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Obsessed about Training for Speed in Performance
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This book is dedicated to my long suffering Obsessed group who have waited an extra two 
months for this book to be released.  I am now happy with this version, although I imagine 
that it will improve immensely when the book is read and feedback is sent my way!
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Introduction

This has been without exception, the toughest ebook and course I have ever had to write, I 
believe over the coming months it will be updated and revised and I thank you for being 
part of the process on this as we go forward.

Several times while writing this book, I have been drawn in to different lengths of running 
work, in fact the original work had a structure that started with running.  After reading a lot 
of papers and debating with our obsessed group online, I am now in a position where I 
believe we need to start at the question “What makes a good performance?”

The point of Faster as a company is to give you the chance to make up your own mind, 
based on evidence that you are happy with.  To do this I have to declare that I am not a 
research scientist, I am a coach.  By this I mean I have certain bias when it comes to 
training practice and delivery.  Although I have attempted to make sure this does not enter 
my thinking in this ebook, I cannot imagine that it has not had some effect.

In this book, to get us to the point of a faster athlete, or regular individual I have started at 
the point of training principles and worked through to performance.  This is something new 
for FASTER, as we usually start at the sports requirements and work backwards.  More 
will be revealed as you get through the book.

Book Layout

Initially we look at acute fatigue, as this will tell us about managing over load for the best 
training effect.  Next we take a look at how we are going to define speed, and what getting 
faster means to the individual client that is about to be trained.

This will lead us in to more specific questions on sports, and running.  This will include how 
you will build meaningful assessments to track the effectiveness of the programming.  How 
you will construct your programming and what you will expect to improve or change.

Finally this leads us to the program design section of the book and this is where we pull 
the information together in to a system that can be applied with a client. 

Research Layout

This is not a literature review and although I have read extensively to get to the point 
where I can offer suggestions on building a system to improve speed with clients, I do not 
believe that this is necessarily the only way to improve speed or the only way to interpret 
the research I have read.  In order to separate my system from the research, I have taken 
to listing the major quote I have gained from each paper I have read.  This is mainly to 
allow you to see some evidence and help point you to papers that you may want to read in 
the future to help you develop your own system or refine mine.
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A visual of the unique chapter layout
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Defining Fatigue for Performance

In this section, I want to share with you some of the information I have found about fatigue 
and its role in performance training.  As with each section, my goal is to give you an 
introduction, some quotes from the articles I have read and then my personal opinion and 
take away from this.  As you will read, fatigue management is the number one barrier to 
performance in my opinion.  Especially if you lean towards the Noakes definition.  With this 
in mind, I have ordered the ebook and course to start at this point.

In order to change the performance of an individual,we need to be able to change a whole 
host of factors.  Traditionally we have focussed on strength and conditioning in this area.  
This would relate to the physiotherapy phenomenon of Mechanotransduction, which is the 
process of converting mechanical loading in to a cellular response. (Khan and Scott 2009).  
A simple explanation of how this process occurs, is that pressure on the structures of the 
body produce a cellular response and this in turn triggers a structural change.  The more 
signals from the body to adapt, the more adaptation takes place, and visa versa.  This kind 
of explains the reasoning behind specific training delivering specific response and the ‘use 
it or lose it’ expression.  The research on this concept is based mainly in bones and 
ligaments, with muscle recovery based on animal studies.

Some of the training adaptation times, show that the individual session may not be as 
important as the cumulation of training.  This is why the focus is on consistent training 
intensity, without injury, in good form.  The following are the time scales to get a physical 
adaptation. Obviously these require the correct training intensity and so the correct 
management of fatigue.  This is explained later when we show the Central Governor 
theory of fatigue and how if this is true then getting the correct level of intensity in training 
is potentially as much a mind and environment game as it is a physical loading game!

Muscle Hypertrophy Training for 8-12 weeks shows growth and this can continue up to 6 
months without plateau (in the quadriceps muscle size and strength increased at the same 
pace for the first 2 months)

Type 2 x to type 2 B changes can occur in as a little as 18 training sessions.  This happens 
for the first 2-3 months and then there is no evidence that this continues.

(Folland & Williams 2007)

Additionally it is important to take on board energy system adaptations, that also occur 
long term rather than in a session.  These adapt over time too and not in the one session.  
Research is varied over the techniques and the times to adapt but there seems to be a 
common agreement, that you need to train regularly at threshold or above to get 
adaptations.  This brings itself down to training to, or beyond fatigue, without causing 
danger, while recovering enough is the best way to get a training adaptation.

If getting to a point of fatigue and through fatigue, then it is important to have a good 
definition of fatigue, and this is where things get a little sticky.
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The traditional model of fatigue, is that the energy system becomes less responsive 
gradually until the client becomes physically fatigued. Then the power output gradually 
decreases.  However the counter to this, is that fatigue is far more complicated and 
associated with a more psychological process.  The following comparison of these models 
is taken from several of Naokes papers on fatigue - 

Phenomenon A.V. Hill Model Central Governor Model

Pacing One pace for all distances Variable Pacing

End Spurt Impossible Possible

Homeostasis Fatigue due to loss of homeostasis Homeostasis maintained under 
all conditions as a result of 
behavior modification

Skeletal Muscle 
Activation

Exercise terminates with 100% of 
muscle activation

Never 100% muscle activation 
during exercise

Drug Effects Act on heart, lungs, muscles but 
not brain

Explains effects of drugs acting 
on the brain

RPE A measure of the exercise 
intensity

A measure of the relative 
exercise duration

Taken from Noakes (2011)

As far as I can see, there appears to be validity in both models.  This leads me to 
character, motivation and other aspects of the coaching mentality required in order to get 
someone to perform well in a session.  With this in mind, I believe that I have to manage 
each session with both theories in mind.  However my personal bias leads me to thinking 
that in most sessions, especially sessions that require more of an endurance focus. The 
the Central Governor Model seems to make most sense.

To expand further, this is a list of the amount of information that Noakes believes is 
involved in Central Governor Model that will modify the afferent sensory feedback - 

Music
Placebos
Self Belief
Prior Experience
Time Deception
Knowledge of End Point
Presence of Competitors
Monetary Reward
Mental Fatigue / Sleep Deprivation
Glucose Ingestion
Cerebral Oxygenation
Amphetamines
Paracetamol
Burpropin
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The Cycle of “pacing” is described in three stages -

Anticipatory
Continual Afferent Feedback
End-spurt
The model suggests that the CNS will not allow use of the reserves and will instead run 
the “system” sub-maximally.  

