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Power-Flex STRETCHING: Super Flexibility and Strength for Peak Performance


• In the theoretical chapter, you will learn PRINCIPLES which regulate flexibility and specific strength development.


• Through the explanations of joint mechanism you can learn about your becoming able to perform splits in the future.


• In the chapter on dynamic stretching, you will discover how to acquire IMPRESSIVE EXPLOSIVE STRENGTH.


• In the chapter dealing with isometric PNF, this extraordinary technique will be explained to you in detail, and you will enhance your articular mobility astoundingly, eventually being able to perform complete splits cold.


• In the chapter on static active flexibility, THE GYMNASTS’ SECRET will be REVEALED to you, and you will learn to challenge the force of gravity.


• In the chapter on specialized equipment, you will be illustrated the latest techniques for use of particular sports apparatus in order to enhance your flexibility.


Replete with detailed training schemes for each level.
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All rights are reserved. No part of this book may be reproduced, memorized in archive systems, or transmitted in any form or by any means, electronic, mechanic, photocopy, recording, or otherwise, without prior written authorization from the author (excepti the brief citations included in reviews).


The author and publisher of this book have taken care of preparing it as well as the programs contained within it. The author and publisher do not assume any responsibility, explicit or implicit, regarding these programs or the text’s content. The book’s author, publisher, and collaborators cannot be held responsible, in any case, for accidents, personal injuries, or consequent damages wich either derive from or are caused by use of the programs and instructions in this book.


Names and trade-marks cited in the text generally are registered or recorded for the respective manufacturers’ cases.


ATTENTION:


No matter what your age is, consult your doctor before beginning any physical and sports activity. This book’s suggestions do not constitute appropriate medical advice. Those who practice the techniques included in this book do it under their personal responsibility.


David De Angelis, the Publisher, the Collaborators, the Distributors, and the Retailers of this book may not be held responsible for any injury that may come from following the advice and schemes provided in this manual.


Excessive flexibility may have deleterious effects on performance. Apply exercises according to the necessity of the practiced sport and your own health, age, and physical preparation level.


Follow this general rule: strengthen what you extend; extend what you strengthen.


Static active stretching exercises may have harmful effects on the cardiovascular system of less trained individuals or those who find themselves in a state of less than excellent health. Always consult your doctor beforehand.
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“It does not matter how far you are from your objective… start getting closer to it. With the Strength of the drop that pierces the rock, with the Faith that moves mountains, and, above all, with the Passion that burns in the heart…who knows, maybe, one day…
I dedicate POWER-FLEX STRETCHING to all those who can because they believe they can.”


David De Angelis
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The more a man knows about his body and its capacities, the more he is able to understand and embrace that what makes him move.


Any man, getting closer to his top physique is approaching endless life essence, embodded in himself.


Train your body to strengthen its spiritual qualities.


The essence of training as well as of body discipline is to allow the body to become faithfull carrier of the truths it embodies.


David De Angelis




Presentation


by Prof. Maurizio ROMANO (“LA SAPIENZA” University, Rome, Italy)


Throughout my long career in the field of applied rehabilitation Kinesiology, I have had the privilege of coming into touch with a great number of people who have helped me to develop and put into practice scientific methods, involving activities of both a spiritual and physical nature. Among these activities, I cite several sports and classical dance, all of which entail a great degree of psychophysical discipline. I constantly have emphasized the importance of an exercise and its proper execution and pointed out how it can contribute enormously to our well-being and enable us to face adversity. As university professor, I have been unceasing in my efforts to persuade doctors, medical specialists, and educators to teach their patients and pupils about the benefits of aerobics, and I have spent years trying to perfect new exercise techniques based on scientifically-tested combinations of stretching, breathing tasks, and both regionalized and diffused muscular contraction.


I am grateful to David De Angelis for providing the spark to write this long overdue book. After six long years of theoretical lectures and debates, hard bibliographical research, and putting into practice a wide range of exercises and innovative training techniques, my interest in sports and, in particular, the application of stretching as a mean of attaining harmony and balance has been enhanced even more.


