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Client profile
This programme required a volunteer client to undergo a six-week training programme that involved prescribed velocity-based training. The client was male, aged twenty-five, 187cm in height and weighed 75kg. Prior to the intervention described in this report, the client was considered a beginner in relation to both resistance and velocity training. However, the client had done four weeks of resistance training prior to the programme in which resistance training was included in each session at least x4 per week. The client played Swansea junior league football from a young age and progressed to senior level where he plays currently and regularly partakes in running for cardiovascular fitness twice per week. The client does not monitor these runs with the aim of competing, however he does partake in runs that range from 5k taking under 25 minutes to complete and 10k under 50 minutes. 

Regarding the client’s fitness in football, he plays centre midfield and based on current literature, it is estimated that he completes over six miles per game. The client takes part in one match per week in addition to a training session.  The client wanted to increase his overall strength and thus, power as a direct result of increased strength. In this report however, the focus will be on the development of upper body strength as this was targeted during the first phase of the training programme. The secondary aims were to increase lean muscle mass and decrease body fat percentage. Prior to the velocity-based training (VBT) being undertaken, tests were used to analyse body weight composition (Tanita MC-980MA, Japan), 1 rep maximum bench press using the Push band. 


Rationale
Resistance training is often used as a modality to improve certain physiological parameters, such as strength, hypertrophy, size of muscle and the power it can produce. Traditionally, Dolezal, Frese and Llewellyn, (2016) states that strength training focuses on the development of slow strength, whereas plyometric and agility training targets speed, which are commonly required in both team sports and individual endurance sports. These training variables can be manipulated to shape and control the physiological outcome, leading to adaptations in strength (Jovanovic and Flanagan, 2014).

For many years, athletes across many disciplines have recognised the benefit of developing both strength and power to enhance their performance in their chosen sport (Guerriero, Varalda and Piacentini, 2018). An individualised training programme is often used alongside the athlete’s training requirements for their chosen sport to compliment rather than compete with other sporting demands. Training programs designed by personal trainers (PT) and strength and conditioning coaches (S&C) commonly manipulate the intensity, load, number of repetitions or sets, type of exercise and the duration of work/rest (Jovanovic and Flanagan, 2014). This approach commonly calculates an individual’s 1 repetition maximum (1RM) which enables coaches to then calculate the effort and prescribe repetitions and sets based on percentages of total work.  

Velocity-based training (VBT) is a new concept within resistance training which focuses on movement velocity through combining strength and power training (Wilk et al., 2019). Research conducted by Jovanovic and Flanagan, (2014) highlights the positive attributes of VBT and its effectiveness in improving power production. Since the positive results of the inclusion of VBT, coaches and athletes of various (anaerobic-based) sports have applied VBT into their strength programmes as a method to maintain strength and increase power, while preventing muscular fatigue for upcoming competition (González-Badillo et al., 2015). 

Dolezal, Frese and Llewellyn, (2016) conducted research into VBT compared with velocity-based training with an eccentric focus (VEB) and found that VBT with or without eccentric focus will indefinitely increase strength and power output. Which highlights the use of VBT for various sports as a method of strength and power training which can be adapted to suit specific performance requirements.  In addition, a recent study by Jovanovic and Flanagan, (2014) proposed that irrespective of the contraction type or load, power output will increase as a result of training with the intent to move the load at maximum velocity for the individual. 

Until recently, training intensity and volume have been the foundation for a successful training programme whilst velocity has often been overlooked and associated with power only (González-Badillo et al., 2015). However, the speed at which an athlete can move a weight or resistance highly sought after; the rate of force development (RFD) is the term to describe how fast an individual can develop force and is essential in many sports. According to Maffiuletti et al., (2016), RFD has been shown to increase after explosive velocity strength training and is often regarded as a measure of the effectiveness of a training program. 

As the client in this report is a novice and has only recently began regularly resistance training, the use of VBT is considered a safer alternative for calculating 1RM as the start of the training program. The use of the 1RM test poses risks for injury and requires specific knowledge and experience of completing the movement under mechanical stress, known as muscle memory via the central nervous system (CNS) (Pareja-Blanco et al., 2014). Moreover, the 1RM measurement procedure can often be time consuming and impractical for coaches to execute amongst large groups of athletes (Loturco et al., 2013). 

