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This webinar will begin in the next few minutes 

Live webinar technical support 
 

Please call 1800 006 293 – then press 1  
 

You will need to tell tech support that you are a webinar attendee and do not have an email account with Citrix. 

Be sure to convert to your own time zone at www.worldhealthwebinars.com.au 

“Running Gait Analysis – a minimalist approach.” 

Presented by:  Mark Green - BPhty 

Will commence LIVE from Sydney, Australia at 7:30pm AEST 

Andrew Ellis 
BSc (Ex. Sci), M. Phty 

 World Health Webinars CEO 

World Health Webinars (Australia/NZ) Host 

Need technical support? 
 

Please call 1800 006 293, then press 1 
 

You will need to tell them that you are a webinar attendee and do not have an email account with Citrix. 

Click red button to minimise 

You will be muted 

during every webinar. 

Make as much noise 

as you like :) 

Dodgy computer 

speakers? Select 

Telephone and call in 

toll - FREE to hear the 

presentation 

Questions? We’ll 

answer them all at 

the end 

Mark Green 

• Partner ‘The Body Mechanic’ 

• Specialty developed through an active interest in 
endurance events.  

• Certified POSE running coach 

• Worked extensively in the UK with one of the 
world’s leading running technique coaches 

• Ranked 6th Place in 2013 – The North Face 100, 

(100km trail run, Blue Mountains Australia) 
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Running Gait Analysis 

A Minimalist Approach 

Who Am I? 

Runner for 30 years 

• Represented NZ at Mountain Running World Championships 

• Competed in two Ironman Triathlons (PB: 9:12) 

• Competed in numerous marathons (PB: 2:33) 

• Competed in 100km Ultra Marathon in Blue Mountains in 2013 

 

Injuries 

• 7 broken ankles (2 surgeries) 

• Knee arthroscopy for medial mensicus tear 

• Ruptured medial head of gastroc 

 

Physiotherapist for 16 years 

• Graduated from University of Otago in 1996 with Bphty 

 

POSE Running Coach – 2008 

Vivo Barefoot Running Coach – 2010 

Work at The Body Mechanic in Sydney 

•  Clinic which specializes in the treatment and rehabilitation of runners cyclists and triathletes 
 

Benefits of Body Mechanic 
Running Assessment 

Reduce risk of injury 

Improve efficiency and performance through 
consistency of training 

Identify any potential issues through specific musculo-
skeletal screening 

Prescribe safe transition running plan 

Advise on appropriate footwear 
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What We Do 

Running Technique 
• We analyze a persons running technique outside using video footage 

• We explain and demonstrate the difference between good and bad technique 

• We give specific and easy-to-follow instructions on what to change, how to 
change it, and why it should be changed 

 

Musculo-Skeletal Assessment 
• We carry out a specific musculo-skeletal screening test to check for any issues with 

strength, flexibility, stability or proprioception 

• We prescribe specific exercises which will improve a persons ability to adapt safely to 
the new technique 

 

Choosing The Right Shoe 
• The intial shoe recommendation is usually a “transition” shoe, which is used while 

people develop the strength and flexibility required to run in a minimalist-style shoe 

 

Prescribe An Individualized Transition Training 
Program 
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Why Change? 

According to recent research up to 79.3% of runners will stop running due to 
injury 

 Incidence and determinants of lower extremity running injuries in long distance runners: a  systematic review (2010),  R N 
 van Gent, D Siem, M van Middelkoop, A G van Os, S M A Bierma- Zeinstra, B W Koes; British Journal of Sports  Medicine 

 

It would appear from the latest research from Harvard University that it is poor 
technique which is injuring runners. 
 

“Heel strikers are 2.6 times more likely to have a severe running injury than 
forefoot strikers” 

 “Foot Strike and Injury Rates in Endurance Runners: A Retrospective Study” Adam I Daoud, Gary J Geissler, Frank Wang,  Jason 
 Saretsky, Yahya A Daoud, Daniel E Lieberman: Medicine and Science in Sports and Exercise (2012) 

 

 

NB: If someone is running consistently to the level (volume and performance) they 
are happy with AND they are not getting any injuries – there is a very good 

argument not to change anything at all. 
 

