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Please note that due to the large amount of tables, this book will display best on large screens,
as well as Kindle Fire series where the screens can be quicky rotated to optimize individual
displays. Not suitable for Kindle 1 devices as these flatten tables.There is a difference between
Exercise and Training. Exercise is physical activity for its own sake, a workout done for the effect
it produces today, during the workout or right after you're through. Training is physical activity
done with a longer-term goal in mind, the constituent workouts of which are specifically
designed to produce that goal. Training is how athletes prepare to win, and how all motivated
people approach physical preparation.Practical Programming for Strength Training 3rd Edition
addresses the topic of Training. It details the mechanics of the process, from the basic
physiology of adaptation to the specific programs that apply these principles to novice,
intermediate, and advanced lifters.--Each chapter completely updated--New illustrations and
graphics--Better explanations of the proven programs that have been helping hundreds of
thousands of lifters get stronger more efficiently--Expanded Novice chapter with the details of 3
different approaches to the problem of getting stuck and special approaches for the underweight
and overweight trainee--Expanded Intermediate chapter with 18 separate programs and 11
detailed examples--Expanded Advanced chapter with detailed examples of 9 different
programs--Expanded Special Populations chapter with example programs for women and
masters lifters training through their 50s, 60s, 70s, and 80s--Day-to-day, workout-to-workout,
week-by-week detailed programs for every level of training advancement--The most
comprehensive book on the theory and practice of programming for strength training in
printPrinted in a new larger format for better display of the programs, PPST3 will be an important
addition to your training library.

About the AuthorMark Rippetoe is the author of Starting Strength: Basic Barbell Training,
Practical Programming for Strength Training, Strong Enough?, Mean Ol Mr. Gravity, and
numerous journal, magazine and internet articles. He has worked in the fitness industry since
1978, and has been the owner of the Wichita Falls Athletic Club since 1984. He was in the first
group certified by the National Strength and Conditioning Association as a CSCS in 1985, and
the first to formally relinquish that credential in 2009. Rip was a competitive powerlifter for ten
years, and has coached many lifters and athletes, and many thousands of people interested in
improving their strength and performance. He conducts seminars on this method of barbell
training around the country.Andy Baker is the owner of Kingwood Strength and Conditioning in
Kingwood, Texas. He has a degree in Sport and Health Science from American Military
University. Andy attended Texas A&M University before joining the Marine Corps in 2003. He
saw two combat deployments in Iraq before finishing his degree in 2007. Shortly afterward he



opened KSC, a private training facility near Houston that offers barbell training to competitive
athletes and the general public, as well as program consultation for competitive lifters. Andy is a
competitive powerlifter. He lives in Kingwood with his wife Laura and two kids, and spends the
tiny amount of spare time he has fishing and hunting.--This text refers to an out of print or
unavailable edition of this title.
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CycleOff-Season Powerlifting RoutinePower Sports ProgramSTRONG Gym – Advanced
Strength ProgramAn Advanced Olympic Weightlifting Program9 – Special
PopulationsWomenNovice and Intermediate TrainingYouthRecommendationsOlder LiftersThe
Novice and Post-Novice ProgramConsiderations in Exercise SelectionSets and RepsPost-
Rehabilitation TraineesAuthorsCreditsPreface to the Third EditionEvery time a new edition of
Practical Programming is released, greater clarity is the objective. The idea that novices,
intermediates, and advanced lifters require different programming was essentially heresy when I
submitted it to the Strength and Conditioning Journal ten years ago. The piece was rejected by
two separate groups of reviewers who insisted that undulating periodization applied to everyone,
and that by claiming it did not apply to novices I demonstrated a complete lack of understanding
of the Organizing Principles of Science. Some progress has been made since then, and I hope
this edition further clarifies the idea that human adaptation follows the same trajectory that all
progressive phenomena display on the way to their limit. The book has sold more than 90,000
copies and helped more people get stronger than anything else in print except Starting Strength:
Basic Barbell Training.The first two editions were intended as basic diagrams for designing the
reader’s own programs – an outline of the basic principles of stress/recovery/adaptation. The
book was designed as a template for the development of programs based on the way people of
different levels of training advancement respond to stress. As it turns out, people want details –
more examples of the specific programs in use for lots of different lifters – so here they are.Stef
Bradford PhD is actually the brains and talent behind the upgrade of this material. You’d think far
less of my abilities if you knew how big a part of what I do is actually her idea. Our little secret,
okay?As for the detailed programs we’ve added, Andy Baker is as good at writing them as
anybody I know, especially including me. When we decided to flesh out the book, he was my first
choice. He has a feel for the numbers and for realistic progressions, and most of these detailed
examples are his babies. If you can get him to help you with your training, you should.Matt
Reynolds was my other first choice. Another exceptionally talented programming consultant,
Matt is busy with several projects but took the time to provide us with an advanced program in
Chapter 8. If Andy’s busy, call Matt. Or start with Matt if you want to.Jordan Feigenbaum MD and
Jonathon Sullivan MD PhD reviewed several parts of the manuscript for us. Jordan made dozens
of valuable suggestions that improved the accuracy and clarity of the first five chapters, and
Sully is an exceptionally intelligent and experienced resource for the nuances of human
interaction with life and its complications. I count on both of these guys when I’m in over my
head.The experience we’ve acquired over the last 4 years has been facilitated by several
important members of the staff of our seminar program. Tom Campitelli (also our staff
photographer), Michael Wolf, Steve Hill, Jordan Feigenbaum, Matt Reynolds, Paul Horn, and
several others just getting started have created the best possible business environment, where
we all learn from each other. Without them, this new edition would not have been possible.As
usual, Mary Conover stopped what she was doing and prepared the index, making this book a
much more valuable resource that it would otherwise have been.My thanks also to you, the



readers of our books and participants on the boards. Your valuable feedback has spurred the
development of this edition of PPST.—RipWichita Falls, TexasNovember 2013Chapter 1:
IntroductionWelcome to the third edition of Practical Programming for Strength Training. This
edition will take a slightly different approach to introducing the concept of strength training by
first detailing what it is not. Three terms are often used to describe what may or may not happen
in the gym: “Physical Activity,” “Exercise,” and “Training.” This book is concerned with the last of
these three, so we’d better define the first two now, so that Training will be definable separately
and at length later.Physical activity is what The American Heart Association wants you to get
some of each week. “Physical activity is anything that makes you move your body and burn
calories” is the quote from their website regarding what they consider to be necessary for
continued physical existence. Essentially, not sitting or lying down is physical activity. We are not
particularly concerned with this, because even elderly people can take a more productive
approach to their physical existence than mere movement for an arbitrarily recommended period
of time.Physical fitness is a related concept. Defined by Kilgore and Rippetoe in 2006 in the
Journal of Exercise Physiology Online [9(1):1-10]:Possession of adequate levels of strength,
endurance, and mobility to provide for successful participation in occupational effort,
recreational pursuits, familial obligation, and that is consistent with a functional phenotypic
expression of the human genotype.This definition is certainly an improvement upon previous
attempts to quantify the concept, in that it is both a framework that remains relevant throughout a
lifespan, and a definition based on evolutionary reasoning, i.e. why it is necessary to be fit from a
genetic standpoint. The optimum expression of the human genotype is, by this definition, a fit
human, and this is satisfying at many levels.We, however, refuse to stop at this level, because
we are athletes. We seek to optimize the expression of “physical fitness” through means more
productive than merely not sitting down, because we are competitive – perhaps just with
ourselves, but competitive nonetheless. We seek to escalate our physical capacities by means
that the AHA would possibly deem excessive, and would certainly not regard as necessary for
their purposes, which consist primarily of not dying from a cardiac event.To this end, “Exercise”
and “Training” are separate concepts worthy of definition and examination. The terms are often
used interchangeably, and this is incorrect. The term “workout” is used in both exercise and
training to denote a scheduled event that produces a physical stress (we don’t usually refer to
pushing the car when it runs out of gas as a “workout,” although it may produce the same stress).
Exercise and Training both utilize workouts, but the concepts are profoundly different.Exercise is
physical activity performed for the effect it produces today – right now. Each workout is
performed for the purpose of producing a stress that satisfies the immediate needs of the
exerciser: burning some calories, getting hot, sweaty, and out of breath, pumping up the biceps,
stretching – basically just punching the physical clock. Exercise is physical activity done for its
own sake, either during the workout or immediately after it’s through. Exercise may well involve
doing exactly the same thing every time you do it, as long as it accomplishes the task of making
you feel like to want to feel today.But for athletes with a definite performance objective in mind,



Training is necessary. In this context, training is physical activity performed for purposes of
satisfying a long-term performance goal, and is therefore about the process instead of the
constituent workouts of the process. And since the process must generate a definable result at a
point in time removed from each workout, the process must be planned carefully to produce this
result. Long-term improvement is the objective of training, and this requires both time and a
willingness to displace the feeling of having achieved a goal until the achievement has actually
occurred.Most people are not competitive athletes, do not see themselves as competitive
athletes, and have no definable objective other than losing some weight and being “in shape,”
which is similar to being physically fit without all the discussion of phenotypes and genetics. So
most people are perfectly satisfied with exercising. The fitness industry knows this, and is more
than willing to accommodate them. Machine-based workouts that lack the balance and systemic
loading components of barbell training are primarily used for exercise. So are randomized
programs like P90X, CrossFit, or anything available on DVD that promises to keep you and your
muscles “confused.” Modern health clubs are designed exclusively for exercising, training being
far less profitable. The standard industry model is 55% of the floor space devoted to “cardio”
equipment, on which repetitive motions of various types can be performed while watching
television. The remaining 45% of the floor space is dominated by exercise machines designed
primarily for the convenience of the gym staff – they are easy to use, easy to teach the use of,
and easy to vacuum around.Many clubs have no free weights other than dumbbells, and have
no intention of teaching you to do exercises that require them. They are sales organizations, not
exercise facilities, and if the people who buy the memberships don’t come to the gym more than
3 times, that’s just fine. Their business model is predicated on the ability to hire college students
who are majoring in PE (exercise physiology, biomechanics, or whatever the department calls it
at your school) for a little over minimum wage – kids who lack any experience in teaching barbell
movements and who have not read this book. The business model is dependent on a fast
turnover on the exercise floor, especially during peak usage times, and – as the floor plan
suggests – the primary use of cardio equipment by the members, those of whom actually use
the club. The idea is that the members will come in and play around on the machines for 20
minutes, climb on an exercise bike or treadmill for 30 minutes while they watch TV, hit the
showers, and get the hell out of there. The staff’s job is to make this happen efficiently. Exercise
is therefore facilitated, while training is almost impossible.At this point in time, the industry is in
the process of changing rapidly, and hopefully for the better. The standard industry model of
55% “cardio” and 45% machines is giving way to “Functional Training” facilities that emphasize
more intense exercise using barbell movements, whole-body calisthenic-type exercises, and
running combined into strenuous workouts that actually accomplish the goal of providing
sufficient stress to cause an adaptation. This is in stark contrast to the even-faster-growing
planetary “fitness” franchises that quite literally prohibit exercise of sufficient intensity to make
any difference, or certainly anything hard enough to cause you to make any noise. The down-
side to many functional training facilities is the poorly-prepared staff, composed largely of highly-