Anticipation (Teleoanticipation)

The starting pace is dependent on the clients perception of the exercise duration.  To bring 
this to the field and the client, it means that having a goal of time or distance (where the 
client has a perception of the time it will take to complete the distance), may change the 
speed that the client starts to move.  Power output being restricted at this stage, could be 
something that changes the result of the training session.  It may be required to change 
the goal of the session from miles and time to distance with great form in order to combat 
this effect.   

Continual Afferent Feedback

As the athlete starts to move, then the power output will be managed in order to keep 
Homeostasis.  This will be based upon the following physical feedback - 

Heat or dehydration
Hypoxia or hyperoxia
Glycogen Stores
Muscle soreness, fatigue or damage
Running downhill

This feedback linked with all of the performance modifiers suggested earlier, will govern 
the power output of the muscles and how much performance reserve is left unused.  As a 
coach the great part about this, is that we have a number of motivational / environmental 
changes we can use to manipulate how hard the athlete will work, before they start to feel 
fatigue, or show the signs of fatigue.  We can help negate this by the way we structure the 
goals of the session, by moving away from a time/distance goal and moving to a quality of 
movement goal, then we will also be changing the importance of pacing.

End-spurt

In this model the end-spurt is really the reasoning behind this alternative suggestion of 
fatigue.  It should not be possible in the model where the muscles become progressively 
more tired, until they are 100% spent.  End-spurt has been found in World Records and 
lab studies.  It is the point where the athlete can dip in to their reserves to find some extra 
muscular output.  When training for overload, then this is something you want to be aware 
off, and to plan for as you get towards the end of the session.  (Noakes 2011, 2011, 2012) 
It maybe that you can plan to up the tempo at the end and ask for the all, in order to make 
sure you have achieved the desired over load. Perhaps it is here where you set a distance 
and take your eye away from the great technique focus.  Obviously as a coach you can 
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look for a change in technique to call the end of that session (or no change and extend the 
session!).

I think it is important to balance up this fatigue model to say that it is possible that fatigue is 
more complicated and should be looked at per client, situation and also the task in hand.  
As a coach, I think you can manage all of these aspects of the training and take them in to 
consideration as you build a program. Design how you intend to deliver the program and 
then how you will manage the athlete through each session.

“The	  concept	  of	  task	  dependency	  is	  that	  the	  mechan-‐ism(s)	  of	  fa6gue	  vary	  depending	  on	  the	  type	  
of	  task	  that	  is	  performed.	  Our	  posi6on	  is	  that	  task	  dependency	  is	  a	  more	  logical	  view	  of	  fa6gue	  
than	  the	  CGM,	  which	  aCempts	  to	  explain	  all	  fa6gue	  phenomena	  through	  a	  common	  mechan-‐ism,	  
and	  that	  both	  central	  and	  peripheral	  factors	  can	  contribute	  to	  muscle	  fa6gue.”
Weir	  et	  al	  (2006)

Understanding fatigue is a big part of Speed Training in my opinion.   I would conclude 
with the following - 

- Managing the psychology of fatigue is going to be vital in training to ensure overload
- Using the correct goal setting for a session will determine the power output of the client
- Influencing power output, by influencing the mechanics of fatigue, means that you will 

need to be more focussed on biomechanical changes and the amount of volume the 
client is going through.

- End Spurt is something that your client may demonstrate at the end of a session, and 
something you may want to plan in to see if you can get that extra bit from your client 
before the end of the session.
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The Three Stages of Changing Power Output according the Central Governor theory 
of Fatigue
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The Speed Continuum and Definitions

Speed is relative to the individual and the sport.  This is an important aspect of building 
training for sport.  I have divided these in to different headings and sub-headings, based 
on the research I have been reading.  These are roughly defined and based on the clients 
requirements rather than an actual distance - 

Running
! short distance
! medium short distance
! medium distance
! long distance

Direction Change
Striking

Running short and medium short distances fast, are split in to three components. An 
explosive start, acceleration to full pace and then staying at or as close to full pace for as 
long as possible. 

“These	  key	  aCributes	  include	  an	  explosive	  start,	  a	  smooth	  transi6on	  to	  maximal	  running	  speed	  
without	  compromise	  in	  the	  accelera6ve	  phase	  and	  maintenance	  of	  top	  speed	  throughout	  the	  
remainder	  of	  the	  race.”	  Majumdar,	  A.S.	  et	  al	  (2011)

It seems that the skill in training this athlete will come down to knowing which one of the 
three to put the emphasis on. During training, how you decide this, how you deliver this 
and can all three be trained together.  In my opinion this will have less to do with the 
fatigue models, and more to do with the ability to produce a high level of short term power.

Medium and Long Distance Running

For distance running, a mixture of managing fatigue and also the ability to keep a good 
running economy.  “running economy (RE), which has been defined as oxygen uptake 
required at a given submaximal velocity, could also be considered as a determinant factor 
in running performance.” Sedano et al 2013  

The issue with using Running Economy as a measure for distance, is that although it has 
correlation to performance if you point back to the central governor model for fatigue, then 
pace and output are going to be determined by the distance perceived to be covered by 
the athlete, the importance of the outcome and the regular afferent feedback.  So although 
RE may be a great measure of how well someone will do in a run, improving running 
economy is not necessarily the way forward when trying to improve someones running 
time.  Managing fatigue, to allow for a higher average speed and a better endspurt may be 
the better emphasis when building a program.

When working with high level runners, then RE may become something that is not worth a 
focus at all.  McCann and Higginson suggest that RE although measurable, changeable 
and different in different runners, it is also dependent on the intensity of the run.  Further 
more, it seems to be redundant in better runners as a measure and should perhaps be 

                                                                                  Copyright FASTER Health and Fitness US 2014           ! 10



part of a holistic approach to measurement and improvement for the athlete.  Something 
that is more individual.

Direction Change

In sports that are notorious for needing speed are usually the ones that also require 
changes in direction.  Although this course is not about changing direction, and is about 
speed, obviously this is one component that should be focussed on.