The use of VBT technology such as the Pushband may be more beneficial and suitable for both novice and experience athletes, as research suggests the use of VBT can monitor exercise intensity (González-Badillo, Marques and Sánchez-Medina, 2011). According to González-Badillo and Sánchez-Medina, (2010) VBT allows the coach or athlete to estimate the percentage of 1RM from the velocity of each repetition completed by the athlete without requiring an exhaustive maximal testing procedure to adjust the training load. In addition, daily readiness of the athlete can be monitored by the coach using VTB through equipment such as the use of a Pushband which can highlight reductions in velocity; suggesting neuromuscular fatigue of the athlete. 

A review of the current literature highlights that the traditional 1RM could have posed risks and was not suitable for use on the client in this report. Rather, VBT was used throughout the six weeks training program in order to increase strength and power. As the client plays football twice per week, the VBT was used with an additional velocity stop to limit the development of fatigue for the athlete. 

Summary

	
	Mon
	Tue
	Wed
	Thu
	Fri
	Sat
	Sun

	Week 1
	VBT
	FT
	VBT
	VBT
	Rest
	Match
	Rest

	Week 2
	VBT
	FT
	VBT
	VBT
	Rest
	Match
	Rest

	Week 3
	VBT
	FT
	VBT
	VBT
	Rest
	Match
	Rest

	Week 4
	VBT
	FT
	VBT
	VBT
	Rest
	Match
	Rest

	Week 5
	VBT
	FT
	VBT
	VBT
	Rest
	Match
	Rest

	Week 6
	VBT
	FT
	VBT
	VBT
	Rest
	Match
	Rest



Table 1. Table of training programme. Velocity based training (VBT), Football training (FT). 

The above table shows the training program created for the client which constitutes three session of VBT per week (p/wk) along with one football training session and a match. To aid recovery, rest was prescribed for Fridays and Sundays each week to optimise performance during football whilst also increasing productivity during the VBT earlier in the week. Velocity stops were used alongside VBT in order to manage and limit the development of fatigue experience by the client. A key part of VBT is the cessation of a set if the mean velocity (MV) of a repetition falls below a preselected velocity, which equates to a velocity loss threshold. Based on research conducted by Padulo et al., (2012) the athlete was instructed to finish the repetition if the velocity loss exceeded 20% compared to the first repetition of the bench press. Moreover, the research also showed that if at least 80% of MV training can be maintained, greater increases in bench press can be seen than compared to repetition maximum training (RT) where the client has to exceed until concentric muscular failure (Padulo et al., 2012).   


	
	Week 1
REPS        VEL
	Week 2
REPS        VEL
	Week 3
REPS       VEL
	Week 4
REPS          VEL
	Week 5 
REPS         VEL
	Week 6
REPS           VEL

	Bench Press
	7,7,7      0.95-0.63
	8,6,5      0.95-0.63
	7,6,5      0.95-0.63
	6,5,5      0.95-0.63
	6,5,5      0.95-0.63
	6,5,3        0.95-0.63



Table 2. Table showing repetitions and specific velocity range for bench press completed on the first session completed every week. VEL (velocity), REPS (repetitions). 
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Figure 1. Procedure of conducting a load/velocity profile (Jovanovic and Flanagan, 2014).

Table 2. demonstrates an example of the exercise completed by the athlete during the six-week training program. The client was instructed to complete the bench press for 3 sets and produced 5-8 repetitions with a velocity of 0.63-0.30 and 80-85% of 1RM to target strength-speed. Recovery between sets was 2 min each time; the client finished the training session when they were unable to sustain the MVT established for that load which equated to 80-85 % of 1 RM (Padulo et al., 2012).

Each Monday of every week, the client completed a load/velocity profile which can be seen in Table 3. to monitor his strength and readiness for the exercises ahead. This allowed up to date, accurate readings of the client’s ‘freshness’ and a way of prescribing the following week of training in terms of velocity and weight. This was essential to the success of the 6-week training programme; the client required a certain degree of strength and power to train and play football every week, which was also the reasoning for applying the velocity stop. This enabled the coach to terminate any repetition that was below 30% of the first repetition to deter muscular fatigue and limit neuromuscular fatigue amongst the central nervous system (CNS). The client was also asked following each set how difficult the set felt using the Borg rate of perceived exertion scale (Williams, 2017) to ensure the desired neuromuscular outcomes were being achieved. This also allows the coach to gain more feedback from the athlete, enabling adequate prescription (Balsalobre-Fernández et al., 2017, Folland and Williams, 2017). 


Results


 








Figure 2. test results of the load velocity profile of the bench press prior to the six-week training program.