motivated young people who lack the experience and the expertise to ensure that correct
technique keeps their members from getting injured. But as hard as a WOD at a CrossFit “box”
might be, it still isn’t training.Training takes time, instruction, and dedication to the goal you’re
training for. It requires planning, input from people familiar with the process and what it takes to
accomplish the process, and a willingness to grasp the fact that each workout is of value
primarily for its place in the line of events that generates the final accomplishment.This does not
mean that each workout is not an enjoyable event, or that each small improvement that marks
the successful workout does not satisfy the trainee’s desire for the feeling of accomplishment
that all athletes want. It does mean that for the person who trains, each piece of the puzzle fits
into a larger picture that most people who merely exercise never see assembled, and probably
don’t even know about.Strength TrainingThe topic of this book is training, not exercise, and in
particular strength training. Successful athletes in all sports must train, and training for distance
running is certainly approached with the same philosophy we employ to get strong: start where
the athlete is today, and plan for improvement from there. We utilize primarily anaerobic
resistance exercises, they utilize primarily aerobic endurance exercises. But training means the
same thing for both of us – we don’t wander into the weight room and play with the barbells any
more than they wander onto the track and skip around until they get bored. Training means
planning, and planning requires an understanding of what we’re going to attempt to change
about the athlete’s physical capacity.Strength training is a program that increases the athlete’s
ability to produce muscular force against an external resistance. It properly follows a logical
progression, starting from the athlete’s current strength level and moving in the direction of
increased strength. Such a progression requires that two things happen.First, a correct
assessment of the athlete’s current strength level is necessary if we are to make plans to
increase it from there. This assessment can and properly should occur during the coaching of
the lifts the athlete will be using in the program, since the lifts must be correctly instructed and
perfected anyway. As the lifts are learned, weight can be added, since we must learn to lift
heavier weights if we are to get stronger. Dedicating a separate assessment event at the
inception of the program wastes time, and, more importantly, fails to recognize that the testing
event itself constitutes a stress that causes adaptation. If the test is sufficiently intense to
accurately assess current physical capacity, the resultant adaptation to the stress of the test
changes the capacity of the test subject, thus rendering the data inaccurate for any time point
subsequent to the test. It is much more efficient to use the first instruction day for the lifts to both
teach the material and assess the capacity of the trainee. Since the program starts at this point
and goes up from there for virtually all novice trainees, the second workout will build on the
stopping point of the first workout, and the purposes of both instruction and assessment will
have been served.Second, a program must be constructed that most efficiently serves the
purpose of creating a strength increase for the athlete. As we shall see, this entails the
application of some basic training principles that are derived from the concept of stress/recovery/
adaptation, and a correct assessment of where the athlete is with respect to his potential for



physical adaptation.Stress is any event that produces a change in the physiological state of the
organism. Stress can be a hard workout, a sunburn, a bear mauling, or 3 months of bed rest.
Stress disrupts homeostasis, the normal physiological environment that exists within the
organism. Recovery from the stress event is the organism’s way of perpetuating its survival, by
returning to its pre-stress condition plus a little more (if it can – a suntan is easy, bears can be a
problem), just in case the stress happens again. This adaptation to the stress is the organism’s
way of surviving in an environment that subjects organisms to a variety of changing conditions.
Indeed, the ability to adapt to stress is one of the hallmarks of life.The stress in our scenario is
produced by the careful use of the barbell, which can create the conditions under which the
adaptation is an increased ability to produce force with our muscles. But like any other organism
subjected to repeated stress, the prior stresses produce an accumulation of adaptations that
fundamentally change the organism. You are obviously not the same physical creature now that
you were when you were born, and this is the result of both normal growth and the stresses to
which you have been subjected during that time.In our training scenario, this physical stress
history has a bearing on what type of stress we can continue to apply, because your current
state of adaptation constitutes a portion of your ultimate potential to adapt to stress. Each
individual has a limit to his ability to adapt to stress, both acute stress in an immediate sense
and chronic stress over the course of time. This limit is determined by genetic endowment as
well as the physical circumstances in which the athlete exists, and ultimately controls the
potential of the individual for athletic performance. In fact, all human potential is limited by
processes that function this way, and that is why exceptional people in every field of endeavor
are not the norm. These concepts are summarized in Figure 1-1.The extent of an individual’s
approach to this limit determines how much potential improvement remains to be developed. An
untrained 17-year-old kid and an advanced 38-year-old competitive lifter are opposite ends of a
spectrum of the exploitation of physical potential. The kid has not developed any of his potential
strength, and the advanced lifter is already very strong, having devoted 20 years to trying to get
stronger. The kid has essentially all of his potential in front of him, while the lifter has developed
essentially all of his potential to the best of his ability. The kid gets stronger quite easily and quite
quickly, while the already-strong lifter works a complicated program for months at a time to
develop just a tiny bit more strength, since he’s already very strong. It’s easier to get stronger if
you’re not already very strong. In fact, the kid gets stronger every workout than the advanced
lifter does every six months. Depending on your perspective, this is either tragic or
marvelous.The spectrum of human performance is an example of the Principle of Diminishing
Returns, commonly observable in countless examples from nature and human experience.
Approaching the speed of light, learning to play the piano, and building a faster car are examples
of things that start off easy and eventually become so difficult and expensive in terms of energy,
time, or money that approaching their limit is essentially impossible. And were it not the case that
human performance displays this same progression – easy at first, difficult at last – no one would
ever have put 200 pounds on his squat in a year, and world records would always be broken at



every competition.And as blatantly obvious as this is, the norm in exercise programming is to
ignore it. We are taught to test a novice for his 1-rep maximum capacity on the various exercises
to be used, none of which he really knows how to do, none of which he can do correctly, and
therefore none of which he can perform well enough that a test for max effort would actually
mean anything. Then, bad data in hand, the Fitness Professional gives him a program that is
more suitable for our advanced lifter, a program that has our novice working at submaximum
loads most of the time, and adding weight on a predetermined, sometimes monthly schedule.
This, instead of a schedule that accurately reflects his actual capacity for rapid adaptation, given
that he hasn’t ever rapidly adapted before and is therefore capable of doing so.Worse even than
this, progress over time may not be addressed in any meaningful way at all. If the topic is
addressed, the advice is to wait until the weight you’re lifting for 8-12 reps and 4-5 sets gets
easy, and then go up a little. No attempt is made to actually drive progress, but if it happens to
occur, that’s probably okay, as long as you don’t hurt yourself.This is the norm, the conventional
wisdom of exercise prescription. Some version of it is accepted as correct and proper by all the
certifying bodies that deal with exercise prescription – the ACSM, NSCA, IDEA, ACE, AFAA,
NETA, ASFA (Don’t Pay Unless You Pass!), the YMCA, and The Cooper Clinic – because it is
evidence-based, meaning that’s what the peer-reviewed exercise science literature says you
should do.But exercise is not training, so our approach to the problem of planning to make
people stronger is markedly different from that of the organizations primarily concerned with
preparing personal trainers and exercise class instructors.A Theoretical ApproachOur approach
to training takes into consideration the fact that every individual trainee must be programmed
with respect to where they are along the curves illustrated in Figure 1-1. In this book, the terms
“novice,” “intermediate,” and “advanced,” describe the trainee with respect to the time it takes for
recovery from a homeostatic disruption induced by training. These terms are not used to
describe a trainee’s strength or absolute athletic ability. These terms may in fact be applied
differently to athletes in different sports, but our use of the terms here is specific to the model
illustrated in Figure 1-1.Because a novice has never trained with weights before in a way
programmed to produce a regular incremental strength increase, he lifts weights that are light
relative to his ultimate physical potential for strength and power development. This may be the
case despite the fact that he’s had a gym membership for years, attending faithfully every week
but failing to train. Essentially, the novice can recover from a single training session in a period of
48 to 72 hours. He can train “heavy” on Monday and be ready to go “heavy” again on
Wednesday. These trainees are quite far away from their physical potential, and therefore lack
the strength and the neural efficiency to generate a stress heavy enough to impede rapid
recovery. For them, “heavy” is not really heavy. At the same time that strength and power are
improving, recovery ability is improving too. Recovery processes are as trainable as any other
physical parameter, and this is an extremely significant factor in training progress. But it is
important to remember that recovery processes can always be exceeded by an inappropriate
and excessive application of training stress. Recovery must occur before progress can be



made.Simply put, a novice, as we use the term here, is a trainee for whom the stress applied
during a single workout and the recovery from that single stress is sufficient to cause an
adaptation by the next workout. This allows the novice to add weight to his work sets every
workout throughout the duration of the novice phase, thus accumulating a rapid increase in
strength over a relatively short period of time. The novice phase is the period in the athlete’s
training history where the most rapid improvement in strength and ability can take place, if it is
managed correctly by someone who understands the process and its potential.The end of the
novice phase is marked by a performance plateau, typically occurring sometime between the
third and ninth month of training, with variations due to individual differences in genetic
endowment and the correct management of the environmental factors that affect recovery.
Programming for the novice is essentially the linear progression model that is defined
specifically for weight training in our book Starting Strength: Basic Barbell Training 3rd Edition
(Aasgaard, 2011).It is important to understand that the novice is adapted to inactivity (as it
relates to weight training) and therefore can make progress even with training programs that are
not specific to the task of increasing strength on the basic barbell exercises. For example, doing
sets of 20 reps would also increase a novice’s absolute strength for a one-repetition lift. A
previously sedentary beginner can even improve his 1RM (one-repetition maximum) squat by
riding a bike. This would not be the case with intermediate or advanced trainees, where progress
in strength, power, or mass is absolutely linked to appropriate application of specific training
programs.Novices accomplish two things with every workout: they “test” their strength with a
new, higher workload, and the test loads the body to become stronger for the next workout. The
act of moving 10 more pounds for the prescribed sets and reps both confirms that the previous
workout was a success at improving the novice’s strength, and causes his body to adapt and
become stronger for the next workout. For the vast majority of lifters, this novice phase, when
properly managed, will see the most rapid and productive gains in strength of an entire career
under the bar.The novice phase draws to a close when the easy gains have been made, and it
becomes increasingly difficult to continue making progress from one workout to the next.
Smaller jumps in weight will have been utilized and exhausted, and progress stalls despite every
effort at managing recovery.Figure 1-1. The generalized relationship between performance
improvement and training complexity relative to time. Note that the rate of adaptation to training
slows over a training career.The intermediate lifter has a different set of problems to solve. As
the intermediate lifter begins to handle training loads closer to his physical potential, his
recovery ability is affected differently by the stress. Recovery requires a longer period of time – a
period that normally encompasses the time during which multiple workouts will occur. From a
practical standpoint, this time frame is most efficiently managed using a weekly schedule.
Essentially, the intermediate lifter has developed the ability to apply a stress to the system that
requires a longer period of time for recovery, while at the same time the stress required for a
disruption of homeostasis has begun to exceed the capacity for recovery within that period of
time it previously took, 48-72 hours. To allow for both sufficient stress and sufficient recovery,



