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Last lecture...

« What is running?

- Why did we have to run?

* 9 reasons humans were born to run

Running cycle
Running science (MTU, Kinetic chain, Stride pattern)
How to run faster? (Posture, Breathing, Eyes, Feet)

Prepare for running (Assessment, Training)



Covid-19 led to running boom

4 IN 10 PEOPLE CONSIDER THEMSELVES TO BE
RUNNERS ACROSS 10 MARKETS
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CONSUMER RESEARCH STUDY 113232323
23232233223

WORLD
ATHLETICS.

April 2021

« Datais based on 8414 interviews collected across 10
countries:

- Australia, Colombia, France, India, Japan, Kenya,

Mexico, South Africa, UK, USA
- Data collected between 26th March - 15th April 2021




Running Data : 2020 Runner's world

& + ,\
NRc 20208 2 ¥ H|O|E| AFE == B7t > 65%
2020 AL} vs'OFQ|' EE2| 7] 3 0

2019 1 tH wol 20208 'l HA ESE M B =

o FRIeE2 =M 5 85%




Runner's injury rate

2y  Epidemiology of running-related injuries in the Korean
population: a cross-sectional survey of 1046 runners
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Cause of running injury

- Personal factors

- Running & Training Related Factors
- Health & Life-Factors

- Other Factors



Cause of running injury

. Personal factors

1) Alignment

Misaligned
Hip

/
i

Collapsed Arch




Cause of running injury

. Personal factors

2) Navicular drop

Supinated foot Neutral foot

<5mm

Pronated foot




Cause of running injury
- Personal factors

3) Force distribution pattern

BODY WEIGHT

100 150 200 250 300
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Cause of running injury

- Running & Training Related Factors

1) Sudden change in technigque

Sports Medicine
https://doi.org/10.1007/540279-019-01238-y

SYSTEMATIC REVIEW

What are the Benefits and Risks Associated with Changing Foot Strike
Pattern During Running? A Systematic Review and Meta-analysis

of Injury, Running Economy, and Biomechanics

Laura M. Anderson'2 - Daniel R. Bonanno?? - Harvi F. Hart?>* . Christian J. Barton??

© Springer Nature Switzerland AG 2019

Changing foot strike pattern may be appropriate in anterior
compartment syndrome, chronic degenerative knees and
Achilles tendinopathy.

- BJSM

The relationship between strike
pattern and injury risk could not be
determined.

Research evaluating changes in
running economy following a period
transition from RFS to NRFS was not

identified.



Cause of running injury

- Running & Training Related Factors

2) Training time & Distance

- 6 times a week was a significant risk factor
for running injury.

- mileage increases from 20-30km to 30-40km
were associated with significant increases in
running-related injuries.




Cause of running injury

- History of injury

- A history of running injuries was reported to be a
significant risk factor for the occurrence of running
injuries shortly before or during the marathon.

- Injury at another location (hip, groin, thigh, knee,
ankle and foot) was a risk factor of running injuries.

- This could suggest a possible role of unfavorable
individual structural and biomechanical
characteristics of injury-sensitive runners, or an
insufficient healing of the primary lesion, or both




Cause of running injury
. Other Factor_ Shoes

Cushioning shoes vs Minimalist shoes?




- Cushioning shoes vs Minimalist shoes?

- Despite decades of shoe technology developments and the fact that shoes
have become increasingly cushioned, aimed to ease the impact on runners’
legs, running injuries have not decreased.

- The greater impact loading with the maximalist shoes to stiffer leg during
landing compared to that of running with the conventional shoes.
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- Cushioning shoes vs Minimalist shoes?

FOOTWEAR SCIENCE .
e Taylor & Francis

2021, VOL. 13, NO. 2, 143-156 ylot & id
https://doi.org/10.1080/19424280.2021.1892834 Teylor & Francks Group

ORIGINAL ARTICLE @ OPEN ACCESS | Gheckforupdates

Effects of running in minimal, maximal and traditional running shoes: a
musculoskeletal simulation exploration using statistical parametric mapping
and Bayesian analyses

Jonathan Sinclair®, Darrell Brooks®, Paul John Taylor® and Naomi Bernadette Liles®

“Research Centre for Applied Sport, Physical Activity and Performance, University of Central Lancashire, Preston, UK; ®School of
Medicine, University of Central Lancashire, Preston, UK; “School of Psychology, University of Central Lancashire, Preston, UK

- Minimal footwear increased gluteal, medial tibiofemoral and hip forces
during the first 10% of the stance phase and Achilles tendon forces
from 20 to 40% stance compared to traditional running shoes.

- Maximal footwear enhanced ankle eversion from 10 to 30% of stance
compared to both minimal and traditional running shoes.



- Cushioning shoes vs Minimalist shoes?