“The results of this study also suggest that constrained tasks may not be adequately 
representative of cutting dynamics within a realistic sports environment.” O’connor et al 
(2009)

Cutting is about changing direction and so this is something that appears to be the skill of 
decelerating, changing direction and then accelerating again.  So acceleration maybe 
where we start, although developing the skill of turning would be a useful component of 
building these athletes.

Striking

This is an interesting component of speed and seems to be tied up with the ability to turn.  
Specifically looking in to striking with regards to boxing or other combat sports that require 
a number of strikes one after another.  When this is being programmed with the athlete, 
then the skill component of performing the strikes and also the ability to manage fatigue 
will probably be the main focus of the trainer trying to develop this athlete. 

In summary it is important to have a definition of how your client needs to utilise speed 
within their sport and then how they move  in and out of the speed production process.  
Assessing the clients ability to move, and the strengths they bring to speed production 
(acceleration, top speed, speed maintenance) will then leave you in a place where you 
can tactically build your training.
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A	  Speed	  Con*nuum	  to	  show	  the	  poten*al	  importance	  of	  fa*gue	  management

In	  this	  diagram,	  the	  longer	  the	  requirement	  of	  produc6on	  of	  top	  speed	  (which	  is	  different	  to	  
maximum	  speed,	  in	  the	  fact	  that	  top	  speed	  is	  rela6ve	  to	  the	  full	  race	  and	  is	  paced	  and	  maximum	  
speed	  is	  the	  quickest	  someone	  can	  move).
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How to run fast - Training recommendations

Maximal speed is well researched, and often tied up in strength and conditioning.  This 
seems to be the best place to start reviewing how to train components of speed.  Although 
acceleration would be the first thing that happens when you start to produce speed, top 
speed can often be a deciding factor in sport.  This can be seen especially in the trend in 
European soccer, where counter attack football is requiring a lot more top speed 
especially from players who play wide.

Maximum speed is a combination of stride length and speed.  (Coh and Babic 2010) 
Which one you aim to improve on your athlete is the big question.  

“It is feasible to conclude that in maximal speed running stride frequency and stride length 
are negatively correlated due to the positive correlation between skeleton dimensionality 
and stride length on the one hand, and the negative correlation between skeleton 
dimensionality and stride frequency, on the other.” Babic (2007)

Although I searched high and low to find the golden equation to improving speed with 
cadence and stride length, it appears that the best way of working with this information, is 
to work on a client by client basis. Looking to train the client for improved stride length or 
improved cadence.  From personal experience, it appears that working on helping my 
athletes to spend less time on the floor seems to increase stride length or cadence 
without a focus on either and instead having an outcome as the goal.  From a motor-
learning perspective this seems to be an approach that would be great in team sport, but 
certainly should have carry over to straight line training. “The performance and learning of 
motor skills has been shown to be enhanced if the performer adopts an external focus of 
attention (focus on the movement effect) compared to an internal focus (focus on the 
movements themselves)” Benjaminse and Otten (2011)

The goal to increase pace can be done by several means. These are the suggestions I 
can find in text related to improving maximal speed.

“The development of maximum speed is a long term process, which is related to optimal 
control of the agonist and antagonist muscles in a sprint pattern.”  Coh and Babic (2010)

“High-Velocity exercise may have an appropriate place in a periodized resistance training 
program designed for athletes who require speed and quickness.” Murray, D.P. et al 
(2007)

“In supra-maximal running, “pitch” -type sprinters increase running velocity by focusing on 
increased stride length, while “stride” -type sprinters increase running velocity by 
focussing on increased stride frequency.” Sugiura and Aoki (2008)

“Some proportion of this task specificity is attributable to postural activity associated with 
the task. As the human body is a linked mechanical system, it is necessary to orientate 
the body segments and set the base of support prior to forceful muscle activity.[169] 
Strength and power improvements after training are specific to the postures 
employed[170] and the role of fixator muscles and their sequence of contraction, which 
may be different for apparently similar exercises.” Folland and Williams (2007)
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“Train with a mixture of weights and velocities as in sports because carry over is very 
difficult to prove and has not been proven in training using  power movements and 
transfer to upper-body or lower-body performance in sport.”  Cronin and Sleivert (2005)

“Warming up with dynamic explosive-strength exercises such as bounding and sprinting 
contributes to the acute improvement of the neuromuscular system and leads to a better 
performance in training and competition.” Skof and Stronjnik (2007)

“5 and 20-m running speeds improve with the use of low volume, high intensity dynamic 
strength exercises of the lower limbs performed in the second part of the warm-up. Take-
off speed, maximum jump height, work load and power are significantly higher in a 
microcycle where strength exercises are performed, while stretching is eliminated.” 
Kazimierz Mikolajeca (2013)

Here is what the research I found said would not work - 

“In conclusion, the present findings indicate that performing 10 minute posterior and 5 
minute anterior lower limb Swedish massages has an adverse affect on vertical jump, 
speed, and reaction time and a positive effect on sit and reach test results.”  Arabaci 
(2008)

“From the 18 studies reviewed that mapped strength and speed changes over the course 
of a training intervention, only 8 studies reported significant changes in both measures.”
Cronin et al (2007)

“Research has not shown any clear benefits of massage on sports performance or injury 
prevention.  The use of massage before training and competition to enhance performance 
is, therefore, questionable.”  Weerapong et al 2006

“Using explosive exercises, olympic lifts have no evidence of transfer to sport and so in 
the thought of both safety and general conditioning it may be prudent to choose safer and 
slower exercises combined with the functional training movements for the sport.”  
Bruce-Low and Smith (2007)

“This study showed that sand sprinting may not be an appropriate exercise for training the 
maximum velocity phase in sprinting. Although this training method exerts a substantial 
overload on the athlete, as indicated by reductions in horizontal velocity and stride length 
compared to unloaded sprinting. It also induces undesirable changes to the athlete’s 
sprinting technique. The athlete tends to ‘sit’ during the ground contact phase of the stride, 
with  a lower centre of mass, a greater forward lean in the trunk, and an incomplete 
extension of the hip joint at take-off.”
Alcaraz et al (2011)

My conclusion on this is that to start initially working with supra-maximal running drills, or 
set of drills and measure the changes compared to the first set of runs.  This should show 
you if the athlete is a “strider” or a “pitch” style runner and then use this to help gauge 
your approach to training your client.   It seems to me that there is little agreement on how 
to get the top speed from your athlete. So I think you need to look at the research and 
make some decisions.  Then start recording the changes in speed and the reasons for 
this.  I believe the ideal that you would like to attain is one of two outcomes, which would 
both result in a better time over a medium short distance and that would be the following. 
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1 - improved Cadence without a detrimental effect on stride length
2 - improved stride length without a detrimental effect on cadence

This seems to me to be something that has to be sports specific in nature. So depending 
on why the client needs this top speed, and how important top speed is in comparison 
with acceleration, maintaining speed and fighting off fatigue; would also depend on how 
much of the training emphasis would be put on this.

