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	Assignment 2  	Implementing an advanced training method with a client

Scenario

In order to complete this assignment you are required to work with a client who has specific exercise-related goals. In order to work towards achieving these goals, you are required to integrate one of the advanced training methodologies studied in this unit into their training programme (note: this must be a DIFFERENT training methodology to the one used in assignment 1).








Task 
Having integrated the advanced training method into the training of at least one of your clients, write an evaluative report outlining the effectiveness of the training method in achieving the desired goals, and the usefulness of technology in monitoring progress.

Include the following in the report:
· A profile of the client(s) including results of any testing conducted
· A rationale for the inclusion of this particular advanced training method in the training programme of the client(s)
· A summary of the training programme prescribed to the client(s)
· Details of any technology used within the programme
· A critical evaluation of the effectiveness of your intervention, using evidence-based research to support your opinions.

SUBMISSION DETAILS: via turnitin on 23/3/18
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High Intensity Training in Preserving Muscle Mass in Bodybuilding Competition Preparation


Rationale/Introduction
There have been a considerable amount of research on the adaptions of regular endurance training which rely mainly on the aerobic system, and we know that training the aerobic system allows us to increase the number and size of our mitochondria. This allows the ability for our body to transport oxygen, making our skeletal muscles more efficient at using oxygen as fuel for energy (Gibala et al., 2008). However, high intensity interval training (HIIT) has become an alternative method to improve cardiovascular fitness, and other components of fitness such as strength and power. Research has shown that 4 repetitions of 4 minute runs at 90-95% of maximum heart rate, followed by 3 minutes of active recovery at 70% of heart rate max, performed 3 days per week for the total of 8 weeks resulted in a 10% increase in stroke volume, compared to 8 weeks of endurance training (Zuhl et al., 2012). High intensity training has been shown to significantly reduce subcutaneous fat, improving insulin sensitivity, and improving VO² max. Research suggests that HIIT training increases post-exercise oxygen consumption (EPOC) as opposed to continuous moderate exercise, meaning that more calories are burned post exercise hours after the workout, whereas EPOC for continuous exercises may only last for a short period of time, and therefore the only calories that are burned is the energy expenditure used during training (Shiraev et al., 2012).
During bodybuilding competitions competitors are individually judged on their overall aesthetics, including muscularity and symmetry and how well conditioned they are. At a specific category such as female bikini model, athletes are at an advantage by having low levels of body fat whilst maintaining a healthy ‘toned’ (muscular) appearance (Brandon et al., 2014). Bodybuilding competition preparation can last between 8-20 weeks, however the average competitor usually ‘prep’ between 12-16 weeks. A bodybuilder’s diet is limited and very strict focusing on lean protein, low glycaemic index carbohydrates, and unsaturated fats. In the run up to a show usually 6 weeks out, macronutrients and overall calories are decreased and energy expenditure is increased to maximise fat loss (Wearn, 2011). 
In preparation, due to the competitor being in a calorie deficit and energy expenditure is usually high due to cardiovascular training, muscle loss is inevitable. However, by understanding the correct method of training this can benefit the athlete by maintaining as much muscle mass as possible, and still reduce body fat levels at a significant rate. Cardiovascular has been shown to play a role in interference in muscle strength and hypertrophy. Endurance training have been shown to interfere the most with muscle mass because evidence suggest that there is a confliction between strength, and endurance responses to training due to the difference in muscle fibres types I and II, changing the response to motor recruitment (Helms et al., 2014). However, there have been mixed findings from these observations and research suggests that modality of endurance exercise plays a role in interference. A meta-analysis of 21 studies showed that endurance running resulted in significant decrement in strength and hypertrophy in lower body, however cycling did not (Wilson et al., 2011).  The purpose of this study is to conduct a 6 week HIIT training program on a client who are beginning their competition preparation. The client will perform a 30-35 minute interval training session every morning on a Wattbike, separated from their weights training to analyse physiological changes in body composition, strength and power. 

