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Demonstrates capacity increase perfectly!
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£ € S0, in the face of
overwhelming odds,
I'm left with only one
option. I'm gonna
have to science the

shit out of this. 59

The Martian




EXEVI—DHEADBZVWOREWZ &H?
Vo N
|‘[ il ‘ H\:\‘:\

c RV T A= RNREOWREBLZENFER LIZDIF
- BBV — OENL L
~ MRIOA —5—hHV% )

- ABIFMHNZ U




DISC FINDINGS IN NORMAL SUBJECTS
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Find your age on the Age in Years line then look up the chance
of a findings being present before vour symptoms begin.
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Figure 1.12 The strength of rested tissue deteriorates dramatically compared to normal tissue. In
this medial collateral ligament of a rabbit knee that rested for 9 weeks, two-thirds of the strength
has been lost. From Mooney V. The subacute patient: To operate or not to operate. In: Mayer TG,
Mooney V, Gatchel RJ, eds. Contemporary Conservative Care for Painful Spinal Disorders.
Baltimore: Lippincott, Williams & Wilkins, 1997.
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Benson RT, Tavares SP, Robertson SC, et al.
Conservatively treated massive prolapsed discs: a

/-year follow-up. Ann R Coll Surg Engl
2010;92:147-153.
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Albert HB, Manniche C. The efficacy of systematic
conservative treatment for patients with severe sciatica.

Spine 2012:37:531-542.
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TRY TO SEE
THINGS FROM MY
POINT OF VIEW.
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Matched treatment superior to
evidence-based tx

* Non-specific LBP pts are
heterogenous

— Directional Preference
Exercise — e.g. McKenzie

— Manipulation B
— Stabilization Exercise i

Laboeuf-Yde, Fritz, Brennan (';'/%e;\ I



Medical

T =
= @
[ =
e

o @
o =
£ =
o @
Q=

mendatic
x treatment classifications




et

=

5
=
o
x
=
e
=




linear model of training | .~
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TRAINING
EFFECT

TRAINING LOAD

x Henk Kraaijenhof
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if you load a dysfunction...

it gets worse. |
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THE STORY OF THE HUMAN BODY
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Moderate
Physical activity

the relationship between physical activity levels and back
injury. Individuals with very low and high levels of activity have higher risk of
injury but for different reasons. Modified from figure 6.4 in M. A. Adams et al.
(2002). The Biomechanics of Back Pain. Edinburgh: Churchill-Livingstone.

FIGURE 29. Model of
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The problem i$ pot the
problem; the problem is

your attitude about the
Dl’Oblem Too little History of tissue stress Too much
(AFTAN ALY SPARROW Figure 1: Relationship of injury to

history of spinal load (after McGill, 1999).
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McGill S, Lower Back Disorders: Evidence-
Based Prevention and Rehabilitation.

2002, Human Kinetics, Champlain, IL
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Stuart McGill. Ph.D.
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Use it
or
lose it

Tissue injury

|
|
|
|

0
Too little History of tissue stress Too much

Figure 1: Relationship of injury to
history of spinal load (after McGill, 1999).

47



HRx&EHRWI & - —4&
EREBEMN S

48



Derived from: Hﬁ HE / 17k /%\

McGill S, Lower Back Disorders: Evidence-Based Prevention and Rehabilitation
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Performance
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NSCA
CEU QUIZ

Available at: http://www.nsca.com/Certification/Continuing-Education/CEU-Quizzes

The Back Squat:

A Proposed Assessment
of Functional Deficits and
Technical Factors That
Limit Performance

Gregory D. Myer, PhD, CSCS*D,'*%* Adam M. Kushner, BS, CSCS,' Jensen L. Brent, BS, CSCS,”

Brad J. Schoenfeld, PhD, CSCS, FNSCA,® Jason Hugentobler, PT, DPT, CSCS,'”’

Rhodri S. Lloyd, PhD, CSCS*D,? Al Vermeil, MS, RSCC*E,*'° Donald A. Chu, PhD, PT, ATC, CSCS, FNSCA,'%'"-'2
Jason Harbin, MS,'® and Stuart M. McGill, PhD'*




THE MOVEMENT TESTS
Overhead Squat |

Hurdle Step
In-line Lunge
Shoulder Mobility
Active Straight Leg Raise
Trunk Stability Push-up
__ Rotary Stability
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Absorb what is useful
Discard what is not
Add what is uniquely your own

- Bruce Lee
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WWW.lasportsandspine.com
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2 1 2
Craig Liebenson
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craigliebensondc@gmail.com
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The Boxes are the same color.
Don’t believe me?

