



A N A T O M Y  A N D  P H Y S I O L O G Y  
 

Anatomy: 

Greek word; Ana (up) Tom (cutting); the 

same meaning as dissection.


Physiology: 

Greek word; Physis (nature, origin)’, and 

Logia (study of’); the scientific study of the 
functions and mechanisms which work 

within a living system.



H U M A N  S K E L E T A L  S Y S T E M  /  2 0 6  B O N E S  

Purpose  
• Store minerals

• Create blood cells

• Provide structure and protection to our organs

• Facilitate movement


Four Types of Bones 
• Long (femur)

• Short (wrist / ankle)

• Flat (skull / scapula)

• Irregular (vertebra) 


Bone Tissue 
• Compact - dense, smooth, strong

• Cancellous - soft and spongy


Parts of a Long Bone 
• Diaphysis - contains compact bone

• Epiphyses - the two ends which contain cancellous bone

• Periosteum - A membrane of living cells to which muscle and tendons attach 


Bone Marrow 
• Stores fat

• Produces blood cells

• Located in main shaft of the bone called the medullary cavity 


Axial Skeleton (80 bones) 
• Bones that form the long part of body

• Skull (22 bones), spine (33 bones), thorax (24 ribs, 1 sternum/breastbone)


Appendicular Skeleton (126 bones) 
• Bones that attached to the Axial Skeleton

• Shoulders, upper (arms) and lower (legs) extremities and hips

• Shoulder Girdle (4 bones) connects the arms to the Axial Skeleton

• Shoulder Girdle is made up of the scapula and clavicle

Upper Extremity (60 bones) 
• Arm (6 bones): humerus/arm, ulna, radius

• Wrist (16 bones), hand (10 bones), phalanges (28 bones)


Pelvic Girdle (2 bones)  
• Connects legs to the Axial Skeleton; made up of hip bones 

• Protects bladder, lower colon, rectum and reproductive organs

• Word Pelvis means ‘basin’
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Lower Extremity (60 bones) 
• Femur/thigh, longest and heaviest bone in body

• Connects to lower leg, which is made up of Tibia/Shin bone (takes all weight) and Fibula (takes 

no weight)

• Patella protects the knee joint

• Foot and ankle (26 bones and 33 joints) enable foot and ankle to take all the weight
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H U M A N  M U S C U L A R  S Y S T E M  

• Responsible for the movement of the human body

• Attached to the bones of the skeletal system are about 700 named muscles that make up 

roughly half of a person’s body weight

• Each of these muscles is a discrete organ constructed of skeletal muscle tissue, blood vessels, 

tendons, and nerves

• Muscle tissue is also found inside of the heart, digestive organs, and blood vessels. In these 

organs, muscles serve to move substances throughout the body


3 types of muscles: 

Visceral Muscle 
• Found inside of organs like the stomach, intestines, and blood vessels. 

• The weakest of all muscle tissues, visceral muscle makes organs contract to move substances 

through the organ. 

• Because visceral muscle is controlled by the unconscious part of the brain, it is known as 

involuntary muscle—it cannot be directly controlled by the conscious mind. 

• The term “smooth muscle” is often used to describe visceral muscle because it has a very 

smooth, uniform appearance when viewed under a microscope. 

• This smooth appearance starkly contrasts with the banded appearance of cardiac and skeletal 

muscles.


Cardiac Muscle 
• Found only in the heart, cardiac muscle is responsible for pumping blood throughout the body. 

• Cardiac muscle tissue cannot be controlled consciously, so it is an involuntary muscle.

• While hormones and signals from the brain adjust the rate of contraction, cardiac muscle 

stimulates itself to contract.

•  The natural pacemaker of the heart is made of cardiac muscle tissue that stimulates other 

cardiac muscle cells to contract. 

• Because of its self-stimulation, cardiac muscle is considered to be auto-rhythmic or intrinsically 

controlled.


Skeletal Muscle 
• The only voluntary muscle tissue in the human body—it is controlled consciously. 

• Every physical action that a person consciously performs (e.g. speaking, walking, or writing) 

requires skeletal muscle. 

• The function of skeletal muscle is to contract to move parts of the body closer to the bone that 

the muscle is attached to. 

• Most skeletal muscles are attached to two bones across a joint, so the muscle serves to move 

parts of those bones closer to each other.
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Front Muscles 
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Back Muscles 
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T E N D O N S  

• Most skeletal muscles are attached to two bones through tendons. 

• Tendons are tough bands of dense regular connective tissue whose strong collagen fibers firmly 

attach muscles to bones. 

• Tendons are under extreme stress when muscles pull on them, so they are very strong and are 

woven into the coverings of both muscles and bones.

• Muscles move by shortening their length, pulling on tendons, and moving bones closer to each 

other. 

• One of the bones is pulled towards the other bone, which remains stationary. The place on the 

stationary bone that is connected via tendons to the muscle is called the origin.

• The place on the moving bone that is connected to the muscle via tendons is called the insertion. 

The belly of the muscle is the fleshy part of the muscle in between the tendons that does the 
actual contraction.
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T H E  S P I N E  
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• Seven ribs which 
connect directly to the 
sternum (1-7)


• Three ribs which 
connect to the costal 
cartilages of the rib 
above (8-10)


• Two "floating" ribs 
which connect only at 
the back (11&12)


Quadratus Lumborum 
QL 

• the deepest abdominal muscle

• contributes to the stabilization and movement of the spine and the pelvis


•located in your lower back on either side of the lumbar spine

•attach to the iliac crest (top of the hip bone), the transverse 
processes of the L1- L4 (lumbar vertebrae) and the twelfth rib 
(your last rib). 