Program Design

Fitness Testing: A natural female bikini competitor volunteered to take part in a study where she was given a 6 week HIIT training program to perform every morning on a Wattbike. Each workout was performed for a duration of 30-35 minutes and training took place at D12 Fitness gym, Carmarthen. Competitor continued to eat her regular preparation meals along with supplements including, L-Glutamine, BCAA’s, CLA’s, Creatine, Whey protein and Vitamin C tablets. Fitness testing was performed prior to the assessment, including body composition, 6 second power test on a Wattbike, and 1 repetition maximum (1 rep max) deadlift. Body composition was performed on a bioimpedance machine prior to beginning preparation, so at the end of the ‘bulking phase’, and then each week every Wednesday for 6 weeks. The bioimpedance machine is reliable and a valuable tool for measuring body fat percentage. Body fat is calculated by an electrical current that passes through fluids and tissue in the human body. Lean tissue mass is 70% of water and contains a large number of electrolytes and therefore it is a good conductor of electricity, however fat tissue is a poor conductor of electricity (TrueHealth, 2017). The power test will be performed on a Wattbike, where the competitor must cycle as fast as possible for 6 seconds, this will calculate their highest peak power and cadence. The power test is also relevant as the competitor will perform their entire 6 week program on a Wattbike. Lastly, a strength test will be performed using a 1 rep max deadlift, however both tests will be performed prior preparation and at the end of the 6 week to ensure that it does not interfere with regular training. Deadlifts were already incorporated into the client’s regular training program and therefore it was a perfect and easy option to measure strength. Both tests were chosen because if muscle atrophy were to happen during preparation, it would be suggested that it would also impair strength/hypertrophy and power.
	Week 1
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6 

	43.2kg
	43.5kg
	44kg
	44.4kg
	44.9kg
	45.3kg

	
	
	
	
	
	

	Week  1
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6

	17.5kg
	17kg
	16.5kg
	16.4kg
	15.6kg
	14.9kg


Results
Muscle Mass


Fat Mass


	1RM Deadlift
	Week 1 of prep – 105k
	Week 6 of prep – 90k

	6 second power test
	Week 1 of prep – 895W
	Week 6 of  prep – 872W




Results show a positive relationship between muscle mass and fat mas. As body fat levels decrease, muscle mass increased gradually (and often remains the same during preparation). This is what every coach should hope for during contest preparation, however if fat mass is reduced too quickly such as a sudden drop in ‘food’ calories or overtraining with cardiovascular exercise, it is inevitable that muscle mass will be lost at a significant rate as well as body fat. Results also show a decrease in strength and power and this may be due to the specificity of training (targeting hypertrophy as oppose to strength and power), and also a calorie deficit, increased energy expenditure and psychological factors such as increased fatigue will cause this decrease (Scharzenegger et al., 1998). Therefore, it is possible to maintain muscle mass even though strength and power decreased which is not what was hypothesised in the introduction. 

According to the American College of Sports Medicine (ACSM) guidelines regarding HIIT training, high intensity intervals can range from 5 seconds to 8 minutes, and are performed at 80-95% of maximal heart rate. Recovery periods may last equally as long, more or less depending on the client’s goals, and are usually performed between 40-50% of maximal heart rate (ACSM, 2014). 

Clients Training Program
	Week 1- 30 Minutes
	1 minute of high intensity (Level 6) 180-220 cadence followed by 2 minutes of active recovery (L4) 60-90 cadence

	Week 2- 30 Minutes
	1 minute of high intensity (Level 6) 180-220 cadence followed by 2 minutes of active recovery (L4) 60-90 cadence

	Week 3- 30 Minutes
	1 minute of high intensity (Level 6) 180-220 cadence followed by 2 minutes of active recovery (L4) 60-90 cadence

	Week 4- 35 Minutes
	1 minute of high intensity (Level 7) 180-220 cadence followed by 2 minutes of active recovery (L5) 80-100 cadence

	Week 5- 35 Minutes
	1 minute of high intensity (Level 7) 180-220 cadence followed by 2 minutes of active recovery (L5) 80-100 cadence

