Chapter 9

Plyometrics

I. Introduction 

A. Definition of plyometrics – 
B. Importance of strength, power, and speed and their relationship to plyometrics 

II. Neuromuscular principles
A. Stretch-shortening principle 

B. Mechanical components 

1. Contractile elements (CC) 

2. Noncontractile elements 

a. Series elastic component (SEC) 

b. Parallel elastic component (PEC) 

3. Interaction of the SEC, PEC, and contractile component 

a. Concentric – 
b. Eccentric – 

c. Force production – 

C. Neurological components 

1. Stretch or myotatic reflex; monosynaptic response 

2. GTO's inhibitory response is slower than the stretch reflex 

3. GTO threshold is thought to be elevated during plyometric activity 

III. Plyometric force production

A. Influence of muscle stretch on potential energy 

B. Influence of range of motion on force 

C. Why plyometrics leads to increased power output 

D. Influence of plyometrics on coordination and therefore greater power production 

E. The greater the eccentric activity, the greater the concentric response will be 

IV. Plyometric exercise phases

A. Eccentric phase 

B. Amortization phase 

C. Concentric phase 

V. Pre-plyometric considerations

A. Strength 

1. Must have enough strength to  
2. Greater strength allows for
B. Flexibility 

1. Greater flexibility provides  

2. Greater flexibility provides  

C. Proprioception 

1. Provides  
VI. Plyometric program design

A. General progression 

B. Intensity 

C. Volume 

D. Recovery 

E. Frequency 

VII. Plyometric program considerations

A. Age 

1. Low volume and low intensity for  
2. Perhaps limit to age 16 and older 

3. Proprioceptive feedback mechanism is unable to provide necessary safeguards in younger patients 

B. Body weight 

1. The stresses imposed on tendons and joints may be too great for safe participation by heavy patients 

C. Competitive level 

1. Competitive patients are more appropriate candidates for moderate- and high-level plyometric exercises than recreational patients are 

D. Surface 

1. Yielding surfaces with shock-absorbing qualities are best 

2. Surface should not be so soft as to impede the concentric phase 

E. Footwear 

1. Should be supportive and provide some shock absorption 

F. Proper technique 

1. Midfoot landing position 

2. Timing, posture 

3. Quality of execution 

G. Progression 

H. Goals 

1. Individually determined by the patient's  
VIII. Precautions and contraindications

A. Precautions 

B. Contraindications 

IX. Equipment

A. Cones 

B. Boxes 

C. Hurdles 

D. Medicine balls 

E. Other equipment: jump ropes, stairs, barriers 

X. Lower-extremity plyometrics

A. Jumps-in-place 

B. Standing jumps 

C. Multiple jumps and hops 

D. Bounding 

E. Box jumps 

F. Depth jumps 

G. Selecting exercises with appropriate intensity 

XI. Upper-extremity and trunk plyometrics
A. Medicine-ball tossing 

B. Medicine-ball throwing 

C. Progression, intensity, sport-specific issues 