then, the training load must be varied over a longer period of time, and the week makes a
convenient period in which to organize training. The actual time required may be shorter than a
week at first – perhaps 5 days – and may grow to 8-9 days towards the end of the intermediate
stages of training. The critical factor is the distribution of the increased workload, which allows
enough stress to be applied in a pattern that facilitates recovery. The key to successful training in
this stage of development is to balance these two important and opposing phenomena – the
increased need for stress and the corresponding requisite increase in recovery time. The simple
weekly organization of training loads facilitates recovery following one or more heavier training
bouts within a single period of loading, and works well within the social framework of the
calendar.Intermediate trainees benefit from exposure to more exercises than novices. These
athletes are developing their skills with new movement patterns, and as this happens they are
developing their ability to acquire new skills. It is during this period that trainees actually become
athletes, choosing a sport and making decisions that affect the rest of their competitive careers.
These decisions are more effectively made if they are based on a broad exposure to a wide
variety of training and competition options.The end of the intermediate phase of training is
marked by a performance plateau following a series of progressively more difficult weekly
training organizations. This can occur in as little as two years or in as many as four or more,
depending on individual tolerances and adherence to year-round progressive training. It is likely
that 75% or more of all trainees will not require programming complexity beyond the
intermediate level – remember, the amount of weight lifted or years of training do not classify a
trainee. Virtually all strength training for athletes not competing in the barbell sports can be
accomplished with this model. These athletes will not exclusively train in the weight room; they
will focus much of their training on their primary competitive sport. This effectively extends the
duration of this stage in the trainee’s development to the extent that even very accomplished
athletes will probably never exhaust the benefits of intermediate-level strength
programming.Advanced trainees in the barbell sports work relatively close to their ultimate
physical potentials. This small subset of the training population is comprised almost exclusively
of competitors in the sports of powerlifting and Olympic weightlifting, since this level of time and
dedication cannot generally be demonstrated by casual trainees. The work tolerance of the
advanced lifter is quite high, given that the ability of an athlete to recover from training is itself
trainable. However, the training loads that the advanced athlete must handle in order to produce
an adaptation are also quite high, since the adaptations that brought the athlete to the advanced
stage have already occurred. This level of training volume and intensity is very taxing and
requires longer periods of recovery than do intermediate training loads. Both the loading and the
recovery parameters must be applied in more complex and variable ways and over longer
periods of time. When combined, the loading and recovery periods required for successful
progress range in duration from a month to several months. For example, we may apply a single
week of very heavy training to induce a homeostatic disruption. That week of training may
require three or more weeks of work at lighter loadings for complete recovery and adaptation to



occur. The average slope of the improvement curve here is very shallow (Figure 1-1), closely
approaching maximum physical potential at a very slow rate, and rather large amounts of
training effort will be expended for rather small amounts of improvement. For this reason too, the
number of exercises advanced trainees use is typically lower than for intermediates; they do not
require exposure to new movement patterns and stress types, since they have already
specialized and adapted to those that are specific to their particular sport.Complex manipulation
of training parameters is appropriate for use with advanced lifters. The majority of trainees will
never attain the level of development that makes advanced periodization necessary, since most
trainees voluntarily terminate their competitive careers before the advanced stage is reached.An
elite athlete is one who performs at an “elite” level by the standards of the sport in which he
competes. By this definition, the “elite” designation could actually be applied to an intermediate
lifter performing at the national/international level. There occasionally exist a few athletes so
talented and genetically endowed that this situation occurs, and we have all seen freaks of this
nature rise rapidly within a sport, seemingly without even paying the dues that most of his peers
have paid. The elite athlete is usually in a special subset of the advanced category. Elite athletes
are the genetically gifted few who also happen to be motivated to achieve success despite the
enormous physical and social costs. They have stayed in their sport by virtue of their success,
and have dedicated themselves to training at this level because their training investment has
been returned.Previous training has brought the athlete very close to his ultimate physical
potential, and additional progress requires much greater program complexity to scratch out any
small improvements that might still remain unrealized. These athletes must be exposed to
training programs that are very complex – highly variable in terms of stress, although probably
simple in terms of exercise selection – forcing the already adapted athlete closer to the ultimate
level of performance. At this point the program may be considered in terms of several months, a
year, or even an Olympic quadrennium. Any approach to the training of an athlete of this caliber
is a highly individualized matter and is beyond the scope of this text. Far fewer than 0.1% of all
trainees regardless of training history will reach this level.Unlike beginners or intermediates,
advanced trainees need large amounts of intense work to disrupt homeostasis and force
adaptation. This means that the stress required for progress will creep nearer and nearer the
maximum tolerable workload the body can produce and then recover from. An advanced athlete
who is doing ten sets of squats and making progress may not make any progress with nine sets
and may “overtrain” by doing eleven. The window for progress is extremely small.But if workload
is not increased, then neither performance nor recovery processes will improve, since no
disruption of homeostasis is forcing them to do so. The manner in which increases in training
load are applied is determined by the level of training advancement, as illustrated in Figure 1-1.
The ability of a novice to adapt to training differs enough from that of the intermediate and
advanced trainee that it is imperative that each level of training advancement be programmed
according to the physiological parameters that characterize each stage of development. The
most effective way to waste a lot of time in the weight room is to program a novice with an



advanced lifter’s routine.Problems?If this is so blatantly obvious, why do the certifying
organizations not recognize this pattern and adjust their dogma accordingly? Could it be that the
academic institutions in charge of the conventional wisdom about exercise have not studied this
blatantly obvious pattern, and therefore it has not been published in the peer-reviewed journals
that are the keepers of the conventional wisdom?Let’s frame the question in a better way: Why
do four-year colleges and universities, whose job it is to graduate students with bachelor’s
degrees in PE and who at the same time must support a faculty of masters degree candidates
and PhD professors, fail to study a phenomenon that necessarily takes place over a time frame
of many years within a highly motivated group of competitive athletes that will not be accessible
to The Department for use as study subjects and who will not alter their training to suit the needs
of a study that compares different training methods over time?The answer is obvious: They can’t.
Studies that might effectively investigate and compare actual training methods for athletes
cannot be designed and conducted within the limitations of the university system of study. The
Department has access to undergraduate students to serve as test subjects, virtually all of
whom would be considered novices and would show the Novice Effect in response to any
training protocol, i.e. everything works, more or less. They also have access to populations of
elderly people who have time to be study subjects. They do not usually have access to
competitive athletes who can alter their training for a study designed by someone unfamiliar with
their sport and its training requirements. Semesters last about three months. Publications
requirements are annual. Masters degree candidates are in the The Department for 2-3 years.
They must publish to complete, or publish at the whim of The Chairman, whose job it is to
appear productive to The Administration. The people in charge of study design and
methodology would necessarily have been personally exposed to properly-designed training
programs before they could possibly be equipped to ask the right questions. Such people are in
very short supply within PE departments, as odd as that seems. People in PE departments are
trying to either graduate, acquire tenure, teach fewer sections, publish as much as possible, or
retire. This may seem to be a harsh assessment, and it doesn’t mean that these people are evil.
But the reality of the situation is that the vast majority of PE programs have no access to either
the concept or the data of training, and cannot prepare their people to deal with it.The upshot of
this is that there is a giant hole in the literature regarding training, and the hole is filled by peer-
reviewed articles about exercise. This is due to the fact that exercise, by its very nature, is
accessible to PE departments, and training is not. With the current system in place, this situation
will not change.With the peer-reviewed literature dominated by articles on exercise, forming an
“evidence-based practice” – the term fashionably applied to exercise prescription based only on
evidence from peer-reviewed exercise science literature – devoted to the actual training of
athletes is essentially impossible. Drawing conclusions about training for athletes based on a
body of literature devoted to exercise for a few small subsets of the general public cannot be and
has never been productive, and all the peer-reviewed publication-worship in the universe will not
make it so.Empiricism is a view of epistemology that holds that knowledge of a subject comes