	Week 6- 35 Minutes
	1 minute of high intensity (Level 7) 180-220 cadence followed by 2 minutes of active recovery (L5) 80-100 cadence



Borg Scale in Measuring Intensity
The clients training program is fairly basic but the main focus was to maintain as much lean muscle mass as possible whilst reducing body fat percentage. The levels were set at level 6 for interval periods and level 4 for active recovery for the first 3 weeks, and this was so that the client could maintain the set cadence and the given duration without fatiguing too early. As week’s progressed intensity also increased by raising the resistance level, this was so that the client’s energy expenditure during the workout was increased and that the muscles were constantly overloading and not plateauing. The difficulty of the training sessions was rated by using the Borg Rate of Perceived exertion scale (RPE). The Borg scale is a subjective measurement based on the intensity that you feel that you are working, based on physical sensation such as increased heart rate, increased respiration and perspiration and muscle fatigue. Even though RPE is subjective, according to (Borg, 1982) his research showed close correlations between scale ratings and both blood and muscle lactate levels. The Borg scale is usually rated as ‘hard’ to ‘very hard’, i.e. >6 on a scale out of 10, or >15 on a scale of 6-20. According to (Buchheit et al., 2013) RPE is a universal ‘exercise regulator’ irrespective of variation in environmental conditions or terrain. RPE guided exercise sessions has been shown to promote the same physiological adaptations as a Heart Rate based exercise program over 6 weeks in young females (Celine et al., 2011). The RPE method does have limitations such as the ability to target specific adaptations and may be problematic in team sport situations, however this was an easy method for the client to work off when training at her own gym. All training sessions were aimed a RPE between 8-10 on RPE scale out of 10. 

Calorie Expenditure for Competition
Preparation will last 16 weeks for the client, and therefore the first few weeks were focused on gradually decreasing calorie ‘food’ intake, and increasing fasted cardio intensity. To create weight loss, more energy must be expended than consumed. Every pound of body fat metabolised is approximately 3500 kcals, thus a daily calorie deficit of 500kcals will result in a pound reduction in body fat. However, this imposed mathematical theory does not consider the dynamic physiological changes that occur during an energy deficit (Maclean, 2011). According to (Hall, 2007) metabolic adaptations during a calorie deficit was studied in obese people, and they discovered that as little as 79kcals to as much as 504kcals in energy expenditure predicted weight loss. During bodybuilding preparation, the extent of lean tissue loss is dictated by the size of calorie deficit, and therefore the greater the calorie deficit the more likely lean tissue mass will be lost as well as fat mass. A study by (Mero et al., 2017) discovered that women who lost 1kg a week as opposed to 0.5kg a week over a total of 4 weeks during a calorie restriction, resulted in a 5% decrease in bench press strength, and a 30% reduction rate in testosterone levels during strength training. Another study of bodybuilders by (Forbes, 2000) explained that male competitors 12 weeks out from competing, reduced their calorie intake and increased their energy expenditure significantly and lost the greatest amount of lean body mass (LBM) in the last 3 weeks. However, dieting gradually over 2-4 months aiming for 0.5%-1% of reduction in weight loss, showed to preserve lean body mass more as opposed to short and aggressive diets. Therefore it is important not to over exhaust the body during exercise whilst on a calorie deficit, as overtraining may become a problem and also the risk of dramatically decreasing muscle mass. 