•starts at your lowest rib and ends at the top of your pelvis

•we use this muscle to sit, stand, and walk

•pain in the QL can be due to overuse, stress, and strain;  too 
weak or too tight;  repetitive motions and weak back 
muscles, which lead to poor posture
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Erector Spinae 

• a powerful group of muscles that work together to keep the spine erect and help it bend 
sideways; also assists in the extension of the neck so the head can turn whose job is to keep the 
spine erect, or upright


• erector then refers to erect, or upright

• spinae refers to the spine

• erector spinae muscles are three muscles: spinalis, longissimus, and iliocostalis

• each of these three muscles can be further subdivided into additional smaller muscles based on 

the region of the spine they are in

• spinalis comes from the Latin word spina which means “thorn”, it refers to the bumpy projections 

that you can feel along the length of the spine, the spinous processes

• longissimus is the Latin word for “longest”

• iliocostalis comes from the Latin words ilium, which refers to the large pelvic bone, and costa 

which means “rib”
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Abdominal Anatomy   



Rectus Abdominis 
Commonly referred to as the 
six-pack, the rectus abdominis 
is a sheet of muscle which runs 
laterally from pelvis to sternum. 
It originates at the pubis. 
Inserts into the fifth, sixth, and 
seventh r ibs . The rectus 
abdominis has thin bands of 
connective tissues to give it a 
washboard appearance. It’s 
basic function is to flex the 
trunk, increase abdominal 
pressure, and stabilize the 
pelvis. 


External Obliques 
These muscles run diagonally down and toward the midline of the body. They originate on the 
lower eight ribs and insert along your pelvis, at the bottom of your pubic area, and into the line of 
connective tissue down the middle of the rectus abdominis. These muscles rotate and laterally flex 
the trunk, and compress the abdomen. 


Internal Obliques 
As the name states, these muscles lie below the external obliques. They run diagonally upward 
and toward the midline of the body. They originate along the hip bone and ligaments, and insert 
into the lower three or four ribs. The internal obliques rotate and laterally flex the trunk and 
compress the abdomen. 


Transverse Abdominis 
Referred to as the transversus, this is the deepest layer of muscle. It lies below the internal 
obliques and wraps around the abdominal area. This is basically your factory-installed weightlifting 
belt. The transverse abdominis originates on the lower six ribs and along the hip bone and 
ligaments; and inserts into the pubic crest and compresses the abdomen. 
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Latissimus Dorsi 

•  located on the underside of the upper arm, in the area between the shoulder and elbow

•  one of the largest muscles in the back


• divided into 2 segments that are configured 
symmetrically along the backbone

• located in the middle of the back, and is partially 
covered by the Trapezius

• originates along the 7th Thoracic Vertebra (T7) region of 
the Spine and extends to its insertion point on the 
Humerus

• covers the lower tip of the Scapula (Shoulder Blade)

• when flexed, the muscle works at extending, adducting 
and rotating the arm, because of its size and central 
location, injury to this muscle can be debilitating, injuries 
may include rips and tears

• when aggravated the LD muscle is often the source of 
chronic shoulder and neck pain, and can cause tendonitis 
of the Shoulder Joint
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SI Joint  
Unlike other bones in your spine that are mobile, the sacrum is different. It consists of five 
vertebrae that aren’t capable of moving. Sacroiliac joints connect the pelvis to the spine and don’t 
really make many movements. Due to the fact that these joints carry your weight at all times, they 
are subjected to the wear and tear of cartilage which leads to pain and arthritis. Twisting yoga 
poses are top causes of injury to the SI joints. Pain in or near the sacroiliac, or SI joint is a growing 
complaint among yogis. 


In standing, the weight of the trunk, head, and upper extremities translates laterally out through 
this joint to the greater pelvis, and then through the pelvis to the legs, and finally to the feet and 
floor. This makes the SI joint critical to standing, and allows us to bear weight on our bones rather 
than letting the weight just hang and potentially injure soft tissue like the ligaments. Ligaments 
need to have integrity as they are responsible for holding bone to bone. If ligaments are 

overstretched and stressed, the surrounding tissue 
must work extra hard to help create the needed 
stability; which put it at risk of injury, too. 


The sacroiliac joints are located in the lower back region, located on each side of the spine. The 
primary purpose of these joints is to carry the upper body’s weight, which is why they endure a 
great amount of stress and pressure. 


SI joints are formed by the connection between two iliac bones (make up the pelvis) and sacrum, a 
triangular-shaped bone situated in the lower area of your spine. 


The common culprit that causes injury to the SI joint in yoga is the torquing that can happen in 
twisting asana.  If we put force on the twist without moving the pelvis and sacrum together, the SI 
join sustains the pressure - therefore working against the SI joint’s function.
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Psoas 



Structurally, your psoas muscles are 
the deepest muscles in your core. 
They attach from your 12th thoracic 
vertebrae to your 5 lumbar vertebrae, 
through your pelvis and then finally 
attach to your femurs. They are the 
only muscles that connect your spine 
to your legs. Your psoas muscles allow 
you to bend your hips and legs 
towards your chest, such as when you 
are going up stairs. They also help to 
move your leg forward when you walk 
or run. 


