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Dear Student 

Welcome to Foundations of Anatomy. 

The purpose of this module is to provide the student of 
human movement with a sound understanding of the basic 
elements of the subject that are most pertinent to their 
studies.   

It has been designed to provide you with a comprehensive 
reference source and to add structure to your study; which 
is essential if you are to gain a thorough understanding of 
the subject.  

This module may be used on its own. However, the best 
results will be achieved by also attending any 
corresponding Intelligent Fitness training days.  

It is easy to feel rather daunted by the jargon and technical 
terms which are associated with this subject, so wherever 
possible lay terms are used and explanations given as the 
relevant technical terminology is introduced. 

I trust you will find this module worthwhile. 

 

David Wells 

Principal Intelligent Fitness Trainer 
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Key Terms 

Anterior  
(ventral) 

To the front or in front,  e.g. the patella 
is anterior to the knee joint. 

Posterior 
(dorsal) 

To the rear or behind, e.g. gluteus 
maximus is posterior to the hip joint. 

Superior  
(supra, cephalic) 

Above in relation to another structure, 
e.g. the head is superior to the 
shoulders. 

Cephailc (the head), towards the 
head. 

Inferior  
(caudal) 

Below in relation to another structure, 
e.g. the elbow is inferior to the 
shoulder. 

Caudal (the tail), towards the tail. 

Lateral Away from the midline of the body or 
median plane, e.g. the shoulder is 
lateral to the sternum. 

Medial Towards the midline of the body or 
median plane, e.g. the sternum is 
medial to the shoulders. 

Distal  Away from the trunk or further from a 
point of origin, e.g. the foot is distal to 
the knee. 

Proximal Toward the trunk or point of origin, 
e.g. the knee is proximal to the ankle. 

Superficial Close to the surface or toward the 
surface of the body. 

Deep Away from the surface of the body. 

Contralateral On the opposite side of the body. 

Ipsilateral On the same side of the body. 

Intermediate Between two structures. 
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Additional terms – anterior view 

HEAD (CEPHALIC) 

Cranial  

Facial  

NECK (CERVICAL) 

UPPER LIMB 

LOWER LIMB  

Hip  

Leg (crural) 

Foot  
(Pedal) 

Ankle (tarsal)  

Toes (digital, 
phalangeal) 

Breastbone (sternal) 

Navel (umbilicus) 

Armpit (axillary) 

Arm (brachial) 

Front of elbow 
(antecubital)

Forearm 
(antebrachial) 

Wrist (carpal) 

Thigh (femoral) 

Pubis 

Hip (coxal) 

Groin (inguinal) 

Patella 

T
R

U
N

K
 

Thoracic  

Abdomen 

Pelvis 
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Exercise and Bone Tissue 

Bone is very sensitive to the forces placed upon it and has 
the ability to alter its strength in relation to mechanical 
stresses and strains. 

Exercise creates a range of mechanical forces that cause 
deformation of specific regions of the skeleton. These 
forces can be: 

    Bending forces 

    Compressive forces 

    Torsional forces 

    Forces created by muscular contractions on the 
tendinous insertion of a muscle into bone 

In response to this loading, osteoblasts migrate to the bone 
surface that is under increased stress and begin the 
process of remodelling.  

The bones of athletes, which are repetitively, highly 
stressed, become significantly thicker and stronger than 
those of sedentary people.  

 

Minimal essential strain 

The threshold stimulus that initiates new bone formation is 
referred to as minimal essential strain (MES). A force that 
reaches or exceeds this threshold and is repeated often 
enough will initiate this remodelling process in the specific 
areas involved.  

It has been suggested that the MES is a level of stress 
approximately one tenth of the force required to fracture the 
bone. 

It is important to remember that the main mechanical 
stresses on bone, which stimulate remodelling, result from 
the pull of the muscles on the skeleton and the pull of 
gravity.   

Without mechanical stress, bone does not remodel 
adequately as resorption will outstrips reformation.  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For Example 

If a person is bedridden or has a fractured bone in a cast, 
the strength of the unstressed bones diminishes.  

Astronauts who are subjected to the microgravity of space 
lose bone mass.  

In both these cases the losses can be as great as 1% per 
week. 
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Intervertebral discs 

Between adjacent moveable vertebrae lie the intervertebral 
discs, of which there are 24. Each disc has an outer fibrous 
ring of fibrocartilage called the annulus fibrosus, an inner, 
soft, pulpy, highly elastic, hydrophilic (water attracting) 
substance called the nucleus pulposus, and hyaline 
cartilage end plates.  

 

 

 

 

 

 

 

 

 

The discs form strong joints, permit movement, absorb 
shock and are primarily responsible for the various curves 
found in the spine. The discs increase in size as they 
descend the spine, the lumbar discs having an average 
thickness of 10mm - twice that of the cervical discs.  

Under compression, the discs flatten, broaden and can 
bulge from their intervertebral spaces.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
The pressure inside a disc varies according to the position 
of the body and with external stress.   
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For Example 

When the spine is extended the nucleus pulposus moves 
anteriorly thereby increasing the tension in the anterior part 
of the annulus.  

Vertebral body 

Annulus  
fibrosus 

Nucleus pulposus 
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The Role of Muscles 

Having examined the different forms of muscle action, we 
can now examine the various roles muscles play in 
initiating, controlling and preventing movement. 

Agonist 

Agonists, or prime movers, are muscles that cause 
movement. 

 

 

 

 

Antagonist 

Antagonist muscles act in direct opposition to prime 
movers. Therefore, in order to allow free movement, the 
antagonist must relax and lengthen.  

 

 

 

 

 

Neutraliser 

Neutraliser muscles counteract the unwanted action of a 
muscle whilst permitting the desired action of that muscle.   

 

 

 

 

 
Regulators 

A regulator is a muscle that controls a movement caused 
by gravity by contracting eccentrically.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For Example 

The gluteus maximus is the agonist for hip extension. 

For Example 

The psoas major is antagonistic to the gluteus maximus 
during hip extension. 

For Example 

The left and right external oblique abdominal muscles 
neutralise one another’s opposing rotary actions whilst 
permitting the desired action of spinal flexion.  

For Example 

The hip and knee extensors work as regulators to control 
our descent as we sit down. 
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The stretch reflex 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Although the stretch reflex and the inverse stretch reflex are 
arguably those of greatest relevance to exercise 
professionals, it is important to acknowledge that many body 
movements may be considered to be based upon complex 
reflexes.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For Example  

Take for example, stumbling or tripping.  

When a person trips, the centre of gravity moves forward 
rapidly and, as a result, it may pass ahead of the feet. This 
causes the individual to become unstable and likely to fall.  

In response, a complex reflex occurs to rapidly move the 
leg(s) forward to prevent the individual falling. If the 
movement is rapid enough the feet will be moved so that 
they are once again directly below the centre of gravity 
allowing the individual to regain their balance.  

At the same time as the legs move, the arms may also be 
extended as a form of protection should the individual fail 
to regain their balance and fall. 

Effector 
Quadriceps 
femoris 
muscle 
contracts 
and relieves 
the stretch 

Sensory receptor 
Stretch and stimulates 
the muscle spindle 

Sensory neuron 

Motor neuron 

Integrating centre 
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