Prerequisite Knowledge
Exercise Prescription requires fundamental knowledge that is typically learned in Anatomy and Physiology.  Knowledge of the skeletal system is required to understand proper movement patterns during exercise that allow the joints, ligamentous tissue, and bones to move safely.  Knowledge of the structure and function of the cardiovascular system helps one to understand the limitations to aerobic fitness and many diseases associated with the lack of physical activity.  Knowing the muscular system, allows us to understand exercises to condition the body properly.  However, Exercise Prescription also requires the knowledge and skills learned from Exercise Physiology.  This information enables us to understand how the body adapts to exercise and therefore serves as the foundation to why we prescribe exercise the way we do.  Finally, all gold standard fitness certifications, including the American College of Sports Medicine, the National Strength and Conditioning Association, and the National Academy of Sports Medicine all require detailed knowledge and application of the material learned in these courses.
The following is information you learned in Anatomy and Physiology, Exercise Physiology and Kinesiology.  While some of you may not have had Kinesiology yet, all of you should have completed the first two.  Many of you may have forgotten this information and therefore you will need to review and relearn this on your own.  I will always help you outside of class if you need it, just ask, but otherwise you must take the responsibility to make sure you understand all of the following PRIOR to the first day of the Fall semester.  I DO NOT have time in this class to have to go back and RETEACH this information to you.  I need to be able to talk about it and have you understand it so that we can cover the material I want to teach you in Exercise Prescription.  PLEASE TAKE TIME TO RELEARN THE FOLLOWING INFORMATION THIS SUMMER.  You can use the books you have had for the pre-requisite classes or the internet to clarify and gain a better understanding of the information if needed.  But bottom line, however you do it, I NEED you to have a thorough understanding of the following information for the FIRST day of class.  You will be quizzed and tested on this information throughout the semester including the FIRST quiz. 
I.
Anatomical Terminology
a.  Know what each term means and several examples of how you would use these terms to describe  
  anatomical locations (YOU SHOULD BE ABLE TO USE THESE TERMS AS A PART OF  
 YOUR LANGUAGE)
· Anterior vs Posterior

· Superior vs Inferior

· Distal vs Proximal

· Medial vs Lateral

· Superficial vs Deep

· Contralateral vs Ipsilateral

b.  Joint Motions:  Know how each of these motions are applied to each of the joints listed below.

· Abduction vs Adduction

· Horizontal Abduction vs Horizontal Adduction

· Diagonal Abduction vs Diagonal Adduction

· Flexion vs Extension

· Internal vs External Rotation

· Plantar Flexion vs Dorsiflexion

· Pronation vs Supination

· Eversion vs Inversion

· Radial vs Ulnar Deviation

· Depression vs Elevation of the shoulder girdle

· Retraction vs Protraction of the shoulder girdle

· Rotation of the spine  

II.  Skeletal System:  Know all bones including their location, alignment with other bones, spelling and a few of the key landmarks.

a.  Vertebrae

· 7 cervical, 12 thoracic, 5 lumbar, sacrum, coccyx

· Landmarks: body of vertebrae, disc (nucleus pulposus, annulus), spinous process   

b.  Clavicle

c.  Sternum

· Landmarks:  manubruim, body, xiphoid process

d.  Scapula

· Landmarks:  acromion process, spine of scapula, inferior and superior angles, medial border, 
glenoid fossa and labrum

e.  Humerus

· Landmarks:  greater and lesser tubercle, head of humerus, bicepital groove, medial and lateral            
epicondyles

f.  Ulna

· Landmark:  olecranon process

g.  Radius

h.  Carpals, Metacarpals, Phalanges:  do not need to know each one or any landmarks

i.  Pelvis
· Landmark:  anterior superior iliac spine, iliac crest, acetabulum 

j.  Femur
· Landmarks:  greater trochanter, head of femur, femoral condyles; intercondyloid notch
k.  Patella

l.  Tibia
· Landmarks:  tibial plateau, tibial tuberosity, medial malleoli, intercondyloid eminence

m.  Fibula  

· Landmarks:  lateral malleoli

l.  Tarsal Bones:  Calcaneus and Talus (only need to know these two)

o.  Metatarsals and Phalanges
III.  Joints
a.  Identify which bones make up each of the following joints, where they are located, and which  
  motions from above can occur at each of the joints labeled with a (*).
· Sternoclavicular Joint
· Acromioclavicular Joint