Your psoas muscles are the muscles 
that flex your trunk forward when you 
bend over to pick up something from 
the floor. They also stabilize your trunk 
and spine during movement and 
sitting. Your psoas muscles are vital 
not only to your structural well-being, 
but also to your psychological well-
being because of their connection to 

your breath. 


There are two tendons for the diaphragm (called the crura) that extend down and connect to the 
spine alongside where the psoas muscles attach. One of the ligaments (the medial arcuate) wraps 
around the top of each psoas. Also, the diaphragm and the psoas muscles are connected through 
fascia that also connects the other hip muscles. These connections between the psoas muscle 
and the diaphragm literally connect your ability to walk and breathe, and also dictate how you 
respond to fear and excitement. That’s because, when you are startled or under stress, your psoas 
contracts. In other words, your psoas has a direct influence on your fight or flight response! The 
psoas also connects your lower chakras with your top chakras, making it important energetically 
as well. 


Psoas Muscle Imbalance: When you have a tight (or short) psoas muscle, you may experience 
pain in your lower back or in your hips, especially when lifting your legs. This is caused by the 
muscle compressing the discs in the lumbar region of your back. Stretching your muscles and 
releasing the tension on the psoas is the best way to prevent this from happening. It takes time 
and daily attention to keep your psoas muscles relaxed, stretched, and strong. 


While most people with psoas issues have tight psoas muscles, there are some people whose 
psoas muscles can be overstretched. In this case, if you stretch your psoas and it is already 
overstretched, you will cause more problems. Your body will tell you what your psoas ultimately 
needs. Here are 7 ways to tell if you have a psoas muscle imbalance: 
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1. Leg length discrepancy. A tight psoas muscle can cause your pelvis to rotate forward. 
This in turn can cause an internal rotation of your leg on the affected side. The opposite leg 
will rotate externally in an effort to counter-balance, which will make the affected leg longer, 
every time you take a step, it drives your leg up into your hip socket.


2. Knee and low back pain. If you experience knee or low back pain with no apparent cause, 
it may be coming from your psoas muscles. When your femur is in essence locked into 
your hip socket due to a tight psoas muscle, rotation in the joint can’t occur. This can cause 
your knee and low back to torque. 


3. Postural problems. When your psoas is too short or tight, it can pull your pelvis into an 
anterior tilt, compressing the spine and pulling your back into hyperlordosis or “duck butt.” 
If your psoas is overstretched or weak, it can flatten the natural curve of your lumbar spine 
creating a “flat butt.” This misalignment is characterized by tight hamstrings pulling down 
on the sitting bones, which causes the sacrum to lose its natural curve and results in a 
flattened lumbar spine. This can lead to low-back injury, especially at the intervertebral 
discs. You may also feel pain at the front of your hip. Finally, it is possible for your psoas 
muscles to be both tight and overstretched. In this case, your pelvis is pulled forward in 
front of your centre of gravity, causing your back to curve (swayback) and your head to 
poke forward. 


4. Difficulty moving your bowels. A tight psoas muscle can contribute to or even cause 
constipation. A large network of lumbar nerves and blood vessels passes through and 
around the psoas muscles. Tightness in the psoas muscles can impede blood flow and 
nerve impulses to the pelvic organs and legs. In addition, when the psoas is tight your torso 
shortens, decreasing the space for your internal organs; this affects food absorption and 
elimination. As such it can contribute to constipation, as well as sexual dysfunction. 


5. Menstrual Cramps. An imbalance in your psoas muscles can be partially responsible for 
menstrual cramps as it puts added pressure onto your reproductive organs. 


6. Chest breathing. A tight psoas muscle can create a thrusting forward of the ribcage. This 
causes shallow chest breathing, which limits the amount of oxygen taken in and 
encourages over usage of your neck muscles. 


7. Feeling exhausted. Your psoas muscles create a muscular shelf that your kidneys and 
adrenals rest on. As you breathe properly your diaphragm moves and your psoas muscles 
gently massage these organs, stimulating blood circulation. But, when the psoas muscles 
become imbalanced, so do your kidneys and adrenal glands, causing physical and 
emotional exhaustion. In fact, according to Liz Koch, author of The Psoas Book, “The 
psoas is so intimately involved in such basic physical and emotional reactions, that a 
chronically tightened psoas continually signals your body that you’re in danger, eventually 
exhausting the adrenal glands and depleting the immune system.” 
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The Psoas and QL Relationship 

The psoas major and the QL are next door neighbors and you know how it can be if two 
neighbours don’t get along, especially seeing that they share a driveway!


The psoas is the engine of walking and a warehouse for trauma which makes it very important. Its 
next door neighbor the QL has a much different nature. It bends the body sideways and back up 
towards the mid line, and while important, it does not carry the same weight as the psoas major.


But, as is the case with the psoas’ sister muscle: the piriformis, you can’t have problems in one 
without have problems with the other. The psoas major attaches at six points inserting on the back 
half of the inner thigh at its base and then moving forward to cross the rim of the pelvis before 
moving back towards the spine and up, connecting on all of the vertebrae of the lower spine 
(lumbar) as well as the bottom vertebrae of the middle spine (thoracic).  It connects on each of 
these vertebrae on the front of the body of the vertebra as well as the costal processes. 


The costal processes are the little jutting bones on the side of the vertebrae that you can see in the 
picture above (The psoas major doesn’t attach on the costal process of the bottom thoracic 
vertebrae, only on the body).