The plan of action in bullet points based on what I have read and my experience (so 
remember this is the point you can disagree with as much as you want to) 

1 - Check to find out the style of improvement I am going to work on for my client.
2 - Develop sports specific exercises for the distance that is required from the client.
3 - Use a warm-up that includes moving through a progression which will culminate in low 
weight power exercises.

4 - Use supra-maximal exercises (runs, hops and jumps) in the session in order to build 
the athletes experience of traveling fast.

5 - Set fast pace runs, hops and jumps with outcome based targets.

6 - Produce feedback for each run visually.

7 - Test and review weekly.

If this top speed is required in team sports, then I would also build in techniques to 
manage fatigue components.  The most important factor is to make sure that the 
perception of the work load in the session does not act detrimentally on the pace that the 
athlete chooses to start out at.

It seems that the key to top speed, is getting the client to feel a speed that they have not 
felt before.  This can be done in two ways, initially by making the warm-up explosive and 
secondly by proving an assist for pace.  By having the client experience a greater pace 
than they previously have, then the client will be able to access this new speed in future 
sessions.  
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How to Accelerate

A component of speed training which is important in the shorter distances, and so in team 
sports specifically, is the ability to accelerate.   Acceleration is about getting up to top pace 
as quickly as possible.  

“Consistent generation of high horizontal speed out of the blocks leads to more consistent 
and faster starting strides for the short sprint events in athletics – a performance 
advantage when accelerating during the early stage of the race.” Bradshaw et al (2007)

How to develop this consistent high horizontal speed out of the blocks is the question that 
needs to be asked in order to get an acceleration that is specific to a sprint race.  
However in team sports, the starting position for acceleration may be different.  Looking in 
to programming and building exercises, should lead you to something that is horizontal in 
nature, over vertical.  It would also be repetitive.  

This is what the research says:

“Compared to other means of pull against resistance used to improve velocity in the 
acceleration phase, the parachute appears to be a suitable training method for velocity 
increase in the maximum speed phase.”  MARTINOPOULOU (2011)

“Resisted Running may improve acceleration.” Cronin and Hansen (2006)

“Sled loaded resistance at 10% of body weight could have a minor improvement in 
acceleration.” Spinks et al (2007)

“These results suggest that in well-trained team sport athletes, fitness traits might need to 
be developed independently and the inclusion of specific speed and agility training is likely 
to have a beneficial impact on acceleration and RSA.” Buchheit et al 2010

It appears that all people can really give is anecdotal evidence or come to a conclusion 
based on presumptions for improving acceleration.  This leads me to the conclusion that 
resistance could probably be important for getting moving, but also position and velocity 
would be important in building this exercise.  The way of determining the success of the 
training, would be by regularly assessing the clients performance and the time it takes to 
get up to full pace.

My system for improving acceleration would be as follows (again this is based on my 
reading and personal experience and so please feel free to shoot this part down)

1 - Break down the mechanics of the starting position(s) bio-mechanically. 
2 - Build similar scenarios for the start position(s).
3 - Build similar exercises with a low resistance to the take off.
4 - Measure results and make decisions based on the results.
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Getting too and improving the level of speed on a chart of resistance training -
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Speed maintenance and distance running - the management of fatigue

Originally I would have suggested that the ability to maintain maximum speed would be 
focussed on building up the ability of the muscle to produce power for a longer duration of 
time.  This would be similar (although over a different distance) for middle and long 
distance running.  However, I believe this might not be as simple as a purely muscular 
response, and it would also be based around how much you can over ride the central 
governor and its attempt to hold a reserve of energy.

Most of the research around distance training and holding on to speed, is based on 
Running Economy.  Although in many of these studies, they could improve running 
economy for average runners but not for elite runners.  However using similar techniques 
did help get an improvement in times, and so here is the research from those studies.

“The sequence of training modalities (aerobic or strength) within a training session may 
produce the interference phenomenon. Our findings suggest that performing either 
maximum strength or strength endurance low volume exercises before aerobic exercises 
does not impair endurance performance.”  Souza et al (2011)

“It appears that stiffness of the elastic structures can affect performance in different ways 
(i.e. power amplification and efficiency) and that there is probably an optimal value of 
stiffness for the associated muscle and focus generated during a task or performance”  
Pearson and McMahon (2012)

“The results do not support the original hypothesis that a short down hill running bout 
would elicit adverse effects on running economy. In the study population, this eccentric 
load was presumably not severe enough to produce the expected effects.”
Braun and Paulson (2012)

In conclusion, training acceleration is about getting your client to overcome resistance in 
order to get up to full speed.  This is done by using a resistance within acceleration, where 
the key is to keep the resistance low enough to allow the biomechanics to stay consistent 
with acceleration, however enough to provide some resistance.  It is possible to do this 
using detachable parachutes and bands as they give a more specific vector of resistance 
to the acceleration (more on the horizontal plane, rather than the vertical plane).