My collaboration with David De Angelis has been going on and I am happy, in the meantime, to present this edition of POWER-FLEX STRETCHING. From one point of view, this volume is a bona-fide testimony to the magic of ‘souplesse-stabilization’ as tested specifically by the author himself and illustrated in the photos contained herein.


In addition, the book represents an implicit condemnation of the socalled ‘pharmaceutical body-building’ based on research indicating that the resulting hypertrophy is ephemeral in nature (and heaven help those who try to stop once they have started!), and leads to a range of aesthetic distortions as well as necessitates ingestion of both medical and dietary supplements of dubious benefit and, at times, that are downright dangerous.


Needless to say, stretching is far from being a mere supplementary activity (it is not just a simple warm-up exercise) in sports. A specialized stretching program is an integral part of a sports regimen aimed at enhancing performance and, as previously hinted at, can prove to be the ‘secret weapon’ that an athlete needs to make a qualitative jump in his sport. The author sets out to treat the subject thoroughly so that any serious-minded athlete can easily incorporate the author’s paradigm into his own training routine.


POWER-FLEX has the dual role of treating the subject from both a theoretical and practical standpoint. No method can be considered valid if it has not been tested on the human body (and, in this case, the author’s own body was the tested one!), and I am convinced that the reader will benefit greatly by following the path suggested by David De Angelis.


Prof. Maurizio Romano


Sports Science Department


University of Rome, La Sapienza (Italy)


 


Presentation


by Master Willerm Jacob BOS (8th degree Tae Kwon Do)
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Dear David,


I’ve read your book “Power Flex Stretching” with a great interest and I would like to congratulate on quality of the information you’ve collected, based on Your great experience and culture in Stretching as well as on Your knowledge on human body capabilities.


I’m sure this book will be very useful to all sportsmen who believe in their own capabilities. In particular, as Taekwon-do Master- an martial Art-where the legs are used a lot-I suggest “Power Flex” to all Martial arts practisers because of its precious and detailed information as well as for the certainty the book gives in reaching certain goals both moral and physical.


Besides, I steady intend to put Your text in, as basic acquaintance for all F.I.TAE (Italian Taekwon-do Federation) instructors to improve and refine the teaching, practising and training of Stretching.


Master Willem Jacob Bos


8° Dan Taekwon-do I.T.F.


Technical Director F.I.TAE




Preface


by Claudio Tozzi, President: Natural Body-building Federation;
Journalist: Olympian’s News Magazine


In every text on Sports Physiology, one hears that muscular lengthening is very achievable up until the ages of 10-13. After 13, we are told and it becomes extremely difficult to get noticeable results regardless of how much training one does. Though this may be true to some extent, in this book David De Angelis shows how you may substantially increase your flexibility even if you did not engage in any specific physical exercises as a child. I have read numerous books on stretching but I must say that Power-Flex is the most complete book on the issue that I have come across in the Italian language.


Each page is crammed with useful information: muscle physiology, illustrated exercises with wonderful photos depicting the author himself as mentor-practitioner, thoroughly-detailed tables drawn up by one of Italy’s premier draftsmen (Riccardo Federici), illlustrated exercises utilizing virtual imagery that are both simple and crystal clear. Last but not least, there is the dynamic no-nonsense tempo that characterizes De Angelis’s style, which makes for thoroughly enjoyable reading.


Unlike other books to be found on the subject in Italy, De Angelis’s book includes an extensive and impressive bibliography, which serves as a timely adjunct to the author’s personal experience and expertise on flexibility.