2= PUT 8 FINGER ACROSS THE MIDDLE OF THE PAGE s
SEEESEEE AND SEE FOR YOURSELF. [SSSsmmas s



ARLA

RSN clz /&R
FIILFYVILZIEINS
T,




What Happens?

Wind-Up 1s in CNS

from perceived threat

« Allodynia: Pain to
non-noxious stimuli
(e.g. lower threshold)
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/' PHYSICAL
| IMPAIRMENT

DISORDER &/or r=044

r=0.54 DISABILITY

r=0.27 PAIN
PHYSICAL /
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Fear of pain; Decreased
avoid actnnty Actlwty
Muscles
shorten and
become weak




Central Sensitization

“wind-up” from perceived threat
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Prior
experiences

16 Century

= Descending,
top down
modulation

= Ascending,
bottom up
information

Attention/
expectation

and structural
changes
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Cultural
Downregulation of
Movement

 “If you want your body to
feel better, feel your body
move better”

D Jacobs, PT

{ 3_\/{/}
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EXPLAIN PAIN




“Betweenstimulusand response, there is a space.

In that space lies our freedom and power to choose
our response. In our response lies our growth and

freedom.”
—Viktor Frankl
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&\.\@“ﬁm' Myelinate Nerve
Pathways

* Reduce the threat
value of pain




Neural Adaptation-

Myelination
Workshops

Patients w/ pain
need the right kind
and amount of
movement!
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N2 Sense ‘of Control

/’ Combmes autonomy (being free to
do what you want) and competence
(bemg good at what you do).

\\\

) 4
t's about ge tmg to choose your own
challeng dv_mg the necessary




Il WHAT MINDFULNESS MEANS TO ME « mindful.org

“Confidence is the cornerstone of great
performance. And it comes from just one
place: what we say to ourselves.”



EBIENIAVARNIYY 7 T—=77J K

x HE
x J\ESEfAr

x J7DAYEY T4 —3= MDD AL FX L

[TC




. Rehabilitajion
of the Spln e

A Practitioner’s Manual

REHABILITATION 2 PERFORMANCE

Q mermmmsonss  Craig Liebenson

B. EEIAEREHEK

L! FUNCTIONAL
TRAINING

HANDBOOK

(4| Craig Liebenson

LA SPORTS & SPINE
Function Better

Feel Better

uosuagars  NOOIANVH ONINIVIL TVYNOLLONNA

www.lasportsandspine.com L T pa——




DESIGNED TO MOVE

A Physical Activity Action Agenda
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The History of Earth As A Clock

Humans 11:£

Mammals 11::

Dinosa 10:56

Wamps ‘ 0:00:00 Formation of Earth ./:_ /—\ = _/E— l
os 1024\ EX oy - SUIRT-
S X —_ ,Meteorite Bombardment -
Trilobites 9:04 X 0:00 to 3 am
Jellyfish 8:48

E?;(;?avms ; : , e AT 4:00 Origin E%Téd);:ti%*ﬂflﬁ > 7 _’—Ef

of Life
Sexual fay ot 5:36
Reproduction @ i Oldest

S W Rl - - - 200,000 £F

Iron-Form d[l(Jls

Source: [

A WALK THROUGH HUMAN EVOLUTION

The newest fossils have brought scientists tantalizingly close to the time when humans
first walked upright--splitting off from the chimpanzees. Their best guess now is that it
happened at least 6 million years ago

H. habilis . sapiers

Avdepﬂhecus A. af
ramlduskadabba (include: lur

In Millions of Years (All dates are approximate)

7 Present
Timeline by Joe Lertola







THE WORLD HAS STOPPED MOVING

JUST A FEW GENERATIONS AGO, PHYSICAL ACTIVITY
WAS A CONSTANT PART OF DAILY LIFE. NOW WE'VE DONE
AWAY WITH IT SO THOROUGHLY, PHYSICAL INACTIVITY
ACTUALLY SEEMS NORMAL. THE SOCIAL AND ECONOMIC
COSTS AND CONSEQUENCES ARE UNSUSTAINABLE.

http://designedtomove.org/
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The shape of things
to come

Available calories per person per day, 1909-2009
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School of Public Health,
Harvard University
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Packing on the pounds
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MOVEMENT
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already

Our interactions with
the healthcare system are
only the tip of the iceberg.