Improving Running Economy

Explosive Strength Training - Moderately Training Middle Distance Runners
Heavy Weight Training - in some well trained triathletes
Training at Altitude (even sleeping at altitude)
“Research for resistance training and altitude training needs more research for elite level 
distance runners. Training in the heat with elite level runners needs more research. More 
research on how to measure running economy (the ability for the tissue to hold and then 
re-use elastic energy) is needed before research in to how we improve running economy 
is researched”
Saunders et al (2004)

“A well designed Plyometric work out will improve running economy in elite distance 
runners.”
Saunders et al (2006)
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“The intra-session order of strength and endurance training influenced the adaptive 
responses to them. Improvement in endurance performance and aerobic capacity was 
significantly greater when, in the same session, the endurance training preceded the 
strength training rather than the other way around or if each of the training methods was 
performed separately.” Chtara et al 2004

Knee stiffens with velocity, ankle does not
Eccentric Exercise most likely improves stiffness

“More experimental research is needed on the effects of different training methods (i.e. 
Olympic style lifts, plyometrics, eccentric strength training, power training and strength 
training) on both stiffness (vertical, leg and joint) and running performance.”
Brughelli and Cronin 2008

“We conclude that the test model of passive stiffness used in the present study is a useful 
method with good reliability. Strength of the calf muscles might explain part of the muscle 
performance in functional tests, such as jumping ability and the standing heel-rise test. 
However, other qualities may influence functional performance as well, such as the 
passive elastic properties of muscles and tendons.” Caroway et al (2006)

It seems that running economy may be related to muscles stiffness and different aspects 
of training, and to a certain level running economy has not even been defined so well.  As 
you will see later, muscle stiffness may also play a part in injury reduction too.

My opinion on this goes back to skill and performance matching.  In this case I would be 
interested in looking at the time in the run that movement changed.  So my thought 
process here would be as follows, again this is a great time to argue with the points 
below.

1 - Coach until the athlete shows me there fastest run, and presume this is their best 
technique.
2 - Use drills to over speed foot landing and opposite hip through (the thought process is 
to try and find the fastest pace and the longest stride possible from the athlete).
3 - Film several runs and give feedback to the client on the better runs, try and get them 
to identify when their technique changes and see if they can consciously change this.

I am not convinced that any specific training can be shown to improve all runners and all 
running. So it is going to come down to the best coach that can take the information that 
is relevant and up to date and then relate it to their client. 

The role of coaching and motor skill development seems to be the most important skill 
when training this component of speed.  Running economy is not something that I believe 
is measurable or defined enough to hang all of the training session from, however it 
seems that the training that can improve running economy may be close enough for carry  
over for the techniques to be useable anyway.
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Motor Learning

Reviewing the best way to help someone to develop their skills. It seems that using a 
system that is outcome based and focused on the end result over the mechanics of 
performing the skill, is the best way forward.  The two major ways that I could find of 
trying to improve the skill of a client, is explicit, where the athlete is shown and told 
exactly what is needed of them and implicit which is focused on outcome rather than the 
technique.  The following is the research that I could find on motor learning.  It shows 
information on feedback and also how this will transfer to your training in the field.

Mirror neurons - better if you already have the skill, if you watch the same gender perform 
the skill.

In summary, extensively repeating the ideal movement that is explained and 
demonstrated might be too ‘cognitive’. As implicit learning has proven to be effective in 
establishing a certain movement goal or effect , we assume and propose that implicit 
motor learning might also be potentially beneficial for injury prevention.

The decreased capacity for controlling body movements after fatigue will potentially be 
more prominent when appropriate landing techniques have been taught in an explicit 
manner.

Having to pay attention to the lower extremity is impossible as attention to the game, 
players and ball and fast acting is required. A high-cognitive task will be less robust 
during the game.

From a motor learning standpoint, it is desirable that children at the youngest age groups 
(age 6–12) develop correct playing techniques from the beginning on. This also gives 
ample time for movements to become automatized.

The performance and learning of motor skills has been shown to be enhanced if the 
performer adopts an external focus of attention (focus on the movement effect) compared 
to an internal focus (focus on the movements themselves).

It has been shown that instructions that direct performers’ attention to his or her own 
movements can actually have a detrimental effect on performance and learning and 
disrupt the execution of automatic skills, particularly in comparison with an exter-nally 
directed attentional focus  Anne Benjaminse • Egbert Otten (2011)

“The results of the present study point to the positive effects of an internal focus of 
attention, followed by an external attentional focus, on motor learning.”
(Oliveira et al 2013)

My take away from this, is that the coaching system I use is partially validated by the 
research above.  This system is as follows - 
1 - Work on getting the client to show off their best movement
2 - Help the client to learn triggers of how this technique feels
3 - Work with the client to make sure that they maintain this performance level
4 - Try to improve each performance
5 - Record everything and feedback on it as it happens
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Using a coaching model to help with performance has been the best way anecdotally to 
help clients to perform better.  Often it is hard to see some or any bio-mechanical effects, 
however their perception of improved movement is often better and this has had an effect 
on their performance.

Additional roles of a coach with their athlete is to help prepare them mentally for 
performance.  Getting repeated great performance in practice is part of this responsibility.  
If you look through the components of fatigue that can be managed, then many of them 
can be used by the coach to help the athlete perform to the highest level possible without 
causing injury.

The following is a list that I believe you can influence in order to help the athlete get as 
much physically out of themselves as you have pre-planned.

Anticipation (Teleoanticipation)
Music
Self Belief
Prior Experience
Time Deception
Knowledge of End Point
Presence of Competitors
Monetary Reward
Mental Fatigue / Sleep Deprivation
Glucose Ingestion

As well as managing the above, it is important that you control their exposure to injury risk 
while striving to improve performance.

To conclude, the role of motor learning and also the way fatigue can effect a client, have a 
lot of carry over.  By focussing on the motor learning element of the training session with 
the client, it maybe that you will be able to avoid the client performing junk miles or volume 
and also help them to work harder through the session.  On top of this, helping the client to 
connect with good form and recognise bad form, could also be a great skill to have in 
injury prevention.
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This Diagram shows you a runner who stays away from mechanics that could induce a 
more rapid onset of fatigue, while still changing speed throughout a run.  The idea would 
be to teach the client to recognise there running style and then the slower version of this 
style all the way until the point where the change in power output, prevents an efficient run 
and instead results in a less energy efficient style.  It may be more prudent to hold back on 
the volume in a week of training, in order to maintain a running style above that line.
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Injury Risks

In the past there was a time when the presumption behind injury prevention was based on 
the changes in biomechanics that happen after an injury has occurred. Then presuming 
that seeing those movements in a healthy client would show an injury that is about to 
occur.  However, this is not the truth when it comes to predicting potential injuries.    This is 
the research I can find on predicting injuries, mainly in runners as this is the focus of the 
ebook.

