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• 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)

Last lecture…



Covid-19  led  to running  boom



2020년 러닝 앱 데이터 사용 횟수 증가 → 65%

2020년 실내 vs '야외' 달리기 횟수 증가 → 34%

2019년과 비교해 2020년 '느려진' 러닝 평균 속도, 신규 러너 및 복귀
러너 유입으로 추정 → 8.5%

Running Data : 2020 Runner`s world



79% ~ 94.7%

Runner`s injury rate



∙ Personal factors

∙ Running & Training Related Factors

∙ Health & Life-Factors

∙ Other Factors

Cause of running injury



Cause of running injury

∙ Personal factors

1) Alignment



∙ Personal factors

2) Navicular drop

Supinated foot Neutral foot Pronated foot

<5mm 6-9mm >9mm

Cause of running injury



∙ Personal factors

3) Force distribution pattern

Cause of running injury



∙ Running & Training Related Factors

1) Sudden change in technique

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

Avoid extremes of both rearfoot and forefoot strike.
- 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?

Cause of running injury



- 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.



- Cushioning shoes vs Minimalist shoes?

- 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?

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



Top 10 Running injuries

1) Runner`s knee (patellofemoral syndrome)

- Runner`s knee(patellofemoral syndrome) is a general 
term that refers to pain in the front knee or around 
kneecap.

- Common causes : 
Hip adduction, stride-to-stride knee-joint variability, 
running on harder surfaces and downhill running

- Treatment : 
∙ Short-term pain reduction through taping, bracing
∙ A temporary reduction training load.
∙ 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

Stage1



- Returning to training

Stage2



- Returning to training

Stage3



Top 10 Running injuries

3) Medial tibial stress syndrome (Shin splints)

- Medial tibial stress syndrome (MTSS) is an overuse 
injury or repetitive-stress injury of the shin area. 

- Common causes : 
Increase running volume, Running on hard surfaces,
pronation or foot abduction, narrow step width,    
lower cadence

- 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

- Narrow width increases 
the amount and velocity of  
pronation.

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

- Wider step increases the
amount of energy expended 
in the running cycle.



- Anterior / Posterior shin sprint

Anterior Tibial Stress Syndrome

Posterior 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

- 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
∙ program of calf stretches and strength exercises    
targeting the plantar fascia and intrinsic foot muscles



- Returning to training



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

- 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



- Returning to training



Top 10 Running injuries

7) 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 

-The mean MME(medial meniscus extrusion) increased 
significantly compared to baseline measurements. 

-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. 

-After 2 weeks of recovery medial meniscus demonstrated 
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 
bone that develop due to overtraining and 
inadequate rest.

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

- Treatment : 
∙ Stop running, reduce weight bearing
∙ Proper treatment



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, 
Poor explosive leg strength, Weak thigh muscles
Training load

- 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 
by trapping or compression of the sciatic nerve 
within the hip

- Common causes : 
Running duration or intensity

- Treatment : 
∙ Sciatic “flossing” (nerve stretching) exercises
∙ strength training exercises targeting muscles of
the hip abductors

∙ Reducing the time spent sitting



- Returning to training



How should we do running training?

(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. 2011)



THANK YOU!!