Self-care

is and has always been
our predominant
form of health care.
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Chung SG. What Is on the Horizon? Adding a New Item to Our List: Mechanical Connective Soft Tissue. PM&R
2012; 01 2)(DO|:10.1016/j.pmrj.2012.03.001 )
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Seminowicz D A et al. J. Neurosci. 2011.

Tracey I, Bushnell MC. J Pain. 2009 Nov;10(11):
1113-20

Emerson, N., Zeidan, F., Lobanov, O., Hadsel, M.,
Martucci, K., Quevedo, A., Starr, C., et al. (2014). Pain
sensitivity is inversely related to grey matter in the

brain. PAIN, 155(3): 566-73.
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Ruscheweyh R. Pain. 2011;152(4):904-11. Pain is associated with regional grey matter reduction in
the general population.
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Rodriguez-Raecke R et al. J Neurosci. 2009:13746-50. Brain gray matter decrease in chronic pain is
the consequence and not the cause of pain.
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THE MORE THEY BURN

THE BETTER THEY LEARN

)

YOUR AMOUNT OF VAROUS ACADEMIC
OHiLD ACTIVITY ACTIWVITES ACHEVEMENT

Did m know that Research shows that students who earn mostly Rs are

almost twice as likely to get regular physical activity than

kl‘s wno are students who receive mostly Ds and Fs.
ph'slun' actl'e Physical activity can help students focus, improve behavior

and boost positive attitudes. Do what you can to help your
glt better madﬂS? child be physially active, be it running, biking or

swimming, Any type of physical activity is good, and
60 minutes a day is best, Their grades will thaak youl
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ehiasier g/ Burniie

MakingHe




A WALK THROUGH HUMAN EVOLUTION

The newest fossils have brought scientists tantalizingly close to the time when humans
first walked upright--splitting off from the chimpanzees. Their best guess now is that it
happened at least 6 million years ago

LAST COMMON ANCESTOR Orrorin tugenensls
It should have a mosaic ("Millen nium Man™;

of feature s reminiscent possiblé human ancestor)
of both apes and hummans-

but that's true of several

species already found, so .
identification might be tough Ardepithecus A, afarensis ?
ramidus k adabba (includes lucy) § 7
/ '

St

H. habilis

H. sapiers
MODERN @
HUMANS §

Chimpanzees

e

7 6 5 4 3

In Millions of Years (All dates are approximate)

Timeline by Joe Lertola

Present
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Anatomy

BOOSTS ENDORPHINS
EASING STRESS. TENSION, ANGER.
FATIGUE, AND CONFUSION

IN TEN MINUTES

LIMITS SICKNESS

BY HALVING ODDS OF CATCHING A COLD

WORKS

ARM &
SHOULDER
MUSCLES

/////////////// Tppppzzzzzzzzzzznzzzzazzzzzzzzzzzzz72z2727z2z2427

WALK

YOUR WAY TO BETTER HEALTH

Walking
REDUCES

GLAUCOMA RISK

HALV

ALZHEIMER'S DISEASE RISK
OVER. 5 YEARS

IMPROVES HEART HEALTH
BY INCREASING HEART RATE
AND CIRCULATION

IMPROVES
BLOOD

EglGAGES PRESSURE

MUSCLES BY FIVE POINTS

BUILDS BONE MASS,
REDUCING RISK OF
OSTEOPOROSIS

. STRENGTHENS LEGS,

INCLUDING QUADRICEPS,
HIP FLEXORS, AND HAMSTRINGS

BURNS

MORE FAT
THAN JOGGING

WALK!