Figure. 2 above shows the load velocity profile of the bench press that was measured prior to the six- week training program being undertaken. The figure shows that as 1RM increases, velocity decreases which can be supported by research conducted by Lixandrão et al., (2017). The velocity profile was repeated each week to monitor the client’s recovery and weekly performance, ensuring that the client was getting adequate rest and recovery between sessions in order to maximise the effort during training. 



Figure 3. shows the results throughout the 6 weeks. 

Figure 3. above shows the 1RM measured prior to the six-week training programme, at 4 weeks during the training program and upon finishing after the six-weeks. Fat percentage using the Tanita body composition analysis was also used in order to monitor fat mass and lean muscle mass, as this was a goal of the client to reduce his body fat percentage. In addition, muscle mass (kg) was also measured pre, during and after the six-weeks. The most significant result is the increase in 1RM, which can be attributed to VBT however the client may find the decrease in fat percentage most important or muscle mass. The client performed 3x sessions of VBT per week alongside one training session in football and a match on Saturdays. The client also had 2 days of prescribed rest where light activity such as walking for 30 minutes was allowed, however no strenuous activities were allowed. 

The results of this study show that intensity and maximum movement velocity were manipulated correctly to achieve the desired outcomes; increase strength and power with minimal fatigue development. The load profile which can be seen in figure. 4 shows that due to maximal concentric effort, fatigue developed causing a reduction in barbell velocity within the set (Banyard et al., 2019, Drinkwater et al., 2007). In addition, the results may suggest that the neuromuscular connection between the CNS and the muscles have increased as a result of increased neural pathways and neural firing when reproducing the movement. Although muscle mass and fat percentage were altered slightly throughout the six weeks, they are significant changes in favour of the client’s aims and goals. 

Critical evaluation
The ability to quantify load and prescribe training intensity from strength training programs often poses difficulties (Balsalobre-Fernández, Kuzdub, Poveda-Ortiz and Campo-Vecino, 2016). Intensity of training is usually decided on the individuals’ 1 RM; however, this requires the client or athlete to perform a maximal lift, which may produce several contra-indications if the client is not accustomed to the effort, risk of failure or even injury. VBT has been regarded as a valid method of monitoring strength training intensities and training prescription (Bazuelo-Ruiz et al., 2015). 

The use of the PUSH band as a smartphone wearable device to measure velocity movement has been very successful in measuring and monitoring strength over the six weeks. According to Bazuelo-Ruiz et al., (2015) the PUSH band consists of a 3-axis accelerometer and a gyroscope that provides six degrees of freedom in its coordinate system sampling at 200 Hz which allows for more accurate readings of the velocity during a variety of movements such as bench press and squats. 

Regarding its use in this study, it greatly improved the scientific element of the training and also engaged the client physically and psychologically to want to improve performance. It is a viable option for coaches to invest in as a method of coaching, as it is user friendly and provides detailed information for each set and repetition. However, if the data is left on the device for too long it appears to erase the information and data collected which is highly destructive. There also is no way to connect the data to a computer or laptop in order to analyse the data further. Overall this is a device is reliable, valid and useful when using it as an athlete or a coach for training players. VBT is a growing field and is constantly emerging with new technology and devices to track and improve performance. 
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Load Velocity Profile of Bench Press

Perecentage of 1 RM (%)	30	40	50	60	70	80	90	100	1.4	1.2	0.9	0.75	0.6	0.45	0.3	0.2	Percentage of 1 RM (%)


Velocity of muscle contraction (m.s)



Pre, during and post results (1RM, FAT % AND Muscle Mass)

PRE	1RM 	FAT %	MM (kg)	53	20.7	61.7	4 WK	1RM 	FAT %	MM (kg)	65	18.600000000000001	63.4	6 WK	1RM 	FAT %	MM (kg)	72	17.2	64.8	
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of actual or estimated 1RM. Along with other authors, we recommend at least 3 minutes of passive recovery between
sets (3). It is 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 > 1.0m/s), 2 reps at moderate loads (0.65 — 1.0 m/s) and 1 rep at heavy loads (<0.65m/s) (19). The
highest velocity recorded at each load is included in the analysis of the load/velocity profile (19).

Load/velocity profile protocol

Figure 1 - Example load/velocity 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 lifting technique may be
altered, so coaches should encourage athletes to maintain consistent technique across load ranges.

An example of an athlete’s load/velocity 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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