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In the IRONMAN Sportsmedicine installment entitled, Periodization Part I, I began a discussion of periodization, which is a method of cycling volume and intensity of training over an extended period of time according to a well-thought-out plan.  The body cannot withstand a large training load from endless sets of high reps and relatively high intensity and expect to recover.  There must be a break somewhere, or the body breaks.  We see this happen to professional athletes, as well as amateurs and sports enthusiasts.  Over the past eighteen years of this column I have discussed major muscle tears that were incurred by various top bodybuilders.  Intermediate trainees experience these and other injuries by the tens of thousands. 


You read in the magazines about the major injuries of popular professional physique athletes.  Many of those champions did not have a well-planned program and unfortunately suffered the consequences.  



“Training must be attacked.  There must be organization and a plan,” explained E.J. “Doc” Kreis, D.A., Head Speed=Strength and Conditioning Coach at UCLA.  “The nutrition and psychological factors are [included] as well [as training].  If you are not in a multi-million-dollar facility, then you must have a multi-million-dollar attitude.  Your training must be written out for weeks one through eight.”  


Today academicians and scientists are examining another concept that relates to training, central nervous system fatigue.  It is difficult to define the parameters of this so-called fatigue because it has not been determined where it actually occurs.  As one kinesiologist stated, “It occurs somewhere between the brain and the motor end plate.”  This professor was not being facetious; he was simply referring to the complexity of the situation. 


As we currently understand it, central nervous system fatigue occurs when the nerves or the brain or the synapses at the muscle reach a state of fatigue and do not respond normally when called upon.  This translates into motor, or muscle, weakness; slower, less complete and less controlled movements and, perhaps, muscular fatigue.  Training when in a state of central nervous system fatigue puts an athlete into a real danger zone.  


Anyone who has performed heavy squats realizes how much those sets can take out of you.  In time, as science and technology progress, there may be a definitive objective measure of the amount of fatigue the human body experiences under these circumstances. Questionnaires are designed to determine if the athlete feels he/she exerted much energy or has not recovered from previous workouts and practices.  These seem to work quite well. There are new systems being used in the USA that were used in the former USSR to monitor heart and brain activity in athletes to predict overtraining states. In the meantime many coaches and athletes simply assume the existence of this phenomenon and train appropriately.


In an interview in the June ’90 IRONMAN Charlie Francis, who coached track star Ben Johnson, Tim Montgomery and Marion Jones and who is the most successful track coach in Canadian history, discussed how he considered the central nervous system fatigue factor when planning Johnson’s training regimen.  [“The Fastest Man in the World”].  Francis’ goals were to both maximize performance and avoid very costly, season-ending injuries.  Francis would cycle the weight-training volume according to how much work Johnson was doing on the other aspects of the training.  For example, he would take Johnson’s preseason squats of 600 pounds for two sets of six reps and reduce the volume to two sets of two reps with the same weight during the track season.  This achieved two significant goals. 


To begin with, it reduced the heavy volume by two-thirds, thus allowing Johnson’s central nervous system and muscles to use the remainder of his limited energy and recuperative powers on sprint work and explosive techniques.  In addition, although the training volume was considerably decreased, Johnson could still squat with 600 pounds at the end of the season, with no real loss of strength, while other athletes were using greatly reduced weights or had stopped weight training altogether so they could recover from their track workouts. 


Francis also listened closely to Johnson’s footsteps during track workouts.  As soon as Johnson started to slap the ground a little louder, they ended the demanding part of the workout.  Francis felt that this change in his athlete’s training performance was a good measurement of central nervous system fatigue.  The hip muscles cannot flex the hip adequately, and the foot strikes farther ahead of the center of gravity, which causes the slapping sound---a condition that cannot be observed but can be heard.  This is a high-risk time for learning or maintaining a motor pattern. [Author’s note: you can visit charliefrancis.com for more information and have interactive communication with Francis and other coaches.]


According to Gary Hunter, Ph.D., professor of exercise physiology at the University of Alabama, Birmingham, and former Olympic weightlifter and powerlifter, the difference between cycling and periodization is the training components used.  “Periodization has a hypertrophy phase in the beginning,” he explained.  “There will be five sets of 10 to 12 reps with 70 percent of your [maximum] lift; in other words, low intensity and high volume.  Many people have difficulty with this, as it can be damaging to the ego.  Trainees must realize that they are preparing for higher strength levels two months [down the road].  


“I also prefer short, eight-week cycles.  The 12-to-16 week-cycle [programs] tend to produce overtraining and boredom.  I break the periodization cycle into four phases:  The first stage takes up 50 percent of the cycle, or four weeks, and uses 60 to 75 percent [of maximum] for eight to 15 reps; the second stage, which is transitional, takes up 25 percent of the cycle, or two weeks, and uses 75 to 85 percent; the third, or strength, stage takes up the last 25 percent of the cycle and uses 85 to 100 percent.  The fourth and final stage is active rest.” 


The break between cycles does not have to be spent lying on a couch, according to Hunter.  It has been observed that switching to other forms of exercise at low intensity and low volume---a program designed not to tax the system but to use ranges of motion and avoid deconditioning---may provide a better springboard for the next cycle.  Athletes could use weight training as active rest, performing 50 percent of their maximum lift for a few sets.  


