
High Intensity Strength Training Improve Body 

Composition

By Wayne Westcott, Ph.D.

High-Intensity Strength Training Not only provides new or more intense stimulation to the muscle fibers; recent research shows that it also improves body composition. The past several years have taught us a lot about the effects of regular strength training on body composition. Take the carefully controlled study from Tufts University that showed significant changes in body composition from a basic program of strength exercises (Campbell et al., 1994). After 12 weeks of strength training, subjects increased their lean weight by 3 pounds, lost 4 pounds of fat weight, improved their resting metabolic rate by 7 percent, and increased their daily energy requirements by 15 percent. Similar body composition improvements were revealed with research involving more than 1,100 previously sedentary adults who participated in eight weeks of standard strength training (Westcott & Guy, 1996). Program participants increased their lean weight by 2.4 pounds and decreased their fat weight by 4.6 pounds.

 Of course, unfit individuals tend to improve their body composition more quickly then those already participating in a strength-exercise program. But can strength training further enhance the body composition of well-conditioned exercisers?
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Figure 1. Average increase in exercise weight loads after eight weeks of standard or slow training with beginner subjects.                   
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Figure 2. Average increase in exercise weight loads after six weeks of standard or slow training with advanced subjects.

High-Intensity Training and Conditioned Exercisers

Previous studies have demonstrated that various high intensity training techniques are more effective then standard training protocols for increasing muscle strength in both beginning and advanced participants (Westcott 1996, 1997a, 1997b: Westcott &La Rosa Loud, 1997). Figures 1and 2 show that slow training produced greater strength gains than standard training for both beginning and advanced trainees. Figures 3 and 4 illustrate that breakdown training resulted in greater strength gains than standard training for both beginning and advanced exercisers. 

Likewise, assisted training generated greater strength gains than standard training for both beginners and advanced subjects (see Figures 5 and 6). 

At the YMCA, we recently examined the effects of combined high-intensity training techniques on body composition changes in well-conditioned participants. The six-week advanced exercise program included slow training, breakdown training, assisted training and pre-exhaustion training. On average, the 48 subjects added 2.5 pounds of lean weight and lost 3.3 pounds of fat weight as a result of their training efforts --- more improvement than we expected from exercisers who regularly strength train. Our standard protocol is listed in the training table.

Is Pre-exhaustion Superior?


Participants chose which training technique to use in the sixth and final week; many selected pre-exhaustion training. We do not have data to show that this training method is better then the others, but there may be some benefit to performing more pre-exhaustion sessions. Psychologically, changing exercises at the point of muscle fatigue may be more appealing than performing more repetitions of the same movement pattern with less weight or manual resistance. Physiologically, performing two different exercises for the target muscle group recruits more muscle fibers and may enhance the training stimulus. 

Pre-exhaustion programs also require more training for burning calories. Many of our intermediate-level strength trainees at the YMCA want to improve their body composition, so we provide high-intensity training programs that emphasize pre-exhaustion techniques. The results are encouraging; however, we are careful to avoid over training. Members seem to respond well to six weeks of high-intensity training, followed by six weeks of standard training that maintains their new level of strength and fitness.
Nutrition May Double Success


Though we have not provided nutritional counseling to our high-intensity training participants, this would undoubtedly be beneficial for clients who want to lose fat as well as build muscle. Combining individualized high-intensity strength exercise and sound dietary guidelines potentially will produce significant improvements in body composition.
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Figure 3. Average increase in exercise weight loads after eight weeks of standard or breakdown training with beginner subjects.                                      
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Figure 4. Average increase in exercise 

weight loads after six weeks of standard 

or breakdown training with advanced subjects.

Training Table

‌

	Week
	Days
	Training Technique
	Total Exercises
	Total Time

	1
	M&F
	Breakdown (10 reps to fatigue; 3 reps with 10% to 20% less weight)
	12
	20 Minutes

	2
	M&F
	Assisted (10 reps to fatigue; 3 reps with manual resistance)
	12
	20 Minutes

	3
	M&F
	Slow Positive (5 reps to Fatigue; 10seconds lifting and 4 seconds lowering)
	12
	20 Minutes

	4
	M&F
	Slow Negative (5 reps to fatigue; 4 seconds lifting and 10 seconds lowering)
	12
	20 Minutes

	5
	M&F
	Pre-exhaustion (10 reps to fatigue with first exercise; 5 reps with second exercise)
	16
	25 Minutes

	6
	M&F
	Personal Preference (Trainee chooses the most productive technique.)
	12 to 16
	20 to 25 Minutes 
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Figure 5. Average increase in exercise weight loads                        Figure 6.  Average increase in exercise weight 

after eight weeks of standard or assisted training                             after six weeks of standard or assisted training

with beginner subjects.                                                                       with advanced subjects.

	Technique
	Procedure
	Example
	Comments

	Breakdown Training
	Perform about 10 reps to fatigue with standard weight load. Immediately reduce resistance 10% to 20% and perform about 3 more reps to second level of fatigue.
	Complete 10 leg extensions with 150 pounds, then 3 more reps with 120 pounds.
	Change resistance as quickly as possible to maximize the training effect.

	Assisted Training
	Perform about 10 reps to fatigue with standard weight load. Trainer assists with 3 post fatigue reps on lifting phase only.
	Complete 10 leg extensions with 150 pounds, then 3 more reps with manual assistance from trainer.
	Give assistance only on the positive muscle action where it is necessary.

	Slow Positive Training
	Perform about 5 reps to fatigue with a weight load that is 10% less than standard, taking 10 seconds for each positive muscle action and 4 seconds for each negative muscle action.
	Complete 5 leg extensions with 135 pounds, counting 10 seconds up and 4 seconds down during each rep.
	Be sure to breathe continuously throughout each repetition.

	Slow Negative Training
	Perform about 5 reps to fatigue with a weight load that is 5% less than standard taking 4 seconds for each positive muscle action and 10 seconds for each negative muscle action.
	Complete 5 leg extensions with 142.5 pounds. Counting 4 seconds up and 10 seconds down for each rep
	Use smooth and continuous movements rather then choppy stop and go movements.

	Pre-exhaustion Training
	Perform two successive exercises for the target muscle group, typically a rotary exercise immediately followed by a linear exercise. Perform 10 reps to fatigue in the first exercise and 5 reps to fatigue in the second exercise.
	Complete 10 leg extensions with 150 pounds, then 5 leg presses with 300 pounds.
	Take as little time as possible between the two successive exercises to maximize the training effect.

	
	Sample Pre-Exhaustion

Leg extension followed by leg press

Leg curl followed by leg press

Dumbbell lunge followed by barbell squat.

Dumbbell fly followed by barbell bench press.
	Exercise Combinations

Dumbbell pullover followed by lat pull down.

Dumbbell lateral raise followed by dumbbell press.

Dumbbell curl followed by chin up.

Dumbbell overhead extension followed by bar dip.
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