Definition of Resistance exercise

	
	Description
	Advantages
	Disadvantages

	M

A

N

U

E

L
	Type of active exercise with resistance provided externally by the therapist. Resistance may be modified if weakness or discomfort noted.
	- Can alter with hands on feedback
	- Inconsistent

- Time inefficient

- force maxed at max strength of therapist.

- Can’t measure quantitatively

	M

E

C

H
	Reistance is provided through use of equipment or mechanical device.
	- Consistent

- Time efficient

- Resistance may be quantitatively measured
	- No hands on feedback




Goals and Indications of Resistance Exercise (3)

INCREASES….

1)  Strength – force and tension are in direction relationship when talking of contracting muscle production. For increase in strength, muscle must be loaded or resisted. Hypertrophy is the key to increased strength. Hypertrophy and increased muscle fiber recruitment leads to increased tension level. Strengthening exercises tend to involve type II phasic muscles. 

2) Muscular Endurance – low-intensity rep exercises over a long period of time. Improved by doing exercises against mild resistance for many reps. Exercises tend to stimulate type I slow twitch fibers. (tonic or postural muscles most often).
3) Power – P=Fxd/time…. Too improve… increase amt of force or reduce time it takes to produce force. 
Factors that influence the strength of normal muscle (7)

	Cross-section size of muscle
	Larger the diameter, the greater the strength

	Length-tension relationship
	Greater tension when slightly lengthened at contraction

	Recruitment of motor units
	Greater number of motor units recruited, greater force 

	Type of contraction
	Eccentric – Isometric – Concentric. (most to least)

	Speed of contraction*
	(for concentric) greater torques produces at slower vel

	Fiber type distribution
	Type II generates more force but fatigues faster

	Energy stores and blood supply
	Oxygen carries capacity…


*speed doesn’t really affect eccentric contractions. 
Contraindications for Resistance Exercises(2)
	Inflammation
	Resistances can incr symptoms. Muscle setting exercises appropriate. 

	Pain
	If severe pain present for more than 24 hrs, alter or stop exercise.


Precautions for Resistance Exercise(7)
	Cardiovascular precautions
	Avoid Vasalva maneuver. This leads to a transient decr in bp thus an incr in HR

	Fatigue
	Response to muscle perturb, energy/oxy decr, lactic acid incr 

	Recovery from fatigue
	Allow reboot time. Light exercise during may be helpful

	Overwork
	Not fatigue. Temp or perm strength deterioration. 

	Substitute Motions
	Compensation for weakness. (e.g. Arch back on max bench)

	Osteoporosis
	May lead to fractures… so avoid heavy lifting. 

	Muscle Soreness
	Ischemia, hypoxia, metabolites buildup
DOMS – develop 12-24hrs.., peak 24-48hrs.., last 5-7days


Types of Resistive Exercises*
	(ISO)
	Definition
	Advantage
	Disadvantage

	T

O

N

I

C
	Dynamic exercise against constant load. Tension varies as muscle length varies through ROM.
	-Includes concen and eccent
- strength incr is evident

- exercise multiple joints simultaneously 

- may perform open or closed chain position
	*Amount of resist is limited to weakest point in ROM.
-unable to quantify work, power, torque. 
- substitution occurs more easily

	K

I

N

E

T

I

C
	Accommodating resistance. Constant speed. Maximally loads the muscle through the entire range of motion. 
	- max resis through ROM

- accommodating resis safer
- displays quantifications of work, power, torque.

- Can quantify strength gains. 
	- Most exercises are open chained (not too functional)
- expensive equipment. 

	M

E

T

R

I

C
	Includes muscle settings activities. Resistance usually held for at least five or six seconds. (May prove safer than others if done sub-max. 
	- Avoids joint motion which may be contraindicated
- Requires min or no equipment
	- Strength incr at that particular range (20-30 deg window)
- Difficult to register strength increases


*Specifity of exercise is important – simulate function.

Variable in Mechanical Resistance Exercise Programs (9)

1. Exercise load and number of reps
2. Sets and frequency of exercise 

3. Duration
4. Exercise speed
5. Type of muscle contraction
6. Submax vs. maximal exercise


- submax is used for muscular endurance or early stages of rehab. 

7. Range of movement – short arc vs. full-arc exercises


- e.g. (ACL patients should avoid terminal knee extension)

8. Position of Patient

9. Open chain vs. close chain


- Most exercises are open chain machines. 


- Closed chain is more functional. 

Specific Exercise Regimens
	Isotonic Regimens
	Definition
	               Protocol
Set  - Reps  - Amt of Resist

	Delorme

PRE

Progressive Resist Exerc


	Progressively load

Reps stay the same

Percentage Based on 10 RM

Adv – muscle warm-up

Disadv – fatigue at end
	1       10         50%
2       10         75%

3       10         100%  

	Oxford
	Regressive load 

Reps stay the same

Percentage Based on 10 RM

Adv – hard work early, consider fatigue

Disadv – not warmed up 
	1       10         100%
2       10         75%

3       10         50%

	DAPRE
	As sets progress… reps decrease and load increase.

Percentage based on 6 RM

*Takes into account the different rates at which individual progress during rehab or conditioning. Progression of 5-10% when sets can be completed easily without fatigue. 
	1     10             50%
2     6               75%

3     max          100%

       possible

	Circuit

(Good for endurance)
	Station to station. Muscular endurance. Total body conditioning. Minimum rest. High reps. Less resistance. 
	