FOOTWEAR SCIENCE T I &F .
2021, VOL. 13, NO. 2, 143-156 e a)_f or T ra_nCIS
https://doi.org/10.1080/19424280.2021.1892834 Taylor & Francis Group

ORIGINAL ARTICLE @ OPEN ACCESS | ) Gheck orupdstes

Effects of running in minimal, maximal and traditional running shoes: a

musculoskeletal simulation exploration using statistical parametric mapping
and Bayesian analyses

Jonathan Sinclair?, Darrell Brooks®, Paul John Taylor® and Naomi Bernadette Liles®

®Research Centre for Applied Sport, Physical Activity and Performance, University of Central Lancashire, Preston, UK; ®School of
Medicine, University of Central Lancashire, Preston, UK; “School of Psychology, University of Central Lancashire, Preston, UK

This study therefore shows that minimal footwear may place runners

at increased risk from impact related chronic injuries yet attenuate risk from
patellofemoral and lateral tibiofemoral pathologies compared to traditional
running shoes.

In addition, owing to increases in ankle eversion, maximal running shoes may
enhance risk to the aetiology of medial tibial stress syndrome compared to
minimal and traditional running shoes.



Top 10 Running Injuries
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Top 10 Running injuries

1) Runner's knee (patellofemoral syndrome)

- . - Runner's knee(patellofemoral syndrome) is a general
t . S' v' . .
'°"-'e“f Snddad term that refers to pain in the front knee or around
V. Quadriceps ' | kneecap.

r— Tendon =~
-  Common causes :

.- Hip adduction, stride-to-stride knee-joint variability,
mmation . . .
| ' running on harder surfaces and downhill running

—Patella “ ' - Treatment :
\ /“game"' ! - Short-term pain reduction through taping, bracing
- - A temporary reduction training load.
Fibula {'

- Professional gait retraining may help if you have a
! biomechanical risk factor.

- Static stretches and strength exercises that target
the hip and thigh muscles.




- Returning to training




Top 10 Running injuries

2) Achilles tendon injury (tendinitis, tendinopathy)

- Achilles tendinitis refers to inflammation of the
tendon or around tendon.

- Achilles tendinopathy refers to a combination of
pathological changes affecting the Achilles tendon
usually due to overuse and excessive chronic stress
upon the tendon.

-  Common causes :

Repeated tiny injuries , High braking force, low arch,
Training load, changes in footwear

- Treatment :
- Reduction of training load

- Dynamic calf stretches and strength training for the
Achilles tendon
- Foot training for arch condition




- Returning to training

Stage




- Returning to training

Stage’




- Returning to training

[ Stage3 ]




Top 10 Running injuries

3) Medial tibial stress syndrome (Shin splints)

- Medial tibial stress syndrome (MTSS) is an overuse
ANt Injury or repetitive-stress injury of the shin area.
Shin
Splints - Common causes :
N Increase running volume, Running on hard surfaces,
Posterior pronation or foot abduction, narrow step width,
Shin lower cadence

Splints

- Treatment :
- Reduction of training load
- A program of graded loading exposure
- Strength training for the soleus and tibialis posterior
- Foot training for arch condition




- Step width

Feet cross too Seen from
far over the behind, feet Feet land far Heels do not
midline hide each other from the midline Step width cross the midline

NARROW STEP WIDTH WIDE STEP WIDTH EFFICIENT STEP WIDTH
- Narrow width increases - Wider step increases the

the amount and velocity of amount of energy expended

pronation. In the running cycle.

- Narrow step increases strain
on the lateral hip, associated
with various injury risks.



- Anterior / Posterior shin sprint

[Anterior Tibial Stress Syndrome]

- Anterior shin splints are positioned on the front part of
the shin bone and include the tibialis anterior muscle.

- Tibialis anterior muscle lifts the foot during the swing
phase of a stride and slowly lowers the foot to adjust
the foot for the support phase

Pain site of 4___

Antenor Common

Tibial pain site [ Posterior Tibial Stress Syndrome]

Stress of Posterior

Syndrome Tiblal Stress . . . . . . .
Syndrome - Posterior shin splints are positioned on the inside medial

part of the shin bone and affect the tibialis posterior muscle.
- The tibialis posterior muscle lifts and controls the medial
aspect of foot arch throughout the support phase.
- Tibialis posterior is weak or lacks strength your arch
collapses , which produces torsional shin bone stresses.




- Returning to training




Top 10 Running injuries

4) Plantar fasciitis

- Plantar fasciitis is an inflammation or pain of tissue
(the plantar fascia) that extends from the heel to the

toes.

- Common causes :
Increase running volume, flat feet or high-arched feet

Wearing new or unsuitable foot wear

- Treatment :
- Reduction of training load
. - Wearing supportive shoes or off-the-shelf orthotics
Plantar fascit - program of calf stretches and strength exercises
D targeting the plantar fascia and intrinsic foot muscles
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- Returning to tra
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Top 10 Running injuries
5) IT band syndrome

- IT band syndrome is an overuse injury of the
connective issues that are located on the outer thigh
and knee.

