School of Sport, Health & Outdoor Education

Assessment Feedback Sheet

Student No./Name:
Module:  Advanced Training Methods
Module Code: SHSS6089

	Personal Evaluation – to support your academic progress please complete the section below BEFORE submitting your work.

	What do you consider to be the best aspects of this work?
	The rationale for using the training program and the program summary

	Which aspects do you consider could have been improved in this piece of work?
	The introduction and evaluation could have been efficient 

	What have you found most satisfying whilst undertaking this submission?
	[bookmark: _GoBack]Learning how to use this method of training as well as critiquing the PUSH Band

	ASSESSMENT CRITERIA
	Learning
Outcomes


	GRADE

	
	
	Poor
0-25%
	Unsatisfactory
26-39%
	Satisfactory
40 – 49%
	Good
50 – 59%
	Very Good
60 – 69%
	Excellent
70 – 85%
	Exceptional
86– 100%
	
  %

	Rationale for use of training method
	1,2
	
	
	
	
	
	
	
	20

	Programme design following best practice
	
2
	
	
	
	
	
	
	
	20

	Critical evaluation of effectiveness of training method
	1,2
	
	
	
	
	
	
	
	35

	Evaluation of use of technology for monitoring and enhancement
	1,3
	
	
	
	
	
	
	
	15

	Engagement with the process and professionalism
	2
	
	
	
	
	
	
	
	10

	It is expected that students will present work that is proof read and follows the School Reference Guide and Assessment Checklist. Therefore a range of 0 – 10 marks will be deducted for non-completion of any of the points on the checklist below.
	

	TUTOR COMMENTS:


	 Submission date: 23/3/18
	Return date:
(at least within 4 weeks)
	Tutor: Geraint Forster
	Mark: 





Velocity-Based Training – A Case Report

Introduction: Velocity-based training (VBT) 
[bookmark: _Hlk509525580]The ability to directly measure kinematic (velocity) and kinetic (power) variables whilst performing exercises has inspired the introduction of velocity-based training (VBT) into various strength training regimes. (Randell et al., 2011, Baker, 2018, Dolezal, Frese and Llewellyn, 2016) Primarily used for the development of high-velocity movements, VBT has since been a method of maintaining strength whilst simultaneously increasing power for competition preparation (Dolezal, Frese and Llewellyn, 2016). In addition, VBT reduces limitations commonly presented by muscular fatigue (Dolezal, Frese and Llewellyn, 2016), as well as provides valuable insight into the prescription of programming (Baker, 2018). VBT relies on the execution of movement at the greatest achievable velocity, (Baker, 2018) which can be recorded using linear position transducers (LPT) (Jovanović and Flanagan, 2014). Along with the positive strength adaptations associated with training at maximum velocities, the instantaneous and reliable feedback from LPTs can assist in providing trainers with consistency and support throughout programming (Jovanović and Flanagan, 2014) as well as further enhancing training effects (Randell et al., 2011). 
A load velocity relationship is a fundamental principle of how VBT operates, where the speed at which a movement is completed reduces as the load of that movement increases (Turner, 2018). This linear relationship enables trainers to use velocity to estimate a 1 repetition maximum (1RM), as well as develop a velocity profile for a specific exercise through using an LPT and completing the load/velocity protocol which can be seen in Diagram 1 (Jovanović and Flanagan, 2014). Previous research has found an association between velocity and a percentage of a 1RM (Baker, 2018), hence utilising LTPs alongside, as part of a warm up can not only assist in assessing a client’s daily readiness by means of an estimated 1RM, but also reduce the limitations of muscular fatigue (Jovanović and Flanagan, 2014). Furthermore, Jidovtseff et al. (2011) favours the use of average velocity rather than peak velocity in the prediction of 1RMs. 
Recommendations for assessing daily readiness are performing 4-6 sets increasing in intensity between 35-85% of 1RM during the warm-up. However, it is imperative that the individual performs the repetitions with maximal effort to ensure a more accurate reading (Jovanović and Flanagan, 2014). A 1RM as well as the last repetition of a set to failure with a submaximal load can provide a trainer with the minimal velocity threshold (MVT) needed to complete a given lift. MVT offers the trainer information on the individual’s level of exerted effort and provides a guideline as to whether further repetitions are achievable (Jovanović and Flanagan, 2014). A new MVT as well as a load velocity relationship must be calculated for each exercise as they are not comparable. Although, once determined, this relationship is seen as stable and strong regardless of the level of experience (Jovanović and Flanagan, 2014). 