The quadratus lumborum originates on the top of the pelvis and connects the pelvis to the rib cage 
with its attachment on the top ridge. In between, it attaches on the same costal processes as the 
psoas major. So while these two muscles have completely different functions their mutual 
connections (the driveway they share) marry them for life.


It is our belief that though the psoas major is the body’s most important muscle, there are a host of 
other muscles that are profoundly affected by its troubles and quadratus lumborum, along with 
piriformis, are the two most important muscles that are affected.


Let’s say that the psoas major is tight pulling the lumbar spine forward into an excessive curve. 
That forward pull takes the quadratus lumborum with it and it will no longer be able to function 
optimally.  Teaching people to stand and walk correctly will  focus a lot of attention on the psoas 
major but in almost every case the quadratus lumborum is habitually and chronically tight and 
fights hard to maintain its long held position. 
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Teres Minor / Teres Major 

The Teres major muscle is located near the Teres Minor 
muscle; the primary muscle found surrounding the 
rotator cuff. The Teres Major start just below the armpit 
and stop at the top of the Humerus. It’s considered a 
Medial Rotator and helps control certain movements of 
the Humerus. This muscle helps the Latissimus Dorsi in 
moving the Humerus back and down when extended, 
and stabilize the upper portion, or head, of the 
Humerus. 


The Teres Major causes 3 movements in the Shoulder 
Joint. Due to its insertion at the anterior side of the 
Humerus, it turns the Humerus medially (inward 
rotation), it pulls the Humerus towards the trunk 
(Adduction) and behind (Retroversion). As the fibres of 

both the Latissimus Dorsi and Teres Major run parallel, their motions in the Shoulder Joint are 
basically identical. 
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Infraspinatus 
This muscle’s name describes its location (below the spine). Infra means below or underneath. 
Spina refers to a spine; in this case it refers to the spine or ridge of the Scapula. This muscle is one 
of 4 Rotator Cuff Muscles. It covers the lower portion of the Scapula beneath the spine of the 
Scapula. Its tendon attaches to the back of the Humerus. This muscle is used to externally rotate 
arms. For example, writing, opening a door, or reaching behind you.




The Infraspinatus is a relatively weak muscle in most 
people. If it is called upon to suddenly perform heavy 
exertion, it can easily strain or tear. These lesions, or 
tissue damage, may be mild, moderate, or severe. 
Some people have a minor strain of the 


Infraspinatus tendon that continue almost unnoticed 
for years. They may experience slight discomfort when 
reaching for something on a high shelf or into the back 
seat of the car. However, when this minor lesion does 
not heal properly, it can set the stage for a more 
severe injury later. 


This tendon strain often occurs in people who play 
racquet sports and typically comes on slowly. This 
injury can occur when hitting a baseball, throwing 
something into the back of the car, or pulling off a shirt 
in an awkward manner. Infraspinatus tendinitis often 
persists for years, defying all attempts at diagnosis 
and treatment. The injury interferes with sleep, sports, 
and even everyday movements. It can be a very 
painful and tenacious injury.


Supraspinatus

• one of the four rotator cuff muscles

• abducts (moves away from the midline) the arm at the shoulder

• helps stabilize the humerus

• runs from the scapula to the humerus
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Rhomboids 

They run under the traps, are key muscles in the mid/upper back that squeeze the shoulder blades 
together and provide stability for the shoulder complex. They are important postural muscles that 
tend to become weak due to the prolonged amount of time people spend in slouching positions.  



Serratus 
 

Help move the arms multi- dimensionally and with 
great speed. We may not necessarily rely on them for 
quadrupedal locomotion, but they help us move 
forward by increasing the arm’s distance from danger, 
keeping predators at an arm’s length away or drawing 
an imaginary boundary. When the Serratus Anterior is 
flexed, it appears to lengthen the arm by wrapping the 
Scapula forward toward the chest. When done 
repetitively this creates a motion like flapping wings or 
a movement patterns like that of a four-legged animal. 


Serratus Anterior muscles are also known as the 
‘boxer’s muscles’ because of their mobility pattern. A 
boxer’s punch and reach come from the effectiveness 
of the Scapula protracting and retracting. The Serratus 
Anterior muscles are also breathing accessory muscles. 
They originate on the upper eight ribs and insert into 

the medial border of the Scapula. They stabilize the Shoulder Blades and when flexed will spread 
the ribs for an inhale. The greater the inhale, the greater the internal pressure. This pressure 
creates a strong support for action, balance, or resistance. When the Serratus Anterior muscles are 
weak, they contribute to neck problems, rotator cuff issues, numbness down the arm, poor 
circulation, and lymphatic return through the armpits. This last issue is a particular concern as it 
can lead to a backlog of toxins in the breast tissue and lymph nodes (this area must remain open). 


Because the Serratus stabilizes the position of the arm and shoulder, this muscle is important for 
poses like downward facing dog, dolphin, handstands, forearm balances, and wheel. Serratus is 
also a support for arm balancing. When activating Serratus you can do a variety of push-ups 
without bending the elbows. 
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Arm Muscles 
Flexors 

Muscles located at the top of the forearm near the elbow. Help rotate the forearm outwardly and 

inwardly. Flex the forearm at the elbow. 


Extensors  
5 major muscles help to move the wrist in multiple 
directions. When you clench your fist, these muscles 
bulge out from the skin. 