“Acute injuries often occur in contact situations and among endurance athletes in sports 
other than their own sports event. Overuse injury occurrence is anatomically strictly linked 
to the specific loading patterns of each sport.” Ristolainen et al 2010

“The risk factors of training volume and previous injury are the most consistently 
implicated factors cited in epidemiological studies.”  Wen 2007

“This result is also confirmed in several other studies and so great care should be taken 
regarding subjects with a history of running injuries, especially in the 12 months before the 
marathon event. Prior injuries should be sufficiently healed before participating in a 
marathon run. Among the modifiable risk factors studied,”

“40 training kilometers a week is a strong risk factor for future calf injuries and always 
performing interval training is a strong protective factor for knee injuries. Other training 
characteristics seem to have little or no effect on the injury rate.” Middelkoop et al 2008

“More experienced runners less prone to injury.
Graduated training program seems to help prevent injury.
40 mile threshold before injury risks increase.
Recovery from previous injuries is vital.
Marathon runners are most susceptible to knee injuries.”
Fredericson and Misra (2007)

“Most Hip injuries are due to poor running technique, little prior running experience, 
inadequate nutrition or hydration, excessive mileage (>64km/week), regional muscle 
dysfunction or rapid intensity advancement.  Running on banked roads is also associated 
with some hip injuries in running.” Paluska (2006)

“The most common site of lower extremity running injuries was the knee. There is strong 
evidence that a greater training distance per week in male runners and a history of 
previous injuries are risk factors for lower extremity running injuries.”  Gent et al 2007

“Running injuries could be bio-mechanically predicted but it is impossible to do with the 
research we have.  Most can be prevented though by controlling training volume.”  Ferber, 
R 2006

The common themes in here, are previous injury, not being fully recovered from injury and 
training load.  Also mentioned was playing other sports and the potential of a bio-
mechanical pointers, which I believe could be useful however over time rather than in one 
session.   The take away points from above, with regards to application are as follows. 
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1 - Watch for technique changes - a change in gait could signal an injury that has not 
been picked up
2 - Watch for previous injuries resurfacing
3 - Monitor training loads, rest, recovery and stress
4 - Ensure any injuries that do occur are recovered from fully 

With regards to potential injuries that have not been diagnosed then this is where I see 
the importance of the bio-mechanical tracking.  As running should not be coached in 
terms of specific technique.

“Scientists should be cautious when giving training recommendations to runners and 
coaches based on the current limited scientific knowledge. This limited knowledge 
highlights that characterizing the most effective training methods for long-distance runners 
is still a fruitful area for future research.”
Harrison 2010

Then it is really a case of how the running gait of the client changes during training, short 
term and long term.  The short term effects of fatigue can change the way a run looks in 
the short term, which could lead to an injury from a lack of power.  Padua et al (2006) 
found hopping fatigue could lead to an increase risk of an ACL injury for example.  My 
thought is that if you gradually increase the volume with a client who appears to have an 
asymmetrical gait, then three outcomes are possible.

1 - They continue to improve their times, but the gait stays asymmetrical - so it is their 
style.
2 - They improve their times and they become more symmetrical - it is probably an 
unknown lingering injury that is recovering but being protected by your gradual approach 
to training volume and the variable ways you are challenge the running gait.
3 - It gets worse and they end up injured - you pushed too hard to quickly with the volume 
or you have got very unlucky!

Other research in Injuries

As I searched through injury prevention, then some other topics came up.  This is by no 
means a comprehensive list or is it supposed to give any real answers but I wanted to 
share these with you, in case they will help to shape your workouts or the way you coach 
your clients to run.

Orthotics

Here are two seemingly opposing views, but actually they kind of support each other.  The 
first summary is about the traditional thought process behind why we use orthotics with 
clients.  This does seem a redundant reason, to insert something in the shoe to correct a 
static or dynamic posture.  This would suggest that we can diagnose a bad posture at all.  
Obviously I take this all back, if there is a short term need to protect and injury.
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“The traditional concept of using orthotics to align the skeleton has been challenged by 
recent studies suggesting that orthotics result in minimal changes in skeletal movement, 
and prospective data suggesting that there may not be a causal relationship between 
excessive eversion and running injuries.  New concepts, such as improved cushioning, 
decreasing muscle activity and reducing joint loading, have recently been proposed for 
the success of orthotics in treating running injuries.” Stefanyshyn and Hettinga (2006)

Which brings me to this observation that the use of an orthotic alone, without exercise 
prescription or a set of treatments can often get the athlete back up and running.
“The results of our study justify the prescription of orthoses as a single-measure approach 
for runners that are still able to continue their train-ing activity while the majority of 
participants responded well without any side treatments and reported high comfort 
wearing the orthoses.” Hirschmuller et al (2009)

Running Shoes
“A structured clinical lower limb bio-mechanical assessment which is followed by running 
shoe advice to match an appropriate shoe to a runner does not reduce the risk of running 
injuries.”
Schwellnus (2006)

While there are a lot of studies on running shoes I thought that this seemed apt and so I 
must confess that I have cherry picked this article to a certain extent.  My personal belief 
(so feel free to hit me with valid arguments), is that the foot needs to meet many different 
surfaces and that a mixture of shoes, and maybe shoes that are appropriate for each 
training session, would be the best way forward.

Muscle Stiffness

When building an injury resilient athlete, often the ‘core’ or the lumbo-pelvic hip complex is 
described as an area to look for stability.  However it seems that things are not as simple 
as trying to stabilize one area.

“Thus, despite the theoretical rationale, no evidence was found demonstrating a clear 
relationship between anthropometric or kinematic parameters of the lumbo-pelvic-hip 
complex and running injuries.”  Schache et al (2005)

In fact it seems that as well as improving running economy, musculoteninous stiffness can 
also act to protect joints against potential injuries in running.  The exercises that increase 
this stiffness, also happen to be the exercises that have been shown to improve running 
economy and so the link appears to be a strong one.  This would suggest that including 
some more generic style exercises may have carryover to running, but not in a way that 
Faster may have looked at before.  Mainly because they sit outside of our model of 
matching the biomechanics and then the energy system.  This said I am not sure there 
are any studies comparing the different types of plyometrics to find the most successful 
version to choose.
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“Greater hamstrings stiffness was associated with landing biomechanics consistent with 
less ACL loading and injury risk. Musculotendinous stiffness is a modifiable characteristic; 
thus exercises that enhance hamstrings stiffness may be important additions to ACL 
injury-prevention programs.” Blackburn et al 2013

“Various papers have reported a modification in musculotendinous stiffness, leg stiffness 
or tendon stiffness in the lower body following exercise interventions. Such interventions 
included plyometric (Burgess et al., 2007; Kubo et al., 2007; Spurrs et al., 2003), eccentric 
strength“  (Pousson et al., 1990), isometric (Burgess et al., 2007), and general weight 
(Kubo et al., 2007) training.

