muscular endurance and gymnastic work should be implemented in the early phase of the menstrual cycle, weeks 1 and 2.

5.6- Limitations:
While every effort was taken to ensure all tests were conducted identically there were factors that may have created limitations to the reliability of the results of the current study. One of the main limiting factors in this study was the drop off in participation, this made it difficult to use statistical analysis to analyse the data, resulting in a focus on trends to understand the data as well as qualitative responses from questionnaires. This drop in participation also means the data is more subject to individual variation and is less able to be transferred to other female CrossFit athletes to inform their training and competition. 

Further to this on a different week one of the participants conducted the study alone due to other participants being unavailable and having to perform the test on the end of the original study dates, meaning not all of their results were performed on consecutive weeks, therefore their cycle phase may not have been exactly where it would have been had they not missed the session.

Adherence to the pre-testing protocols was not always conducted as desired by the participants, as during one of the weeks a participant consumed alcohol (Kimball and Lang, 2018). Alcohol has been shown to inhibit muscle protein synthesis and in turn inhibits a person’s ability to produce force. It has also been seen that alcohol has different effects on a female body at different cycle phases, in the follicular phase alcohol is cleared from the blood quicker than in the luteal phase (Carroll, Lustyk and Larimer, 2015), implying that the participants consumption of alcohol pre testing in the luteal phase may have had a more profound impact on the results than if it had been consumed in the follicular phase.

Further to this there is a current lack of validated testing procedure for menstrual phase testing is also an issue in current studies as some used self-reported cycle phase, as was utilised in this study, while others utilised hormone concentration testing. This lack of validated method made it difficult to compare current findings. It has been suggested that using urinary hormonal concentration levels is the most accurate when determining menstrual phase, therefor future research in this area should use this as the gold-standard for ensuring accuracy in menstrual phase reporting. The current study is not the only study that had a small participation group, often in studies surrounding the menstrual phase the participation numbers are small and very rarely exceed 20 participants, only one study used to compare to this study contained 100 participants. Therefore, larger participation groups would be beneficial in future research to understand potential transferability to a larger population and reduce individual variation influence on results.  The small participation size across all studies suggests that significance of results is challenging to apply to a wider audience as it is not clear whether results can be applied to general populations or if they are individual cases. Further to this, there is an increased need for studies on CrossFit that are conducted by non-biased parties as it is seen that many studies focusing on CrossFit have an association with CrossFit meaning that there is a likelihood for a bias in results limiting the reliability of current studies.

Conclusion:
CrossFit by definition contains a variety of modalities of fitness that require constant training to excel in the sport; it also has a growing rate of female participation of 27.5% in 12 years. The recent recognition of the potential for females responding to resistance and cardiovascular training differently to males has led to an increase in research to understand the impacts of the menstrual cycle on performance. The present study saw a variation in performance of the three experienced CrossFit athletes over the course of one menstrual cycle. It saw that strength peaked in the LP with a difference of 3.8% when compared to the FP. Contrastingly muscular endurance saw the peak performance occur in the FP, with an 8% difference between the peak in the early FP and the late LP. Power outcomes of the CMJ showed similar trends to that of the strength test with the peak CMJ occurring in the early LP at a 10.5% increase from the early FP. RPE trends in this study suggested that where strength performance increases RPE decreases. Similarly, RPE trends for muscular endurance saw a positive correlation between an increase in performance and decreased RPE, this further implies that it is not only the physiology of the performance that is impacted by fluctuating hormones in the menstrual cycle but also the psychological implications on performance. Due to these findings, it should be noted that there is a potential need to include undulating periodisation when programming for athletes as outlined by Vargas-Molina et al (2022), enhancing performance in training, increasing potential for enhanced physiological gains. While the current study and Vargas-Molina et al (2022) saw a correlation between menstrual cycle and performance and the benefits of basing training blocks around menstrual phases, it is worth noting that many did not (Colenso-Semple et al.,2023). Therefore, it is down to the individual to understand the effects of the menstrual cycle on themselves and their training and use this knowledge to inform their training as the current study and surrounding literature suggests no sufficient evidence to the menstrual cycle effecting all females CrossFit performance in the same way.
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Appendix:
Appendix 1: Readiness to train questionnaire.
[image: ]


Appendix 2: Intra test scores and RPE sheet
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Appendix 3: Post-test Menstrual symptom questionnaire:
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Appendix 4: Consent form:
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Appendix 5: Information sheet
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Appendix 6: ParQ+[image: ]
Countermovement jump height in each phase