Deltoid 

The deltoid muscle controls the majority of the 
shoulder’s movements and enables the arm to have 
increased range of motion. 


Biceps 

Large muscle of the upper arm (aka biceps brachii muscle). Rests on top of the humerus bone. It 
rotates the forearm and flexes the elbow. 


Triceps 

This large muscle in the back of the upper arm helps straighten the arm. It is formally known as the 
triceps brachii muscle. 
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Gluteal Muscles  




Glute Max 

- Most powerful extensor and outward rotator of the hip.

- Works in the backward swinging of the leg.

- Supports the stabilization of the hip joint.


Glute Med  
- Sits deep beneath the maximus and farther up.

- Responsible for abduction and rotation of the hip (when the leg moves out sideways away 

from the body).


Glute Min 

- Smallest of the three gluteal muscles, but it still plays an important role in the appearance 

of the butt. 

- Located deeper and directly beneath the gluteus medius.

- Works together with the gluteus medius to perform abduction of the leg. 

- Responsible for medial rotation (towards the body centreline) of the thigh.


Weak or inhibited gluteal muscles can result in over active hamstrings, and cause low 
back pain, tight iliotibial bands and knee issues.  Without a strong gluteus medius to 
align the femur, knee and ankle, you are likely to over pronate your feet, which can 
lead to plantar fasciitis (heel pain), achilles tendinitis and shin splints. The gluteus 
medius holds our pelvis upright as we stand.  When it gets weak the piriformis has to 
compensate and as a result the piriformis gets bigger and tighter and you may 
experience piriformis syndrome.
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Tensor Fascia Latae 

• “tensor” comes from the Latin word “tendere” which means “to tense”

•“fascia” comes from the Latin word for 
“band”

•“latae” comes from the Latin word “lata” 
which means “side or lateral”

•The TFL or ig inates jus t beh ind 
(posterior) or to the outside of the 
Anterior Superior Iliac Spine or ASIS

•TFL inserts on the iliotibial band

•TFL  is one of two muscles that insert 
onto the iliotibial band; the other muscle 
that inserts onto the iliotibial band is the 
gluteus maximus

•TLF medially rotates and abducts the 
femur at the hip joint.

•assists in flexion and stabilizes the knee 
when it is extended as well as when we 
walk and run


Illiotibial Band

•the first part of the word, “ilio”, refers to 
the ilium, the large flat bone of the pelvis


• the second part of the word, “tibial” refers to the larger of the two lower leg bones, the tibia

• band refers to the fact that the iliotibial band is a narrow tendinous strip

• IT band is a continuation of the tissue of the tensor fascia latae that originates on the ilium and 

becomes a tendinous band

• IT band  inserts on the lateral (side) of the tibia

• stabilizes the knee, especially in walking and running
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Lower Leg Muscles 

Peroneus

•  there are 3 peroneus muscles that originate in the fibula and attach to the muscles in the foot

•  these muscles work together to move the foot


• the three muscles are: peroneus longus, brevis and 
tertius
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Piriformis 

•   Muscle behind the hip joint in the buttocks.

•  Small compared to other muscles around the hip and thigh.


• Aids in external rotation (turning out) of the hip joint.

• Piriformis muscle and its tendon have a close relationship to 
the sciatic nerve (largest nerve in the body) which supply the 
lower extremities with motor and sensory function.

•Common signs and symptoms experienced by people 
diagnosed with piriformis syndrome:

• Pain behind the hip in the buttocks.

• Electric shock pains travels down back of lower extremity.

•  Numbness in lower extremity.

• Tenderness with pressure on the piriformis muscle; especially 
while seated.


Pelvis 
The Pelvis is home to the base of 
the spine - the Sacrum and Coccyx. 
If the pelvis is not maintained in a 
neutral position the entire spinal 
alignment is off. Therefore, unable 
to achieve optimal alignment. In 
addition, the diaphragm (breathing 
muscle) will not be able to work in 
its full range of motion.  


To achieve a neutral pelvis: imagine 
the pelvis is a bowl of water and 
you do not want to spill the water 
over the sides, front or back.  

Another way is to imagine there are 
flashlights on the bottom of each sit bone (Ischium), and you want the lights to shine straight 
down; not toward your heels or to the space behind you.
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Hip Flexors 
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Legs 
Femur Bone  

- Longest, heaviest and strongest bone in the human body that support all of the body’s 
weight during various activities.


- Head of the femur forms the ball-and-socket hip joint with the cup-shaped acetabulum.

- Rounded shape of the head allows the femur to move in almost any direction at the hip.

- If the pelvis is not neutrally aligned, the femur bones begin to pull out of the hip socket, 

potentially causing everything from back and neck pain, to knee and ankle pain.
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Quadriceps 
The function of the quadriceps as a whole is to extend the knee (straighten the knee). The rectus 
femoris functions to extend the knee, and act as a hip flexor. The quadriceps all work to extend 

(straighten) the knee. The rectus femoris flexes 
the hip. The vastus medialis adducts the thigh 
and extends and externally rotates the thigh, 
and stabilizes the kneecap.


Quads are used whenever the knee is 
straightened. In everyday life, quads help get up 
from a chair, walk, climb stairs and squat. They 
are used in walking and running at the onset of a 
stride and get used significantly when going 
downhill. Quads get a real workout with cycling; 
cyclists have well developed quads. The quads 
are used in jumping; for example sports like 
basketball that require jumps.