IMPROVES
BALAN

I
L/////////////// WWw. EVERYBODYWALK.ORG
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Karel Lewit

"He who freafs
fhe sife bf

pain is Jost."”
- Dr, karel Lewif
#LASPORTSANDSPINE
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— Lao Tzu, Tao Te Ching
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Scientific Revolutions
Soecond Edtion, Enlarged

Ay - 4T
T wIinas O }'\'.A‘ln’

paradigm

observe
anomahes

| paradigm

Earth & Mars
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(Actors: Erlang,

Scala, sic)
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= ~ most intelligent,
. but the one most
~ responsive to
: change.
3 ‘. ~Charles Darwin, 1809

142



S HE Y AT

s BHDHBZIDH? - BEAFAETHHIDOH?
. BmpRiSiEMS) - EEEHHHIE (AMC)
-BEREINZDH. HBL - BEM(A—FT1x—Y3V) &
IZEEE DR % g S+ 2 WIEAENE - BRERER DD <
S5DH? D (AT H
—- HBORE - BENRKUD &
=SEIbaN

 BEDFET—)LHDWVWIEME (EFERE.
AM—Y, BE) IKFELTWBDOMN?
ZEFT—H I FHDIDOM? 143



ons
oS

&1

00000000000

20000000080

2000000 00000000

20 200

000000
NSNS

“osg

:
|
i

@ woters Kwe|

o
ww

o




Robert Newton p255

"7 AX DL TELICE

WTHEETH S :

N B e e s
A v Diewfl

o PRI Y A 7 DRI

s X ¥ Y 7 A DILR

* ARV T F =R U ADR
7.1 &
EHACE RV DEEMT
st st i

Editors
Marco Cardinale | Robert NW

Strength _-
and Cond

Biological Principles
and Practical Applications




THE MOVEMENT TESTS
Overhead Squat |

Hurdle Step
In-line Lunge
Shoulder Mobility
Active Straight Leg Raise
Trunk Stability Push-up
Rotary Stability
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Herring SA, Rehabilitation of muscle injuries. Med Sci Sports Exer
1990,22:453-456.
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p248-249, 807-809

Hanvard University
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Thex

« Maribo T, Iverson E, Andresen N,
Stengaard-Pedersen K, Schiottz-
Christensen B. B2 & [CR T 53
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Int Musc Med 2009:31:172-177
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GRIT:
A PERSONALITY/FACIOR
REFLECTING PERSISTENCEN

ACCOMPLISHING.LONG TERA
bOALS
- ANGELA DUCRWORTH

https://www.youtube.com/watch?v=_hAwj1eGvDw
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Antoine de
Saint-Exupéry

As for the Future, your task is
not to foresee, but to enable it.
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a NEW GENERATION of SUPER-ATHLETES—

STRONGER

and WHAT WE CAN LEARN from THEM

MARK McCLUSKY
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Altus, Citidls Fortius
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THE CORRECTIVE EXERCISE BELL CURVE
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Hahne A, Keating JL, Wilson S. Australian
Journal of Physiotherapy 2004,50:17-23.




Unless you find the driver
of bad movement,
and find the thmg that changes it
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There are no limits.

There are only plateaus,
and you must not stay there
you must go beyond them.

- Bruce Lee

2MMAquote
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Perjormance Enctional
DEManas S PACILY,

i The step by stej
McGill Method
to fix back pair

\

Stuart McGill pt

Optimizing Functional Performance
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(hips are level) (hips pull forward)
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NSCA
CEU QUIZ

Available at: http://www.nsca.com/Certification/Continuing-Education/CEU-Quizzes

The Back Squat:

A Proposed Assessment
of Functional Deficits and
Technical Factors That
Limit Performance

Gregory D. Myer, PhD, CSCS*D,'*%* Adam M. Kushner, BS, CSCS,' Jensen L. Brent, BS, CSCS,”

Brad J. Schoenfeld, PhD, CSCS, FNSCA,® Jason Hugentobler, PT, DPT, CSCS,'”’

Rhodri S. Lloyd, PhD, CSCS*D,? Al Vermeil, MS, RSCC*E,*'° Donald A. Chu, PhD, PT, ATC, CSCS, FNSCA,'%'"-'2
Jason Harbin, MS,'® and Stuart M. McGill, PhD'*
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Strength Circuit as an Evaluation Tool

Exercise/ Dysfunction Solution
Position
Hang/Good Lose posture on | Waiters Bow into hang

Morning & Bent initial movement | with stick on their back
Over Row = neurological
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Muscles which tend Muscles which tend

