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1. Why is running important?

2. Framework to manage the RISK of running

3. Is there evidence for running retraining?

4. How might you assess and retrain runners in your clinic?

OUTLINE



@DrChrisBarton semrc.blogs.Latrobe.edu.au



@DrChrisBarton semrc.blogs.Latrobe.edu.au



@DrChrisBarton semrc.blogs.Latrobe.edu.au

RUNNING? Prevent at least 35 
chronic conditions (Booth 2012)

1. Pain?
2. ??Musculoskeletal injury??
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Principle of ‘RISK’ management General strategies

R educe overall load
- Reduce running
- Address over-stride
- Increase step rate

I mprove capacity to attenuate load
- Graduated loading
- Strength and Conditioning
- Muscle activation cues

S hift the load

Most retraining strategies
Start sagittal plane

Does the individual possess capacity?

K eep adapting to the capacity and goals of the runner 

Manage ‘RISK’ in running
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Load management
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Load management

2. Gradually adapt capacity to 
handle load

1. Reduce the load
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Loading may be biggest issue

Load management is vitally important

Why does it 
still hurt!?!
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Vicious cylce

Pain

Compensation/Rest

Deconditioning

↓capacity

↑stress
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Increased hip strength

- Abduction = 42% 

- ER = 24%

Angle SLSq pre SLSq post

Hip add 10.6 3.9

Hip IR 9.8 4.4

Pelvic drop -0.8 -4.6

Changes in mechanics are 
task specific
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Increased hip strength

- Abduction = 42% 

- ER = 24%

Angle SLSq pre SLSq post Run pre Run post

Hip add 10.6 3.9 20.7 20.0

Hip IR 9.8 4.4 10.5 8.3

Pelvic drop -0.8 -4.6 9.9 10.0

Changes in mechanics are 
task specific
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What is running retraining?

1. Identifying any theoretical (abnormal) 
running mechanics which may be 
contributing to tissue overload

2. Establish if running mechanics can be 
altered

3. Facilitate the desired running mechanics 
changes and encouraging motor learning to 
ensure maintenance of any change

CHANGE THE PATH OF LEAST RESISTANCE
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Is Running Retraining evidence based?
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Can we guide practice? - Mixed methods design

Quantitative

• Summarise clinical and biomechanical findings related to 
running retraining interventions

Qualitative

• Semi-structured interviews with international experts

• Explore clinical reasoning for the use of 

running retraining in clinical practice
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Results

Quantitative

4 case series studies

46 biomechanical studies

Mostly asymptomatic 

Qualitative

16 experts interviewed

12 hours of transcripts

10 sections, 29 themes, 75 sub-themes
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Guidance from biomechanical literature

• 19 studies on step rate manipulation

• 15 studies on strike pattern

• 4 studies on step width

• 3 studies on other proximal running cues

• 3 studies on cues to reduce impact loading

• Clear that modifying running technique effects biomechanics
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Is Running Retraining evidence based?

“Our synthesis of published evidence related to clinical 
outcomes and biomechanical effects with expert opinion 

indicates running retraining warrants consideration in the 
treatment of lower limb injuries in clinical practice”



@DrChrisBarton semrc.blogs.Latrobe.edu.au

Methodolgy
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Evidence Biomechanics

Intervention

8 sessions (2 weeks) 

Visual and verbal feedback to 

reduce hip adduction 

Outcome

Reduce pain and improve 

function

Patellofemoral Pain – Limited Evidence (Noehren2011; Willy 2012)
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In clinical practice?
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Evidence Qualitative findings

Intervention

8 sessions (2 weeks) 

Visual and verbal feedback to 

reduce hip adduction 

Outcome

Reduce pain and improve 

function

Strongly advocated 

Consider step rate, hip adduction/internal rotation, 

trunk and pelvic position

“Most common thing with patellofemoral would be overstriding

and also medial collapse, particularly the females” (2) 

“Patellofemoral pain, often there is a sort of femoral adduction 

environment to it ….. If it’s a gait issue where there’s no weakness 

underlying it, then I’d go for the gait retraining” (5)

