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Readiness to Train

ÅPsychological 

ïFatigue  Perception
ÅPhysical 

ÅMental 

ÅCompetition

ÅPhysical Stress

ï Soreness

ï Sleep

ï Injury

ï Overtraining

ÅNutritional

ïCaloric Intakes

ïHydration

ïMacro Nutrients

ïTiming

Workout Design Demands



SPECIFIC EXERCISE 
STIMULI

Choices in the 

ACUTE PROGRAM VARIABLES

Program SPECIFIC PHYSIOLOGICAL 
ADAPTATIONS

THE WORKOUT Training
REPEATED EXPOSURE



Basic Principles of Resistance 
Training Programs

ÅSpecificity

ïGeneric

ïSports/Task

ïSpecial Considerations

ÅSAID Principle

ïSpecific Adaptations for 
Imposed Demands

ÅVariation in Training

ïPeriodization Models



Exercise Stimuli       Nutrition      Environment     Psychology

Physiological Systems ïCardiovascular, Endocrine, Immune, etc

Resistance Exercise

Organs                               

Cells and Cell Signaling

Receptors                         

Tissues                               

Gene Interactions, Expression and Protein Synthesis

Upstream Regulatory Elements

D

O

W

N

S

T

R

E

A

M





A multitude of signaling pathways are linked into 

networks and metabolic function!



Choice of Exercise

ÅStructural Multiple-joint 
vs. Isotonic

ÅSingle Isolated Joint

ÅMuscle Actions

ÅActivation/Angle

ÅType of Modality

ïIsokinetic

ïVariable Resistance

ïPower /SSC



Type of Resistance Exercises

ÅFixed Form Exercise

ÅMachines with the 
tracking of movement 

ÅMachine Fit

ÅMulti-joint

ÅStructural

ÅIsolated ςSingle  Joint

ÅFree Weights

ïFree form, multiple 
movement degrees of 
freedom, no fit problem

ïRequires balance and 
coordination
ÅDepends upon individual 

physical capabilities



Specificity

Generic  Specificity Sports Specific

What all sports need Motion Mechanics Specific



Single-Joint 1 joint 
action or muscle group

Multiple-Joint> 1 joint action and 

muscle group

Basic Strength and Total-Body Lifts



Intensity of Exercise

ÅExternal Load

ÅVelocity of Movement

ÅDuration of Action



Activation Threshold

HIGH

Moderate

LOW

Motor Unit

1RM
High Power

High Force

5RM

10 RM

15 RM

20 RM

TYPE I  TYPE II

Tesch et al., JSCR  1998

Goldspink, 1992

SIZE PRINCIPLE

Potential 
Aging Loss



Characteristics of Skeletal 

Muscle Fibers Types 

Myosin ATPase  stain,  pH 4.6   from  Dr Kraemerôs Laboratory

III A
II X

II XA



MUSCLE FIBERS

Muscle Fiber Type Transformation

I IC IIC IIA IIAX IIX
?

Oxidative Stimulus

Endpoint of 
Resistance Training

Current Terminology Type IIB in human are really Type IIX 