Hamstrings  

The hamstrings consist of 3 muscles that are primarily responsible for flexion of the knee joint 
(bending of the knee), and assists with the extension of the 
thigh (move the upper leg backwards). They work in tandem 
to rotate the knee, and assist in maintaining a standing 
position with knees slightly bent. They also limit how far we 
can bend forward, as we try to touch our toes without 
bending our knees.


The hamstrings attach to the “ischial tuberosity of the 
hip” (the sit bones) and the “linea aspera” of the femur.  The 

linea aspera (LA) is the distinctive ridge found along the posterior aspect of the femur. When 
translated from Latin, LA means “rough line.”
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Knee Joint 

The knee joint is one of the strongest and most important joints in the human body. It allows the 
lower leg to move, while supporting the 
body’s weight. Movements at the knee 
joint are essential in many everyday 
activities, including walking, running, 
sitting and standing.


The knee, known as the tibiofemoral 
joint, is a synovial hinge joint formed 
between 3 bones: Femur, Tibia, and 
Patella. 


Along the medial side of the knee, the 
media l col latera l l igament (MCL) 
connects the medial side of the femur to 
the Tibia. Prevents forces applied to the 
lateral side of the knee from moving the 
knee medially. Likewise, the lateral 
collateral ligament (LCL) binds the lateral 
side of the femur to the fibula, and 
prevents forces applied to the medial 
side of the knee from moving the knee 

laterally.


2 Internal Ligaments:  Anterior and Posterior Cruciate ligaments 
- These 2 internal ligaments help to maintain the proper alignment of the knee.

- The Anterior Cruciate ligament (ACL) is the most anterior of these internal ligaments and 

extends obliquely from the inner surface of the lateral condyle of the femur to the anterior 
inter-condylar space of the tibia. 


- The ACL plays an important role in preventing hyperextension of the knee by limiting the 
anterior movement of the tibia. 


- Directly behind the ACL is the Posterior Cruciate ligament (PCL). 

- The PCL extends obliquely from the inner surface of the medial condyle of the femur to the 

posterior inter-condylar space of the Tibia. 

- PCL prevents the posterior movement of the Tibia relative to the Femur.
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Trapezius + Levator Scapulae 

Trapezius (Traps)  
The Trapezius Muscles are located between the shoulder and neck. They extend higher than the 
collarbone height, and are most noticeable from the frontal view. Although, they actually reach all 
the way down to the lower back region. 


The Traps consist of 3 sections of muscle fibres: Lower Trapezius, Middle Trapezius and Upper 
Trapezius Fibres. The Traps control the Scapulae (shoulder blades), which play a role in shrugging, 
neck movement, head support, and more. 
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Levator Scapulae (LS) 

Shrugging the shoulders (Scapula elevation) requires the use of LS and Trapezius. Fixation of the 
scapula by other muscles allow the LS muscles to work together to aid cervical extension, or work 
independently to laterally flex (side bend) the neck towards the side of the working muscle.
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Pelvic Floor 

These muscles work with the deep abdominal (tummy) and back muscles. They work with  the 
diaphragm (breathing muscle) to help support the spine and control the pressure inside the 
abdomen.  


During exercise, the internal pressure in the abdomen changes. When lifting a weight the internal 
pressure increases. When the weight is released the internal pressure returns to normal.  


Ideally, the regulation of pressure within the abdomen happens automatically. When lifting a 
weight, the core muscles work together with the pelvic floor muscles. For example, when the 
pelvic floor lifts, the abdominal and back muscles draw inward to support the spine, and breathing 
is easy (Diagram 1 below). In this scenario, the pelvic floor muscles respond appropriately to the 
increase in abdominal pressure.


Diaphragm Function, Core Stabilization & Alignment! It is all connected!
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Diagram #2

Pulling the belly button toward 
the backbone and holding the 
breath can cause bearing down 
on the pelvic floor.

Diagram #1

The pelvic floor lifts, 
the deep abdominals 
draw inward and 
there is no change in 
breathing.



If any of the core muscles, including the pelvic floor, are weakened or damaged, this coordinated 
automatic action may be altered.  In this situation, during exercises that increase the internal 
abdominal pressure, there is potential to overload the pelvic floor causing depression (Diagram 2 
above). When this happens many times during each exercise session, over time this may place 
strain down on the pelvic organs and may result in loss of bladder or bowel control, or pelvic organ 
prolapse. If a problem already exists, the pelvic floor symptoms can potentially be worsened.  


The Pelvic floor muscles need to be flexible to work as part of the core muscles; which means they 
need to be able to relax, as well as lift and hold. It is common for people to brace their core 
muscles constantly during exercise in the belief they are supporting the spine, however constant 
bracing can lead to the muscles becoming excessively tight and stiff. 


Pelvic floor muscle stiffness commonly coexists with muscle weakness and can contribute 
problems such as urinary urgency and leakage. Other problems often associated with the pelvic 
floor muscles being too tight include: pelvic pain, pain with intercourse and difficulty emptying the 
bladder (ref: pelvicfloorfirst.org.au).


Diaphragm 

- Dome shaped muscle.

- This muscle is primarily used to breathe.

- Inserted into the lower ribs, lie at the base of the thorax (chest), and separates the 

abdominal cavity from the thoracic cavity.

- A thin, skeletal muscle that voluntarily contracts. 

- Abdominal muscles are located beneath the diaphragm. 