FP	LFP	LP	LLP	38.666666666666664	40.333333333333336	43	40	


Strength RPE in each menstrual cycle phase

FP(early)	FP(Late)	LP(early	LP(late)	8.3333333333333339	6.666666666666667	7	8.6666666666666661	


Endurance RPE in each menstrual phase

FP(early)	FP(Late)	LP(early	LP(late)	7.333333333333333	8	8.6666666666666661	9	


Strength performance

FP(Early)	FP(Late)	LP(Early)	LP(Late)	83	84	86.666666000000006	85.666666000000006	


Muscular endurance performance

FP(Early)	FP(Late)	LP(Early)	LP(Late)	500	492	465.66666700000002	456.33333299999998	
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Post session Questionnaire

Name:
Date:
Day of menstrual cycle™:

Average length of menstrual cycle:

Have you experience any of the following_in the past 7 days?

(Tick yes, Cross no)

YES/NO
LIrritablility/easily agitated.
2.Cramping
3.Abdominal discomfort
4 Tiredness/lethargy
5.Fatigue
6.Feeling weaker than usual
7.Backaches/Muscle aches(non training induced)
8.Bloating/weight gain
9.Headaches
10.Acne/skin alterations
11.Brain fog
12.Increased sweating
13.Change in sleeping routine
14.Change in desire to train
15.Change in desire to partake in normally fun activities
15.Mood swings

*Day of menstrual cycle=Day l=menstruation/bleeding.







If you are aware of any other significant changes to physical or mental tendencies in the previous 7 days
please state below...
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Consent form

Study title: Ts there an effect on performance and perceived effort in female GrossFit athletes at
different stages of the menstrual cycle?

I confirm that T have read and understand the participant information sheet
T have had the opportunity to ask questions and have them answered

I understand that all personal information will be kept confidential and all identifying
qualities will be removed from the study.

L agree that data gathered in this study may be stored anonymously and securely.

I understand that my participation is voluntary and that I am free to withdraw at any time
‘without giving a reason.

“Tagree to take part in this study

PARTICIPANT SIGNITURE:
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‘Glferent sages of the mestrual cvle?

Prior o deciding (o take part n this study it s mportan o you to fully understand why the rescarch.
isbeing done and what partaking n the study wil invole. Pease read the information below which
ill utin th study procedure,ifyou have any querics regaring th information, do ot hesate to
contact me to discus urther,

Pupose ofsudy:
The purpose of thisstuy i o understand ifthere i a diffrence in CrosFit performance
during the ifferent phases of the menstrualcycle, alongie this the study will also aim 0
understand f there is a variation in perceived cffort during the menstrual cycle and whether
this corresponds with actual performance. The sty will be conducted over 4 weeks in
February and data will be analysed by cnd of May.

‘Why have you been chosen?
You have been asked to particpate as you have more than a year's worth of CrossFit rsining
experience and are female

Do vou have to take part?
There s no obligation to take part you are vithin your rights torefuse to take part or
withdraw rom partaking in the study at any point

‘What voull need to do:
They study villinvolve 4, hour and a halflong assessments, once & weck for § weeks. Prior to
data collection cach week you il il i a readiness o train questonnaire which vl include
questions about stess, sleep quality and ftigue measured on a scal of 15, Each sesson will
begin with power and strength measures being taken using 3 maximal vertical jump test and
grip strength dynamometer tst followed by a 20-minute strength performance sesion, then
followed by a high intensity body weight workout to measure performance a high intensty.
‘After both the strength performance and high intensity workouts you vl be required to ill in
a perceived effort questionnaire.

No caffine should be consumed prior to partcipation

‘Benefits o taking part in the study:
This sudy'sobjective s o be able o nform athletes and coaches of potential s to modify
training at certain times o ther cycle to enhance performance,  benefitof participating in
thisstudy i that you il receive  breakdown of data and results explining the findings and
whether you as an athlete should consider adjusting training to your eyle or no.

Al daa collcted will be kept sty confidential nd anonymity i inal wit up ofthe study
“will e ensured by emoving any dentiying eatures rom the daa. Al duta il be kept n-a
secured draver r in  pasawond prtecied folder on a password protected computer,
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Resuls will be writtn up in  diseration which you will eceive copy of resuls and
discussion outlning what the data shows.

Eshical revew of study:
This project has been approved by the Uiversiy of Walestinity Saint David- Carmarthen,

Contact

Contact myself using below detals for further detail o to confim vilingness to participate
inthe research study.

‘Name: Amber Manning

Email: 2000201 @student s ack
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Physical Activity ReadinessKXX

Questionnaire (PAR Q).......

