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The prey was too strong and dangerous for humans to hunt.

Humans put together a team and used hunting strategies to keep the heavy and large
animals moving in the hot weather.

Humans cooled their heat by sweating or drinking water, but animals could not.
Humans ran continuously so that animals could not cool off or rest.

Humans ran about 40km at a time for hunting.

Humans ran at least 2 to 7 hours when they were hunting.



1) Short strong toes

2) The Windlass Mechanism
3) The Calf-Achilles Complex
4) Big, Powerful Glutes

5) Slow Twitch Muscle Fibers

6) Independent Breathing
7) Nuchal Ligament
8) Sweating & Hairless Bodies

9) The Runners high



1) SHORT STRONG TOES

- Shorter toes create better leverage and
allow us to generate incredible forces and
push off the ground when running at high
speeds as well as efficiency when running
distances
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human foot gorilla foot




2) THE WINDLASS MECHANISM

Plantar fascia Intrinsic muscles

Toe neutral

Extrinsic
muscles

Plantarflexion
of first ray

Plantar fascia

Toe extended

- It pulls on the plantar fascia locking the arches
of the foot into position helping to create a rigid
stable foot.

- The foot can be both a rigid propulsion device
and a flexible absorbing device switching back
and forth in only fractions of a second during
the gait cycle



3) THE CALF-ACHILLES COMPLEX

- Strong and efficient calf muscle can work
eccentrically to absorb the force of impact.

- The Achilles is the strongest, thickest tendon,
It's built for high speed, high force and
endurance.




4)BIG, POWERFUL GLUTES

- Gluteus maximus is the biggest muscle and
because of its position, it is suited perfectly to
running more than any other activity.




9REASONS HUMANS WERE BORN TO RUN

5)SLOW TWITCH MUSCLE FIBERS

® Lion

Dog ® ® Horse

Human

® Brown bear

e chesah . Compared to the rest of the large mammals,

humans are on the slower end of the continuum.
So humans hunted by chasing wild animals by
grinding them into exhaustion over many hour.




6)INDEPENDENT BREATHING

- When the Cheetah runs, it's whole
body works like a pump stretching and
compressing on the diaphragm and
ribs pushing air in and out of the lung.
This is a major part of the reason
Cheetah have no stamina.

- Human can breathe at a rate
completely independent to running
speed, this allows us to maintain a
steady oxygen intake without
hyperventilation



T)NUCHAL LIGAMENT

- This structure provides passive support and
stability to the head and neck.

- humans are the only primates to have it

[PRIMAL



9REASONS HUMANS WERE BORN TO RUN

- This ability to tightly control and reqgulate
temperature through evaporative cooling
directly from the skin gives humans a huge
endurance advantage.
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9REASONS HUMANS WERE BORN TO RUN

9) THE RUNNERS HIGH

- A runner's high is a brief, deeply relaxing
state of euphoria. it occurs after intense or
lengthy exercise

- This positive vibe can be put down to
endorphins. These hormones produces
feelings of euphoria and reduces feeling of
pain

AXJON



Is running associated with a lower risk of all-cause,
cardiovascular and cancer mortality, and is the more
the better? A systematic review and meta-analysis

ABSTRACT

Heart disease ' g /
Postural balance
High blood pressure
Cancer Heart function
Respiratory disease Aerobic fitness T»«« .
High cholesterol n—
Adiposity status
Type 2 diabetes
Disability Metabolic fitness

MVPA (defined




Running n

Running Boom:
28.76% of runners
started during the
pandemic




4 IN 10 PEOPLE CONSIDER THEMSELVES TO BE
RUNNERS ACROSS 10 MARKETS

2232123

SRR,
TERSRERREL.
CONSUMER RESEARCH STUDY SERERREREE.

EERERERREE;

WORLD
ATHLETICS.

April 2021

- Data is based on 8414 interviews collected across 10
countries:

- Australia, Colombia, France, India, Japan, Kenyaq,

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




| Passive rest|

8 HOURS/DAY

Lorem ipsum dolor sit amet, consectetur
adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua.

2 HOURS/DAY

Lorem ipsum dolor sit amet, consectetur
adipiscing elit, sed do ciusmod tempor
incididunt ut labore et dolore magna aliqua.