from direct sensory experience with it – empirical evidence. Empirical evidence is regarded by
some people as data resulting from controlled experimentation in a formal study environment.
These people are typically those involved in generating this type of data, and they may regard
the absence of an experimentally-generated data set as an absence of knowledge. In contrast,
rationalism is a competing epistemology that holds reason and logical analysis as a sufficient
test of knowledge and truth. An absence of experimental data is not an insurmountable obstacle
to a person capable of applying a rational analysis to a problem, since specifics can be
accurately deduced from general principles.The observations of experienced individuals – in this
case, experienced coaches who have dealt with thousands of athletes over decades – are often
regarded by academics in the exercise science publishing business as mere “anecdotal”
reports, tantamount to hearsay and innuendo. This is a misunderstanding of the definition of
“empirical,” which most definitely includes the direct, informed observations of experienced
coaches. Empirical evidence gathered from an experimental study is only one type of empirical
evidence, and it is dependent on observation in precisely the same way an experienced coach
gathers data through observation. It is therefore precisely as valuable, especially when you
consider the fact that data from a study is only as good as the methods that generated
it.Exercise science has its problems. The populations it studies are typically small, often fewer
than 20 people in the group. These people are very seldom trained athletes, and are most
usually untrained college-age kids for whom any stress is adaptive. This makes for a poor way to
study the effects of two different exercise methods, and completely precludes any questions
regarding training. Often the methods themselves are poorly constructed, (doing a squat study
on a Smith machine), completely omitting any quantification of the movement pattern being
studied (precisely what is a squat? How deep is it? What is the hip angle? Does this affect
muscle recruitment? How is this measured?), or display a failure on the part of the staff to
standardize its interactions with the study population (“Try really really hard this time.”).
Sometimes the study duration is too short to reveal anything meaningful about the question
being investigated, since we are dealing with students in the study population that will only be
available for one semester. Most importantly, if the study is being directed by a person without
the experience to know that the study question itself is stupid (Can more weight be bench-
pressed lying on a bench or balanced on a swiss ball?), and if the review staff lacks the
experience to know that the PI is asking a stupid question, then stupid peer-reviewed “evidence-
based” research enters the literature and adds to the problem.The observation that sets of 5
reps across for multiple sets is the most useful set/rep range for developing strength over a long
career in the barbell sports is a conclusion based on the observed evidence, and is precisely as
immune from prior belief and susceptible to experience bias as a controlled double-blind study.
Both have their limitations, but both have their place. There may well be no such thing as a
theory-neutral observation, but in the absence of other data, the informed observations of
coaches are the best data we have, and conclusions drawn from them are far superior to
extrapolations from very bad exercise studies. When a dearth of experimental data exists, as is



the tragic situation regarding training methods beyond the scope of weight loss or thigh
hypertrophy, the marriage of empiricism and rationalism yields the best result.In the absence of
any meaningful experimental data generated by peer-reviewed studies regarding the long-term
effects of barbell training, we are forced to rely on the observations of hundreds of thousands of
coaches and athletes who carefully picked their way through the mistakes made during the
process of acquiring experience. This makes a rationalist out of every effective barbell training
programmer. This process – if it is to be logical, effective, and productive, i.e. rational – must be
guided by a thorough grounding in the sciences of physiology, chemistry, and physics, since the
“exercise sciences” have proven themselves to lack the rigor and scope necessary for the task.
The well-prepared coach has either a “hard” science degree or an otherwise extensive
background in biology, anatomy, physiology, physics, chemistry, and probably psychology as
well. Textbooks on these subjects should form the basis of the coach’s library, with practical
experience under the bar and many thousands of hours coaching on the platform rounding out
his abilities as a coach of barbell training.Chapter 2: AdaptationTraining is predicated on the
process of applying physical stress, recovering from that stress, and thereby adapting to the
stress so that the processes of life may continue under conditions that include the applied
stress. This is so fundamental a biological concept that the ability to adapt to stress is one of the
criteria for defining life. An understanding of this phenomenon is critical for a coach or athlete
who wishes to productively train instead of merely exercise. That understanding begins with Dr.
Hans Selye.On July 4, 1936, a paper was published in the journal Nature titled “A Syndrome
Produced by Diverse Nocuous Agents.” The basic premise of the paper is that an organism goes
through a specific set of short-term responses and longer-term adaptations after being exposed
to an external stressor. In our context, the stressor is lifting weights.The General Adaptation
SyndromeSelye considered exercise to be a “nocuous” or poisonous stressor capable of
causing death if the loading was too large or applied too frequently. His theory was the result of
observations of animals under stress and optical microscope examinations of stressed cells. He
was working without any knowledge of the basic details of human metabolism and the
mechanism of skeletal muscle contraction, which was not yet understood when his paper was
published. Despite the comparatively sparse information on which he based his observations,
his reasoning was quite sound. A much more complete understanding of the physiologic
mechanisms now allows us to better interpret and apply Selye’s theory. Our understanding of the
acute-phase response and the subsequent adaptation response, both possessing very
identifiable time courses, along with modern insights into post-stress cellular events, has added
weight to Selye’s prescient concepts.Selye’s premise is that repeated sub-lethal exposures to a
stressor lead to a tolerance of subsequent exposures to that same stressor, because the
adaptation to a stress will be specific to that stress. This lends support to the concept of
specificity – that a training stress needs to be relevant to the performance being trained for to
elicit an adaptation that improves this particular performance. The theory holds that the body
can go through three possible stages, the first two contributing to survival and the third



representing the failure of the body to withstand or adapt to the stressor.Stage 1 – Alarm or
shockThe Alarm phase is the immediate response to the onset of stress, in which a multitude of
events occur. Selye noted that a major characteristic of stage 1 was a rapid loss of “muscular
tone” lasting up to approximately 48 hours. We now know that other processes during this stage
include inflammation and the acute-phase response, and these effects are specific to the stress
that produced them, i.e. a burn to the hand does not produce blisters on the face, and a ten-mile
run does not produce muscular soreness in the hands. One of the major results of these latter
responses is a general suppression of basic cellular processes in order to stabilize cellular
structure and metabolism until the withdrawal of the stressor. This is a survival process, and one
that can also serve as a marker of effective training stimulus. Mild musculoskeletal discomfort
may accompany this stage, indicating the disruption of homeostasis and events that stimulate
structural and functional changes in the muscle after training. A trainee may not perceive
soreness or pain in this stage; he is more likely to describe the sensation as “stiffness” or
“fatigue.” Regardless of the subjective perception, a transient reduction in performance
accompanies this stage, although it may be imperceptible within the constraints of a barbell’s
typical 5-pound incremental loading system. Performance decreases will be more discernible in
technique- and power-based exercises and less noticeable in absolute strength exercises.Selye
did not foresee his theory being central to exercise programming for healthy individuals. If he
had understood the importance of his theory to training athletes, this first stage might have been
more thoroughly described in terms of the current state of adaptation of the organism. With
novice trainees, disruption of homeostasis occurs with smaller loads than those used by
advanced trainees, since training has not yet developed either strength or work tolerance. As the
level of advancement increases (from novice to intermediate to advanced), so does the
magnitude and/or duration of stress needed to induce stage 1.Stage 2 – Adaptation or
resistanceIn stage 2, the body responds to the training stress through the modulation of gene
activity, changes in hormone production, and increases in structural and metabolic proteins, and
the accumulated effects of these processes are known as recovery. In essence, the body is
attempting to ensure survival by equipping itself to withstand a repeated exposure to the stress.
The effects of the stress produce a group of reactions specific to that stressor, and recovery
from the stress will be specific as well. In the context of training, performance increases when
this occurs. Selye generalized that the Adaptation stage typically begins at about two days post-
stress and that if the same stressor is reapplied periodically, complete adaptation could occur
within four weeks or less.We now understand that adaptation occurs on a sliding scale that
varies with an individual’s existing level of work tolerance, which essentially determines the
proximity to one’s ultimate physical potential. Someone far away from ultimate physical potential
(the novice) will adapt quickly, a process which starts with the onset of the stress and may be
completed within 24 to 72 hours. A stressor that is sufficient to disrupt such an individual’s
homeostasis need not be a gigantic physical insult, and it can be easily recovered from within
that timeframe under even sub-optimal conditions. On the other end of the spectrum, the



advanced trainee might require one to three months, and possibly longer, to adapt to a training
stress sufficiently large and cumulative that it exceeds his highly developed work tolerance
enough to disrupt homeostasis and drive further adaptation.It is important to understand that the
system is always in flux, with adaptation to numerous events that may act as stressors at various
levels taking place all the time. Adaptation also occurs in response to the removal of a stress
which had previously been adapted to, so that adaptation can occur in multiple “directions”
depending upon the events that cause the adaptation. In this context, stress can be thought of
as any event that causes an adaptation to occur.Understand also that there is a good reason for
the body to be able to change its state of readiness based on external conditions: it is
metabolically expensive to maintain a constant state of high readiness if there is no external
stress that justifies this expense. The reason we are all not as strong or as fast as our genotype
permits – all the time, all of our lives – is that environmental conditions do not always warrant
such a state, preparation requiring high amounts of precious metabolic resources that could be
more thriftily expended on a lower state of readiness for a much longer period of time. Likewise,
an inability to adapt would have rapidly disappeared from any gene pool in an environment
capable of changing. Since an increase in readiness requires a response to stress that ends
with the organism in a higher state of readiness than it previously occupied, the ability to adapt
above the previous baseline evolved very early in the history of life.Stage 3 – ExhaustionIf the
stress on the body is too great, either in intensity, duration, or frequency, the body will be unable
to adequately adapt and exhaustion will occur. Selye proposed that an overwhelming stress of
one to three months in duration could cause death. This arbitrary assessment was fine for
purposes of illustrating the theory in 1936, but given our modern understanding of the
application of this principle and the fact that people die while running a 3-hour marathon, it does
not apply literally to our training extrapolation. If we consider that inappropriately-applied levels
of training stress could produce this effect, the magnitude of this stress will be different for every
level of training advancement. In practice, this concern is most applicable to intermediates and
advanced trainees – novices usually lack sufficient strength and stamina to work at intensities
and durations that would produce these levels of stress (although it is possible for an
inexperienced coach to abuse a novice trainee) – and means that an extended period of
excessively relentless maximum work should be avoided. The bottom line is that no one wants to
be in stage 3, which we call “overtraining.”The application of Selye’s theory to training is
presented graphically in Figure 2-1. Progressive training within the context of the General
Adaptation Syndrome requires that an increase in training load be applied as soon as it is
apparent that recovery has produced adaptation. Continued use of the initial, already-adapted-
to load will not induce any disruption of homeostasis, since adaptation to it has already
occurred, and therefore repeated use of the same training load cannot lead to further progress.
Using the same training load repeatedly represents ineffective (but typical) coaching and
training if performance improvement is the goal.Figure 2-1. Within the parameters of Selye’s
theory, there are three possible outcome pathways following a training stress. Too little stress