Pruyn et al 2012

To	  conclude,	  as	  a	  trainer	  then	  your	  focus	  should	  be	  on	  controlling	  volume,	  looking	  for	  
biomechanical	  signs	  of	  new	  injuries	  or	  injuries	  that	  have	  not	  recovered	  fully.	  	  It	  is	  also	  important	  
to	  be	  aware	  that	  if	  you	  have	  a	  client	  that	  needs	  referring,	  then	  other	  techniques	  may	  be	  required	  
to	  get	  the	  client	  back	  to	  full	  training	  and	  performance.	  	  These	  techniques	  may	  be	  perfect	  for	  
rehabilita6on,	  but	  have	  nothing	  to	  do	  with	  your	  role	  in	  performance.	  
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Throwing, Direction Change, Striking and Swinging; a brief overview of other Speed 
requirements.

To accomplish the task of looking at speed across sports, the last section is looking at 
other requirements to speed.  Each one, although seeming unique is actually similar and 
so the summary of techniques and system will be similar too.

Throwing
According to Tillaar (2005) in a throw, the body moves forward as a bent elbow moves 
back, then at the last point prior to the throw the elbow extends and then is dragged 
through at pace to make the throw happen.   This projection relies on the feet to drive the 
pelvis and centre of gravity forward at such pace, that the arm feels a sling shot force and 
projects the ball forward.

Although this was a description of most overhead throws, as is pointed out by 
Fortenbaugh et al, even in sports such as baseball, the most common throw will be 
decided by position.

Direction Change
The studies on these skills are tough to find, however Radcliffe wrote a great book based 
on his research on turning for football (US). 

Punching (striking)
According to Mack et al, the force from a punch can be measured by the pace of the fist. 
However the power comes from the sum force generated by the limbs.  This was done 
with hooks and straights.  The big take away here is that the force of the hand is 
generated by the pace and power of the hips.

Golf Swing
The most powerful aspect of the golf swing (Brandon and Pearce 2009)(Meister et al 
2011) is the rotational down swing, where the pelvis is driven from the floor, away from the 
arm to generate a massive rotational force and rotational speed.  

It seems to be clear that all of these components of sport need more research and could 
be their own course entirely.  However the running theme in the speed for these skills 
relates to the ability to move a pelvis prior to the limb that is being projected.   This would 
come down to good sequencing of bones, skill, and back to motor learning theories and 
also selection of the right technique at the right time.

This would leave the process for developing these skills, as a similar process to the one I 
described previously for maintaing a high speed.  Which would be to identify the client’s 
best form and then develop and monitor training from that point onwards.

To conclude, improving striking, swinging, kicking and changing direction may require a 
coach in the perfect scenario, and in other instances a good deal of research to allow you 
to mimic the movements as well as you can.
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Finally - Program Design for Speed Performance

In this section I would like to review some of the information on program design. As the 
research shows the best way to design and run a program is to work with big goals and 
per session flexibility in your programming.  Throughout this manual, I have talked about 
replicating the performance required in the athletes form. Here though I want to get more 
specific in the training component of the session.  According to Buchheit et al 2010 if you 
replicate the whole movement at the same intensity, then some components of fitness that 
you are attempting to improve will not be able to be accessed with enough intensity.

This is the research I have behind programming for speed (and general 
programming too) - 

“Incorporating 1 or 2 “speed” days during strength/power macrocycles, in which athletes 
performed power, core and some assistance exercises with low loads and very high 
velocities, might help produce limb movement that reaches peak velocity more quickly.” 
Murray et al (2007)

“We contend that performance of RT to failure will produce significant improvement in CV 
fitness that occurs through physiological adaptations such as up-regulation of 
mitochondrial enzymes, mitochondrial proliferation, conversion towards a type IIa 
phenotype, and capillarization.” Steele et al 2012

“Using explosive exercises, olympic lifts have no evidence of transfer to sport and so in 
the thought of both safety and general conditioning it may be prudent to choose safer and 
slower exercises combined with the functional training movements for the sport.” 
Bruce-Low and Smith (2007)

“Train with a mixture of weights and velocities as in sports because carry over is very 
difficult to prove and has not been proven in training using  power movements and 
transfer to upper body or lower body performance in sport.”  Cronin and Sleivert (2005)

“Some proportion of this task specificity is attributable to postural activity associated with 
the task. As the  human body is a linked mechanical system, it is necessary to orientate 
the body segments and set the base of support prior to forceful muscle activity.[169] 
Strength and power improvements after training are specific to the postures 
employed[170] and the role of fixator muscles and their sequence of contraction, which 
may be different for apparently similar exercises.” Folland and Williams (2007)

Strength Training and Speed

“From the 18 studies reviewed that mapped strength and speed changes over the course 
of a training intervention, only 8 studies reported significant changes in both measures.”
Cronin et al (2007)

“We believe the positive benefits of CT cannot be over looked despite the limited body of 
evidence. However, it is evident that there is a need for further research with trained 
distance runners on the potential various forms and on periodization of Resistance 
training on distance running performance.” Yamamoto (2008)
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“Warming up with dynamic explosive-strength exercises such as bounding and sprinting 
contributes to the acute improvement of the neuromuscular system and leads to a better 
performance in training and competition.” Skof and Stronjnik (2007) 

“In conclusion, the present findings indicate that performing 10 minute posterior and 5 
minute anterior lower limb Swedish massages has an adverse affect on vertical jump, 
speed, and reaction time and a positive effect on sit and reach test results.”  Arabaci 
(2008)

Development - Long term planning

“The development of maximum speed is a long term process, which is related to optimal 
control of the agonist and antagonist muscles in a sprint pattern.”  Coh and Babic (2010)

Using the ACSM 2002 guidelines for program design table as a guide to building the initial 
program, then building a program specific to the client from that guide.
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In the faster system the ACSM guidelines would fit in part to the Faster napkin card, 
however some of the second components of the chart may be an adjustment away in reps 
and sets in order to get closer to the time requirements for matching a clients needs.