“If it’s not broken – don’t fix it!” 
 

Technique Related Injuries 

Poor running technique can have a significant contributing 
influence in the following commonly seen running injuries 

 

• Hamstring Origin Tendonopathy 

• ITB Friction Syndrome 

• Patella-Femoral Dysfunction 

• Patella Tendonopathy 

• Fat Pad Inflammation 

• Shin Splints 

• Achilles Tendonitis 

• Plantar Fasciitis 
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Part 1: Running 

Technique 

Three Fundamental Elements to 
good running technique 

Posture 

 

Rhythm (Cadence) 

 

Relaxation 

 

Posture 

400,000 Years in a hunter-gatherer type 
environment 

• Lots of sunlight 

• Fresh food and water 

• Adequate sleep and social interaction 

• LOTS OF MOVEMENT 
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Posture 

50 – 60 Years in our modern “unnatural” habitat 

• Not enough sunlight 

• Poor quality food 

• Lack of sleep 

• TOO MUCH SITTING 

 

Posture 

We are products of the environment in 
which we live.  

 

Almost all of the clients seen in our 
Physiotherapy clinic spend between 30 and 
60 hours each week sitting.  

 

This has a major influence on their posture, 
which in turn has a major influence on their 
running technique and the likelihood of 
them developing injuries 
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Natural Squat Vs Unnatural Squat 
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Poor Posture 

Flexed at hips 

 

Foot landing in front of Centre of 
Mass 

 

Long Stride length 

 

Good Posture 

Upright Posture 

 

Foot landing close to under Centre 
of Mass 

 

Shorter Stride Length  

 

Posture Comparison 

     Heel striker / Over Strider       Unskilled Forefoot Runner     Skilled Mid-Foot Runner 

Technique Comparison 
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Rhythm / Cadence 

Heel strikers / Overstriders – typically have a cadence of between 150 
and 165 steps per minute 

 

Efficient runners typically have a cadence of between 175 – 185 steps per 
minute 

 

• Cadence is a ‘coaching cue’ not a scientific fact. Observation of elite runners (Jack 
Daniels ‘running formula’) and habitual barefoot runners (Daniel Lieberman, 
Havard) shows that they have a cadence of 175 – 185 and this is used as a 
benchmark, or coaching template. 

 

• The scientific reasoning behind a cadence of 180 is based on the stretch 
shortening cycle of the musculotendinous unit (plyometric theory) and the ability 
to use elastic recoil rather than excessive muscle action. 

 

• A higher turnover rate reduces the amount of time the foot spends on the ground, 
also known as ground contact time.  Less time on the ground also reduces the 
braking effect, the loading rate and the energy required to absorb and distribute 
the forces associated with impact and stance.  Decreased stance time also reduces 
vertical oscillation.  
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How To Change It 

Most people will need a metronome set 
to beep at 180bpm. 

 

All they have to do is fall into time with 
the beeps. 

 

Frequent training sessions will help them 
to develop a new motor-neural pattern 
where 180 becomes the norm 

Relaxation 

Arguably the hardest skill to master – especially if you are 
concentrating on other aspects of your technique, such as improving 
your posture and increasing your cadence. 

 

Important points: 

 

• The foot should be relaxed on landing. 

• People who are advised to “run on their forefoot” typically plantarflex the ankle 
before landing which drops the forefoot and causes an excessive increase in load on 
the metatarsals, calf and achilles 

 

• Angle of elbows should be close to 90 degrees, to help conserve 
energy and reduce trunk rotation 

 

• Shoulders should be down and relaxed 

• Use Usain Bolt as an example – watch him in slow motion and you will see his jaw is 
very relaxed and his shoulders are down and away from his ears 

 

Relaxed Running Technique Frontal Vs Sagittal 

The vast majority (>90%) of our video footage is taken in the sagittal plane 

 

This contradicts a lot of what was taught at University 

• Pronation / Supination 

• Knee over 2nd toe 

 

A new study published in June 2013 in The British Journal of Sports 
Medicine showed that injury rates were slightly higher in people with 
neutral feet than among those who over-pronated. 