3 HOURS/DAY

Lorem ipsum dolor sit amet, consectetur
adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua.

4 HOURS/DAY

Lorem ipsum dolor sit amet, consectetur
adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua.




NeI33Y Epidemiology of running-related injuries in the Korean
population: a cross-sectional survey of 1046 runners

Hye Chang Rhiml, Sung Jong Kiml, Jin Sung Jeonl_, Hyuk Woo Namz, Ki-Mo Jangl’3

1. Korea University College of Medicine 2. Nam’s Orthopedic Clinic 3. Department of Orthopedic Surgery, Korea University Anam Hospital

Have you ever felt any pain at Which part of the body 7. Neck L L - . -
~ - N e Z. Shoule Do vou have any exXercise experience prior fo rnning’

specific part of your body was the most painful’ ] g

1.046 answers

while you run’

1.046 answers

H No

B Yes

1,046 answers 4 , -n' Exercise uYes mNo

(11.5%)

Mever
Mone of the B

Exercise experience prior to running

-+ 94.7% of runners experienced some kind of pain while running. 61% of runners
experienced pain in the same area more than once.

- Increase in mileage from 20-30 km to 30-40 km was associated with running
related injury.

- Runners should be careful in increasing weekly mileage. Moreover, runners with
previous exercise experience may need to approach running more cautiously.



MEAN TO US?

Previous exercise experience
does not mean that you are
- ready to run.

B PREPARE YOUR BODY
T0 RUN FIRST!




Overuse injuries slow runners down

As runners put more miles on their bodies, they need to allow time to let their muscles and bones restore themselves. If not, the bones and tissues
can break down or become injured.

Stress fractures i Muscle strain to the quads and hamstrings
One of the most common running injuries. The constant ¥ The most common muscle strains in runners.
stresses of running breaks the bones down. The most &7 [ Strains or pulls involve tears to the muscle
common stress fractures for runners are in the g fibers or tendons.

metatarsal bones in the foot and the tibia and femur. '

Stress fractures in the hip are more common in women.

Back pain

The shock waves from a runner’s feet pounding
the road can be transferred up the legs to the
back, where it can cause muscle strain and pain.

lliotibial
hand

lliotibial band syndrome
This injury in the thigh usually feels
like a pain just above the knee.

Plantar fasciitis Shin splints Achilles tendinitis

Inflammation of the thick tissue Usually felt inside the runner’s legs, An inflammation of the large tendon

that connects the heel to the splints are caused by excessive force | in the back of the ankle. Symptoms

toes and creates the arch of the on the tibia and the tissues that attach include tenderness or stiffness above
- - . - \f . . .

foot. This pain is usually felt in the muscles to the bone. &‘” the heel, especially in the morning.

or under the heel. :

Sources: Nigel Sparks, assistant professor at the University of Florida's Bone and Joint Center on Emerson; Reporting by David.Johnson@jacksonville.com
Daniel Montero, Mayo Clinic sports medicine physician; Gate River Run race officials; U.S. National Library of Graphic by Kyle.Bentle@jacksonville.com
Medicine; MayoClinic.com

lllustrations source: Photos.com




CUMULATIVEINJURY CYGLE

Tissue Trauma
Muscle Tear or
Joint Injury

Muscle Imbalance
Other Muscle
Compensate

Inflammation Altered Movement

Decreased Patterns
Circulation Bad Form Causes
New Injury
Muscle Spasm Adhesions
Increased Tension Scar Tissue
Formation
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BREAK TIME



STANCE PHASE(40%), SWING PHASE(60%)

Early loading Terminal
begins al slance prepa res
initial contact you for toe-off

STANCE
20




STANCE PHASE AND SWING PHASE

INITIAL CONTACT MIDSTANCE TOE-OFF




STANCE PHASE

”.‘,’J ,n’)‘.r-w . .
) Hip extends

Knee extends et

CGRE is at
£ ! = maximum
Push-off
Footstrike Recycled GRI
Moment when the energy is released
application of the GRI
on the body begins INITIAL TERMINAL
~ CONTACT &, LOADING MIDSTANCE STANCE TOE-OFF

GROUND LEVEL

Direction of the
GRE is equal
and opposite to
the _,"un‘e‘ l,l)‘— the

by H'I'.\ app lied
upron the ground

ENERGY STORAGE

Right up until the point of
midstance (see p.14), the leg in
contactwith the ground absorbs
and stores GRF energy. The leg’s ENERGY RELEASE

muscles work to decelerate the I'he stored energy is released
falling COM. and the kinetic during the second half of stance
energy {energy caused by motion) phase, which helps to propel the
of the descending mass is stored runner’s COM forwards from
within the leg’s tissues. toeoff into the next step.