· *Glenohumeral Joint

· *Shoulder Girdle

· *Elbow Joint

· *Radioulnar joint

· *Wrist Joint
· *Iliofemoral Joint

· *Tibiofemoral Joint

· *Talocrural Joint

· *Subtalar Joint


IV.  Muscular System

a.   Know the locations, basic function, and spelling of these muscles.  Realize these muscles do more   
  than this, but these are their primary functions.
· Shoulder Girdle
1. Trapezius:  

upper:  elevation;  middle:  retraction;  lower:  depression
2. Rhomboids:  

retraction
3. Serratus Anterior:

protraction
4. Pectoralis Minor:

protraction

5. Levator Scapula:

elevation
· Glenohumeral Joint

1.  Deltoid:


anterior:  flexion;  middle:  abduction;  posterior:  horizontal 
                                          abduction
2.  Rotator Cuff: 

(all stabilize head of humerus in the glenoid fossa)

a. Supraspinatus:

abduction

b. Infraspinatus:

external rotation

c. Teres Minor:

external rotation

d. Subscapularis:

internal rotation
3.  Latissimus Dorsi:

adduction
4.  Teres Major:

adduction
5.  Pectoralis Major:

upper fibers:  upward diagonal adduction:  middle fibers:  
                                          adduction; lower fibers:  downward diagonal adduction
· Elbow Joint

1. Triceps:


extension of elbow and Glenohumeral Joint
2. Biceps:


flexion of elbow and Glenohumeral Joint
· Iliofemoral Joint
1. Gluteas Maximus:

extension 
2. Gluteus Medius:

abduction;  stabilization of pelvis
3. Tensor Fasciae Latae:
abduction
4. Iliopsoas:


flexion
5. Piriformis:


external rotation
6. Adductor Group:

adduction
· Tibiofemoral Joint

1. Quadriceps:  

all cause extension 
a. Rectus Femoris:
flexion of Iliofemoral Joint

b. Vastus Lateralis:
tracks patella laterally

c. Medialis:

tracks patella medially

d. Intermedius:
2. Hamstrings:  

all: flexion of Tibiofemoral Joint; extension of Iliofemoral Joint

a. Biceps Femoris:
externally rotates tibia

b. Semitendinosis:
internally rotates tibia

c. Semimembranosus:
internally rotates tibia
· Talocrural Joint

1. Gastrocnemius:

plantar flexion;  flexes Tibiofemoral Joint
2. Soleus:


plantar flexion
3. Tibialis Anterior:

dorsiflexion
4. Tibialis Posterior:

plantar flexion; inversion (anti-pronator)

 

5. Peroneals:


eversion
· Trunk Muscles

1. Rectus Abdominus:

flexion
2. Internal/External Obliques:
lateral flexion and rotation
3. Erector Spinae:


extension
b.  Muscle Fiber Type Characteristics
· Slow Twitch (Type 1):  aerobic, high mitochondria, high resistance to fatigue, efficient,  
moderate force production, low speed of shortening

· Fast Twitch (Type 2b):  anaerobic, low mitochondria, low resistance to fatigue, less efficient, high force production, high speed of shortening

· Fast Twitch (Type 2a):  in between Type 1 and Type 2a for all parameters   


V.  Cardiovascular System
a.  Know anatomy of the cardiovascular system.
· Chambers of Heart (including flow of blood)
1.  Right Atria, Right Ventricle, Left Atria, Left Ventricle

· Blood Vessels (including flow through the body)


2.  Aorta, Arteries, Arterioles, Capillaries, Venules, Veins

b.  Cardiovascular Parameters (norms at rest and during exercise for adults)

· Heart Rate, Blood Pressure, Stroke Volume, Cardiac Output, Target Heart Rate, venous return
· Hemoglobin, Myoglobin, Capillary Density, Mitochondria, Plasma Volume
VI.  Nervous System
a.  Know all the terms and concepts associated with the nervous system.
· Motor Neuron

· Motor Unit

· Firing Frequency

· Motor Unit Synchronization
· Muscle Spindles

· Golgi Tendon Organs

· Proprioceptors                
VII.  Body Composition
a.  Define the following terms.
· Fat Mass, Fat Free Mass, Lean Body Mass

· Visceral Fat, Subcutaneous Fat, Essential Fat

b.  Review the skinfold sites and a basic understanding how the technique is performed.
VIII.  Fitness Testing
a.  Knowledge of Fitness Parameters

· VO2max, Lactate Threshold, Excess Post Exercise Oxygen Consumption (EPOC), Oxygen Deficit, Respiratory Exchange Ratio (RER), Ratings of Perceived Exertion (RPE)  

b.  Know how to perform submaximal cycle fitness testing for the prediction of VO2max.
