
Run Better
Current management of running injury and performance 

enhancement  



Andrew Caldwell MCSP 
BSc (Hons) MSc

• Consultant Sports Physiotherapist & 
Clinical Director Active Therapy Ltd

• Specialist Running Clinic - all levels 
of athlete/runner

• UK Tutor/Business Development 
Lead for The Running Clinic -
educate health & fitness professionals

• Provided services to - UK Athletics, 
Loughborough University HPC, 
Runners World, Brookes UK, The 
FA, The LTA, The PGA

• Former Head of Physiotherapy & 
Sports Medicine Hearts FC



Before we commence !
• Lots of varied opinion online and 

within running communities -
everyone is an expert!

• Significant amounts of this opinion 
will be based upon CONFIRMATION 
BIAS from CHERRY PICKED DATA

• Be aware this exists and use 
reputable, evidence based sources 
for INFORMED DECISION MAKING

• Be aware that there is a HUGE body 
of evolving research in the area
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Running Biomechanics 
Practically applied 



Current trends in running
• There is an exponential growth in number of 

recreational runners - GREAT!

• Average marathon times are getting slower

1980 - 3.32 2002 - 4.20

• Approx 26% of runners training for marathons don’t
make event due to injury

• Many more runners commencing running with 

Compromised physical competence

Inefficient biomechanics

Reduced ‘training age’ 

Following inappropriate training plans 



Health benefits of running 

There is no 
MEDICATION in use 

or development
which REDUCES 

ALL CAUSE 
MORTALITY  as 

effectively as regular 
exercise!



Health benefits of running 
If you run 

regularly your 
ALL CAUSE 
MORTALITY
reduces by 

63%



Blair SN, BJSM 2009



Loads during running 
Each footstrike 2-3x B.W in 0.2s

PFJ – 4.3-7.6x BW

Achilles - 6-12x BW

Approx 1500 contacts per mile

Runner of 70kg at 9 min/mile

Mile = 262,500 kg

Half marathon = 3,412,300 kg

Marathon = 6,825,000 kg
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Muscles & Tendons are Springs!
Approx 80% kinetic energy returned

35% Achilles 17% Plantar Fascia
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How many people 
have been advised 

they 
‘OVER-PRONATE’ 



What is 'normal' 
pronation??



THERE IS NO 
‘PERFECT’ RUNNING 

TECHNIQUE



MOVEMENT 
VARIABILITY IS 
NORMAL AND 

HEALTHY



THERE ARE 
CHARACTERISTICS OF 
RUNNING TECHNIQUE  
THAT ARE DESIRABLE



Efficient gait pattern
2013-Ogueta-Alday, 2011-Storen, 2011-Heise, 2011-Halvorsen, 2010-Fletcher, 2009-Pontzer, 2008-Tseh, 2007-Fletcher, 2007-Hasegawa, 2007-Romanov, 2007-
Heise, 2006-Conoboy, 2005-Dallam, 2005-Divert, 2004(R)-Saunders, 2004-Arendse, 2004-Saunders, 2004-Hardin, 1996-Anderson, 1994-Morgan, 1992-Martin, 

1990-Kaneko, 1989-Cavanagh, 1982-Cavanagh, 1982-Power

• Controlled posture - looking 
ahead

• Compact arm swing - cross body 
patterning

• Active knee drive 

• Footstrike under C.O.M

• Light/Reactive/Stiff, reduced 
ground contact time, ?MFS

• Cadence circa 180 spm - not the 
holy grail!



Inefficient gait pattern
2011-Arellano, 2011-Storen, 2008-Tseh, 2000-DeWit, 2005-Divert, 2004-Arendse, 2005-Dallam, 1997-Milani, 

1996-Hennig, 1994-Morgan

• Often 'poking chin' posture

• Rounded shoulders

• Excessive arm swing
?substitution for low knee drive 

• Overstriding foot contact ahead 
of COM - 'braking' effect

• Increased vertical displacement, 
vertical loading rate

• Reduced cadence circa 156 spm



SHOD BIOMECHANICS

• 75-90% of runners in PECH 
shoes RFS

• Tendency toward lower cadence 

• PECH shoes permit HEAVY RFS 
- TRY IT!!

• Pronation control shoes DON'T
actually 'control’ pronation

Roy et al 2011



BAREFOOT 
BIOMECHANICS

• The human foot is a highly 
sensate region

• Improved impact moderating 
behaviour - reduced VLR

• Tendency toward higher 
cadence

• 'Barefoot' and Minimalist shoes 
don't reproduce BAREFOOT 
BIOMECHANICS





Running Injuries 



INJURY ‘PREVENTION’ 
IS NOT ACHIEVABLE 



INJURY RISK 
REDUCTION IS 

POSSIBLE BUT CAN BE 
COMPLEX & MULTI-

FACTORIAL 



Risk factors for Injury
30-80% Runners injured per 

annum

Injury rates haven’t decreased 
significantly in 30 YEARS

Big 5

1. MTSS

2. Knee pain/PFPS 

3. Tendinopathy – Achilles/Patella

4. PHP

5. Ankle Sprain



Risk factors for Injury

• Novice runners 

• BMI>30

• Prior Injury

• Age 45-65

• MPW <18 & >40 miles

• Training Load Errors –
Frequency, Volume, Intensity

• Acute:Chronic Training Load 



Running Injury risk per 1000 hours 

Novice
17.8 

Recreational
7.7 
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Specific types of running 
injury 

