Physical Conditioning and Training

Foundations for Physical Conditioning


1.
Flexibility:

2.  
Muscle strength:

3. 
Muscle endurance:

4. 
Agility:

5. 
Power:

6.  
Aerobic capacity (cardiorespiratory endurance)



a.  mode:



b.  frequency:




c.  duration:



d.  intensity:

7.  
Body composition (ratio of fat to lean tissue)

Training: systematic process of repetitive, progressive exercise or work, involving the learning process and acclimatization.

Overload Principle (DeLorme and Watkins): increasing the strenuousness of exercise as able  

Periodization: the organization of training into a cyclic structure to attain the optimal development of an athlete’s performance capabilities.

The Quadratic Training Cycle


Pre-season:  6-8 weeks

-

-gear athlete toward safe and effective participation using SAID Principle

Specific Adaptation to Imposed Demands (Logan and Wallis): 


In-season: 

-purpose is to maintain high levels of fitness attained during preseason while 


concentrating on competitive performance 

-


Post-season: 

-


Off-season:  reach optimum levels of fitness

-maintain and further develop cardiovascular, respiratory and muscular systems, 


increase flexibility and speed, improve reaction time and agility

-

Flexibility: a large part of flexibility involves the warm-up and cool-down phases of an exercise program


Why:



-

-helps prevent injuries to muscles, tendons, and ligaments (?)

poor flexibility:  

hyperflexibility:  

-

-improves the necessary coordination when related to the activity

-

-faster and more complete dissociation of oxygen from the hemoglobin which 


improves oxygen supply during work


How:



-should be intense enough to increase body temperature and cause perspiration 



but not to cause fatigue

-begins with increasing blood flow by increasing heart rate 

-

-

-use a static stretch and not a ballistic because:

-

-less danger of overstretching or damaging tissues

-

-effective in relieving muscle soreness (?)

-place muscle at greatest length and hold for 30 (10 to 60) seconds and repeat

-

-should last at least 15 to 30 minutes and end 5 minutes before performance

-can also use PNF or active assisted stretches using agonist (prime mover) and 


antagonist (opposing muscle)-CRAC method

Strength: capacity to exert force; ability to do work against resistance

Goals of strengthening:



-

-increase power and speed-performance capabilities (explosiveness)

-increase strength (force output) to be stronger than opponent

-

-recruitment of muscle fiber increases

-

Types of muscle contractions:



Isometric

Isotonic

Isokinetic

Plyometric

Isometrics-forcefully contracting a muscle in a static position (no change in the length of


 muscle or the joint angle)

Positives

-

-

Negatives

-

-limited to specific angle

-

Isotonics-moving a resistive force through a full range of motion



a.  concentric: 



b.  eccentric: 

Positives: 

-

 


-develop optimal strength

 


-develop skill and coordination

 


-

Negatives: 

-

-different weight throughout because of momentum and gravity

-slow and controlled movement that is not specific

-

-not always safe

Isokinetics: a dynamic resistive exercise that incorporates a full range of motion with the 

maximal force at all points in the range of motion.

-

-have a constant and consistent force which adjusts during the range of motion

-

-more often used in rehab

Positives

-

-train at various speeds with specific effects due to the contraction speed

-

-

-minimal muscle soreness

-very safe

-

Negatives

-

-can cheat the machine

Plyometrics-

-developed from exercises used in 1960’s

-

-concentrates on large amount of force in a very short period of time

3 distinct phases to plyometrics:




1.  A vigorous stretch-“spring loading”-eccentric contraction

2.  

3.  

Closed kinetic chain exercises: 


(multiarticular closed chain is created)

Open kinetic chain exercises: 







(one joint will be worked at a time)

Muscle soreness:

-
-specific indicators include acute muscle soreness, muscle stiffness, delayed muscle 


soreness, and muscle cramping
Two types:

acute muscle soreness

delayed onset muscle soreness (DOMS)
Acute muscle soreness

-
-caused by:


- 


-tissue edema (pumped up feeling)

-disappears within a few minutes to several hours after the exercise


Delayed-onset muscle soreness

-muscle soreness felt a day or two after a heavy bout of  exercise

-

-peak intensity of discomfort somewhere between 24 to 72 hours until it has 


completely disappeared within 7 to 10 days

-

-several theories as to cause

-structural damage in the muscle membranes

-inflammatory reactions in the muscle

-

Facts about muscle soreness

-only affects skeletal muscle

-

-attributed more to eccentric contractions

-to date is unavoidable

-

-offers protection against redevelopment  for at least 6 weeks (may be due to 


adaptive process of healing)
Prevention

-reducing the eccentric component of muscle action during early training

-

-beginning with a high-intensity, exhaustive bout of eccentric-action exercise,


which will cause much soreness initially but will decrease future pain