Fasted cardio vs. non-fasted cardio
Cardiovascular training was performed in the morning after breakfast as opposed to training fasted. Fasted cardiovascular training in bodybuilding appears to be a common method, an overnight fast suggest that low glycogen and insulin levels causes a greater utilization of fat for fuel, as opposed to carbohydrates energy stores (Gillen et al., 2013). However research suggests that fasted training does not add any benefits for weight loss than training non-fasted. In fact, some research suggest that fasted cardio may be detrimental to bodybuilders during competition preparation. It is important to note that the body is very dynamic and constantly adjusts its use for fat for fuel during hormonal secretion and enzyme activity for example, and therefore fat burning must be considered and monitored throughout the day, not the amount of fat burned in the exercise session alone to get an accurate result of its effect on body composition (Hansen et al., 2005). A study by (Van et al., 2010) investigated the effects of fasted cardio and fed cardio on body composition. Subjects performed moderately intense running and cycling for 60-90 minutes, 4 days a week for 6 weeks. Results showed no difference in body composition between the fed and fasted. Another study compared body composition during fasted versus fed state cardio in 16 obese women. Exercise included interval training (10 cycle sprints at 90% of maximum rate for 60 seconds) 3 days a week, for 6 weeks. Subjects followed a pre-intervention eating pattern during the entire experiment. Results showed unchanged body mass, however there were lower body fat in the lower region including the abdominals and legs in both groups. There was no significant difference found between fasted verses non-fasted (Gillen et al., 2013). Interestingly, consumption of food before exercises has shown to increase thermic effects of exercise. A study by (Lee et al., 1999) compared lipolytic effects of exercising fasted or after a carbohydrate beverage. Training involved 10 male students who performed 4 different exercises at random on the same day, which included continuous training fasted and with a carbohydrate beverage, and high intensity training (HIIT) fasted and with a beverage. Results show that ingesting a carbohydrate drink before exercise resulted in a significantly greater post-exercise oxygen consumption (EPOC) as oppose to both fasted cardio exercises. However EPOC was greater in HIIT training as oppose to continuous training. 

HIIT Training
High intensity interval training can be defined as either short repeated sprints (<45s) or long interval sprints (2-4min) where intensity is high but are not performed maximally. However, short repeated sprints are usually performed in a sequence and are performed maximally interspersed with rest periods or low- intensity exercise (Buchheit et al., 2013). A high intensity interval training program was designed as hiit training has been shown to induce skeletal muscle adaptations, whereas prolonged endurance training has been shown to impair and cause muscle atrophy (Burgomaster et al., 2008). However, hiit training requires high demands of adenosine triphosphate (ATP) and you would think that performing hiit training close temporal proximity to resistance training would potentially interfere with the muscle growth process. However, according to (Hakkinen et al., 2013) no research have been discovered that low volume high-intensity aerobic exercise performed close to resistance training or on separate days have caused interference with muscle hypertrophy. This may be due to the fact that both hiit exercises and resistance exercises involve forceful muscular contractions that recruit fast twitch muscle fibres which are strength and growth oriented. Loading patterns are also important to support hypertrophy, and it is suggested that cycling is a more preferable method of training as opposed to running. Cycling provides a resistance loading stimulus that may induce leg muscle hypertrophy, however during running the eccentric damage may interfere with recovery and impede the potential of hypertrophy of concurrent training (Wilson et al., 2012). 

Summary of Conclusion
The aim of this study was analyse the effects of high intensity training in preserving muscle mass during the first 6 weeks of contest preparation in female bikini bodybuilding. Fitness testing consisted of a 1RM deadlift and a 6 second power test on the Wattbike prior to preparation and six weeks into preparation, body composition was also tested once a week for six weeks to discover the changes in strength, power as well as lean muscle mass and body fat percentage. The client performed 30-35 minutes of hiit training every morning for 6 weeks with a gradual increase in intensity. Results show a decrease in strength and power, however cycling even in a calorie deficit showed that muscle mass continued to increase and body fat continued to decrease. Research showed that cycling and cardiovascular exercises that involve powerful contractions with resistance are more effective as opposed to treadmill base training, which has been shown to detriment muscle growth. Hiit training was also shown to be an effective method of cardiovascular training for reducing body fat levels as it increases post exercise fat oxidation and energy expenditure more as opposed to steady-state cardiovascular training. Fasted cardio has been shown to be a popular method of training in bodybuilding, however research has shown that fasted cardio does not add any extra benefits in weight loss as oppose to training non-fasted. Therefore, it was more important that the client could perform their cardio workout at a high intensity feeling energized as opposed to fasted, which may affect performance. Overall, the client demonstrated a positive result from hit training during the early stages of preparation, and training and diet will be carefully altered as she progresses through her weeks of preparation. 
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