As the leading foot makes initial contact
with the ground, the body decelerates in
the vertical direction and significant
muscle contributions are needed to
control and attenuate the ground
reaction force(GRF). As the foot flattens,
tendons and connective tissues within
muscles store elastic energy to be used
later for propulsion.




In midstance, the body transitions from
absorbing GRF to releasing recycled GRF
energy. As the body passes over the top
of the supporting leg, it must

be dynamically stabilized to cope with
maximal loading through the limb.




This final sub-phase culminates in toe-off,
when the hip, knee, and ankle are in
maximal extension to propel the body
forwards. Immediately after toe-off, the hip
and knee begin to move into flexion and
the ankle starts to dorsiflex, preparing for
the swing phase.




Comprising approximately 60 per cent of
the running cycle, swing phase is when the
hip flexes rapidly to swing the leg through
until it recovers its starting position,

ready to power another step. During late
swing, the knee begins to extend and
prepare again for stance.




* Running Speed

* Running Cadence

* Running Step length
(Not Running Stride length)













Rotation through kinetic chain
Multiple counter-rotations
Diagonal elastic support
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Knee valgus
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NEUTRAL

Neutral pronation
involves landing on

the outside of the heel.
rolling inwards to transfer
the force through the
midfoot at midstance,
and then tocing-off of
the end of the big toe.

Foot rolls
excessively

; i
inwards —___§

Conlact area
i H’Y‘" i

IS moreasea

OVERPRONATION
Excessive pronation
tends to cause splaying
and transfers force to
the inside of the foot
I'he ankle also tends o
rotate in more, which
may affect mechanics
at the knee and hip.

;
Increased
forces are

;
ransferred

lo k

UNDERPRONATION
Decreased pronation is
cterzed by a more
rigid foot. where the
medial arch makes little
or no contact with the
ground. This results in
less shock-absorption
capability by the foot.




Rearfoot strike Forefoot strike
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TABLE 4.1 Effects of Footstrike and Foot Placement
Ecanomy
If you overstride, gh st recause the fod | :
‘ landing on your : ct too farin front '

heal

\ If youl ranm with a
! pendulum-like

- i_/ stride
GOOD FORM OVERSTRIDING
It you oversiride, Lo st
FIGURE 3.2: Pendulum shift landing on your ankle muse

forefoot the load.

compromise effickency




Muscles, tendons, ligaments, and fascia are used
more efficiently when the posture is correct.

FAMILIAR RUNNING FORM GOOD RUNNING FORM

Proper posture makes you breathe better.

The stepping position get better during running

< Bad posture >







Why is it important to move your arms?
« Optimize the movement of lower limb
« Optimize the movement of the scapula

« Improve energy efficiency

< Bad posture >
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Why is leg movement important?

« When each joint moves organically together,
elastic energy can be used more efficiently.

&

« To produce an optimized force vector
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* Injury prevention -
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< Bad posture >
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Cortex —~—

e
It

Cerebellum @ — < - — — ®Vision

Vestibular @& —

Spinal Cord

@ - » Sensory processing

- —p Feedback

Somatosensory — Feedforward
(Proprioception, Pain,

Temperature, Tactile)

Muscle Spindles

- Muscles, tendons, ligaments, and fascia are used more efficiently when the posture is correct.
Proper posture makes you breathe better.

- The stepping position get better during running



RULE #5:BREATHE EFFECTIVELY

« Good breathing can improve energy efficiency and
reduce fatigue by affecting the nervous system.

 Incorrect running posture interferes with normal
diaphragm movement and chest expansion.

* Inhale and exhale through your nose, during low
and medium intensity running.

Easy paced run 3.3/ 44

Moderate paced run 2:2

Hard paced run 1:2 / 2:1
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1) ASSESSMENT

2) SPECTRUMOE!

