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Stretch Yourself Misconceptions on Stretching and Flexibility and the Method of Testing Your Potential to Do a Side Split by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the first installment of my column on training that appeared in March 1999 issue of TaeKwonDo Times. My area of expertise is conditioning for sports and martial arts, but I am most known by martial artists as the author of the book Stretching Scientifically: A Guide to Flexibility Training and of video Secrets of Stretching. Even though this column is titled “Stretch Yourself” it will deal with nearly all aspects of physical training as all of them are interrelated and should not be considered separately. I will provide readers with information they can put immediately to use and experience its benefits, often right away too. In the course of providing this information I will dispel some harmful yet persistent misconceptions on exercise and training methods. Here are some of these misconceptions. That most people can't do splits because of structure of their joints and length of their ligaments That it takes long time to achieve great flexibility That strength training limits flexibility and speed That static stretches, such as attempts at doing splits, are to be done during a warm-up to improve range of motion and prevent injuries That stretching prevents injuries There are other misconceptions and I will address them as they come up in discussing specific issues and answering readers questions. In this issue I will address the first misconception: That most people are kept from doing splits by structure of their hip joints and length of the hip joint ligaments. There are simple tests that show you that for the great majority of people the structure of joints and the length of ligaments are not the obstacle for doing splits. You can use these test to determine if you have the potential to do front and side splits before you start your stretching program. (Yes, there are people who cannot do side splits because of hip joint deformity called coxa vara.) Here is the side split test: Stand beside a chair or table and put your leg on it as shown below. Make sure that both your hips and your raised leg are all in one line. Repeat this test with your other leg.
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If you think that the length of your muscles and structure of your hips will not let you do side splits, try this test... The leg resting on the chair is in the position it would have in a split Now, what have you done? You have done “half side splits” with both your legs! You have proved to yourself that both your hip joints have all the mobility (range of motion) needed for a full side split! You have also proved that the muscles of each of your legs are already long enough for a side split. You know that no muscle or ligament runs from one inner thigh to the other (or, if you don't know it, you can ask your doctor). So, what keeps you from doing the whole side split with both legs spread sideways at the same time? Your nervous system, that's what! I will not bore you here with explaining how that happens. The important thing is that with the right stretching method you will teach your nervous system to let you do side splits any time, without any warm-up. The right method works with your nervous system and lets you do splits within months, sometimes even weeks. Other ways of stretching take more time and bring worse results because they work against your nervous system. I stress a method as opposed to mere stretches. You may know many stretches but it is not stretches alone that make the difference in flexibility. What does make a difference is when and which stretch or exercise you do during your workout. Many adults, who can perform the side split test with ease, have a great deal of difficulty with side or straddle splits (but not necessarily with front splits) due to a problem in the outer part of their hips. When the limit is reached, they feel that there is a “stop,” accompanied by pain in the outside hip or upper thigh region that prevents them from opening their legs very wide. In the next issue I will tell you what to do about it. To read the next installment of this column click here.
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Stretch Yourself Difficulties with Doing a Side Split by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the second installment of my column on training that appeared in May 1999 issue of TaeKwonDo Times. To read the previous installment click here. In the first article of this column (in TaeKwonDo Times March 1999) you have learned how to determine if you have the potential to do a side split, even before you start your stretching program. You have also learned that for many adults, who can perform the side split test, side or straddle splits are still very difficult. At a certain point, well before sliding into a full split, they feel that there is a “stop,” accompanied by pain in the outside hip or upper thigh region that prevents them from sitting in a full side split. In this article you will learn what causes it and what to do about it. The problem does not seem to be related to the adductors (inner thigh muscles), as they do not feel much tension there. As they continue stretching, their flexibility does improve, but at a very slow rate. This perceived barrier is a very common problem for people who start stretching as adults. The pain and limitation of the movement sideways in the side (straddle) split is caused by spreading (abducting) the thighs without tilting the pelvis forward. This tilt unwinds capsular ligaments of the hip, among them the pubofemoral ligament that in a normal, non-flexed position would resist excessive abduction and would also, during straight abduction, push up the neck of the femur (thigh bone) into the cartilage collar (labrum acetabulare) at the upper edge of the hip socket. For persons in whom the angle between the neck and shaft of the femur is less than 135°, abduction without tilting the pelvis jams the greater trochanter (a bony process on the top of the femur) against the hipbone.



The forward tilt of the pelvis (hip flexion) realigns the hip joint so its ligaments relax, the neck of the femur does not jam the cartilage at the upper edge of the socket, and the greater trochanter fits into a space behind the hip socket. This is the alignment of your hips in the proper horse-riding stance and this is why alignment of your hips, thighs, lower legs, and feet in a side split should be the same.