After reading this book, everyone will be convinced that it is possible to make tremendous strides in increasing one’s articular mobility and flexibility even for those well past their prime. When I read the first draft of this book, I realized right away that I had come upon something that was extremely innovative, if not earth-shattering, and I immediately asked for David De Angelis’s permission to include the book as part of the ‘required essential reading’ for the Natural Body-Building Federation. I did it without hesitation, because I have always tried to provide my students with the most update instructions in Italy. De Angelis is one of the most sought-after instructors at the A.S.N BBF—his fascinating lessons on stretching have always been a favorite with aspiring trainers and physical education teachers.


Very alluring indeed is the author’s offer to allow readers to contact him directly ON-LINE through the most popular Italian site in the field—HYPERLINK http://www.cybersport.it, recommended by the most prestigious computer magazines such as IL MIO COMPUTER and INTERNET NEWS. In short, this book has all the makings of becoming an indispensable point of reference for anyone hoping to obtain optimal results in this highly competitive sport.


Claudio Tozzi




Introduction


“Athletic training does not act upon an object, a body, but rather, it acts upon the spirit and emotions of a human being. To act on such a fragile entity requires great intelligence and power of discernment.”
Bruce Lee


Flexibility and strength are of vital importance in the physical and technical development of every athlete, regardless of the specific sport he is practising. Whether one is a professional athlete or simply a sports enthusiast, an optimal training program that adheres to sound criteria will undoubtedly bring huge benefits and personal satisfaction. Joint mobility, and by this one means a range of movement at joints in various parts of the body, as well as flexibility and elasticity (or muscles’ ability to lengthen without tearing) and resistance, which constitute its principal physical attributes. Being “loose” gives one a sense of psycho-physical well-being, prevents lesions of the musclo-tendinous joint apparatus (especially in those sports that involve explosive movements, such as competitive aerobics, martial arts, dance, etc.) and constitutes the so-called ‘conditio sine qua non’ for achieving the correct and most “economical” athletic conditioning.


Throughout my studying on muscular physiology, and throughout my training, which involved a seemingly interminable sequence of trial and error exercises to enhance performance, I was often amazed (and still I am) by the utility of certain, very simple concepts. Of paramount importance is the indispensable, though sometimes subltle, inter-relationship between the mind, body, and spirit.


An incredible amount of mental fortitude and willpower is often required in maintaining specific static strength-building positions. Mental flexibility, in fact, has proven instrumental in helping to foster a change in a sequence of variables—intensity, frequency, recovery—as well as in enabling me to make subtle changes in the techniques themselves, aimed at finding the right combination to fit my own specific needs regarding strength, resistance, muscle flexibility, etc. These changes, moreover, have had to take into account the cardinal rules or “secrets” pertaining to flexibility training and strength-building so as to achieve optimal performance. Great strength of mind and resilience is required to move ahead with training during sluggish periods, when even miniscule improvements seem so hard to obtain.


Another concept that intrigued me was that of the contrast between ‘big’ and ‘small’ performance enhancement. In reality, there is no real difference between ‘big’ and ‘small’ in that small is a part of the big and the ‘big’ is a sum of a series of smaller parts.


A practical example of this is the muscle. In the introductory chapter on neurophysiology entitled “The Human Machine,” this big-small dichotomy is fully explained through characterization of the muscle. The research, regarding proper physical development and mental attitude (actually, physical development is a direct consequence of a correct attitude and mental approach) is an exciting and very educational endeavor. It should be approached more as a game or form of entertainment than as a test, otherwise one risks becoming a slave to one’s objectives.


You should not fall into the trap of trying to win cups and trophies. The best trophy you will receive will be on the day when someone in the crowd approaches you to ask what your secret is and tries to imitate you. When you can teach him to learn from his own mistakes and imperfections you will already have done him a great service. Most of the others will sit around, telling themselves that you got where you did only because you were naturally endowed, convincing themselves that there is no way they can get to where you are. You, of course, are fully aware of how important a concerted effort, proper planning, and a positive attitude have been so crucial in allowing you to reach your peak. The most important thing is to get started and lay down that first brick! The rest will follow.