Diagram 1. Load/Velocity Profile Protocol
[image: ]
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(Jovanović and Flanagan, 2014)

[bookmark: _Hlk507863491]The concept of VBT is proving to be a useful strategy for improving a number of outcomes. Notably, Fukumoto et al. (2013) found an improved effect on muscle properties and physical performance in individuals with hip osteoarthritis even when low intensity is implemented. González-Badillo et al. (2014) tested physically-active sports science students, finding greater gains with maximal intended velocities than intentionally slower velocities in the bench press. Such findings led them to conclude that movement velocity is a fundamental factor of resistance training (González-Badillo et al., 2014). Furthermore, Padulo et al. (2012) implemented different pushing speeds in the bench press for experienced individuals and a short intervention of only three weeks with just two sessions per week at 85% of 1RM was sufficient to elicit advancements in strength. 
Research implementing VBT in individuals suffering with cerebral palsy also showed improvements in strength. Although VBT is found to be equally as effective as lower velocity training, it was more effective in improving velocity of that movement, muscle power and walking performance (Moreau, Holthaus and Marlow, 2013). These studies along with the findings of Jovanović and Flanagan, (2014) suggest that intentionally moving the given load at the greatest possible velocity is a fundamental factor in creating the stimuli needed in the development of adaptation. 
A deeper search on literature utilising VBT uncovered findings comparing two forms of VBT – standard VBT, as discussed, and VBT with the addition of a slower eccentric phase. However, research on the latter found no greater benefits in strength and power than the standard VBT method (Dolezal, Frese and Llewellyn, 2016). VBT, as an advanced training method, can potentially require muscle tendon adaptation for a specific exercise and may be better suited for individuals with greater lifting experience (Turner, 2018). However, considering that VBT’s benefits exceed its limitations, the decision of prescription would still be based on the trainer’s judgement of the individual’s capabilities (Turner, 2018). Furthermore, “the use of VBT methods ultimately minimises the fatigue eﬀect of the strength training stimulus, while maximising the performance aspect” (Turner, 2018).

Case Presentation 
Client profile
A 29- year-old male CrossFit athlete who participates in the CrossFit open (a worldwide CrossFit competition), is looking to increase his performance in the back squat and the hang power clean in preparation for the competition, without affecting his existing CrossFit training regime. The athlete has participated in CrossFit for almost one year with previous training experience in general gym-based training for around seven years. The athlete has suffered only one injury since participating in this form of sport, which was a hip torsion. It was possibly due to an excessive force on the pelvic structure whilst performing movements such as the split jerk. The athlete has been cleared to continue his training and has been injury-free for two months. The athlete’s existing training regime consists of constantly-varied high-intensity training 4 to 6 days per week and has agreed to set aside two of these training days to assist in increasing the parameters previously mentioned. The current training prescription is considered by the athlete as having a Borgs RPE (rate of perceived exertion) scale of 15 to 20 per session.  The athlete has further suggested that increasing training days could lead to overtraining and/or increased risk of re-injury and has also noted that any drastic changes to his existing regime may have a negative effect on his performance. For this reason, an advanced training method that can increase strength without affecting his existing regime is needed. Following a review of the athlete’s needs and abilities as well as an in-depth look at possible advanced training methods available, it was agreed that VBT by means of a Push band would be the most suitable and effective form of training to implement.