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Left—Starting position for a side split. Center—Getting into a side split: legs are spread sideways and pelvis is tilted forward. Right—Side split with feet pointing up. The hips are straight thanks to the rotation of the thighs. Note that in doing a side split with toes pointing forward you not only spread the legs sideways, but also tilt the pelvis forward. In a side split with the feet pointing up, you keep your pelvis straight but rotate the thighs outward. The alignment of the hips and thighs in both types of the side splits is the same. Another way of finding the correct alignment is to use the horse-riding stance as the initial position for your isometric stretches leading to the side split. Just make sure that your stance is perfect, with your thighs parallel to the floor at any width, toes pointing forward, and chest up.



Left—front view of a “five-step” horse stance Center—side view of a “five-step” horse stance Right—front view of a “seven-step” horse stance To sum it all up, you cannot do the side split without either rotating your thighs outward or tilting the pelvis forward. The outward rotation or the forward tilt (hip flexion) unwinds capsular ligaments of the hip, among them the pubofemoral ligament, which resists excessive abduction. Spreading the legs without these additional movements twists and tightens the ligaments of the hip and pushes up the neck of the femur into the cartilage collar at the upper edge of the hip socket. For persons who have coxa vara (less than 135° angle between the neck and shaft of the femur), abducting the thigh without tilting the pelvis jams the greater trochanter against the hipbone above the acetabulum (hip joint cavity). This jamming of either the neck of the femur into the cartilage or of greater trochanters against hip bones is the cause of pain and of a limit to the sideways movement in both the side split and the raising side kick. If the outside of your hips hurts when you do high side kicks you need to learn how to tilt your pelvis while you kick. The same forward tilt of the pelvis that helps to do a side split will let you raise your leg higher to the side because the reason for the pain and limitation in the sideways movement in both side kicks and in the side split is the same. In the next issue you will learn how to test if your joints and muscles of your thighs and hips will permit you to do a front split. To read the next installment of this column click here.
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Stretch Yourself The Method of Testing Your Potential to Do a Front Split by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the third installment of my column on training that appeared in July 1999 issue of TaeKwonDo Times. To read the previous installment click here. In the first article of this column (in TaeKwonDo Times March 1999) you learned how to determine if you have the potential to do a side split, even before you start your stretching program. In this article you will learn if the joints and muscles of your thighs and hips will permit you to do a front split. Here is the front split test: Stand in a deep lunge. If your thighs are nearly in one line, as they would be in a front split, it means that your hip joints and their ligaments do not prevent you from doing the front split. Only tightness of your hamstring and calf muscles, and in some cases of the iliopsoas muscles, may keep you from sitting in a flat front split with both legs straight. With the right stretching method you will relax, or even elongate, these muscles and be able to do the front split with no warm-up.



Deep lunge. The knee of the front leg is flexed and the thighs are nearly in one line. In both the front split test and side split test, relieving the tension of the muscles around the joint increases the joint's range of motion, proving that only muscular tension prevents you from doing splits. Muscular tension has two components: the tension generated by the contractile elements (muscle fibers) and the tension present even in an inactive, denervated muscle, exerted by the connective tissues associated with the muscle. Some authors (M. J. Alter, B. Anderson, H. A. deVries, S. A. Sölveborn) claim the connective tissue tension to be the main factor restricting flexibility. They advocate slow static stretching, even in a warm-up, as if muscles were pieces of fabric to be elongated to a desired size. Ramsey and Street (1940), however, prove and state clearly that if the range of extension does not exceed 130% of resting length (30% more than resting length), the resting tension in a noncontracting muscle is very small. (The resting length of a muscle is the length of an uncontracted and unstretched muscle in the body.) Also, Shottelius and Senay (1956) show that, in a muscle stretched to well over 100% of its resting length, the passive tension generated by its connective tissue is a small fraction of the tension due to active contraction. They show that eventually, at approximately 120% of a muscle's resting length, the two components of muscle tension contribute equally to total tension. At greater lengths, the passive tension increases while the active tension, generated by contracting muscle fibers, decreases.