- Diaphragm drops down on inhalations.

- Diaphragm rises up on exhalations.

- Proper diaphragm function is fundamental for proper core stabilization.

- Postural assessment can be indicative of the quality of the core stabilization.

- Core stabilization, the and position of the chest and pelvis, all affect the synchronized 

activity of the diaphragm and pelvic floor.
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N E R V O U S  S Y S T E M  

The Autonomic Nervous System (ANS), in vertebrates, is the part of the nervous system that 
control and regulate internal organs without any conscious recognition or effort by the organism. 
The ANS comprises 2 antagonistic sets of nerves: Sympathetic and Parasympathetic nervous 
systems. 


The Sympathetic Nervous System (SNS) connects the internal organs to the brain by spinal nerves. 
When stimulated, these nerves prepare the organism for stress by increasing the heart rate, 
increasing blood flow to the muscles, and decreasing blood flow to the skin. The SNS aids in 
emergency and stressful situations, and the body begins to change in order to prepare for the 
pending circumstances, which in turn activate the 'fight or flight’ reaction. These physiological 
changes are designed to give an added advantage for surviving emergency situations or making it 
through highly stressful situations.


The Parasympathetic Nervous System (PNS) promote routine activities, such as digesting food. It 
slows the heart rate, whereas the sympathetic system speeds it up. It sends blood to the digestive 
tract, while the sympathetic system sends it to the muscles. The PNS secretes the Neuro chemical 
Acetylcholine, which is the key leading to relaxation. The lowering of heart rate and blood pressure 
and the reduction of muscle tension are produced by the parasympathetic branch. Stress 
management techniques aim to induce a positive Parasympathetic state.
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F A S C I A  T I S S U E  

Under your skin, encasing your body and webbing its way through your insides like a spider web, 
is fascia. Fascia is made up primarily of densely packed collagen fibres that create a full body 
system of sheets, chords and bags that wrap, divide and permeate every one of your muscles, 
bones, nerves, blood vessels and organs. Every bit of you is encased in it. You're protected by 
fascia, connected by fascia and kept in ‘taut’ human shape by fascia.


In 2007, the first international Fascia Research Congress, held at Harvard Medical School, brought 
about a new demand for attention to the fascial system. Since then fascia has been repeatedly 
referred to as the "Cinderella Story" of the anatomy world, speaking both to its intrigue and the 
geekiness of those who study it. It was discovered that fascia is a major player in every movement 
you make and every injury you've ever had. 


Fascia wraps around each of your individual internal parts, keeping them separate and allowing 
them to slide easily with your movements. It's strong, slippery and wet. It creates a sheath around 
each muscle; because it's stiffer, it resists over-stretching and acts like an anatomical emergency 
brake. It connects your organs to your ribs to your muscles and all your bones to each other. It 
structures your insides in a feat of engineering, balancing stressors and counter-stressors to create 
a mobile, flexible and resilient body unit. It generally keeps you from being a big, bone-filled blob.


"Fascia is the missing element in the movement/stability equation," says Tom Myers, author of the 
acclaimed book Anatomy Trains. Myers was among the first medical professionals to challenge the 
field's ignorance of fascia in the human body. He has long argued for a more holistic treatment, 
with a focus on the fascia as an unappreciated overseer. "While every anatomy book lists around 
600 separate muscles, it is more accurate to say that there is one muscle poured into six hundred 
pockets of the fascial webbing. The 'illusion' of separate muscles is created by the anatomist's 
scalpel, dividing tissues along the planes of fascia. This reductive process should not blind us to 
the reality of the unifying whole”.


Grab hold of the collar of your shirt and give it a little tug. Your whole shirt responds, right? Your 
collar pulls into the back of your neck. The tail of your shirt inches up the small of your back. Your 
sleeves move up your forearms. Then it falls back into place. That's a bit like fascia. It fits like a 
giant, body-hugging T-shirt over your whole body, from the top of your head to the tips of your 
toes and crisscrossing back and forth and through and back again. You can't move just one piece 
of it, and you can't make a move without bringing it along.


Now, pull the collar of your shirt again, only this time, hold onto it for eight hours. That's about the 
time you spend leaning forward over a desk or computer or steering wheel, right? Now, pull it 
2,500 times. That's about how many steps you'd take on a half-hour run. Your shirt probably isn't 
looking too good at this point.


Fortunately, your fascia is tougher than your shirt is, and it has infinitely more self-healing 
properties. In its healthy state it's smooth and supple and slides easily, allowing you to move and 
stretch to your full length in any direction, always returning back to its normal state. Unfortunately, 
it's very unlikely that your fascia maintains its optimal flexibility, shape or texture. Lack of activity 
will cement the once-supple fibres into place. Chronic stress causes the fibres to thicken in an 
attempt to protect the underlying muscle. Poor posture and lack of flexibility and repetitive 
movements pull the fascia into ingrained patterns. Adhesions form within the stuck and damaged 
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fibres like snags in a sweater, and once they've formed they're hard to get rid of.  Every bit of the 
damage you've caused your fascia is reversible, and every one of the problems it's caused you 
were avoidable. You take care of your muscles with stretching and foam rolling and massage (foot 
yoga is a great way to release your fascia in your feet). 