Rationale of using this advanced training method
VBT has been chosen as the most suitable advanced training method due to the following reasons: firstly, the athlete has recently suffered an injury which is possibly due to an excessive force placed on the athlete’s skeletal system causing biomechanical displacement of the hips. Hence, the use of VBT, as previously mentioned, allows the athlete to train at lighter loads than traditionally expected for increasing strength, which potentially reduces the excessive force on his skeletal frame. Secondly, the athlete does not want to drastically substitute his existing CrossFit training regime due to fear of the potential negative effects on high-intensity performance. Hence, as only two sessions per week is required to increase overall strength (Padulo et al., 2012), no drastic change will occur in his existing training regime. Lastly, due to the high-level of intensity needed to complete the CrossFit workouts, simply including additional strength training could lead to overtraining and/or increased risk of re-injury as well as potentially reducing the athlete’s ability to complete the scheduled training sessions.  Thus, VBT with its ability to increase strength along with its reduced risk of fatigue will allow for the athlete to continue the scheduled sessions without further interruption.

Technology used within the programme
The technology used within this programme is the PUSH Band, a device which has LPT technology allowing the trainer to instantaneously collect client feedback. The PUSH Band can measure both peak and average measurements of velocity and power, which are transmitted from the worn device by Bluetooth to an IOS only application. The location of the device on the body will be determined by the chosen exercise. The application offers an array of exercises and methods to measure, for instance, upon opening the application, one is presented with the option to either perform a training session, test, timeline (for history of training), or perform a free movement. 1RM testing is available for three main lifts (back squat, bench press, deadlift), together with the option to test performance in various jumping movements. Included in the training mode is a selection of training methods, such as the ability to train using a velocity loss cut off percentage (% of first or best repetition), absolute velocity cut off (setting a minimum velocity), or a specific training goal (strength, hypertrophy, power, speed, or muscular endurance). This technology offers immediate repetition by repetition feedback and the ability to compare sets to one another by means of a summary or a deeper in depth analytical view as well as the option of viewing trends throughout the session. The ability to compare various sessions with ease offers trainers a simple method of assessing a client’s progression/regression, allowing for in-session alterations, if needed.

Programme summary
Programming for the athlete will be as follows: the client will complete two sessions per week based on the findings of Padulo et al. (2012). Although an intensity of 85% of 1RM is suggested, this programme will prescribe 70% of 1RM, potentially reducing stress on the musculoskeletal system. The programme will run for six weeks with a test and re-test method to assess the effect of VBT. Two tests will be used, a maximal (1RM power clean) test and a sub-maximal (predicted 1RM back squat using the PUSH Band) test. During the warm-up, to assess the athlete’s daily readiness, 4 to 6 sets of 1RM will be performed increasing in intensity between 35-85%, and 70% of this predicted 1RM will be used for the workout. Average velocity will be the determining factor for the length of each session using a velocity loss cut off percentage as the predictor for termination of a set and session. The client will cease the set when a 20% velocity loss from the first repetition is seen; the session will cease when a 20% velocity drop is seen on the second repetition of a set. The 20% velocity drop is to reduce the limitations of working to fatigue and to prevent the athlete from reaching failure. The rest period prescribed will be two minutes. 





Results 
Table 1. Table of Findings
	Session 
	Sets
	Reps
	Notes

	1.
Predicted 1RM = 100kg
70% = 70kg
	1
	10
	

	
	2
	3
	

	
	3
	6
	

	
	4
	12
	

	
	5
	2
	23% velocity drop on second repetition of set, so session was terminated.

	2.
Predicted 1RM = 130kg
70% = 91kg
	1
	9
	Took 5-8 seconds to register 1st repetition 

	
	2
	5
	

	
	3
	18
	1 rep not recorded

	
	4
	7
	

	
	5
	4
	

	
	6
	11
	

	
	7
	2
	24% velocity drop on second repetition of set, so session was terminated.

	3.
Predicted 1RM = 100kg
70% = 70kg
	1
	11
	

	
	2
	19
	1 rep not registered 

	
	3
	4
	

	
	4
	13
	1 rep not registered

	
	5
	3
	

	
	6
	18
	

	
	7
	4
	

	
	8
	2
	21% velocity drop on second repetition of set, so session was terminated.