By learning how to put into practice the principles that govern the path to flexibility and strength you will be buying your ticket to achieving harmony, balance, and control over your body. I cannot find the words to express this idea better than those said by Professor Flavio Daniele in his book, ‘The Three Paths of the Tao’:


“True mastery over the body is born from the ability to pass willfully from passivity to activity and vice-versa. The CONSCIOUS DOMAIN of passivity and inaction, of activity and action allows the body to flow freely from one state to another just like water, which never loses its nature as it changes from a solid to a liquid and then to vapor in a continuous and infinite dynamic process.


This ability to flow from one state to another is called mutability and confers force, energy, and strength. Like fire (Yang), it transforms the apparent inaction of water into the power of vapor—a turbine transforms it into electrical energy and so the CONSCIOUS DOMAIN of passivity and inaction allows hard matter to turn soft, slowness to speed, flab to strength.”


I firmly believe that this book will markedly improve your athletic performance, but that is not all what it will do. Those of you, who are particularly attentive, will be able to use the advice contained within it to enhance their personal life: the problems and aims may be different but their resolution and realization, respectively, depend on proper application of the same principles cited in the book. Pay close attention and you will surely benefit and learn. Life is full of teachings but only a few take hold. Keep the ‘force’ while pursuing your goals, at the same time remaining flexible and objective about your mistakes and weakpoints. Be ready to make adjustments, but remember to be cautious—use light strokes like the skilled artist, otherwise, you will run the risk of going from one extreme to another. Harmony, I believe, is the right means.


This book is not only a review of a variety of texts and scientifically-based works on flexibility and bodybuilding—gleaned from the most prestigious international scientific journals and reviews—but, above all, it derives from my own personal experience and application of major principles and techniques.


I would like to bring to the avid reader’s attention the fact that, besides providing an exhaustive explanation of the principles of muscle neurophysiology and the associated techniques, I have also sought to elucidate my own personal experience in order to illustrate which results one can expect to obtain from a correct application of the methods described in the text.


It is important to note the degree of joint mobility depicted in the photos of this volume, achieved by an adult at the ripe old age of 28 years, in addition to the striking flexibility and strength achieved by a person who had not taken up the sport at a young age, which is the norm in gymnastics. I would like to emphasize, therefore, the fact that these results were obtained without having any solid technical athletic base and, more importantly, without any particular genetic endowment or predisposition of a biomechanical nature.


The real strength of this book is not so much the explanation and illustration of the techniques and exercises (which all gymnasts can readily perform), but the demonstration of how marked improvement can be achieved by people who are not naturally gifted and who did not begin their athletic training at a young age. Each one of us, I believe, is capable of becoming a “self-made man,” at least insofar as developing one’s physique is concerned, which is, at the same time, closely related to development of one’s mind and soul.


I sincerely hope and I am confident that the techniques illustrated in this book, which have enabled me to achieve a healthy measure of physical and inner harmony, will allow you, the reader, to maximize your athletic performance.


All you need is to believe and follow through with the suggested training program and you will start seeing the results!
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Italian National Aerobic Championship
Above: David De Angelis.
Below: Rinaldo Cacchioni on the right, Emanuele Giromotti on the left


 


Power-Flex: A New Concept on Flexibility, a New Concept on Stretching


Flexibility is a muscular quality inseparable from its apparently opposite quality - Strength. You can’t realize what’s the true problem of chronic inflexibility unless you completely understand the true concept of muscular Flexibility, and eventually even a kind of flexibility, which we could call super - human Flexibility, if it might be developed: it’s seemingly super - human since, actually, a lack of full flexibility is mostly caused by disuse of one’s own body (this works for the people who are defined genetically “normal” and without evident structural problems concerning their joints and their nervous system). Therefore, all (or almost all) the people were born with a certain potentiality of, super normal muscular flexibility. In the case of Flexibility as disuse is meant the use of body at limited joint ranges but not within complete normal motion capacity (see the schedule of joint ranges in appendix). If the muscles are unable to show off their maximum joint motion the reason is (mostly) in strength and flexibility adapting to limited joint ranges which, with time, have become ordinary. Why should we ask not specifically trained body to do the complete splits? It’s almost impossible unless “the body laws” are understood and applied following and listening to one’s own body (adjusting training schedule, what means training loads, frequency and recovery times to one’s own physic capabilities at that very training stage).




