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What Determines “Function”?
Human NeuroMusculoSkeletal function ?

Choices? Desires? Goals?
The way something works!
What determines this? 

What determines the way your car 
works?
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Structure & Function
1. Its structure

“A strong interrelationship exists between structure and 
function. Structure, when predetermined, determines 
function!” -JS&F

2. Its processes of maintenance, control, & 
protection
Once designed, function is not determined by 
choice.
Your choices determine how long it will last.

I.e., are these choices within the short term and/or 
long term capabilities or capacity of the structure 
and its processes?
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Exercise / Force = Invasive
During exercise we must envision the 
action of, and effects upon, underlying 
related structures.
Too often we make training decisions by 
watching “skin” move. We must be 
constantly aware that…

“Exercise occurs on the inside. 
We must make decisions based upon the 

inside.”
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Exploring 
Structure

Understanding The 
Relationship Between Force, 
Structure, and Function
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Structure, Function, …& Force

“Anatomy is a function of gravity.” (force)
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Bone
According to the Thieme Atlas of Anatomy 

“…approximately 10% of the entire adult 
skeleton is remodeled each year, meaning that 
the skeleton is completely renewed over about a 
10-year period. This process is basically a 
functional adaptation of the bones to the 
dominant stress patterns to which they are 
exposed (and which vary over time).”

So, habits can become anatomy.
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Force on Structure
Stress = force created within a structure

Force exerted and area of distribution
Not automatically “bad”, in fact it is required!

Descriptions of stresses on/within structure
Through a bone = 

compression or...
Tension

All are important! (NASA study)
Do not assume a relationship to joint forces!
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Joint Structure
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Joints are the key!
Although a limb may be moving in space, it is 
due to motion at one or more joints. 
The meeting place for the forces on a bone.
The joint is the “center of the universe” for the 
muscles, forces, motions, etc.!
Regardless of how many joints are moving 
during an exercise, the individual joint cannot be 
dismissed.
The success of the entire movement… the 
opportunity to perform it… depends first and 
foremost upon the integrity of each individual 
joint.
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Joints are the key!

Where’s the joint? 
superficial vs. deep

..for the exercise professional it will be 
absolutely vital to understand joints from 
the inside… starting with their structure, 
both in general (knees, shoulders, etc.) 
and specific to the individual.
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Joint Structure

“The structure of a joint will determine its 
function.” -Joint Structure and Function 

… or its maximum potential function
Optimal function is also dependent 
upon neuromuscular orchestration.

“Anything that disrupts one part disrupts 
the total function of the joint.”

-JS&F
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Joint Motion
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Joint Motion

Without a doubt the most important 
concept to understand about joint motion 
is the type of motion. 
Ignoring joint motion (its characteristics, 
how it affects force, and how force affects 
it) is the most severe negligence in the 
traditional study of exercise by all related 
professions.
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Joint Motion

Rotatory motion
Axis (axes) 

The most important aspect of human 
movement to understand!

Principles of the Axis (1,2)
1. Axis = center of motion
2. Path is that of an arc
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Principles of the Axis (3,4,5)

3. Arc is within a plane of motion 
created by the axis

What’s a plane?
4. Plane is perpendicular to the axis
5. Direction of motion is tangential to 

lever/radius at any one point
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Direction of Rotation / Motion
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Principles of the Axis (6)

6. Axis of motion vs. “Axis of force”
or “Axis of potential motion?”
(Purely descriptive terms to aid learning 
and understanding in situations like 
isometrics)
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Axis: Advanced Perspectives (7,8)
RTS

Because in us there is no pin for an axis:
7. Shape of the contact surfaces = 

position of axis
8. “Instantaneous axis of rotation”

Joint alignment on a machine?



Instantaneous Axis/Center of Rotation
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Axis: Advanced Perspectives (9,10)

9. Ligaments + muscular orchestration 
are key! 

“Steering” or “Centrification”
= maintenance of axis
% contribution of active vs. passive 
tissue?

10. The axis is always in the convex side 
of the joint regardless of which is 
moving.
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Degrees of Freedom (of a Joint)
RTS

Opportunity allowed by the structure…
i.e. how many ways it can move as 
determined by its contact surfaces.
More specifically, how many axes/planes 
that are allowed or created by normal joint 
structure!
...more importantly, what is not an 
opportunity?!

Also affects the loading capabilities or force 
tolerance of the joint!