On the balance of evidence from the whole ebook and looking at the program delivery, it 
is important to have a process.

The process would be as follows - 

1 - Break down the components of performance required from the client.  This would need 
to be done from a technical and a tactical point of view
2 - Ensure the client is medically cleared
3 - Build all relevant assessments to define great movement from the client
4 - Split the program in to resistance and assisted training (acceleration and full speed)
5 - Build a management system for the central governor controllable components, in order 
to ensure full energy system engagement (speed maintenance)
6 - Add in skill based exercises if required (turn, jump, kick, throw)
7 - Build a longer term program with assessments in place to ensure improvements

When building the program, then the following would be featured in the warm -up

Progressive intensity up to jumping and light plyometrics

The main session would include

General exercises for strength for the less experienced athletes
More specific training for the more experience athletes

For maximum speed
Specific Exercises that assist pace

For acceleration 
Specific Exercises that are resisted

For management of power output
Technique focused exercises

For power production - kick, turn, throw and swing
Exercises that match the movement, and emphasize the hip to arm or foot separation 
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Considerations when Designing your Speed Program.

This will be a tactical game, and you will need to assign the correct level of time, 
measurement and focus to each component in order to produce the best Athlete you can.  
Here are some charts showing you how each component of making someone faster, 
unfold in to specific areas to work on.

The Full Picture
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The Break Downs
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In conclusion

The research is not as definitive as I would have expected at the start of the project.  
Speed training is very specific to the client, and even within the same sports athletes will 
present with different requirements.  In the following systems that I have adopted from the 
research and debates, all of them could be feasibly questioned and should be.  This is just 
a reflection of the research that I have available and also my interpretation as a coach.  As 
much as I have attempted to stay away from being bias, this is unavoidable to a certain 
extent, it is your bias that also brings you your style.

With regards to showing actual case studies and programs, these will be featured in the 
online lectures and in our blogs.  However to add this to an ebook would be unfair, as the 
aim of this book is to help you find your own style and not to give you a complete system.

Here is a summary list of how I would build for each component of training for speed that 
my client would require.  The proportions within the session, the other exercises and the 
specifics really would be determined by client and cannot be shown here as this is not a 
fixed way!
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For Maximal Speed - 

1 - Check to find out the style of improvement I am going to work on for my client
2 - Develop sports specific exercises for the distance that is required from the client
3 - Use a warm-up that includes moving through a progression which will cumulate in low 
weight power exercises
4 - Use supra maximal exercises (runs, hops and jumps) in the session in order to build 
the athletes experience of traveling fast.
5 - Set fast pace runs, hops and jumps with outcome based targets
6 - Produce feedback for each run visually.
7 - Test and review weekly 

For Building Acceleration - 

1 - Break down the mechanics of the starting position(s) bio-mechanically 
2 - Build similar scenarios for the start position(s)
3 - Build similar exercises with a low resistance to the take off
4 - Measure results and make decisions based on the results

For maintaining speed  this would be the same process for developing direction 
change, kick, throw, swing, etc. 

1 - Work on getting the client to show off their best movement
2 - Help the client to learn triggers of how this technique feels
3 - Work with the client to make sure that they maintain this performance level
4 - Try to improve each performance
5 - Record everything and feedback on it as it happens

(Manage these factors to maintain the high level of output)

Anticipation (Teleoanticipation)
Music
Self Belief
Prior Experience
Time Deception
Knowledge of End Point
Presence of Competitors
Monetary Reward
Mental Fatigue / Sleep Deprivation
Glucose Ingestion

Injury Prevention

1 - Watch for technique changes - a change in gait could signal an injury that has not 
been picked up
2 - Watch for previous injuries resurfacing
3 - Monitor training loads, rest, recovery and stress
4 - Ensure any injuries that do occur are recovered from fully 
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Note that the following scenarios will happen when you start to train someone.

1 - They continue to improve their times, but the gait stays asymmetrical - so it is their 
style
2 - They improve their times and they become more symmetrical - it is probably an 
unknown lingering injury that is recovering but being protected by your gradual approach 
to training volume and the variable ways you are challenge the running gait
3 - It gets worse and they end up injured - you pushed too hard to quickly with the volume 
or you have got very unlucky!

Finally, use all this information to start to build your program for your client - 

1 - Break down the components of performance required from the client.  This would need 
to be done from a technical and a tactical point of view
2 - Ensure the client is medically cleared
3 - Build all relevant assessments to define great movement from the client
4 - Split the program in to resistance and assisted training (acceleration and full speed)
5 - Build a management system for the central governor controllable components, in order 
to ensure full energy system engagement (speed maintenance)
6 - Add in skill based exercises if required (turn, jump, kick, throw)
7 - Build a longer term program with assessments in place to ensure improvements

Check out the appendix and the online course for examples of some of the exercises I 
have created for improving speed with my clients.  This is where you will also see the 
incredible knee boxing in action.

Thank you for reading this ebook.  For more examples of this process in action, then go to 
the videos and look through our live examples and lectures showing how we implement 
this thought process.  It would be great to hear back from you on this course to find out 
what you would like added. What we could do on a blog to provide you with more 
information, any other research you think we should look at, or if you have examples of 
using this system to get results with your clients.  Please email any feedback to 
info@fasterglobal.com
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Appendix

Exercises for improving speed - Straight from the field.

The following exercises are all exercises I use with my regular clients in order to help 
improve their movements.  Each exercise has a place on its own, for a specific 
improvement in my clients movement.  However they can also be used as in session 
exercises to try and induce some fatigue management requirements. 

I have built these based on everything I have read in this book and all the coaches I have 
worked with.  It is intended to give you an eye in to the techniques I use as a trainer and 
not as a comprehensive solution.

In the online could I will give you many more exercises I use in sports performance, 
especially with the techniques that can be found in the Stop Turn Accelerate course.
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