But, what’s, actually, Flexibility?





If you are able to understand this new concept of Flexibility, then you will eventually develop super and so called super - human flexibility.


So, what’s the greatest secret? I will give you a new definition on Flexibility and Strength which are alike the two sides of the same coin, because they are so connected, correlated and interdependent.


Please, pay attention!




Definitions:


Strength - How much force can be applied from any given position.


Flexibility - The range of motion where force can be applied.





A remarkable level of Flexibility is thought of being possible to develop till certain age and not beyond… This is an old concept, based on the old definition and understanding of Flexibility. Whether you are an athlete or not, you know that you can develop a high level of strength even if you are elderly person: so, with the above definitions on Strength and Flexibility (as complementary) why couldn’t you develop also a high (a very high) level of Flexibility?


If you develop a useful ROM (through particular exercises), where the control can be extended, you will develop Flexibility naturally. That’s all.


If you are inflexible now, it’s simply because your body hasn’t yet learnt how to apply the force in that particular ROM in question (now you know the reason why you are not able to do full splits at this training stage!).


When your nervous system detects that no controlling force can be applied within an area of ROM, then the muscles involuntarily tense to keep you from going there. It’s your body’s way of protecting you. It’s like tryng to make yourself fall forward: try, go ahead. What will happen if you try it sincerely is that right at the moment you attempt to actually do it, every muscle in your body will tense up and prevent you.


The big secret is that we don’t have great flexibility because we do not practise it and because we do not practise applying force at those further ROMs we become weaker and the cycle continues until you become what many people call “tight”. The entyre secret lies in one statement: you become “tight” because your body is trying to keep you from going where you cannot have control.


The secret of “super - human” or functional Flexibility (as I’ve already explained thoroughly in “The Secret of Super Flexibility” paragraph) is to teach your body, little by little, how to apply force and gain the Strength and control at larger and larger ranges of motion. There are many ways to do it and you will find them in this book, but keep in mind: at first you must achieve the strength gain at higher ranges of motion and later on Flexibility will come by itself.


The way you surely will not become flexible is practising and forcing yourself in painful positions as well as holding them until you are “loosen up”.


Without functional strength and control at wide ranges of motion there’s just little, useless flexibility: undoubtedly (unless you have developed Flexibility ever since you were little and in such case you would be flexible, but weak in those opening positions and, therefore, subjected to muscular injuries).


Body and mind are embedded into each other: how much mental flexibility do you need to understand that the secret of flexibility lies in its apparently opposite muscular quality like strength? Be open to big picture, pick up and consider each very aspect of any problem you want to resolve, gaining real and deep understanding. Open your mind - open your body.


 


The Human Machine


The human body, understood as a “human machine,” may be compared to an engine that develops movement through a complex system of levers.


The skeletal system represents the base structure of the human body and it is made of a set of levers united together by joints, called articulations, which permit a large variety of movements as regards more axes and planes.


Movement is permitted thanks to the muscles’ action, contractile units of which principal characteristic is the possibility of varying their length either by contracting or allowing extension—when sped up by such external forces as the force of contraction of antagonist muscles, the force of gravity, or mechanical action.


By means of this system, in appearance simple, but extraordinary from a biomechanical point of view, it is possible to develop more or less complex motor actions. Such motor actions, through perfect synergy and equilibrium between contraction and relaxation among dozens and dozens of muscles, and through mental acquisition of every single motor coordination, make it possible to carry out tasks like picking up a glass, walking, and doing spectacular exercises in competitive aerobics and other sports.