fails to disrupt homeostasis and no change occurs. Too much stress disrupts homeostasis, but
overwhelms adaptive capacity, leading to performance loss. The appropriate amount of stress
disrupts the system’s state without overwhelming adaptive capacity, permitting progress to
occur.Of great importance is understanding the difference between Exercise and Training in the
context of Selye. The process of stress/recovery/adaptation is a logical process that anyone can
apply to their program of physical activity for an improvement in physical performance. It simply
requires that stress be continually applied in a way that produces an adaptation specific to the
performance the trainee wishes to improve. Improvement requires, by definition, change. So a
changing stress is inherent in effective training.At its most basic level, this means that training for
a distance running event will be markedly different than training for weightlifting. The
performance requirements for these two sports are essentially diametric opposites, and in order
for the adaptations necessary for winning performance to occur, the training stress will have to
reflect these differences. But within each sport, effective training will require the use of
progressively-increasing stress specific to the adaptation required for competitive performance.
A lifter cannot improve his lifting by running long distances, and a distance runner cannot
improve his times by emphasizing strength training. Strength being a much more general
adaptation than endurance, a runner can tolerate, and indeed benefit from, strength training, if it
is done appropriately within the runner’s competitive endurance schedule, while a competitive
lifter has no reason to run as a part of his contest preparation.If a lifter wants to get stronger, he
must plan to do so. If a runner wants to get faster, he must plan to do so. A lifter gets stronger by
planning a way to lift heavier weights, and a runner gets faster by planning a way to cover more
ground in less time. The general process for creating both adaptations is rather simple,
especially for those lifters and runners just starting the sport who have a lot of improvement left
to obtain: lift heavier weights or run faster, and do so in a way that makes sustainable progress
occur. Stress must be applied, recovery from that stress must occur, and the net effect will be an
adaptation that causes improved performance. But it is easy to lose sight of the fact that the
process of creating the improvement consists of accumulating the effects of the increasing
stress/recovery/adaptation process over time – the individual workouts themselves are not the
point; the accumulated effects of the workouts over time produce the adaptation. If this is not
managed correctly, training is less than efficient. If it is not managed at all, we are not training.
We are merely exercising.The stress/recovery/adaptation cycle proceeds differently under
different conditions and within different trainees. For a novice – a trainee who has all of his
ultimate physical potential undeveloped – a single episode of weight training can make him
stronger, after he has recovered from and adapted to the stress. From that point, subsequent
stress can cause the process to occur again, producing more adaptation, provided that it occurs
before the adaptation is lost to a lack of continued stress. For an athlete who has gone through
this process and who is already strong from having accumulated years of adaptation, the
process proceeds much more slowly, until a point is reached where it is virtually impossible to
continue driving an adaptation (Figure 1-1). The interval between the rank novice’s first workout



and the advanced lifter’s struggle to gain one more kilo of total is a continuum along which
everyone who trains finds themselves, and their position along the continuum dictates their
response to the stress/recovery/adaptation phenomenon.In the novice, a single training session
will disrupt biological equilibrium locally within the muscle and systemically within the body. If a
single episode of weight training can disrupt homeostasis, a predictable set of outcomes can be
detailed based on the degree of disruption. This model is presented in Figure 2-1.In the novice,
a single training session that disrupts biological equilibrium to an appropriate degree results in a
transient and very slight depression of performance. It is only slight because novice
performance levels are already low, and small losses are hard to measure at this level. This
depression occurs immediately after the training session and represents stage 1 of Selye’s
model. In the hours and days after the training session, performance abilities will recover to
normal and then performance ability will exceed the pre-stress level. This is supercompensation,
the process by which the body readies itself for a potentially greater stress than the one for
which it was already prepared, and which it has already successfully accomplished. At this point
the trainee has successfully completed Selye’s second stage and has adapted to the initial
workload (Figure 2-2, line A).Figure 2-2. A longer stress/recovery/adaptation cycle is required as
a trainee progresses from novice to advanced. (A) Novices can produce appropriate stress with
a single training session and display supercompensation above baseline within 72 hours. (B)
Intermediate trainees require multiple training sessions and a longer recovery period to induce
supercompensation in a weekly cycle. (C) Advanced trainees require the cumulative stress of
many sessions and recovery over a month or longer to drive progress.It is important to
understand that the trainee is not getting stronger during the workout. He is getting stronger
during the recovery period after the workout. And since he is now stronger, the next logical step
is to increase the workload in the following workout – i.e., to employ simple progressive overload
– a regularly planned increase in the maximum weight lifted. Applying the same workload again
produces no progress, since this stress has already been adapted to. At this point, a small
increase in exercise load will once again take the trainee through Selye’s stages 1 and 2 to
repeat the overload/adaptation cycle at a slightly higher level. When the overload increment is
the same for each successive increase, the training program is referred to as a linear
progression.This organization of training can continue for many months, until the trainee’s
progress plateaus. At this point it is likely that it will require a series of two or three training
sessions specifically arranged to have a cumulative effect, plus a longer work/recovery cycle of
perhaps a week’s duration, to adequately take the trainee through Selye’s first two stages. This
represents the response of the intermediate trainee (Figure 2-2, line B). The intermediate period
of a trainee’s career, depending on the purpose of his training, can be quite long, possibly
years.As the body gets better at producing force against a load, it is also getting better at
recovering from that stress. As both performance competence and recovery ability increase with
progressive training over time, eventually it will take weeks to adequately disrupt homeostasis to
stimulate adaptation, and then another length of time for recovery and supercompensation. The



advanced trainee may require even up to a month’s time to progress through stage 1 and stage
2 (Figure 2-2, line C).The more advanced an athlete becomes, the greater the importance of
understanding the stress/recovery/adaptation model and its approach to balancing the two
opposing forces of constructive human adaptation: 1) the workload must be sufficient to disrupt
biological equilibrium enough to drive an adaptation, yet not excessive to the point of
constituting an unmanageable level of stress, and 2) recovery must be sufficient to enable the
adaptation to occur (Figure 2-3). The advanced athlete walks a knife’s edge here. For the novice,
it is very dull and wide, not really much of an edge at all, and rather easy to negotiate. The edge
for the intermediate trainee is sharper, requiring a more complex approach. For the advanced
trainee, it is razor sharp, and balancing on it without damage requires careful manipulation of all
the programming variables.Figure 2-3. The relationship between workload and work tolerance.
Regardless of training classification, there is a ceiling of work tolerance (designated by small
arrows) that once breached decays into overtraining and a loss of work tolerance and
performance capacity. Note that 1) work tolerance increases significantly throughout the training
career, and increased tolerance is due to a progressive increase in workload, and 2) a descent
into overtraining and manifestation of performance decrements will occur more rapidly and
precipitously as the training career advances (note the sharper drop-off for more advanced
trainees after the work tolerance peak is reached). Although overtraining can be a problem at
every stage, prevention is critical at the advanced stage, as the rate of performance decay is
very rapid once work tolerance is exceeded. Conversely, the diagnosis of overtraining may be a
problem at the novice and intermediate stages, as the reduction in performance capacity occurs
at a much slower rate after work tolerance is exceeded, and easily could be missed or
misinterpreted.Understanding OvertrainingKey to understanding progress in strength training is
the concept of overload. Overload represents the magnitude of work required to disrupt
biological equilibrium and induce an adaptation. For progress to occur, the physiological system
must be perturbed, and in weight training the perturbation is heavier weight, more training
volume (sets and reps), or, perhaps for an intermediate or advanced trainee, less rest between
sets than the athlete is adapted to. The overload is applied to the system through training, with
the specific work that disrupts equilibrium referred to as an overload event. For novice trainees,
each workout constitutes an overload event. For intermediate and advanced athletes, the
heavier elements in a week or more of training might collectively constitute the overload
event.But without recovery from an overload event, the overload does not contribute to progress.
Overload without adequate recovery induces overtraining. The term microcycle, traditionally
defined as a week of training, is better thought of as the period of time required for both the
overload event and the recovery from that overload event. This period will vary with the level of
training advancement of the trainee. For a novice, a microcycle is the period of time between two
workouts. The more advanced a trainee becomes, the longer the microcycle becomes, until the
term loses its usefulness for advanced lifters, who might require a period of time for this process
that would more traditionally be described as a mesocycle. For us, these terms lack the concise



nature required for usefulness.Overtraining is the bane of any program. When the demands of
training outstrip the ability of the body to adapt, the trainee is at risk of not only ceasing to
progress but actually regressing. To put it in the terms we have been using, the overtrained
athlete has entered into Selye’s stage 3. An imbalance between training volume or intensity and
recovery has occurred, such that the trainee will not recover from the stress and
supercompensation cannot occur. The effects of fatigue are so pronounced that recovery
processes, which may be either unaffected or diminished, are nevertheless overwhelmed,
leading to persistent and potentially escalating fatigue. Performance will remain depressed from
the initial overload and will suffer further decline with continued loading. The end result is the
inability to train and perform at the previous level.In the conventional exercise science literature,
there are three possible versions of exercise stress: 1) fatigue, 2) overreaching, and 3)
overtraining. Each of these is associated with a reduction in performance ability, but only one is
an actual training problem.FatigueFatigue is usually defined physiologically as a reduction of the
force-production capacity of a muscle. It could be described as simple and transient “tiredness”
resulting from physical effort – a necessary component of training which results from the stress
necessary to enter Selye’s stage 1. In the novice it is expected that fatigue will be recovered from
within 48 to 72 hours in the most fundamental stress/recovery scenario. In the intermediate lifter
elements of fatigue will be present until the full completion of the training week. And in the
advanced trainee, complete recovery to supercompensation may occur even in the presence of
fatigue, and may occupy a period of a month or more. For the intermediate and advanced trainee
it is neither expected nor desired that each workout begin free from fatigue. If a trainee is
persistently fatigue-free, the loading scheme is not rigorous enough to induce homeostatic
disruption and adaptation.OverreachingOverreaching has been described as the cumulative
effects of a series of workouts, characterized by a short-term decrease in performance, feelings
of fatigue, depressed mood, pain, sleep disturbances, and other miscellaneous effects that
require up to two weeks to recover from. Hormonal changes such as a short-term reduction in
testosterone and increase in cortisol occur at this level of homeostatic perturbation, and in fact
these are among the factors that produce the positive systemic effects of barbell training. A
significant problem with this definition is that it differs from that of overtraining only in that
“overreaching” can be recovered from with approximately two weeks of reduced work or rest – a
rather arbitrary distinction – whereas recovery from overtraining takes longer.This definition of
overreaching also fails to consider the level of training advancement of the individual and the
recovery abilities associated with that level, a problem typical of the conventional exercise
science literature. The novice trainee will not experience overreaching on a properly constructed
novice program, since recovery to supercompensation occurs within the 48-72-hour period. It is
important to understand that the novice trainee will not and cannot overreach unless far more
than the recommended load is used, because the hallmark of novice status is the ability to
recover quickly from the incremental increase in workload used to produce gradual, steady
progress. Even when a late-stage novice plateaus within a simple linear progression, a single



