Strength training

Strength training is the use of resistance to muscular contraction to build the strength, anaerobic endurance and size of skeletal muscles. There are many different methods of strength training, the most common being the use of gravity or elastic/hydraulic forces to oppose muscle contraction. See the resistance training article for information about elastic/hydraulic training, but note that the terms "strength training" and "resistance training" are often used interchangeably.

When properly performed, strength training can provide significant functional benefits and improvement in overall health and well-being including increased bone, muscle, tendon and ligament strength and toughness, improved joint function, reduced potential for injury, increased bone density, a temporary increase in metabolism, improved cardiac function and elevated good cholesterol. Training commonly uses the technique of progressively increasing the force output of the muscle through incremental increases of weight, elastic tension or other resistance, and uses a variety of exercises and types of equipment to target specific muscle groups. Strength training is primarily an anaerobic activity, although some proponents have adapted it to provide the benefits of aerobic exercise through circuit training.

History
Until the 20th century, the history of strength training was essentially a history of weight training. With the advent of modern technology, materials and knowledge, the methods that can be used for strength training have multiplied significantly.

Hippocrates explained the principle behind strength training when he wrote "that which is used develops, and that which is not used wastes away", referring to muscular hypertrophy and atrophy. Progressive resistance training dates back at least to Ancient Greece, when legend has it that wrestler Milo of Croton trained by carrying a newborn calf on his back every day until it was fully grown. Strength training with isometric exercise was popularised by Charles Atlas from the 1930s onwards. The 1960s saw the gradual introduction of exercise machines into the still-rare strength training gyms of the time. Strength training became increasingly popular in the 1980s following the release of the bodybuilding movie Pumping Iron and the subsequent popularity of Arnold Schwarzenegger. 

Types of strength training
Weight training
Weight and resistance training are popular methods of strength training that use gravity (through weight stacks, plates or dumbbells) or elastic/hydraulic resistance respectively to oppose muscle contraction. 
Resistance training
Resistance training is a form of strength training in which each effort is performed against a specific opposing force generated by resistance (i.e. resistance to being pushed, squeezed, stretched or bent). 

Isometric training
Isometric exercise, or "isometrics", is a type of strength training in which the joint angle and muscle length do not change during contraction. Isometric exercises are opposed by a force equal to the force output of the muscle and there is no net movement. 

Integrated training
Integrated training is a comprehensive training approach that strives to improve all components necessary to allow an athlete to achieve optimum performance. These components include: 1. Integrated Flexibility Training; 2. Core Stabilization; 3. Balance Training; 4. Reactive Training; 5. Integrated Speed Training; 6. Integrated Resistance Training; and 7. Nutrition and Sports Supplementation.

Basic principles
The basic principles of strength training involve a manipulation of the number of repetitions (reps), sets, tempo, exercises and force to cause desired changes in strength, endurance, size or shape by overloading of a group of muscles. 

Terminology
· Exercise - different exercises involve moving joints in specific patterns to challenge muscles in different ways 

· Form - each exercise has a specific form, a topography of movement designed to maximize safety and muscle strength gains 

· Rep - short for repetition, a rep is a single cycle of lifting and lowering a weight in a controlled manner, moving through the form of the exercise 

· Set - a set consists of several repetitions performed one after another with no break between them with the number of reps per set and sets per exercise depending on the goal of the individual. 

· Tempo - the speed with which an exercise is performed; the tempo of a movement has implications for the weight that can be moved and the effects on the muscle. 

	Variable
	Training goal

	
	Strength
	Power
	Hypertrophy
	Endurance

	Load (% of 1RM)
	80-100
	70-100
	60-80
	40-60

	Reps per set
	1-5
	1-5
	8-15
	25-60

	Sets per exercise
	4-7
	3-5
	4-8
	2-4

	Rest between sets (mins)
	2-6
	2-6
	2-5
	1-2

	Duration (seconds per set)
	5-10
	4-8
	20-60
	80-150

	Speed per rep (% of max)
	60-100
	90-100
	60-90
	60-80

	Training sessions per week
	3-6
	3-6
	5-7
	8-14


Weights for each exercise should be chosen so that the desired number of repetitions can just be achieved.

Benefits
The benefits of weight training include greater muscular strength, improved muscle tone and appearance, increased endurance, enhanced bone density, and improved cardiovascular fitness. Many people take up weight training to improve their physical attractiveness. Most men can develop substantial muscles; most women lack the testosterone to do this, but they can develop a firm, "toned" physique, and they can increase their strength by the same proportion as that achieved by men (but usually from a significantly lower starting point). Ultimately an individual's genetics dictate the response to weight training stimuli to some extent.

Safety
Strength training is a safe form of exercise when the movements are slow, controlled, and carefully defined. However, as with any form of exercise, improper execution and the failure to take appropriate precautions can result in injury.

	Strength training exercises

		
	Quadriceps (front of legs)

	Squat (compound) • Leg press (compound) • Lunge (compound) • Leg raise (compound) • Leg extension (isolation)


		
	Hamstrings (back of legs)

	Deadlift (compound) • Leg curl (isolation)


		
	Calves
	Calf raise (isolation)


		
	Pectorals (chest)

	Bench press (compound) • Dip (compound) • Fly (isolation) • Pec dec (isolation) • Press up (compound) • Pullover (isolation)


		
	Lats and trapezius (upper back)

	Bent-over row (compound) • Chin-up (compound) • Pulldown (compound) • Pullup (compound) • Shoulder shrug (isolation)


		
	Deltoids (shoulders)

	Front raise (isolation)  • Handstand push-up (compound) • Lateral raise (isolation) • Military press (compound) • Shoulder press (compound) • Upright row (compound) • Rear delt raise (isolation)


		
	Triceps (back of arms)

	Dip (compound) • Pushdown (isolation) • Triceps extension (isolation)


		
	Biceps (front of arms)

	Biceps curl (isolation)


		
	Abdomen and obliques (belly)

	Crunch (isolation) • Sit-up (isolation) • Leg raise (compound) • (any rotational movement will engage the obliques)


		
	Lower back
	Back extension (isolation) • Deadlift (compound) • Good-morning (compound)
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