This information is being collected for health & safety, insurance and marketing purposes for the sole trader business,
of Vincent Fillol, trading as Whappy (Personal Trainer and Swimming Teacher) registered in UK.

This form will be kept in his business records for three years from today. After this file will be destroyed.
Should you prefer this file to be destroyed earlier, please let Vincent Fillol know in writing to Vfillol@yahoo.com

Your Personal Details

Client Name: DoB:
Address:

Postcode:
Email: Phone:

Emergency Contact Details

Name:
Address:

Postcode:
Email: Phone:

Your Health Goals
1. What health goals would you like to achieve in the next 3 months?

2. Name 3 things you could do in order to improve your health?

What are your main reasons for ls:tlarting a fitness programme?

General conditioning Muscular strength No time
Weight /fat loss ]:I Aerobic fitness Appearance
Stress management ]:l Flexibility Improve self-esteem

H

Other

How would you describe your general health and fitness?

0O

Have you ever done any structured exercise? Yes / No

If ‘Yes’ what did you do?

What type of exercise do you enjoy the most?

What type of exercise do you dislike the most?







Physical Activity Readiness™ &
Questionnaire (PAR Q).

What would you say are the main barriers preventing you from exercising?

Lack of facilities |l No motivation |l No time
Injury/illness O Unfit |l Appearance
Lack of knowledge [l Family |l Work

Diet and Nutrition
On a scale of 1-10 (with 1 being poor and 10 being excellent) how would you assess the quality of your eating habits?

Would you like any help or advice in changing the quality of your eating habits? Yes /

Do you follow any particular diet or eating patterns?

Lifestyle
Do you drink alcohol? Yes /
Do you smoke? Yes /

If you answered ‘Yes’, would you like help or advice to change these habits? Yes /

Medical History
Have you had a major illness or injury in the last 5 years Yes /

If ‘Yes’ please give details

O0OOd

Are you receiving treatment for any diagnosed medical condition? Yes /

If ‘Yes’ please give details

Are you taking any prescription medication? Yes /

If ‘Yes’ please give details

Please indicate if you ever experience any of the following symptoms. Do you:

Ever get unusually short of breath with very light exertion? ]:[
Ever have pain, pressure, heaviness or tightness in the chest area? ]:[
Regularly have unexplained pain in the abdomen, shoulders or arm? ]:[








Physical Activity Readiness
Questionnaire (PAR Q).

Please indicate if you ever experience any of the following symptoms. Do you:

Ever have severe dizzy spells or episodes of fainting? ]:[ o
Regularly get lower leg pain during walking that is relieved by ]:[ o
rest? Ever experience palpitations or irregular heartbeats? ]:[ o
Are you currently pregnant or have you given birth in the last 6 months? Yes / No

Structural Health
Please indicate on the figures below any aches, pains or problem areas.

Please give details of any areas indicated

Are any of these injuries aggravated by exercise? Yes / No

Are you currently receiving treatment for any structural problem? Yes / No

Please indicate any other health problems you suffer
from which you have not already mentioned.

| can confirm that | have answered all questions honestly and that the information given is correct.

Signature: Print name: Date:

Note: This PAR Q becomes invalid should your condition change.










Phy s i c al   Ac t i v i t y   Readi nes s  

Ques t i on nai r e  ( PAR  Q)

Long version 

 

 

 

This information is being collected for health & safety, insurance and marketing purposes for the sole trader business, 

of Vincent Fillol, trading as Whappy (Personal Trainer and Swimming Teacher) registered in UK.  

 

This form will be kept in his business records for three years from today. After this file will be destroyed.  

Should you prefer this file to be destroyed earlier, please let Vincent Fillol know in writing to vfillol@yahoo.com

 

 

 

 

Your Personal Details 

 

Client Name:

  

DoB: 

Address:

 

           

  

Postcode:

 

 

       

Email: 

   

Phone: 

 

 

 

Emergency Contact Details 

 

Name: 

 

Address:

          

 

Postcode: 

  

       

Email: 

  

Phone: 

   

 

 

Your Health Goals 

 

1. What health goals would you like to achieve in the next 3 months? 

 

 

 

2. Name 3 things you could do in order to improve your health? 

 

 

 

 

What are your main reasons for starting a fitness programme? 

 

General conditioning  Muscular strength  No time 

Weight /fat loss  Aerobic fitness  Appearance 

Stress management  Flexibility 

Improve self-esteem 

Other 

   

 

 

How would you describe your general health and fitness? 

 

 

 

Have you ever done any structured exercise?

  Yes / No 

 

If ‘Yes’ what did you do? 

 

What type of exercise do you enjoy the most? 

 

What type of exercise do you dislike the most? 
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