additional short-term reduction in training load is usually adequate to restore the athlete to
normal recovery capacity. The intermediate trainee can recover in the time allotted for a weekly
training period, since intermediate-level trainees characteristically respond to short-term
cumulative training loads. The advanced trainee, after a long cumulative disruption of
homeostasis, might require four or more weeks to recover and supercompensate, more than the
two weeks allowed for by the definition. But this is a normal programming timeframe for an
advanced lifter. The term “overreaching” is therefore not useful in strength training.Moreover, the
term “overreaching” defined as a negative training effect misses the point. An athlete must
“overreach” to produce the stress necessary to disrupt homeostasis, intentionally breaching the
maximum workload he has adapted to in order to induce supercompensation. It is more relevant,
practical, and understandable to discard the term and simply use the term “overload,” since it
describes both the load and the stimulus for driving adaptation in all trainees, regardless of
advancement level. Every training program should include periods of overload, as is required by
any practical application of Selye’s theory; these periods should be understood as adaptive, not
detrimental; and they should be appropriate to the trainee’s level of advancement if they are to
produce the desired effects. Judging this level of effort can be difficult and requires vigilant
monitoring, especially for the advanced lifter, since a rapid descent into overtraining can occur if
loading is too severe or recovery is inadequate.OvertrainingOvertraining is the cumulative result
of excessive high-volume or high-intensity training, or both, without adequate recovery, that
results in the exhaustion of the body’s ability to recover from training stress and adapt to it. The
primary diagnostic indicator is a reduction in performance capacity that doesn’t improve with an
amount of rest that would normally result in recovery. Although the accepted (American College
of Sports Medicine and U.S. Olympic Committee) definition of overtraining states that recovery
from it requires no less than two weeks, overtraining is obviously relative to the advancement
level of the trainee, and therefore there can be no hard and fast rules governing its onset or its
abatement. Even the heinous abuse of a novice with an overwhelming workload, one that
induces an immediate loss of performance ability, would resolve fairly quickly. Although the
timeframe would be compressed, the symptoms observed by the coach would be those of
overtraining. Although overtraining in the novice can occur, it may not be easily diagnosed
because the magnitude of the loss of performance might be difficult to perceive, due both to a
lack of training history for comparison and the low level of performance overall (as represented
in Figure 2-3). Once again, as with overreaching, the overtrained intermediate fits the commonly
accepted ACSM/USOC definition: an overtrained intermediate will not be able to recover in less
than two weeks. For the advanced trainee, however, training periods are planned using longer
timeframes, rendering the accepted definition inadequate for these trainees. It is also easier to
diagnose overtraining in advanced athletes since the performance reduction is quite noticeable
against the background of an extensive training history.A working definition of overtraining that
applies to all levels of training advancement requires a better way to quantify recovery time in
each stage. Overtraining occurs when performance does not recover within one reduced-load



training cycle. The duration of that cycle will vary according to the athlete’s level of advancement.
For example, if a novice training every 48 hours has a workout that is markedly off due to
excessive load in the previous workout, this will be apparent during warm-up. His range of
motion will be decreased due to the soreness, and his bar speed will be noticeably slower and
more labored as the weight increases through the sets. The coach should then stop the workout,
having determined the problem (in the last workout he did five extra work sets while another
trainee was being coached in the other room, for example) and send him home with orders to
rest until the next workout 48 hours later. He comes back in for his next workout, and warm-ups
reveal that he is fine now, recovered and capable of the sets he should have done the previous
workout. He was overtrained, and now he is recovered. This is possible because he is a novice,
and this recovery timeframe is consistent with a novice’s ability to recover, both from normal
overload and from overtraining, since the mechanism is the same.If an advanced trainee on a
four-week cycle of loading declines below expected performance levels during a cycle, either
the athlete has come into the cycle overtrained or the current cycle has exhausted his recovery
capacity. In such a case, as much as four more weeks of reduced training load might be required
to facilitate recovery. For both the novice and the advanced trainee, a repeated and dramatically
reduced loading cycle of equal duration should immediately follow the diagnosis of overtraining
in order to reestablish homeostasis. Advanced lifters using very long training cycles cannot
afford the time required to deal with a programming error that might take months to notice, and
even longer to correct.Overtraining is yet another example of the profound differences between
novice and advanced athletes, in that the more advanced an athlete becomes, the more costly
overtraining becomes. A novice might be inconvenienced by a missed training session or goal,
but that inconvenience lasts for a couple of days, and is of no consequence to anything other
than the next workout. Intermediate athletes have committed to their training to the point of
selecting a sport, and are in the process of becoming competitors. An advanced athlete is by
definition always training for a competition, has invested many thousands of hours, many
thousands of dollars, and many gallons of sweat in his training up to this point, and has much to
lose as a result. Elite athletes may have titles, sponsorship money, endorsements, and post-
competitive careers riding on their performance at the next competition. As careers advance, so
does the price of failure, even if it is temporary.Is consideration of overtraining important?
According to the USOC/ACSM “Consensus Statement on Overtraining,” 10 to 20% of all athletes
are suffering from overtraining on any given day. If this is true – it’s probably not, because most
athletes do not actually train hard enough to produce overtraining, and the USOC/ACSM should
know this – it is a problem. How many coaches can afford to have 20% of their team performing
below par on game day? Having a significant number of athletes overtrained at any given time
would have important ramifications for team success, as well as for the careers of the individual
athletes. Overtraining is the direct result of the failure to understand and apply the principles of
stress/recovery/adaptation to the athlete’s training, and to base that training on a correct
assessment of the athlete’s level of training advancement.Diagnostic signs of overtraining in non-



novices are severe, when finally apparent: obviously compromised performance, disrupted
sleep, increased chronic pain, abnormal mood swings, chronic elevated heart rate, depressed
appetite, weight loss, and other physical and mental abnormalities. (In fact, these are the same
physical symptoms characteristic of severe depression, a clinical problem also arising from the
accumulation of unabated stress.) However, not all trainees will display the same symptoms
even if they become overtrained on the same program. Once again, the coach’s eye is essential
in determining changes in the performance and well-being of the trainee. Once overtraining is
diagnosed, it is imperative to take remedial action, as longer periods of overtraining require
longer periods of recovery. It quite possibly can take as much as twice as long to get a trainee
out of overtraining as it took to produce the condition. Horror stories about severe overtraining
abound, with examples of athletes losing entire training years. No effort must be spared in
recognizing and treating this very serious situation.Factors Affecting RecoveryThe topic of
overtraining is usually treated in a fairly narrow sense, with only the ratio of work to recovery
discussed. These are the two controlling factors in disrupting homeostasis and forcing
adaptation, but, ultimately, recovery is multifactorial and is affected by much more than just time
off between workouts. It is popular among the hardcore lifting and bodybuilding communities to
say, “There is no such thing as overtraining! Arrgh!” Most assuredly, there is such a thing as
overtraining, but their attitude reflects an awareness of the other factors that contribute to
recovery, and therefore the prevention of overtraining. The importance of attention to the details
of diet and rest during recovery is of pivotal importance in avoiding overtraining. Unless the
coach and trainee both understand and actively attempt to facilitate optimal recovery, no method
of training can produce optimal results or prevent overtraining.Aside from the work/rest ratio,
several factors affect or contribute to recovery, the most important being adequate sleep and
diet – the proper intake of protein, calories, water, and micronutrients. The problem is that each
of these factors is under the direct control of the trainee, not the coach. A good coach will
explain why these things are important for progress, will attempt to reinforce their importance on
a regular basis, and then realize that better athletes will treat this responsibility as they should,
and that average athletes will not. The best training program in the entire universe will be a
dismal failure if athletes fail to hold up their end of the deal. The success of any program is
ultimately the trainee’s responsibility.SleepIt should be intuitively obvious, but trainees and
coaches alike often overlook the importance of sleep during periods of increased physical
demand and stress. It would be hard to overstate the importance of sleep to the lifter – it may
well be the most important anabolic factor within our control. While rather limited in scope, the
scientific literature on this topic does support the following observations:Lack of adequate sleep
during recovery leads to a decrease in competitive ability, reduced determination, and lack of
tolerance for intensity in training.Lack of adequate sleep negatively affects mood state, leads to
a greater level of perceived fatigue, promotes depression, and can induce mild confusion.Lack
of adequate sleep can reduce the capacity of the physiological mechanisms that enable
adaptation to the stress of training.A number of physiological changes occur during sleep.



Among them, hormonal secretion is perhaps the most important for recovery from physical
exertion. An increase in anabolic (muscle-building) hormone concentrations and a decrease in
catabolic (muscle-wasting) hormone concentrations and activity take place during the sleep
cycle. Levels of testosterone begin to rise upon falling asleep, peak at about the time of first
REM, and remain at that level until awakening. This means that a disrupted sleep pattern
probably limits the recovery contributions possible from testosterone. Another anabolic
hormone, somatotropin or human growth hormone, also has a characteristic secretion pattern
during sleep. Shortly after deep sleep begins, growth hormone concentrations begin to rise,
leading to a sustained peak lasting 1.5 to 3.5 hours. A major function of growth hormone is the
mitigation of the negative effects of the catabolic hormone cortisol. A disruption or shortening of
the sleep period will reduce the beneficial effects of these important anabolic hormones.How
much sleep is required? The U.S. military at one time believed that four hours of continuous
sleep per night allows for survival and the maintenance of basic combat function, but now
recognizes the need for more, a recommended 7-8 hours per night for “sustained operational
readiness.” Your mom tells you that eight hours a night is needed to be healthy and happy. The
average American adult gets somewhere between six and seven hours per night. The “average”
sedentary person is not significantly stressing the body’s recuperative capacity. But Mom knows.
An average of eight hours of sleep, especially during very rigorous training, will aid in recovery.
After all, the purpose of sleep is to induce a state of recovery in the body. The longer the period
of sleep, the better the quality of recovery.The number of hours of sleep is not necessarily the
same thing as the number of hours spent in bed. Very few people go to sleep when their head
hits the pillow. Going to bed at 11:00 and getting up at 7:00 may not be getting you eight hours of
sleep. It is more realistic to add extra time to account for any delay in actually falling asleep,
ensuring that eight hours is obtained.ProteinHow much protein do athletes really need?
Recently, a growing pool of research has dealt with the protein needs of strength-trained
athletes. The United States Recommended Daily Allowance (RDA) values call for a protein
intake of 0.8 g/kg/day (grams per kilogram of bodyweight per day) for males and females fifteen
years and older. The RDA is based on the needs of the average population, and the average
American is sedentary. It is not logical to expect the nutritional requirements of a sedentary
individual to be the same as the requirements of anyone undergoing a program of systematically
increasing physical stress and adaptation, and in fact recent research has shown that even the
sedentary population does not consume sufficient protein for their limited needs. It has been well
documented that any type of exercise increases the rate of metabolism in the muscle and also
accelerates the rate of muscle protein degradation and turnover. Research shows that
resistance exercise stimulates muscle protein synthesis that lasts well past the end of the
exercise bout, longer in novices than in advanced lifters.Muscle protein synthesis (MPS), the
process by which new muscle is built, requires a dietary protein source, as well as
carbohydrates, which function synergistically to drive the process. The primary way muscles
recover from stress and grow is for MPS to occur faster than the muscle protein breakdown that