ININGSTRENGTH
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3) RUNNINGROUTINE



9MOVEMENT ASSESSMENTS FOR RUNNING
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Posture

Toe-touch

Back Extension 6. Overhead Squat
T-Spine Rotation / lateral flexion 7. Single leg Squat

6-way of hip 8. Single leg wall calf raise
Toes up, Toes down 9. Jump Landing



9MOVEMENT ASSESSMENTS FOR RUNNING

 Posture

XJON



9MOVEMENT ASSESSMENTS FOR RUNNING

1. Toe-touch

XJON



9 MOVEMENT ASSESSMENTS FOR RUNNING

2. Back Extension

XJON



9 MOVEMENT ASSESSMENTS FOR RUNNING

3. T-Spine Rotation lateral flexion

XJON



9MOVEMENT ASSESSMENTS FOR RUNNING

4. 6-way of hip

XJON



9MOVEMENT ASSESSMENTS FOR RUNNING

5. Toes up, Toes down

XJON



9MOVEMENT ASSESSMENTS FOR RUNNING

6. Overhead Squat O N

XJON



9MOVEMENT ASSESSMENTS FOR RUNNING

1. Single leg Squat

XJON



9MOVEMENT ASSESSMENTS FOR RUNNING

AXJON

8. Single leg wall calf raise



9MOVEMENT ASSESSMENTS FOR RUNNING

9. Jump Landing

XN'®

XJON



v Optimal stress distribution

v'Development of running techniques

Tendon / Elastic Strength

v'Running Economy

Muscular Strength Joints /
Force absorption / Propulsion capacity

Mobility & Stability
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. Foot and Ankle
. Knee

. Hips

. Lumbo-pelvic

. Spine

. Shoulder



MOBILITY AND STABILITY WORKS

1. Foot and Ankle




MOBILITY AND STABILITY WORKS

1. Foot and Ankle




MOBIEITY-AND STABILITY WURKS

1. Foot and Ankle




MOBILITY AND STABILITY WORKS

1. Foot and Ankle




MOBILITY AND STABILITY WORKS

1. Foot and Ankle

\0




MOBILITY AND STABILITY WORKS

1. Foot and Ankle
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MOBILITY AND STABILITY WORKS

2. Knee




MOBILITY AND STABILITY WORKS

2. Knee




MOBILITY AND STABILITY WORKS

2. Knee
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MOBILITY AND STABILITY WORKS

3. Hips

B -




MOBILITY AND STABILITY WORKS

3. Hips
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4. Lumbo-pelvic




MOBILITY AND STABILITY WORKS

4. Lumbo-pelvic

”



5. Sp

ine




5. Spine




5. Spine
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6. Shoulder




6. Shoulder




6. Shoulder




STRENGTH WORK:ABSORPTION AND PROPULSION




STRENGTH WORK:ABSORPTION AND PROPULSION

1. Hip Extension




STRENGTH WORK:ABSORPTION AND PROPULSION

2. Step Up




ABSORPTION AND PROPULSION

STRENGTH WORK




STRENGTH WORK:ABSORPTION AND PROPULSION
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STRENGTH WORK:ABSORPTION AND PROPULSION

2. Step Down




STRENGTH WORK:ABSORPTION AND PROPULSION

1. Lunge




ABSORPTION AND PROPULSION

STRENGTH WORK

2. Single leg ball squat




STRENGTH WORK:ABSORPTION AND PROPULSION

3. Deadlift: Both




ABSORPTION AND PROPULSION

STRENGTH WORK

ingle

)

3. Deadlift




ABSORPTION AND PROPULSION

STRENGTH WORK

4. Heel Drop




ABSORPTION AND PROPULSION

STRENGTH WORK

5. Box Jump




STRENGTH WORK:ABSORPTION AND PROPULSION

6. Side Jump




ABSORPTION AND PROPULSION

STRENGTH WORK

Both

7. Hop




STRENGTH WORK:ABSORPTION AND PROPULSION

7. Hop: Single leg




Your run Recovery jog Recovery stretches

\‘Na_rmA-_upAlogA - Stretches and drills

00%REDUCTION INRISK OF OVERUSE INJURY IS
POSSIBLE FROM A WARM-UP PROGRAM



STRESS ADAPTATION CYCLE

Training Stimulus is not

only about running, but
also strength and power
training as well !

STRENGTH
RUNNING