Muscles, in their entirety, are made of muscular bundles, in turn made of an “under system” (in reference to their size) of contractile units called sarcomeres.


The sarcomeres represent the muscle’s smallest functional units. Knowledge of their structure and potentiality for contraction and extension permits us to apply them for sports purposes like the increase of Flexibility and muscular Strength.


Sketching very simply the structure of a muscular sarcomere, one understands how its constituents, actin and myosin filaments, precisely allow for length variance and determination of the state of contraction or relaxation by the slipping phenomenon.


This phenomenon is subjected both to a voluntary mechanism, through the “conscious” action of contracting, and to an “involuntary or unconscious” mechanism, determined by the action of nervous system which is responsible for it. In the case of strength development, it is responsible for the number of fibers involved in the motor action; in that of flexibility, for the number of sarcomeres in a series. The sarcomeres, relaxing themselves, permit extensibility and extension degree of the entire muscle (also here, as pointed out in the preface, one understands how “the small makes the big and the big makes the small).” Besides these neuromuscular factors, there is obviously a mechanical action offered by the connective tissue which is present around and inside the muscles.
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Table 1


A Left arm, medial view


1) Sectioned biceps muscle


B Sectioned muscle


2) Sectioned biceps muscle (lower part)


3) Muscular fasciculus (bundle)


4) Fiber group


5) Tendon of the arm’s biceps muscle


6) Bicipital aponeurosis


C Muscular fibers group


7) Muscular fiber


Building a solid foundation: a high performance heart


The concepts of fitness and health are similar in appearance but actually profoundly different; from personal experience in the field of professional competitive aerobics contests, I can assert that the action of competing and being able to complete a routine combination of technical elements of a given prominence in a nearly anaerobic state (with a highly intense strain in), does not mean that people are in good health. Strange, but it is simply so. It is surely not a recommendable path, nor indicative of a state of well-being to achieve our sports objective when our muscles, our ligaments, our immune system, and, above all, our heart, suffer from a state o profond and prolonged stress.


My personal sports event, before having awareness and KNOWLEDGE of the expressed concepts in this chapter, was identical to that told by P. Maffetone in his books “High performance heart” and “In fitness and in health, everyone is an athlete.” Dr. Maffetone, medical specialist and, most of all, a passionate person, who knows the sport firsthand, had been able to achieve his athletic objective (to finish the New York marathon), but sacrificed his health in the process (he was recovered in the hospital).


My personal experience and Dr. Maffetone’s one therefore serve to bear witness to the fact that the concepts of Fitness and health do not always go hand in hand, and that before, during, and after your competitive season, you must enjoy good health. That is possible, training in an intelligent and scientific way (following theories and more effective techniques based on scientific criteria), by doing things step by step (or building the right physical qualities following a correct sequence). Nothing, as much as possible, must be left to chance because, as I still have to explain in this book, it is necessary to use our precious time wisely, because no one has unlimited time and energy.


If you want to reach your maximum physical and athletic performance and if you want to extend your competitive career, at first you must build up a high performance heart. Let us see why.


Imagine two people, A and B, who are preparing themselves for the same competition; for example, a professional aerobics contest (even if it is for aerobics on an energy metabolization level and there is not a great deal of effort involved) in which the strain is nearly completely anaerobic for around two minutes.


The person A, following his trainer’s “precious” instructions, preparing himself for an anaerobic competition, trains in an almost exclusively anaerobic way; thus, brief and intense trainings during which one finds his heart rate almost always alongside his aerobic threshold (precious aerobic threshold).


The person B, either by his own “documentation” or by the fact of having been trained by a person who knows important concepts of sports medicine and has a certain baggage of personal experience, builds up a “high performance” heart, increasing his own aerobic capacity (“anaerobic resistance is built on the basis of aerobic resistance”) (T. Kurz, How to plan and control training for peak performance).