	4. 
Predicted 1RM = 143kg
70% = 100kg
	1
	3
	

	
	2
	14
	

	
	3
	5
	Took 5 seconds to register 1st rep 

	
	4
	6
	

	
	5
	4
	

	
	6
	2
	25% velocity drop on second repetition of set, so session was terminated.

	5.
Predicted 1RM = 100kg
70% = 70kg
	1
	11
	

	
	2
	9
	

	
	3
	15
	

	
	4
	7
	

	
	5
	12
	

	
	6
	18
	

	
	7
	2
	1 rep not registered 

	6.
Predicted 1RM = 120kg 
70% = 84kg
	1
	11
	

	
	2
	8
	

	
	3
	15
	

	
	4
	3
	Took 5 seconds for feedback

	
	5
	16
	

	
	6
	2
	

	7.
Predicted 1RM = 100kg
70% = 70kg
	1
	19
	Minor pause in feedback

	
	2
	11
	

	
	3
	15
	

	
	4
	4
	2 reps not registered

	
	5
	16
	

	
	6
	15
	

	
	7
	11
	

	
	8
	2
	

	8.
Predicted 1RM = 145kg
70% = 101kg
	1
	6
	

	
	2
	11
	

	
	3
	7
	

	
	4
	15
	8 second delay on feedback of velocity drop cut-off and had already reached failure