. i
to inhibition to tightness ’-\
Lower stabilizers Cervical erector spinae !
of the scapulae Upper trapezius
Levator scapulae 4
Shoulder girdle P :
external rotators Theranlimias 1

Lumbosacral ; 3 Erector spinae
Erector spinae

Gluteus
maximus

Hamstrings

Gastro-soleus

sole of foot
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Windows 26888 Advanced Options Menu
Please select an option:

Safe Mode
Safe Mode with Networking
Safe Mode with Command Prompt

Enable Boot Logging

Enable UGA Mode

Last Known Good Configuration

Directory Services Restore Mode (Hindows 2688 d
Debugging Mode k

Boot Normally

Use T and ¢ to move the highlight to your choice.
Press Enter to choose.
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“Gap Measurement”
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Functional Movement Screen : Shoulder Mobility

o a |
Frontal View 4 &
8 ' A

Score , 2 ]

®F1s5ts are within one and a half ®f1s5ts are not within one and a

; : ®Fists are within one hand length
Criteria e e hand lengths half hand lengths
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“fight for your KPI's” Dan Pfaff
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“Only one who devotes
himself to a cause with
his whole strength and
soul can be a true
master. For this reason

mastery demands all of
a person.”

Albert Einstein
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"These pefiods of
struggling o overcome
challenges are what
people find theanost

enjoyable —®
times of theiy lives" |

Flow i
-Milhaly Czikszentmihalyi
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Flow
Channel

Challenge

Anxiety
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Boredom

Skill

Flow" concept by Mihaly Csikszentmihalyl.  Drawn by Senia Maymin.



WHAT IS FLOW ?

€€y ou know that what you "
need to do Is possible to do,

even though difficult, %
and sense of time disappears

You forget yourself. You ;,k-»
part of something larger.”® %%

""‘ - _‘.-.'
f,““* ¥

-~ B -’

— Mihaly Csikszentmiha
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| RESEARCH REPORT |

PAVEL KOLAR, PaedDr, PhD'  JAN SULC, MO, PhDY « MARTIM KYNEL, D' = JAN SANDA, Ing* + OMDREJ EAKRT, M5:
ROSS ANDEL, PhD* « KATHRYM KUMAGAL DPT* » ALEMA KOBESOVA, MD, PhD

Postural Function of the
Diaphragm in Persons With and
Without Chronic Low Back Pain
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Memory. Hillsdale, NJ: Lawrence Erlbaum Associates; 1979:2344.
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“The first teacher you meet is
all around you-it is called the
environment.”

—Nick Winkelman, PhD
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1 INTERNAL CUES
refe;rence{}fgzhe body and

movement process (e.g.,

~ extend youi?"r_‘fhip)

!

EXTERNAL CUES

reference the environment
and movement outcome
(e.g., push the ground away)

NEUTRAL CUES

provide no explicit focus
(e.g., perform to the best of
your ability).
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"Monday Morning Takeaways"
_Cueing = Words

_Words = Thoughts
_Thoughts = Images
_lmages = Feelings
_Feelings = Actions

_Actions = Goals
Cues = Goals
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Warming-up .w w

Simple Reaction Exercises as
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But while runners differ, basic principles hever ch?nge.
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Motor neurons and locomotion: even
more complex than we thought
medicaln today.com

Locomotion in animals is a fascinatingly complex ability. The
latest look at motor neurons' role in motion reveals a
completely new layer of communication and intrigue.
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%) Rich Environment

A rich environment means an environment
with lots of novelty, unpredictability and
complexity—three things that catch and
focus our attention much like risk.
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Inclinometer
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Right Lumbar
' Erector Spinae
3. Mh‘“‘“‘ «‘ HM"\ Py
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' Gluteus Maximus
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' Biceps Femoris

Inclinometer

Right Lumbar
Erector Spinae

Left Lumbar
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4. ?‘M\M‘?
|

Gluteus Maximus

I Blceps Femoris

Flgure 3. Graphic illustration of an electromyographic recording of a typical re-
cruitment pattern of (@) a control group subject and (b) an injured group subject.
(Arrows indicate onset of activation; numbers indicate the sequence of activation.)
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T YOU No LONGRRG0-FoR A GAP TAT EXISTS,
THEN YOU ARE NO LONGER A RACING DRIVER.
- AYRTON SENNA
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“Learn the Skllls Master the Art”
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