Years ago many trainees were surprised to learn that the Soviet weightlifters would play basketball during their active rest phases.  Vasily Alexeev, the 330-pound Superheavyweight world champion, played Ping-Pong to avoid the stress that basketball placed on his knees and ankles.  Today many champions swim and play basketball, among other athletic activities, for a physical and mental change of pace before moving to the next periodization phase, which is, of course, a little heavier than the one before.  The US weightlifting coaches at the Olympic Training Center in Colorado Springs will have the lifters play volleyball as a warm-up sometimes because it requires jumping, quick movement, and the athletes have a little fun with it too.  


“We know that the cross-sectional diameter of the muscle fiber is directly proportional to the strength,” Hunter explained.  “We also know that the recruitment of more muscle fibers is a neurological phenomenon.  So we try to increase the hypertrophy of the muscle as well as transcend to a strength phase and allow the body to adapt to the increased weight by recruiting more of the muscle.”


“The East Germans called the periods ‘wave training,’” Kreis added.  “The planned workout was established and designed to not exceed the given reps.  The early phase may have the bench press with 50 percent for five reps, 60 percent for four reps and 70 percent for three sets of three reps.”


These comments ring true based on interviews with athletes that appeared in previous Sportsmedicine columns on the subject of cycling [September ’89 and ‘90].  For example, former powerlifting record holder David Shaw discussed the importance of performing the set number of reps and not exceeding that even on days when you feel as if you can do more.  


The key, according to Kreis, is that you don’t stay at the same level from workout to workout.  “The old cycling ideas and even pyramiding ideas reached a plateau,” he explained.  “You don’t want to overtrain, and you must avoid overtraining.  Each period has its value, and many trainees downplay that value.  Each period is designed to be a step to the next level.”


The weight workouts must be specific, well thought out and written down.  The purpose of your weight training should be to increase specific strength and size as needed.  


“Endurance comes by the sport skill,” Kreis added.  “Don’t waste time in the weight room developing endurance. I would also avoid the machines.  Use free weights whenever possible.  The reps are not the same.  If detailed records of the progress are needed, use testing, bodyweight, bodyfat percentage, measurements and photos from the front, side and back.” 


If you fall short of your goals, you must take a close look at the program.  “Analyze your training objectively,” said Hunter.  “Was there an injury, flu, fatigue, stress at work or not enough stress in your workouts?  Have you responded to other training programs?  If it is too difficult now, it may not be stressful later as you adapt.  Prior conditioning is a key factor.  A slight amount of overtraining might not be too bad if you cut back from it.  You also may need a longer active rest period and then cut back 5 to 10 percent on the next cycle.  If you find yourself doing very well on this next cycle and the 5 to 10 percent reduction was too much of a cutback, then increase the weights during the hypertrophy phase.”


Kreis emphasized a familiar tune when he stated, “If you miss the lifts, your enthusiasm will suffer greatly.”  To avoid this, you have to be honest about what you can and cannot lift and to plan your workouts accordingly.  Shot-putter John Brenner stated in the September ’90 Sportsmedicine column that in all his years of squatting he missed only two lifts and that, in fact, knowing the impact a failed lift can cause in a precisely planned world-class training program, he would postpone a workout if he knew he was sick.  


As David Shaw said, “Always leave the gym successful.”


All of these points add up to what Kreis described as “the multi-million-dollar attitude.” 


As you can see, the academic world has not lost contact with the weight-training community.  It’s true that we’re not that far past the dark ages when those who trained with weights did know a great deal more than their learned friends---when it was difficult even to find a health care practitioner who would do much more for a weight-training injury than to say, “Don’t lift weights.”  How many times have we heard that pearl of wisdom?


Today, the technical, practical and academic knowledge is all there for us to use.  As a result we have 600-pound bench presses in weightlifting divisions as light as the 165-pound class.  We have two men battling for more than 1100 pounds in the bench press, and competitors in the 181-pound class who are performing 800-pound squats.  The Superheavyweight clean and jerk record is in excess of 580 pounds, and the snatch record is more than 470.  These records are all feats of strength, and the people who perform them are very powerful in appearance.  Their programs are specific and well thought out.


The recreational, novice, intermediate and even advanced trainee’s days of going to the gym without a plan and pounding out set after set are numbered.  Other gym myths are dying out, and the combined knowledge of today’s average trainees, world strength champions, coaches, doctors and professors has given the overtraining myth a short lifespan.  


Take the time to review this material and structure a periodization plan for yourself.  If you have been training for a long time---great.  You have nothing to lose.  Twenty-four to 32 weeks — the equivalent of three to four periods---will pass regardless of the training methods you use.  Try a change.  You have everything to gain.  


There has been tremendous mail response to my previous articles on the subject of cycling training.  If you would like me to address this point even further or to get into some specific planned workouts, please write and let me know.  


There are three new books on training coming out that I will be reviewing in IRONMAN, one by Doc Kreis, another by Charlie Francis and a third by Tudor Bompa, Ph.D., a Romanian strength coach who has influenced most of the great coaches today.  I am excited to see that books of this nature and caliber are becoming available to the public.  The bookstore shelves are overcrowded with publications that repeatedly make such statements as “Do bench presses, incline presses, flyes and dips for your chest” but offer no new insight, substance or reason.  The first 25 times that we read these clichés were 25 times too many. 
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