• Foot pronation is not associated with increased injury risk in novice runners wearing a 
neutral shoe: a 1-year prospective cohort study 

 Rasmus Oestergaard Nielsen, Ida Buist, Erik Thorlund Parner, Ellen Aagaard Nohr, Henrik 
 Sorensen, Martin Lind, Sten Rasmussen 

 

In our experience – once the foot is landing close under the hips (centre of 
mass), a lot of the problems/injuries usually associated with “over-
pronation” do not occur. 
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London Olympic Marathon 
Silver Medalist 

Part 2: Musculo-

Skeletal Assessment 
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We carry out specific musculoskeletal screening 
process to look for any obvious asymmetries or 

range-of-movement deficits. 

Points of particular importance: 
 

1. Ankle Dorsiflexion Range of Motion 

• A reduction of ankle dorsiflexion due to either previous injury, or 
tight gastroc/soleus can make the transition process more 
difficult 

 
2. 1st MTP Joint Range of Movement 

 
3. Morton’s Foot 

• Short first metataral relative to the second metatarsal 

• Results in increased loading through the 2nd-5th metatarsals 
 

 

 

Points of particular importance continued: 
 

1. Midfoot Range of Movement 

• Particularly the joint between the 1st metatarsal and medial 
cuneiform 

 
2. Single Knee Bend Stability 

• The inability to keep a stable pelvis during a single knee bend can 
contribute to a variety of running injuries 

• We also test proprioception by performing this test with eyes 
closed 

 
3. Hip Flexor Length 

• Tight/dominant hip flexors are often a result of too much sitting, 
which will have an influence on the ability to maintain an upright 
posture whilst running  

 

PREVIEW ONLY 

These notes are a preview.  

Slides are limited. 

 

Full notes available after purchase from  

www.worldhealthwebinars.com.au 

Results of musculoskeletal testing 

The findings of the musculo-skeletal screening result in 
the prescription of specific exercises aimed at: 

• Improving joint ROM where required 

• Lengthening muscles if required 

• Strengthening muscles if required 

• Addressing any asymmetries or muscular imbalance 

 

Specific exercises may also be prescribed to help 
reduce/minimise the effect of extrinsic factors – e.g. 

• Calf stretches for high heel wearers 

• Hip flexor stretches for office workers 
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Part 3: Choosing 

the right shoe 

Choosing the right shoe 

There has been an enormous increase in the number and type of minimalist 
shoes readily available over the past few years.  

Previously called “racing flats” they were largely the domain of elite runners 

Now there is a shoe to suit almost everyone. 

 

The important features in shoes to be aware of: 

 

Pitch – the relative difference in the height of the footbed from rear to front 
(normally measured in mm’s) 

 

Footbed – these vary significantly in thickness and density 

 

Flexibility – different manufacturers include different features in the footbed to 
stiffen or soften the shoe 

 

Weight – most shoes now are lighter than they used to be due to the evolution of 
new construction materials 

 

Matching a person to a shoe 

Choosing the correct shoe for an individual needs to be 
based on a wide range of factors. 

 

• Ankle dorsiflexion ROM 

• Gastroc and Soleus flexibility 

• Strength of intrinsic foot muscles 

• Do they wear orthotics 

• Just for running? 

• All day every day? 

• What is pitch of their current shoe? 

• Have they had previous Achilles tendon or calf muscle issues? 

• What is their proprioception like? 

• How many miles a week do they currently run? 

• What events do they have planned in the short-medium term? 

• Are they willing to decrease their mileage in order to improve their 
technique? 
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Matching a person to a shoe 

Most importantly - the type of shoe chosen should 
match the persons running technique. 