- Common causes :
Contralateral pelvic drop, Increased hip adduction
Compression of structures deep to the IT band,
Narrow step width

lliotibial Band

- Treatment :
- Reduction of training load
- stretching to release the tensor fasciae latae (TFL)
muscles (the IT band itself cannot be stretched or
released)
- Strength training for the hip abductors




- Returning to training




Top 10 Running injuries

6) Calf Injuries

- Gastrocnemius injuries typically localizes at the distal
insertion of the medial or lateral head into the
proximal Achilles fascia

- Soleus injury is palpated deep and often distal to the
muscle bellies of the gastrocnemius

- Common causes :
Increase running speed, Fatigue , Over training

Treatment :
- Reduction of training load
- Progressive loading exercise
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- Returning to tra




Top 10 Running injuries

/) Meniscus injury

- Meniscus injury as a result of a forceful twisting,
pivoting, and suddenly changing direction. When
running wrong movement of the knee can rupture
the meniscus.

- Common causes :
Fatigue , Over training, Increased hip adduction

Treatment :
- Stop running
- Proper treatment




- Meniscus extrusion

Knee Surgery, Sports Traumatology, Arthroscopy
https://doi.org/10.1007/500167-018-5303-x

KNEE o

@ -The mean MME(medial meniscus extrusion) increased

Mountain ultramarathon results in temporary meniscus extrusion Signiﬁcanﬂy Compared to baseline measurements.
in healthy athletes

Theresa Diermeier' - Knut Beitzel' - Laura Bachmann’ - Wolf Petersen? - Katrin Esefeld® - Klaus Wortler? -

Andreas . Imhof! Andrea Achich -After race the mean MME in supine position was 2.7mm
+ 0.7 mm and 3.1 mm = 0.6 mm under full weight bearing.

© European Society of Sports Traumatology, Knee Surgery, Arth py (ESSKA) 2018

Abstract
Purpose In recent literature medial meniscus extrusion (MME) was demonstrated as an age, BMI and load dependent physi-

illl;i;‘g I::T;?E:EnﬂlE.:;:lt:: }:ft:,\ :];e';;:iluéjtﬁflsz;gl; ki:;(lie\t e\\:’us to evaluate the influence of mountain ultramarathon - Afte r 2 We e kS Of re C Ove ry m e d i a | m e n i S C u S d e m O n St rate d
a complete reversibility of the extrusion to normal.

The meniscus has viscoelastic capacities
showing short-term adaptions to high loads,
which are completely reversible over time.




Top 10 Running injuries

8) Stress fracture

- Stress fractures are fatigue induced cracks in the
Tibia (shinbone) bone that develop due to overtraining and
S Inadequate rest.

Stress fracture

Stress fracture

- Common causes :
Overload, Increased training volume or intensity,
Running with forefoot strike pattern

A Metatarsals - Treatment :

- Stop running, reduce weight bearing
- Proper treatment

Stress fracture




Top 10 Running injuries

9) Patella tendinopathy

- Patellar tendinopathy is a chronic condition that has
a high prevalence among jumping sports.
Painful chronic injury of the patellar tendon that
interferes with many athletes’ sports career.

- Common causes :

>\ low arch, Poor hamstring and quadriceps flexibility,
Side View w At Poor explosive leg strength, Weak thigh muscles
of Knee V) Training load

2
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- Treatment :
- Reduction of training load
- Quadriceps and Hamstring stretches and strength
training for the patellar tendon
- Foot training for arch condition




- Returning to training




Top 10 Running injuries
10) Deep Gluteal pain (piriformis syndrome)

- This condition describes buttock pain caused

Piriformis ' - . . . .
PP : by trapping or compression of the sciatic nerve

within the hip

- Common causes :
Running duration or intensity

e \ - Treatment :
1 ‘ - Sciatic “flossing” (nerve stretching) exercises
Sciatic - strength training exercises targeting muscles of
nerve . the hip abductors

- Reducing the time spent sitting




- Returning to training

il

;:«dmlnu [




How should we do running training?

PROGRAMME PROGRESSION

Each of the 124veek beginner
programmes (5 km, 10km, half
marathon, and marathon) progress
from where the previous programme
finished. It is possible w follow these

4 programmes through from a st@arting
point of no running tw completing a
marathon within 48 weeks.

BEGINNER BEGINNER BEGINNER HALF BEGINNER

5 KM 10KM MARATHON MARATHON
PROGRAMME PROGRAMME PROGRAMME PROGRAMME
WEEKS 1-12 WEEKS 13-24 WEEKS 25-36 WEEKS 37-48

PEAK VOLUME
PEAK YOLUME %)
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WEEK HUMBER WEEK MUMBER WEEK HUMBER WEEK MUMBER

(Nepier, C. 2020)



Optimum running training principle

1. Recover at least two days a week

2. Strength and plyometric training are included at least one day a week.

3. Do interval training 1-2 days a week

4. It takes 10-14 days to adapt to the training load, so you have to train gradually.

(Brotzman, S. B, & Manske, R. C. 20717)



THANK YOU!!