In addition to creating literal interconnectedness, fascia plays a remarkable role of helping the 
human body to sense itself; without using eyes to see itself from the outside. Fascia is full of 
innumerable sensory nerve endings. Fascia is in constant communication with the brain relating to 
the human body’s position in space. Proprioception is the body’s ability to use inner vision to 
sense itself is (true sixth sense). 


Fascia system is a major organ of proprioception. The health of our fascia is connected to how 
developed our inner vision is. We all possess an acceptable level of proprioception. This supports 
the body to move through life. In recent years, it has become apparent that learning high quality 
proprioception is an important key to healthy aging. Research discovered a link between increased 
levels of proprioception and decreased levels of pain in the body. Therefore, more the brain can 
sense the body accurately; the body will experience less pain. The more developed the 
proprioception results are more natural and skilful daily movements. This reduces chance of injury 
in the first place; as the body ages this becomes increasingly important. 


Because the fascia system is a major organ of proprioception, the health of fascia is directly 
connected to how developed the inner vision is. One of the main ways fascia stays healthy is by 
moving in various and different ways (as opposed to repetitive). 


If fascia tissues are moved in the same way all the time (repetitive activities: running, biking, 
chaturangas, sitting at a computer for eight hours every day), the fascia tissues grow weaker and 
are more prone to injury. Alternately, if fascia tissues are moved in a wide array of movements 
(non-repetitive yoga, walking on varied terrains, climbing rocks and trees, regular bodywork and 
massage), fascia tissues respond by adapting to diversity of movement input and will grow 
stronger and be more resilient. Movement variability and high quality proprioception are some of 
the most powerful tools to utilize related to aging gracefully. 


Fascia research has offered many new insights about the structure and function of the human 
body. It is imperative to care for fascia tissues and keep the tissues moist through healthy forms of 
movement; this ensures the fascia will continue to do an amazing job of supporting the human 
body from the inside out. 
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O X Y G E N   

As we breathe, oxygen enters our lungs and is absorbed into the bloodstream. The heart pumps 
oxygenated blood to the muscles, so the muscles can produce movement. Breathing deeply 
increases the amount of oxygen produced in the body. When the body has more oxygen, the 
muscles have more opportunity to open and stretch with yoga postures.


Breathing techniques and patterns are regularly advocated for relaxation, stress management, 
control of psycho physiological states and to improve organ function. Anatomically speaking there 
is a favourable equilibrium (balance in breathing pressures) with breathing, which can be easily 
disrupted by fatigue or stress. One therapeutic goal of yoga is to reduce or alleviate some of the 
chronic negative effects of stress. This stress relief is one reason that breathing, or pranayama, is 
very central to yoga practices. 


Breathing, called ventilation consists of two phases, inspiration and expiration. During inspiration 
the diaphragm and the external intercostal muscles contract. The diaphragm moves downward 
increasing the volume of the thoracic (chest) cavity, and the external intercostal muscles pull the 
ribs up and outward, expanding the rib cage, further increasing this chest volume. This increase of 
volume lowers the air pressure in the lungs as compared to atmospheric air. Because air always 
flows from a region of high pressure to an area of lower pressure, it travels in through the body’s 
conducting airway (nostrils, throat, larynx and trachea) into the alveoli of the lungs. During a resting 
expiration the diaphragm and external intercostal muscles relax, restoring the thoracic cavity to its 
original (smaller) volume, and forcing air out of the lungs into the atmosphere. Whereas breathing is 
involved with the movement of air into and out of the thoracic cavity, respiration involves the 
exchange of gases in the lungs.


With each breath, air passes through the conducting zone into the microscopic air sacs in the 
lungs called alveoli. It is here that external (referring to the lungs) respiration occurs. External 
respiration is the exchange of oxygen and carbon dioxide between the air and the blood in the 
lungs. Blood enters the lungs via the pulmonary arteries. It then proceeds through arterioles and 
into the very tiny alveolar capillaries. Oxygen and carbon dioxide are exchanged between the 
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blood and the air; oxygen is loaded onto the red blood cells while carbon dioxide is unloaded from 
them into the air. The oxygenated blood then flows out of the alveolar capillaries, through venules, 
and back to the heart via the pulmonary veins. The heart then pumps the blood throughout the 
systemic arteries to deliver oxygen throughout the body.


Approximately 2/3 of the mass of the human body is oxygen. This makes it the most abundant 
element, by mass, in the body. Much of that oxygen is part of water, H2O. Although there are more 
hydrogen atoms in the body than oxygen atoms, they account for significantly less mass. Oxygen 
is also the most abundant element in the Earth's crust (about 47% by mass) and the third most 
common element in the Universe. As stars burn hydrogen and helium, oxygen becomes more 
abundant.


If you are going to be exercising for more than a couple of minutes, your body needs to get oxygen 
to the muscles or the muscles will stop working. Just how much oxygen your muscles will use 
depends on two processes: getting blood to the muscles and extracting oxygen from the blood 
into the muscle tissue. Your working muscles can take oxygen out of the blood three times as well 
as your resting muscles. 


Your body has several ways to increase the flow of oxygen and rich blood to working muscles. For 
example: 

• Increased local blood flow to the working muscle.

• Diversion of blood flow from nonessential organs to the working muscle.

• Increased flow of blood from the heart (cardiac output).

• Increased rate and depth of breathing.

• Increased unloading of oxygen from hemoglobin in working muscle.


These mechanisms increase the blood flow to the working muscles by almost 5 times. That means 
the amount of oxygen available to the working muscles can be increased by almost 15 times!
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