Joint Control

Active
(orchestrated contractile 
influences)
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Neuromuscular Influences

Active joint control
Position integrity leads to ROM integrity and 
influence on range

Unconscious / involuntary neuromuscular
“the present settings”

Conscious active control (strength, range, etc.)
Each active limit shows us

1. Potentially greater limitation to ROM (before passive 
structure depending upon joint and plane.)

2. The associated limits to a spectrum of planes
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Joint Control: Active

Muscles do one thing… generate force/tension
Skeletal muscle serves one purpose… joint 
control!
Muscle function: a mechanical perspective
1. Muscles only develop tension… only pull!
2. Muscle tension exerts a pull on both boney 

attachments!
The muscle cannot determine which end will 

move!
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More Perspectives on 
Muscular 
Orchestration
Exploring “Current Solutions”
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Orchestration = the Process of…

Demand Sensory 
Input Brain Output

Input perspectives
“Garbage in = garbage out” [?]

E.g. The foot and shoes?

A key question that must be considered: 
Is the body stupid, wrong, flawed and/or functioning 

“pathologically”? Or is it a supremely intelligent 
solution generating computer/machine?
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The “Prime Directive” (structure syllabus)

What is a prime directive? The ultimate goal, 
rule, or principle by which all things are governed 
and around which all important solutions are 
devised. 
What is the prime directive of the body?
Self-preservation!
Why does this matter?  When exploring the 
function, role, or purpose of any process or 
aspect of the body, keep this context in mind!
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The “Prime Directive” in Action
RTS

Is everything we find a hindrance really a 
mistake by the body? 

What we want/interpret as ideal vs. accomplishing the 
primary goal! (fight, flight, eat, procreate, etc.)

The macro–goal might require micro-sacrifice
Reserve judgment of what is good or bad.
Just because we don’t like for a person to limp, is 
it really the ideal compensation for the current 
scenario? 

A limp alters the forces and motion imposed on the 
injured side. 



The “Prime Directive” in Action
RTS

All things considered, is the current scenario 
really the optimal performance at this time?
What if the alternative is no performance? 
Historically, that would lead to death.

Is limited ROM a mistake?
Is excessive muscular tension a mistake? 
Is muscular inhibition a mistake?
Is human arrogance and limited 
perspective the real problem?



How Do We Intervene?
The arrogance of practitioners that we think we 
know enough to “fix” things. 
Without a doubt we can influence things, feel 
better temporarily, but is it the right choice?
Which is better a fractured, flailing arm or a cast? 
That doesn’t mean that we will want or need the 
cast forever. What if it is on too long?

Discussion: The orthotics dilemma
Be leery of “fixing things”. At first it may be better 
to detect, observe, make note, and look further 
with the proper context in mind. 
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How Do We Intervene?
Are you looking at a cause or a symptom?! 

A problem or a solution based upon the current 
internal options?

Do we intervene based upon the micro or macro 
view?
Do we align with the processes of protection and 
control, or interrupt them?

Sometimes we may have to “interrupt” to expedite 
“aligning”?
If we take away the body’s current solution we 
must give it another…

Add to the body’s arsenal so that it can solve the problem.
Role of MAT vs. ART, massage, stretching, jt adj/manip, etc.?
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How Do We Intervene?
Temper the desire to be an all-knowing fixer with 
the wisdom of a conscientious negotiator!
Be comfortable with questions and not knowing 
rather than a false sense of “knowing better than 
the body”. Part of the body’s job is to know itself!
Is this important for trainers? 

Consider the proliferation of “corrective exercise”, 
foam rollers, protocols, extreme exertion, etc.!
Be leery of forcing one into “ideal” ranges, alignment, 
gait, posture, etc.
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“Preparatory Regulation”

“the current settings”
“who will be available for work right now”
The orchestrated tension-inhibition scenario that 
is enacted upon/prior to waking and revised 
throughout the day allowing the motions, ranges, 
and force production available for use at any 
given moment.

Inhibition – Strategic force reduction?
Tension – Strategic range limitation?
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Compensation
The outcomes of strategically working within or around 
the current preparatory regulation, tension, inhibition, 
scenario. 
Making optimal use of what’s currently available to solve 
the movement/position dilemma at hand. 
This may stray the “norm” or the perceived ideal, but in 
reality may be today’s ideal based upon the current 
scenario. 
This solution is ideal in that it allows continued function 
(fight or flight), but the long term effects on the structures 
and tissues may be detrimental.
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Solutions
RTS

Compensation“Ideal”

Long-term 
optimum

Short-term 
optimum

“If you want a different recruitment or motion 
solution you should provide different options !”



Perspectives on Orchestration

“Cheating” and exercise
Mechanical efficiency vs. the goal?
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Perspectives on Orchestration

CONTROL IS THE 
KEY!!!!!
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