COACH: SHOULD YOUR ATHLETES PERFORM THREE SETS OF REPS?
 

Science Has Given Runners, Soccer Players, and Their Coaches a Confusing Message
 

When it comes to strength training, coaches are often guided by tradition.  When their athletes go to the gym to improve their strength for running and to add a few strips of sinew to their upper bodies, coaches usually recommend three sets of each strengthening exercise, not just one or two - and not as many as four.  Three is the magic number - the quantity of sets which will optimize gains in strength over time.
Or is it?  It's possible that the first set provides most of the physiological stimulus for muscles to get stronger, with the second and third sets offering little more than glorified calorie-burning.  In an investigation carried out at the University of Florida, 42 athletes with six years of weight-training experience were divided into two groups (1).  One group performed one set of a nine-exercise resistance-training circuit three times a week for 13 weeks, while a second group performed three sets of the same resistance-training circuit (also for 13 weeks, with three workouts per week).  The exercises included such popular exertions as leg extensions, leg curls, chest presses, overhead presses, and biceps curls, and for each exercise eight to 12 repetitions were performed to muscular failure in each set.
After 13 weeks, both groups significantly improved muscular endurance while doing chest presses and leg extensions.  Both groups also augmented one-repetition-maximum strength (the max weight which could be lifted one and only one time) for several of the exercises, and the two collections of strength trainers significantly upgraded lean body mass.  The key finding, however, was that the one-set lifters improved just as much in all three characteristics (endurance, one-rep-max strength, and body composition) as the individuals who toiled three times as long with their trio of sets!
Citing findings such as these, supporters of the one-set theory like to tell multi-set trainers that they are wasting a lot of time during their workouts.  The one-set folks argue that athletes would be better off doing just one set of any particular exercise and then moving on to a different exertion which could produce a differing type of sport-specific strength, instead of yoking themselves to unproductive repetitions of a limited number of movement patterns.
However, not all research has placed one-set strength training in a glowing light.  In a recent study completed by one of the most respected figures in strength-training research, Dietmar Schmidtbleicher (at right) of Johann Wolfgang Goethe University in Frankfurt am Main, Germany, three sets were actually superior to one (2).  In Schmidtbleicher's investigation, 27 experienced female strength-trainers were randomly placed into either a single-set group, a three-set group, or a non-training control group.  The one- and three-set athletes took part in a whole-body strengthening program, working out twice a week for six weeks while using exercises such as bilateral leg extensions, bilateral leg curls, abdominal crunches, seated hip adductions/abductions, seated bench presses, and lateral pull-downs.  In every workout, the single-set group utilized one set of six to nine repetitions to failure for each exercise, while the three-set trainees used three sets per workout with the same intensity of effort (the rest interval between sets was two minutes).
After six weeks, maximal strength gains were greater in the three-set group, compared with both the one-set athletes and controls.  For example, maximal strength in the bench press increased by 10 percent in the three-set group but did not advance significantly for the one-set lifters or the control subjects.  Although both the three- and one-set groups made significant strength improvements in leg extension, the gains tended to be larger in the three-set athletes (15 percent vs. 6 percent).
In an even-more-recent investigation completed at Arizona State University, three-set training was again the clear winner.  In this study, 16 experienced strength-trainers (average age 21) were equally divided into one-set or three-set groups, both of which trained three times a week for 12 weeks (3).  The subjects focused on the bench press and leg press during their training, utilizing intensities of four-rep max and eight-rep max.  After 12 weeks, three-set trainers upgraded their leg-press one-rep-max strength by 56 percent, while one-set athletes pushed leg-press puissance upward by just 26 percent; this difference between groups was statistically significant.  For the bench press, three-set athletes upped one-rep-max strength by 16 percent over the second half of the 12-week period, while the one-set folks managed just a 3-percent hoisting of strength over the same time frame.
Which of these investigations should you believe?  Bear in mind that the one- versus three-set controversy cuts to the core of the basic question concerning what aspect of exercise actually stimulates muscles to adapt in ways which boost their strength.  One theory is that training at high intensity (i. e., with high muscle tension) is the most-important factor for improving maximum strength (4).  According to this theory, the number of sets completed would be of relatively minor importance; the crucial factor would be the exposure of muscles to high tension levels, something which could easily be accomplished with one set.
However, many exercise physiologists believe that maximization of gains in strength also hinges on the creation of a significant fatigue stimulus within muscles.  Supporting this principle, research has shown that long, fatiguing isometric contractions produce greater gains in maximum strength than shorter, less-fatiguing, isometric contractions, even when the time duration of muscle activity is equivalent.  For example, one study found that four, highly fatiguing 30-second contractions induced superior maximum strength, compared with 40 three-second contractions of the same muscle group, even though the amount of time in contraction - 120 seconds - was exactly the same in the two cases (5).
This fatiguing-isometric study supports the notion that three-set strength training is superior to one-set work, since fatigue levels in the relevant muscles would be higher in the former.  Indeed, although research findings are inconsistent, the scientific scales are tipping in the three-set direction (6).  Note, too, that using three sets can give strength workouts greater versatility - and thus produce a broader impact on strength.  For example, the athletes you are coaching could perform one set explosively (and thus with lighter resistance) and two sets with greater resistance (and thus slower movements) within one workout and as a result improve both power and strength within a single session.  At present, continuing with the three-set pattern of strength training (or shifting from one to three sets if you have been a member of the one-set school) would seem to be a reasonable thing to do.  Three sets can provide muscles with enough intensity and adequate fatigue to induce the largest-possible upswings in strength.
*****************************************************
Our New DVD: Strength Training for Athletes Who Run
 