is the inevitable result of an effective training stress. If protein synthesis is to exceed protein
degradation, anabolism, or constructive processes, must exceed catabolic, or breakdown,
processes. If nutrients needed for other protein synthesis requirements – those needed to
maintain or repair other damaged tissues – are not sufficiently available from dietary sources,
the body will take them from its own protein stores; its existing muscle mass will serve as a
protein repository. This is a perfectly normal process in times of starvation or chronic stress. In
essence, the body robs Peter to pay Paul in order to maintain function. A training stress will still
function as a stress in the absence of sufficient dietary protein and carbs. By ensuring adequate
dietary protein intake, the trainee provides the body with the building blocks necessary for new
protein synthesis. Failure to do so will prevent new muscle protein synthesis from occurring, thus
blunting the training effect and wasting a lot of effort under the bar.So, how much protein is
needed to support training? The literature includes a broad range of recommendations that go
as high as 2.5 g/kg/day. Some coaches and trainees don’t like to do arithmetic, or aren’t
competent in converting pounds to kilograms. An easy way to ensure enough dietary protein,
and the tried-and-true method used by the weightlifting and strength training communities for
many years, is simply to eat one gram of protein per pound of body weight per day: a 200-pound
athlete should try to get about 200 grams of protein per day, from various dietary sources. This
works out to 2.2 g/kg/day, a value that, while in excess of the consensus recommendation of
between 1.2 and 1.8 g/kg/day, remains below the highest recommended value in the literature of
2.5 g/kg/day, and will ensure a target high enough that missing it a little will still be sufficient for
full recovery. This calculation disregards considerations of lean body mass and therefore
assumes an already “normal” body composition; individuals with a higher bodyfat percentage
should take this into account when planning protein intakes.The calculation also disregards the
effects of poor quality protein sources and other caloric intake. A dependence on so-called “third-
world” protein like soy protein, rice protein, hemp protein, beans, and other non-animal protein
sources which have poor amino acid profiles based on their low content of the BCAAs
(branched-chain amino acids) leucine, isoleucine, and valine, will necessitate even higher levels
of protein intake than these recommendations. Muscle protein synthesis is also dependent on a
surplus of non-protein calories, such that lower levels of carb/fat intake will make even higher
protein intake levels necessary to drive MPS. Conversely, higher-quality protein sources coupled
with enough high-quality carbs and fat can lower the total dietary protein requirements. And as
people age, they become more sensitive to protein quality, making either more total protein or
better quality protein an important factor in an older lifter’s program.It is important to note that
there is absolutely no evidence to support the notion that “excessive” amounts of protein are
harmful to normal kidneys with unimpaired excretory function, despite the ill-informed advice of
some health-care professionals. In fact, in people without active kidney disease there are no
unsafe levels of protein consumption in the context of dietary intake.Protein supplementation is
useful in that it can help an athlete get a sufficient protein intake, making up the difference
between that found in the diet and the recommended level. And a protein drink, being



convenient to make and consume, is useful for post-workout recovery. There are high-quality
whey-based protein supplements on the market with higher levels of the BCAAs and better
bioavailability than beef, certainly better than any soy protein products ever made. But we eat
food for reasons other than merely the BCAA profile. Other nutrients are found in beef and a nice
salad that are not present in high-quality whey protein. It may be tempting to allow supplements
to become the staple of your training diet, and under special circumstances this may be
necessary. But supplements are best used to supplement a good diet. If a high supplement
intake is necessary for you, it might be prudent to examine the quality of the rest of your
diet.CaloriesSince calories are expended during exercise, mostly derived from the body’s ready
reserves of stored carbohydrate and fat, an obvious requirement for recovery after exercise is an
increased need for energy to replace that consumed during training. There are two reasons
exercise creates a need for calories: 1) exercise of all types, volumes, and intensities expends
some fraction of the body’s energy stores, and these must be replaced before another bout of
activity, and 2) exercise of sufficient intensity disrupts homeostasis and muscle structural
integrity, producing a requirement for both protein and fat/carbohydrate calories to facilitate
repair and recovery.During exercise, the muscles preferentially burn stored glycogen for fuel,
and fat plays a very small role in the production of energy during resistance exercise. As
recovery processes proceed within the muscle, carbohydrate remains the most significant
source of energy for muscle protein synthetic processes. At rest, fat becomes the most
important energy source for non-MPS metabolic processes. The source of the carbohydrate and
fat is not terribly important as long as it is sufficient in caloric content and a protein source
accompanies it. Fat requires a longer time for breakdown and utilization than carbohydrate, but
the body’s metabolic rate is elevated for many hours after exercise and having an energy-rich
substrate (fat has more calories by weight than carbohydrate) slowly metabolized over a number
of hours is beneficial. Given adequate caloric intake and adequate protein, the composition of
the diet must also consider the requirements of vitamin intake, essential fatty acids, and fiber.
The quality of the diet should be as high as the resources of the trainee permit.It is important that
the total caloric content of the diet be greater than the total caloric expenditure of the training
day. Matching intake to expenditure will theoretically maintain homeostasis and strength, but will
not support maximum strength improvement and increased muscle mass, the object of strength
training. As a practical matter, a significant caloric surplus is needed to drive progress, and it is
almost impossible to calculate daily energy expenditure with any degree of accuracy, due to the
huge number of variables – training load, sleep, the sex of the trainee, the effects of the diet
itself, and the age and growth status of the trainee – that affect the system. If we simply pay back
the energy used during exercise and daily activities, we are not providing the extra energy
required to drive homeostatic recovery and adaptation through muscle protein synthesis. To get
stronger, the conventional literature advises the consumption of around 200 to 400 calories
more energy than we expend. This is woefully inadequate for most people who are serious about
their training, and absolutely positively inadequate for an underweight male who is trying to gain



muscular bodyweight. It has been the experience of the authors that a more reasonable intake to
ensure recovery and strength gains would be at least 1000 calories per day over baseline
requirements. If a gain in muscular bodyweight is the primary goal, a surplus of at least 2000
calories per day, and perhaps much more for some people who are inefficient metabolizers, will
be needed. Considering the fact that calculating baseline expenditure is almost impossible, the
way to accomplish this is to eat as much as possible from a diet based on high-quality protein,
quality carbohydrates, and fat from both plant and animal sources, and adjust the quantities
based on the results of this intake. Whole milk has long been the staple addition to the diet of
young lifters who want to grow.Fatty acidsAnother set of compounds that affect recovery are
essential fatty acids (EFAs). Although a bias against dietary fat remains in vogue in some circles,
fats are essential nutrients as well as efficient sources of energy. While there are no essential
carbohydrates, there are several essential fatty acids – the body can synthesize many of the
lipids it needs from dietary fat sources, but it cannot make omega-3 and omega-6 fatty acids.
These two types of lipids play an important role in the maintenance of the body’s structural
integrity, are crucial to immune function and visual acuity, and are involved in the production of
eicosanoids, the precursors of the prostaglandins which regulate the inflammatory process. Of
the two, omega-3 fatty acids are the most important to recovery: they support anabolic
processes and assist in the management of post-exercise inflammation and pain. They are also
less likely to be present in adequate amounts in the diet. Omega-6 fatty acids may actually
contribute to inflammatory processes if they are present in the wrong proportions.Deficiencies in
EFAs are fairly common in the United States, since fish, the primary source of omega-3 fats, has
never traditionally been an important component of most American diets. Chronic profound
deficiencies result in growth retardation, dry skin, diarrhea, slow wound healing, increased rates
of infection, and anemia. Sub-clinical deficiencies would likely not produce symptoms that could
be easily diagnosed by observation. Acute clinical deficiencies quickly develop in individuals
with very low-fat diets, with symptoms evident in two to three weeks.Only a few grams of
omega-3-rich oils are required. This can be done with about one generous serving of fatty fish,
such as salmon, per day. Many people find that taking an omega-3 fish oil supplement is helpful,
since hard training benefits from higher dietary levels of EFAs. Cod liver oil too is an inexpensive
source of EFAs, and is also very high in vitamins A and D.HydrationWater is essential for
recovery from strenuous exercise. After all, nearly every biochemical process occurring in the
human body takes place in an aqueous environment. Dehydration causes loss of performance,
and when it is severe it can be catastrophic. An increased metabolic rate increases the
requirement for water. Increasing storage of energy substrates (such as ATP, CP, and glycogen)
in the muscle increases the need for intracellular water. A hydrated cell is an anabolic cell. In
fact, if a cell – particularly a multinucleated muscle cell – is dehydrated it will synthesize proteins
at a much slower rate than it would if it were well hydrated. Increasing hydration levels within the
cell is one of the ways creatine supplementation works to increase skeletal muscle hypertrophy.
But how much water do we need to drink to support recovery and avoid overtraining?