The person A, with his repeated anaerobic efforts, overtrains his heart and does not maintain the same musculature level which he has developed as a consequence of that type of high intensity training (you have more muscles, therefore more blood must be pumped in order to satisfy oxygen needs).


The person B, who trains with great commitment and will (fundamental requisites for any successful undertaking, sports-related or not,) enjoys optimal health, without going to bed when all “the mortal ordinary folk” are in the peak of their activity, and enjoys his life and relations outside of sports. But that is not all.


His heart rate at rest is rather low—along general lines, this factor indicates not only good health, but also cardiovascular efficiency and range of sports performance—and this makes him arrive less easily or at least after the person A (who has a more stressed and less prepared heart, and therefore a higher heart rate at rest) in the anaerobic state in a competition’s specialized training phase.


This capacity for “aerobic” person B permits, by postponing entrance into the anaerobic region, retarding of anaerobic glucolysis and then lactic acid production (lactic acid is a product of rejection of sugar use for energy purposes, which is the principal energy source in anaerobic efforts), in order to train more over the long run (consequently increasing the technical level), reduce possibilities of injuries, and—a non-negligible factor—maintain social relations.


The first rule is therefore to maintain one’s health and avoid overtraining. This is possible, concentrating on maximization of cardiovascular and respiratory efficiency at the beginning of your training macrocycle.


Now you understand the reason for a chapter on the heart in a book dealing with flexibility and strength development. A high performance heart will enhance your muscular recovery, consequently improving your flexibility and strength.


(*) Notes: in the annual macrocycle plan, one must respect the correct sequence in developing his personal physical qualities--premature specialization will reduce his athletic potential. Purely aerobic training, by remaining the annual training period for everyone, should be greater in the conditional, general period of training, and gradually diminish until the moment of specialization in the competitive routine. In this advanced training stage, excessive aerobic training interferes, at the energy and neurophysiological level, with optimal development of specific competitive performance.


Cardiovascular training with an Heart rate Monitor


Now we understand the importance of excellent cardiovascular efficiency, both for sports performance increase (principally: improvement in muscular recovery speed after intense strength trainings; better resistance in anaerobic engagements; possibility of increasing specific trainings, with consequent technical improvement), and for betterment of our state of well-being and health in general.


The most important physiological adaptation pursued in cardiovascular training is reduction of the heart rate at rest, in which such a rate generally is considered an indication of cardiovascular efficiency. This is clear, in fact, if we consider the “human machine” as a engine which produces movement. If we are able to fulfill a given sequence of movements while maintaining our heart rate within a lower range, a minor energy expenditure and minor engagement of the neuromuscular system will result. In more technical terms, we could achieve a given athletic “task” in a largely aerobic system, (greatly exhausting energy reserves supplied by fats, rather than using muscular and hepatic glycogen spares, which represent the energy substrate for brief and intense anaerobic efforts). All this will permit utilization of an energy source of greater duration (just the fats), and as a consequence will bring about less production of lactic acid (which, as already stated, is the direct consequence of anaerobic glucolysis, and therefore of carbohydrate metabolization for energy purposes, stored in the liver and muscles in the form of glycogen).


The efficient training must be based on a correct strategy based over scientific criteria. For correct aerobic training, the heart rate of “work” must be maintained within a certain minimum limit (under which training would not be done) and maximum one (over that which would go towards training the anaerobic system, with notably lesser effects on base aerobic resistance).


Monitoring our heart rate during training with an heart rate monitor permits us to check our cardiovascular engagement precisely and to maintain it within threshold limits, (aerobic or anaerobic) which have been chosen in our training plan.


Utilization of an heart rate monitor is very important for monitoring our heart rate in order to avoid overtraining. It allows us to assess actual recovery times between one exercise and another, NOT calling attention to the imprecise time, but to the real and precise time that the heart takes in order to reach a state of cardiovascular recovery (reaching, for example, a heart rate of recovery previously fixed and brought into line with our training state).
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