“With patellofemoral, again we found that by changing those 

sagittal plane kinematics, we noticed a change in frontal plane 

kinematics as well” (9)

Patellofemoral Pain – Limited Evidence (Noehren2011; Willy 2012)
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Exertional Lower Leg Pain - Limited Evidence (Diebal 2012; Breen 2015)

Evidence Biomechanics

Intervention

6 weeks

Transition from RFS to 

FFS/MFS
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Evidence Biomechanics

Intervention

6 weeks

Transition from RFS to 

FFS/MFS

Outcome

Reduced pain and improve 

function

Exertional Lower Leg Pain - Limited Evidence (Diebal 2012; Breen 2015)
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Exertional lower leg pain – 3 minutes
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8 weeks – 30 minutes pain free
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Transition from rearfoot to forefoot strike
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Increase step rate
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Painful anterior CECS

Previously failed physio

Overstride

Heavy heel strike  

Considering surgery

4 weeks later  

Strength program

No manual therapy

Increased cadence

Pain-free running
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Reduce loading 
(impact)
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Reduce loading 
(impact)

• This approach can be helpful for some runners

• Runner will pick their ‘path of least resistance’ which may or may not be 
helpful

• Don’t reduce cadence or create a crouched runner

• Consider barriers of why someone cannot run soft (likely muscle 
strength/power deficits)
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Highly researched ≠ gold standard
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You need to be adaptable to each runner

External cue: The athlete focuses on affecting something in 
their environment (outcome focussed)

External cues typically associated with better performance 
outcomes + easier to achieve

Internal cue: The athlete focuses on their body parts and 
how they move (internal focussed)

Internal cues will lead to change being made as intended 
(specificity)
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Three categories:

- Kinematics (motion we can see and assess)

- Kinetics (forces which drive the motion) - INJURY

- Neuromuscular/EMG function (control of kinematics and 
kinetics)

Is the issue kinematics or neuromotor?

Understand biomechanics
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Kinematic or kinetic problem?



@DrChrisBarton semrc.blogs.Latrobe.edu.au

Kinematic or kinetic problem?



@DrChrisBarton semrc.blogs.Latrobe.edu.au

Kinematic or kinetic problem?



@DrChrisBarton semrc.blogs.Latrobe.edu.au

Kinematic or kinetic problem?



@DrChrisBarton semrc.blogs.Latrobe.edu.au

• The movement we see does not necessarily reflect stresses placed on joints

• Injury is the result of forces or kinetics (not kinematics)

Joint and tissue forces dictated by:

1. Load (speed, landing point)

2. Joint position and motion

3. External factors (surface, footwear)

4. Intrinsic attenuation (muscle function)

Kinematics ≠ kinetics
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Exertional lower leg pain
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Increased step rate
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Proximal cues – pain free at 1 month
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What about the foot?
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It will cost you nothing to assess running

MAC and Smart Phone - hudlPC - Kinovea



@DrChrisBarton semrc.blogs.Latrobe.edu.au

• Shortened stride and increased cadence (Riley 2008; Elliot 1976; Schache 2001)

• Reduced peak and range of knee flexion (Riley 2008; Nigg 1997)

• Some runners switch to FFS (Kluitenberg 2012)

• Similar vertical GRF (Kluitenberg 2012)

• COM moves posterior rather than anterior

• Treadmill not suitable > 15 km/h

Treadmill or overground assessment
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1. Structure

2. Soft tissue flexibility

3. Available joint range of motion

4. Neuromotor function

5. Muscle strength + power

6. Muscle endurance

Considerations
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Step Rate

https://play.google.com/store/apps/details?id=com.andymstone.metronome&hl=en
https://play.google.com/store/apps/details?id=com.andymstone.metronome&hl=en
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This all matters little if we don’t get load 
management right
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Take Home

1. Running retraining can effective reduce pain

2. There are a lot of running retraining options

3. What impact will changes have on other structures?

4. Change sagittal plane first
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http://www.exercise.trekeducation.org/
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Questions?

c.barton@latrobe.edu.au
www.exercise.trekeducation.org

www.semrc.blogs.latrobe.edu.au
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