Everybody’s physician, dietician, nutritionist, trainer, coach, and friend “know” that it is
“absolutely necessary” to drink “8 × 8”: eight 8-ounce glasses of water per day. This equals half a
gallon, or about 1.9 liters, of water a day. Note that standard beverage cans or bottles are 12
ounces or 20 ounces, and that a 16-ounce cup is usually a sold as a “small” drink at a restaurant,
so the requirement is not necessarily eight commonly available “drinks.”But do we really need to
drink this much water? The 8 × 8 recommendation is not actually based on any scientific
evidence obtained through research, but on a subjective viewpoint stated in a 1974 nutritional
text that was seized upon by the clinical professions, and that has slowly entrenched itself in
both clinical dogma and conventional wisdom. Most fluid intake values found in the research
data indicate that between 1.2 and 1.6 liters per day, less than the 1.9 liters of the 8 × 8
prescription, is sufficient for maintaining hydration status in healthy humans who exercise mildly.
These recommendations must of course account for different environmental conditions – the
hydration needs of a person in Florida in June will be different than that of a person in Manitoba
in October – so in reality there can be no absolutes with respect to fluid intake. It is also hard to
imagine that the human body has spontaneously lost the ability to self-regulate its hydration
status since the bottled-water industry was born. After all, very few human societies developed
the custom of sipping water all day from a convenient container carried in the hand or the
backpack. So, self-selected fluid intake in response to thirst probably represents an appropriate
method for maintaining health and function under most circumstances. But does it represent an
intake that can support recovery from intense training?How much fluid is needed beyond the 1.2
to 1.6 liters per day that reportedly supports a mildly active lifestyle? Larger, more active
individuals require more water intake to support their greater quantity of metabolically active
tissue, the increased caloric cost of incrementally larger workloads, and their less-efficient heat
dissipation characteristics. One size does not fit all in terms of hydration. A good rule of thumb
might be one liter for every 1000 calories expended. A 5000-calorie per day expenditure would
require five liters (or 1.3 gallons) of fluid. This volume of fluid may seem quite high, but
considering the needs of an extremely active athlete training several hours per day, it is a
reasonable recommendation, and in fact might still be inadequate for a warm training
environment. This requires that attention be paid to fluid intake, since 5+ liters per day is a lot of
water to drink. Excessive water consumption is extremely dangerous – hyponatremia being a
potentially fatal condition, but the intake of toxic levels of water requires a conscious effort far
above any effort to assuage thirst under any circumstances, and it cannot be done accidentally.
It is, however, occasionally accomplished during organized endurance events, where the
promoters make water available at every rest stop and where over-zealous and inexperienced
participants incorrectly heed the un-moderated advice of “professionals” to start drinking water
before you get thirsty, to “stay ahead” of dehydration.One last consideration is which fluids count
toward hydration. Many popular health practitioners will boldly state that only water and a few
other “natural” beverages count toward hydration. They discount anything with caffeine or
alcohol or even sugar as a viable rehydrating beverage. The statement has actually been made



that “You wouldn’t wash your car with a diet soft drink – why would you use it for hydration?”
Such a ridiculous statement demonstrates a lack of understanding of the mechanism by which
water is absorbed from the gut: anything that contains water, even food high in water, counts
toward water consumption if it provides water in excess of that which must be used to
metabolize it. Water itself is the best rehydrating fluid since, after all, it’s water. It can be taken up
by the gut faster than commonly consumed commercial beverages, if that is actually a practical
consideration in normal hydration situations, but every water-based drink (are there any drinks
that are not water based?) contributes to hydration. The water content of a 20-ounce diet cola
counts toward hydration even though it contains caffeine and artificial sweeteners. A 20-ounce
regular cola full of high-fructose corn syrup also counts even though it contains caffeine and
sugar. Alcoholic beverages have been quite effective hydrating agents at various points in
human history. Beer and wine, in more primitive times, were major rehydrating fluids necessary
for survival, since they were safer than the available untreated water supply, as was the grog – 1
part rum mixed with 4 parts water and a little lime juice – of the British Navy in the eighteenth
century. We are not proposing that soft drinks, beer, and wine should be staple components of
the training diet, but honesty compels the consideration of the realities of the American lifestyle
and how it may affect recovery. Aside from the question of their other benefits or detriments,
moderate consumption of these beverages does in fact contribute to hydration.
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Chris, “Highly Recommended for a Solid Understanding of How to Conduct Strength Training
and Why. I really enjoyed Practical Programming for Strength Training because it answers many
of questions I was left with after reading Rippetoe's Starting Strength book. It has been useful for
me as someone who trains, someone who advises his wife on how to train, and someone who
demands to know the reasons behind the programs laid out by Rippetoe.The Starting Strength
book focuses primarily on the major lifts - how to do them, and why they are done that way. It
does a very good job of this and is an invaluable tool for trainees and coaches alike. The end of
the book lays out the basic Starting Strength novice program, which is working impressively well
for both my wife and me at this time. Staring Strength is an excellent book for what it purports to
be: a guide to "starting" strength training. However, the layout of the Novice program laid out is
very basic, and it does not answer a lot of the questions that a serious trainee will inevitably start
asking: what if I advance beyond the novice stage? What do I do if I'm returning to training after
being ill for a few weeks? What if I have an injury? What if someone does not fall within the 18 to
35 age range? Etc. And of course, there is always the burning question of "Why is the program
set up as it is?" and the follow-up "What constitutes good programming and why?"Practical
Programming for Strength Training answers these and other questions in a very clear, thorough,
and well-ordered fashion. It gives the reader a well-rounded understanding of the physiological
mechanisms behind strength adaptation, upon which it lays out and justifies the novice,
intermediate, and advanced programs. It goes into detail about various circumstances trainees
may encounter during their progress towards getting stronger.All-in-all it is a very thorough, easy-
to-understand, and well-argued book which provides the serious trainee or coach with a solid
foundation in knowledge about programming for strength training.Unless you have considerable
competence with barbell training, I would recommend starting with the Starting Strength book
before moving on toPractical Programming for Strength Training.”

Thomas W. Payne, “The Definitive Text on Strength Programing. Update 19 Apr 2021 - I was
looking up a link to this book to forward it to another person and saw my review. Upon rereading
the review I "nailed it" but probably did not make the key point strongly enough. This book is
NOT for beginners. You really need to have 3 - 5 years of weight "training" (not weight "lifting")
under your belt to really understand this book. I thought I understood it when I first read it. I have
read some sections as many as five times and come away with a deeper understanding the
more experience I get. This is not "easy" reading. This is a text book for how to design and
develop strength training programs."Original" review - This book was a real "eye opener" for me.
I have never seen another book that explains the different approaches to getting stronger in such
detail. There are hundreds if not thousands of books on "How to Squat" or "How to Deadlift" or
how to follow someone else's "program" but I've never seen anything that delves into how to
design your own program to manipulate the variables of recovery, intensity, and volume to



achieve real results. I have had to reread some chapters as I am constantly reevaluating how I
approach strength programming. Remarkable book that is NOT for beginners or even early
intermediates. This is a book for people who want to understand how to make humans stronger
over time and the tradeoffs and benefits of manipulating training variables.”

Aubrey, “A Must Read For Weightlifters. Amazing! I wish I had read 5 years ago when I first
started weightlifting. This is an essential read for anyone looking to become a better athlete or
anyone looking to gain in depth knowledge of training and what training truly means.”

Brennan H Evans, “Fundamental and practical advice. To use a poor analogy: It’s like learning
how to cook so you make your own recipes. But here you are cooking up a better and stronger
you.You learn when to go up, when to slow down and need to understand that it changes and is
not a rite recipe to follow. But there are rules. And the rule for the beginner is to go slow, and do
a linear progression — rest, add a little weight, repeat. On the core excercises!It’s hard to find a
formulaic way when in strength training you are having a conversation with your bodies ability to
grow stronger and it’s need to rest. This book gives you the language and dialogue to do that. I
used this to to successfully migrate from the many-gym-machine program my YMCA had me on
into a much more successful, safer, and knowable system for strength training.BTW: how does
this compare to the other viable alternative out there? 5/3/1 I can’t tell you but it has worked for
beginners and Rip also endorsed it. From this interview he gave (muscle and fitness) I quote:
“Aside from "Starting Strength Basic Barbell Training," what other modern strength programs do
you like?The only other one I like is Jim Wendler’s 5-3-1 program. It’s an excellent late
intermediate and advanced program. ”But late intermediate means you should already be fluent
in speaking weights. So do that here.Also: the advise in this book is gender neutral apart from
very minor tweaks and for the ladies which is covered in a few pages. This will do wonders for
your bones.  See the Barbell Prescription book for more on that.”

S. Moyer, “"Get very strong in very little time with very few tools." ...should be the title.. Anyone
who hopes to advance their strength training past the Novice stage needs this resource. It's a
whole book dedicated to developing strength using as few tools, and in as little time as possible.
Barbell, plates, rack, lifting shoes, belt, pen, paper, shorts, shirt. That's it. Not the only way to
get strong, of course, but the methods are very very effective for people who do other things
besides living in the gym. A lot of time-saving advice and strategies that average-joes and
athletes alike can benefit from. You better enjoy pushing very hard on barbell exercises though
because the whole book centers around them and close variants. Anyone easily demoralized by
hard efforts under a bar will need to change their attitude if they want to get anything out of this.”

Ebook Library Reader, “for the older lifter. Really bought this for the section in the book
dedicatied to older lifters.There is little information on the internet for protocols older lifters have



to practise for : mainly recovery and sensible progression.I'm 76, and bought this as a
companion book for the barbell prescription.another good book I would recommend for the older
weght trainers”

Bryan Clark, “Will teach you how to get strong. I would read the companion first as it definitively
defines the exercises this volume explains what to do with. This volume has the details to help
you plan your training programme. Actually - my coach does the programming for me - but
reading this makes me a more informed customer and now we can really fine tune my
programme together. It is also a really interesting read in itself. The explanations of what is
happening when you lift heavy stuff in the right order is very clear and having read it, I wonder
why I have spent my entire life not understanding such important things.As well as being strong,
the Author has strong opinions too - and I would say he is right. On one level his rants at the
various fools not understanding his method are a little grating and if he wants to pile in with
supporting scientific facts (as he does) he really should quote his references, as in this
presentation we are really only left with his opinion - that we must trust. On the other hand, it is
quite amusing and self evidentially he is correct in his main assertions. Despite my pedantic
observations, this has to be the definitive text on how to programme your cunning plan to get
strong. Best self help book I have read since Zen and the Art of Motorcycle Maintenance (which
doesn't have decent references either).”

Sblig, “Gold. A fantastic book that builds on the already incredible work laid out in Stating
Strength. A vast number of programmes are explained and outlined to give intermediate and
even the most advanced lifters a lifetime of improvement and gains in strength. The principles
contained in this book are scientific and proven through practical application. A gold mine of
information.”

Coops, “Plots the whole journey from novice to elite level. Don't agree with Rippetoe's dietry
advice (the gallon of milk a day etc), but his training advice can't be faulted.This would be a
great way especially for anyone new to the gym, to build up an understanding of how to
progress.There's even a section at the end for older people, or people with injuries, and the
adjustments they ought to make to get the most out of their training. Really like this book. Bought
as a gift, but had a good flick through and thinking of getting myself a copy.”

Toby, “Amazing. Great book, Rippetoe is as always a smart guy. Buy Starting Strength (the blue
book) first, then buy this one second.”

The book by Mark Rippetoe has a rating of  5 out of 4.8. 1,826 people have provided feedback.
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