 

The typical running shoe shop and medical professional 
role is to look at a persons technique and give them an 
appropriate shoe for that technique 

• For example – a cushioned, control shoe for someone with a long 
stride, heel strike and who over-pronates 

 

Our approach is to look at a persons technique, help 
them to improve it, then suggest a shoe which will 
compliment their “new” technique. 

 

What about day shoes? 

The forces involved in walking are significantly 
less than running  

• Ground force reaction walking = approx. 1 * 
bodyweight 

• Ground force reaction running = approx. 2 – 2.5 * 
bodyweight 

 

This means it is possible to adapt more quickly to 
a lower, lighter, “barefoot shoe” for work and/or 
normal ADLs. 

 

This has the added advantage of strengthening 
intrinsic foot muscles, improving posture, 
improving proprioception and ultimately helping 
the foot adapt to running in a more efficient shoe. 

 

Part 4: 

Prescribing a 

Transition 

Training 

Program 

Too Much Too Soon 

In my experience – the single biggest factor 
which causes injuries is doing too much too soon. 

 

Even perfect running technique puts the body 
under load. If you run more than the tissues of 
your body can cope with, and you do it 
repetitively – something will break down. 

 

Most negative press associated with minimalist 
running relates to calf muscle injuries, achilles 
tendonitis and metatarsal stress fractures.  

 

These are almost always associated with poor 
application of technique and/or running more 
than these structures can cope with. 

 

Prescribing a specific transition 
program is VITAL to the success of the 
assessment process. 

 

Don’t Blame The Shoes! 

Shoes don’t injure people – doing the wrong thing in them injures people! 
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Little and Often 

Our transition training schedules are based around the philosophy of ‘little 
and often’ 

A persons body will cope best if they apply a load (in this case running) 
frequently, and in small doses. 

To put it in easily understandable numbers, as an example let’s use a 
runner training for a marathon who wants to run 40km per week 

 • The hardest way for him/her to cope with 
40km per week of training would be to do it 
all in one session 

 
• i.e. Run 40km, then rest for a week because 

everything hurts 
 

• A much easier way for their body to cope 
might be running to-and-from work every 
day (in this case 4km) and having the 
weekends off 

 
• i.e. Running 10 * 4km per week. 
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Helping The Transition 

Other factors which will help the transition process are: 

 

Varying the terrain/surface 

• If people can spend some of their time running on roads, some on 
grass, some on the beach and some on trails they will constantly be 
changing the loading patterns on their body 

 

The old cliché of “Listening To Your Body” is a good rule to live by 

• If something hurts, there will be a reason for it.  

• The “No Pain – No Gain” approach to running usually results in injury 

 

The 10% Rule is also a very useful rule for runners to follow 

• Don’t increase your volume by more than 10% per week 
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Summary 

An effective running assessment needs to include: 

 

• Analysis of Running Technique 

 

• Running Specific Biomechanical Screening 

 

• Advice on appropriate footwear 

 

• Specific Transition Training Plan 

 

Thanks 

• I would like to thank Lee Saxby and Vivo Barefoot for supplying the 

running graphics used in this presentation. 

 

• I undertook all of  my Vivo Barefoot running coaching, and POSE 

running coaching courses in London with Lee. 

 

• For more information on Vivo Barefoot Shoes 

http://www.vivobarefoot.com/uk/au  

 

• For more information about Mark Green and The Body Mechanic: 

www.thebodymechanic.com.au 
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Live Q & A 
With Mark Green  

SPECIAL thanks! 

 

 

 

Introducing 

 

 

 

http://www.vivobarefoot.com/uk/au
http://www.vivobarefoot.com/uk/au
http://www.vivobarefoot.com/uk/au
http://www.thebodymechanic.com.au
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Coming up next 

 

 

 

New Website! 

 

Facebook, Twitter, LinkedIn, Google + 

Live Q & A 
With Mark Green 

 

Thank you 
 

From Mark Green 
 

&  

 

World Health Webinars Australia / NZ 

http://worldhealthwebinars.com.au 