Nielsen et al 2013 



Overstride with RFS
• Increases retropatella loading 

forces - Higher risk of 
PFPS/Anterior Compartment 
Syndrome

• High braking forces - inefficient

• Associated increase vertical 
displacement

SOLUTION - INCREASE 
CADENCE +/- LIGHTER SHOE



Effects of cadence manipulation 
- Heiderscheit et al (2011)

• Cadence below 164 increased 
likelihood of shin pain 

Luedke et al (2016)

• Jack Daniels '180' cadence was an 
observation study only

• +10% from preferred steady run 
cadence

1. Reduced vertical 
displacement

2. Reduced footstrike distance 
from COM

3. Reduced foot strike angle 



Excessive Adduction/IR 
• Associated with higher risk of 

PFPS/ITBS/G.T

• Gmax/GMed strengthening
alone will not address

• Need to re-educate running 
biomechanics in conjunction 

TEST in 2's - SKB (Small knee 
bend to 45 degrees)

SOLUTION - Run either side of 
line/Push markers out to the 

walls



Training Load Error 

75% of 
running 

injuries are 
CUMULATIVE 













Training Load Error 
Volume 10-20% per week rule –

no robust evidence. 

Sensible progression

Intensity Manipulate after solid 
aerobic and strength base

Frequency Consider more 
frequent runs (x5 week) with 

lower volume or run/walk 
intervals 



Training load progression 



Training load progression 
10-20% volume increase per week  

appears supported



Training load progression 

0.8-1.3
1 week:4 week training load change 



Annual Periodisation
Total physiological stress

Total mechanical stress

JunMayApr SepAugJul

OFF season

Canadian

Champs.

Mar Oct Dec FebJan

Cross-country

Indoor season

Nov



Shoe evolution!



Current practices of shoe 
selection 

• Use of the 'wet foot test/arch 
type' isn't valid

• Shoe selection on this basis is 
suggested to simplistic and 
may INCREASE injury risk

• More expensive shoes don't 
reduce injury risk



Reasons to change shoe?
• Recurrent or chronic injury - take advice from 

specialist practitioner NOT running store

• Need to improve tissue loading profile - we 
can't abolish load just re-distribute

• Want to reduce O2 consumption - 1% 
reduction per 100g shoe weight

• Not comfortable in current shoe



How do I select the right 
shoe?

• Wide Toe Box

• ?Anatomical lacing

• Correct syping point for metatarsal 
mobility

• The lightest, most flexible shoe 
you can tolerate

• COMFORT

• 'Earn the right' to be in the shoe

• Consider shoe rotation



How to transition into new 
footwear safely

• Go slower than you would 
think - incremetal changes

• 1 minute more per run for 
certain shoes/certain 
conditions

• Footwear selection is just part 
of the bigger picture 



Injury Risk Reduction & 
Performance 
Enhancement



Stretching

• Injury risk and stretching 

• Types of stretching - what to 
do when

• Where does foam rollering fit in 
with this?

'You can't STRETCH your way out of a problem 
you MOVED into'



Strengthening
• Regular strength training 

reduces injury risk

• Improves athletic 
performance

• Builds robust tissue 
tolerance - M.S.Q

• Aim for x2-3 S+C sessions 
per week

• Run specific 



S+C for Injury Risk Reduction 

• Sport Injuries reduced by 
66%

• Insidious onset injuries by 
50%

X2-3 SESSIONS OF S+C 

PER WEEK 



Performance benefits of S+C
• 26 Studies evaluated

• All levels of runner

• Male and female 

• 1-3 sessions per week (Ave 2-3 per week)

• 6-12 weeks average

• Heavy (4 x 6RM) and Strength Endurance (3-5 x 10-15RM)

Running Economy - Improved Ave 4%

3k Performance - Improved ave 3-6%



Gluteus Medius - EMG

5 in 5

1. Side bridge to neutral

2. SLSq

3. SLDL

4. Hip hitch on step

5. Sidelying hip abduction



Gluteus Maximus  - EMG

5 in 5

1. Forward step up 

2. SLDL

3. SLSq

4. Wall Squat

5. Bird-Dog



Calf & Ankle

• Develop strength - calf raises 
with eccentric component +/-
weight

• Improve single leg balance -
running specific +/- drills

• Develop SSC - improve 
'reactive stiffness' of 
calf/achilles with 
hopping/skipping/ankling



Trunk-Pelvis Control
• Exercise SPECIFICITY and 

TRANSFER i.e planks

• Standing v non-standing 
patterns

• Upper and lower body focus? 
Cross body patterns

• Low and High threshold



Bodyweight Strength Examples



Heavy Strength Training 



Evidence Based Information
for Runners 

• The Running Clinic - Blaise Dubois

• Kinetic Revolution - James Dunne

• The Running Physio - Tom Goom

• Run Research Junkie - Craig Payne



Health benefits of running 

There is no MEDICATION
in use or development
which REDUCES ALL 
CAUSE MORTALITY  as 
much as regular exercise!

If you run regularly you're 
ALL CAUSE MORTALITY
reduces by 63%



Summary 

• Aim for EFFICIENT RUNNING TECHNIQUE for YOU

• GET STRONG and MAINTAIN 

• Train SMART & CONSISTENTLY – Develop a TRAINING PLAN 

• Develop a RECOVERY ROUTINE 



Thank you

www.active-therapy.com

admin@active-therapy.com

Facebook - activetherapy1

Twitter - @activetherapy1

ENJOY YOUR RUNNING !!