Have the athletes you coach been bothered on occasion by running-related injuries?  If so, you are not alone: About 65 percent of athletes who engage in regular running sustain a running-related injury over any 12-month time span.  Sadly, about 50 percent of these maladies are re-occurrences of previous injuries (an indication that an underlying, non-corrected weakness is producing recurrent problems).  It is extremely frustrating when one of your athletes prepares well for a major competition, only to have a bout of plantar fasciitis, Achilles tendonitis, iliotibial-band syndrome, knee soreness, or some other disorder spoil the chances of having a great day.
Fortunately, there is a way to keep the risk of running injury very low.  Scientific studies reveal that runners who engage in strength training have a lower likelihood of injury, compared with harriers who just run.  By enhancing the strength of muscles and connective tissues, resistance training helps runners' legs stand up to the demands of their training.  Logically, runners who diligently carry out running-specific strength training will have an exceedingly low risk of getting hurt, compared with athletes who employ conventional modes of resistance work.  Running-specific strength training fortifies muscles and connective tissues for the exact movements required for running, helping sinews, tendons, ligaments, and bones protect themselves during both high-volume and high-intensity training.
Until now, however, no one has taken each and every part of the gait cycle of running and provided drills and exercises to upgrade strength during each component of gait.  Our new DVD, Strength Training for Athletes Who Run, corrects that omission.  Strength Training for Athletes Who Run provides the exercises which keep the plantar fasciae, Achilles tendons, shins, calf muscles, knees, quads, hamstrings, glutes, and ilio-tibial bands as strong as fortresses.  Since the exercises in Strength Training for Athletes Who Run mimic the mechanics of running, your runners will become much stronger while they are running, not just while they are lifting weights in the gym.  The amount of leg trauma they incur per workout will decrease dramatically, and they will have less need for recovery between sessions, which means that they will be able to carry out increased amounts of high-quality training.  That's a certain recipe for improving running capacity.
In addition, utilization of the drills in Strength Training for Athletes Who Run will create a situation in which your athletes put more force on the ground with each running step that they take.  That will organically expand their stride lengths (without hurting stride rates), and as a result they will become intrinsically faster runners.  The quality of their workouts will improve, as will their race times or performances on the soccer field.
With Strength Training for Athletes Who Run, you will learn how to teach your runners to perform runner's poses, egret's stances, pistol squats, high-bench step-ups, reverse bicycle legs swings, heel jogs, speed bounds, one-leg squats, one-leg squats with jumps, and all of the other exercises which are needed to improve strength, and thus speed, economy, and injury-resistance.  The form for each exercise and its overall value are carefully explained in the DVD, and you will also learn how to integrate the strength training into your overall training program.
But please act quickly: This ground-breaking, cutting-edge DVD is available for $99.99 from now until December 15, 2006.  After that, it must return to its regular price of $129.99.  Click here now to obtain Strength Training for Athletes Who Run. >>>
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