	
	5
	2
	

	9.
Predicted 1RM = 110kg
70% = 77kg
	1
	8
	

	
	2
	12
	

	
	3
	5
	

	
	4
	4
	

	
	5
	18
	

	
	6
	2
	

	10.
Predicted 1RM = 130kg
70% = 91kg
	1
	13
	

	
	2
	7
	Took roughly 8 seconds for reps to register

	
	3
	15
	

	
	4
	16
	

	
	5
	5
	

	
	6
	12
	

	
	7
	2
	

	11.
Predicted 1RM = 110kg
70% = 70kg
	1
	14
	

	
	2
	8
	This set took 30 seconds due to slow feedback and 1 rep not recorded

	
	3
	11
	

	
	4
	13
	

	
	5
	7
	

	
	6
	9
	

	
	7
	15
	

	
	8
	2
	

	12.
Predicted 1RM = 150kg
70% = 105kg
	1
	3
	1 rep not registered

	
	2
	7
	

	
	3
	6
	

	
	4
	9
	

	
	5
	2
	




Table 2. Pre-test and Post-test Results
	Test
	Pre-test Result
	Post-test Result

	1RM Back Squat
	150kg
	155kg

	1RM Power Clean
	80kg
	105kg



Graph 1. Predicted and Pre-cycle 1RM Comparison


Evaluation
As can be seen in the results, this intervention found an overall increase in strength. Although maximal strength in the back squat improved only slightly, the major strength increase was evident in the 1RM power clean. During the pre-testing phase of the above programme, the athlete produced a 1RM power clean of 80kg and a predicted 1RM back squat of 150kg. Following the completion of the six-week training intervention, the athlete re-tested these parameters and an increase of 25% (105kg) was seen in the power clean 1RM, and 1.03% (155kg) in the predicted back squat 1RM. It is apparent that “strength is the capacity to exert force at any given velocity, and power is the mathematical product of force and velocity at any given speed” (Haff and Triplett, 2016). These findings suggest the use of VBT is beneficial for athletes with previous training experience as the training performed not only improved squat performance but also showed that this choice of exercise as well as form of training elicited transferable benefits into other power movements such as the power clean. The PUSH Band as an LTP proved to be a beneficial tool for motivating the athlete to perform maximally along with offering the trainer the ability to assess readiness and capabilities of each session by means of immediate feedback. Moreover, the technology was simple to use, easy to set up, and the feedback on performance was easy to understand. Using the PUSH Band to assess the athlete’s daily readiness during the warm-up provided important feedback of his daily abilities, and, as mentioned in the introduction, may have assisted in reducing the limitations of fatigue. Furthermore, this proved to be a beneficial factor of this intervention, as can be seen in Graph 1, where drastic differences in predicted 1RM session to session were recorded. However, it must also be considered that such progressions could have been due to neural and/or physiological adaptations as well as the level of fatigue. 
Although VBT proved to be a beneficial method of training for trained individuals preparing for competition, the use of this method was not without its limitations. CrossFit, depending on the programming, can require a large amount of repetitions, with some sessions requiring the athlete to move as fast as possible due to a time cap. Although these requirements share some similarities with VBT, it is possible that the physiological requirements of the muscle were overlooked when designing this programme. As a result, delayed onset muscle soreness was seen in the first three weeks which was sufficient enough to affect the athlete’s CrossFit programming and was indicated through feedback. Additionally, issues with the PUSH Band were observed, such as the ability to accurately record repetitions, which lead to inaccurate measurements of set power, velocities and further repetitions. Furthermore, a delay was also seen in the feedback through the IOS device, in some cases taking up to eight seconds for repetitions to be registered. As mentioned in the programme summary, reducing the limitations of fatigue and not working to failure were both reasons for including the velocity drop cut off method. Furthermore, due to the technological error, additional repetitions were completed when the velocity drop of 20% had already been reached and in one case the athlete reached failure and was unable to complete another repetition before the feedback had reached the device. Such an error could have led to inconsistencies in results, particularly, recording additional muscular fatigue. 

Conclusion 
VBT was chosen in this intervention for its ability to improve performance in preparation for competition whilst reducing the limitations of fatigue. Based on the athlete’s needs and objectives, VBT proved to be a suitable method of training for this stage of preparation prior to competition. It elicited significant improvements in the power clean, as well as minor improvements in the back squat. Based on these findings, the use of VBT could offer desirable results if utilised appropriately. Although the PUSH Band proved a suitable device for monitoring velocities, it was not without its limitations, which must be taken into consideration when utilising this device. Finally, it must also be taken into consideration the amount of time required for an individual to adapt to the physiological requirements of VBT. Overall, although such an advanced training method proved to be suitable for this particular athlete, it is important to consider that such a prescription should still be dealt with in a case-to-case basis, as another athlete with a similar profile would not necessarily produce the same outcome. 
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To establish the loadivelocity profile the athlete performs repetitions at a number of pre-determined relative or
absolute loads. Having assessed the available published research and from our own practical experience we
recommend measuring mean concentric velocity over at least 4-6 increasing intensities of load ranging from 30-85%
of actual or estimated 1RM. Along with other authors, we recommend at least 3 minutes of passive recovery between
sets (3). Itis suggested a large enough “spread" of loading should be used to ensure a decrease in velocity of 0.5m/s
between the lightest and heaviest loads (14). It has been recommend in the research to perform 3 reps at lighter loads
(where velocity > 1.0ms), 2 reps at moderate loads (0.65 — 1.0 m/s) and 1 rep at heavy loads (<0.65ms) (19). The
highest velocity recorded at each load is included in the analysis of the load/velocity profile (19)

Load/velocity profile protocol

23 reps @ 30-40% 1RM

2 reps @ 40-50% 1RM

12 reps @ 60-70% 1RM

1 rep @ 70-80% 1RM

1 rep @ 80-85% 1RM
Figure 1 - Example loadivelocity profile protocol for bench press
When conducting this procedure athletes must be instructed to express maximal effort on every repetition regardless
of the load being lifted. With lighter loads (<50% 1RM) our observations have been that liing technique may be
altered, so coaches should encourage athletes to maintain consistent technique across load ranges.

An example of an athlete’s loadivelocity profile in the bench press exercise can be seen in Figure 2 where the load (%
1RM)is plotted on the x-axis and the achieved velocity is plotted on the y-axis

Load/Velocity Profile - Bench Press
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