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Introduction and rationale for the study. 

CrossFit is quickly becoming a new trend in the fitness industry with Dawson, M.C. (2017), Stating ‘that it has passed many other trends in the fitness industry’. With the fast-growing trend becoming a popular option for many due to the unique programming, Glassman, G. (2007), ‘constantly varied high intensity functional movements. However, where does CrossFit relate to the Government Guidelines on health and fitness? Current British guidelines changed on September 7th, 2019, guidelines found on Gov.uk state that adults should taker part in 150 minutes of moderate activity or 75 minutes of vigorous or a mixture of the both for cardiovascular activity and they should take part in at least 2 days of weight bearing exercise, should that be carrying heavy bags of shopping or doing weight bearing exercises at the gym that hit all major muscle groups. It also recommends doing some form of exercise or activity that improves balance to reduce risk of fall and injury. 

Current literature on heart rate monitoring and training zones shows a large amount of aerobic sports monitoring athletes over a duration on time, with Polar, giving Vo2 max % training zones on their website. Studies have used this data for numerous reasons with, Duarte et al (2010) study used on youth football teams doing small sided games at which they could monitor H/R and Intensity levels over the duration of the games. Konarski et al (2006) used a similar method to compare marking tactics in field hockey, average H/R, Max H/R and energy expenditure where recorded to compare the most efficient technique for their defence. 

Mangine et al (2019) had volunteers use Heart rate monitors (polar team) during CrossFit workouts to compare aerobic performance during the duration of the 1-hour fitness class. However, Butcher et al (2015) stated ‘CrossFit benchmark WOD performance cannot be predicted by VO2max, Wingate power/capacity, or either respiratory compensation or anaerobic thresholds. Of the data measured, only whole-body strength can partially explain performance on Grace and Fran, although anaerobic threshold also exhibited association with performance.’

Current research conducted by Fernández et al, (2015), shows that CrossFit WoDs do meet current ACSM guidelines with HR reaching 85% ≥ and an average RPE scale 8≥. Intensity levels on polar website show a break down of vo2% training zones with 80-90% of Vo2 been zone 4, indicating a hard level of intensity. Along with research done by Smith et al (2013) which compares CrossFit to aerobic fitness and body composition. Participants completed a 10-week CrossFit based HIIT and results showed an improvement in Vo2 max (M- 5.86 ± 1.42, F- 5.24 ± 1.62 ml·kg-1·min-1) and decrease in body composition (M – 2.2 ± 1.2, F- 3.4 ± 2.0). 

Clearly identifying the aims of the study.

The aim of this research paper is to look at aerobic and anaerobic output of CrossFit while using polar team H/R monitors, record the data of average H/R, Max H/R, time spent in each training zone (% of Vo2 max) as stated on Polar website. Compare the findings to literature and recommendations by ACSM guidelines and UK governments recommended fitness guidelines to see if they meet current criteria and to see if a CrossFit Anaerobic workout will relate to weight baring exercises as well as contributing to 150 minutes of moderate, 75 minutes of vigorous activity or a mixture of them two.    

Proposed methodology.

Participants will wear a polar team H/R monitoring strap during the duration of the 1-hour training session. This will record Heart rate levels. Show participants level and time in training zones and show the intensity and duration. During the 1-hour block, Hr will be monitored during the entire duration of the CrossFit session, RPE (rate of perceived exertion) Borg scale will be recorded after sets of strength or skill work and post WoD. 

One participant from the X amount volunteered to participate in the study will be required to conduct a Vo2 max at UWTSD SHOE Lab on a treadmill as a pilot study. Vo2 max will be recorded as will Max H/R. The Athlete will be required to give maximal effort during this test and if for some reason he/she is unable to complete the test to maximal effort another volunteer will be required to conduct the Vo2 test. The following week the volunteer will conduct an anaerobic CrossFit WoD, dependent on intensity and duration air samples will be collected at intervals or at the end of the workout. The volunteers anaerobic air samples will be compared to those collected doing an aerobic Vo2 max. Training zones will be used from this data collected. Due to time and volunteer’s personal life commitments for the sake of this study only one individual will need to conduct a Vo2 Max and work out aerobic to anaerobic intensity levels. 

Prior to testing athletes will be asked to record height, weight and work out Vo2 max predictions using 220 – their age. This data will be recorded and used over the 3-week training period. The data will be inputted into the Polar team system to accurately record data and training zones for each individual athlete. 

The training block will be left to the CrossFit Carmarthen coaches to plan and deliver. The WoDs (workout of the day) will be pre planned and delivered via the coaches, no input into this procedure will be given. WoDs will vary week to week, no WoD will be the same during this 3-week testing block. 

The Class 

Brief: 1/2 minutes 
Warm Up: General or Specific - 8 minutes
Mobility: Skill, Strength, WoD dependant – 5 minutes
Skill/Strength: 15 minutes 
WoD: 20 minutes (general a WoD is under 20 minutes unless stated or a named WoD such as Murph)
Accessory: 5 minutes (normally easy and an accumulation of time in a set position) 
Cool Down: 5 minutes 
Total: 60 minutes

H/R monitors will be worn for the entire duration of the class, only once the coach has debriefed their athletes at the end of the cool down can H/r monitors be removed and data collected. RPE Borg scale will be recorded at the end of each section and dependent on the WoD at the end or at set intervals. 


Data analysis. 

Data analysis will be conducted before data collection for the one volunteer athlete for the pilot study who conducts the Vo2 Max test and the CrossFit Anaerobic based workout with collected air samples with a Douglas air bag, will be recorded and both test samples will be recorded into a Vo2 Max Excel data sheet. This will allow us to see the volunteers Vo2 max, what energy system he was using at each stage of the Vo2 test. This will be shown for both aerobic and anaerobic tests they conduct, allowing us to see what percent of aerobic Vo2 Max they work out. 

Height, weight, age and gender will all be recorded and mean, and average will be recorded on Microsoft excel. This will be basic information recorded and logged in the submission. The data will also be used to work out the volunteers age predicted Vo2 Max. 

RPE (rate of perceived exertion) Borg scale will be recorded after sets of strength or skill work and post WoD. This will also be recorded and inputted using Microsoft excel to calculate the average and mean for each part of the 1-hour CrossFit class. 

Polar team H/R monitors, all volunteers will use a H/R monitor for the full duration of the CrossFit class. Data will be recorded at the class and input on Microsoft Excel to find the mean and average of the collective and compared individually for each training zone and duration spent in them.  

Draft timetable for the completion of the sections of the dissertation. 

The timetable to complete the proposal, participant recruitment, data collection, data analysis and submission is over a 6-month period upon proposals acceptance. Proposal due November 1st, 2019 and Ethics Form to follow.  During the period waiting for the Proposal and Ethics form to be approved participant recruitment can be done. Approaching the local CrossFit gym and requesting to use their facility and if members of the CrossFit gym would be willing to take part in the study. Upon the Proposal and Ethics form been approved a 3-week window of which volunteer athletes will participate in the study, completing 1 workout a week wearing a heart rate monitor. Data analysis will be complete upon the findings been compares to current fitness guidelines in the UK and submitted April 24th, 2020. Volunteer athletes can be informed of the findings if the wish upon submission. 

Proposed Dissertation timetable.
	Timetable
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	December 
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	February 
	March 
	April 
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	1st
	
	
	
	
	

	Participant Recruitment  
	
	
	
	
	
	

	 Data Collection
	
	
	
	
	
	

	Data Analysis 
	
	
	
	
	
	

	Submission 
	
	
	
	
	
	24th
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