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For practical purposes, as long as you feel your muscles contract in response to a stretch, it means that relaxing them can improve your stretch and that you should concern yourself more with nervous regulation of the muscles' tension and less with the muscles' connective tissue. This concept is most strikingly demonstrated in the side split test shown in the March 1999 issue of TaeKwonDo Times. In the next column you will learn about kinds of flexibility and about the role of splits in taekwondo, karate, and kickboxing. (If you think splits are necessary for kicking high, you are wrong.) To read the next installment of this column click here. References Alter, M. J. 1988. Science of Stretching. Champaign, IL: Human Kinetics Anderson, B. 1980. Stretching. Bolinas, CA: Shelter Publications, Inc. deVries, H. A. 1980. Physiology of Exercise for Physical Education and Athletics. Dubuque: Wm. C. Brown Company Publishers Ramsey, R. W., Street, S. F. 1940. “Isometric length tension diagram of isolated skeletal muscle fibers of the frog.” Journal of Cellular and Comparative Physiology 15:11 Schottelius, B. A., Senay, L. C. 1956. “Effect of stimulation-length sequence on shape of length-tension diagram.” American Journal of Physiology 186:127-130 Sölveborn, S. A. 1989. Stretching. Warszawa: Sport i Turystyka
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Stretch Yourself Kinds of Flexibility and the Right Role of Splits in Taekwondo, Karate, and Kickboxing by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the fourth installment of my column on training that appeared in September 1999 issue of TaeKwonDo Times. To read the previous installment click here. In previous articles in this column (in TaeKwonDo Times March 1999, May 1999, and July 1999) you learned how to determine if you have the potential to do a side split and a front split, even before you start your stretching program. In this article you will learn about kinds of flexibility and the right role for splits in kicker's training. There are three kinds of flexibility: Dynamic—The ability to perform dynamic movements within a full range of motion in the joints. High kicks are a display of dynamic flexibility. Static passive—The ability to assume and maintain extended positions using your weight (splits), or using strength not coming from the stretched limbs, such as lifting and holding a leg with your arm or by other external means. Static active—The ability to assume and maintain extended positions using only the tension of the agonists and synergists while the antagonists are being stretched. One example is lifting the leg and keeping it high without any support. The principles of flexibility training are the same in all sports. Only the required level of a given kind of flexibility varies from sport to sport. Flexibility training is speed-specific because in the muscle there are two kinds of stretch receptors, one detecting the magnitude and speed of stretching, the other detecting magnitude only. Dynamic stretches improve dynamic flexibility and static stretches improve mostly static flexibility, which is why it does not make sense to use static stretches as a warm-up for dynamic action. Flexibility training is also joint-specific. One person may have great flexibility in some joints but not in others, some joints may have great range of motion in one plane of motion but not in all planes. Finally, flexibility training is position-specific. If you stretch lying down but display your flexibility standing up, your range of motion is going to be worse than if you stretched standing up (Breit 1977). Dynamic stretching by using movements similar to the task—for example, leg raises before kicking, lunges before fencing, arm and racquet swings before playing tennis, done with gradually increasing range and speed of motion—facilitates neural pathways that will be used in the task. (Facilitates means “increases the excitability or receptivity of the neurons involved in the movements because of repetitive use or because of the accumulation of impulses arriving from other neurons.”) These movements of gradually increasing similarity in range and speed of motion require muscular contractions increasingly similar to those of the task (e.g., kick, fencing attack, serve). These contractions cause arterioles and capillaries in the working muscles to dilate in proportion to the force of contraction. Static stretches do not facilitate these neural pathways, do not prepare the nervous system and blood vessels in the muscles for the dynamic task. You even sweat differently when warming up with dynamic actions than when doing static stretches. During dynamic exercises you sweat all over and your sweat is hot. During static stretching you sweat little, mainly on the face. This tells you that static stretching, such as attempting splits, is a poor warm-up. That takes care of the common misconception that sitting or standing in stretched positions, and attempting to do splits during a warm-up, improves one's range of motion for kicking. (In a future column I might address the misconception that static stretching before a workout prevents injuries.) Static stretches are most effective at the end of your workout, during cool-down (Stretching Scientifically, p. 13). As a kicker, then, why should you be interested in doing a front split—a static stretch nonspecific for kicking that requires
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static flexibility while kicks require dynamic flexibility? Because being able to do the front split facilitates (though it is not necessary for) learning high side and roundhouse kicks—the position of legs in a front split is the same as in high side and roundhouse kicks (the rear leg in this split corresponds to the kicking leg and the front leg to the supporting leg). If you can do the front split, you can practice the high side and high roundhouse kicks slowly enough to control and correct your body alignment, especially of the supporting leg in relation to the kicking leg and of the trunk in relation to the legs.



Front split and a high roundhouse kick The side split, if done according to my method of developing flexibility and strength both at the same time, strengthens muscles of the inner thigh. These are the muscles of the supporting leg that are stressed when you do high kicks. During a kick the kicking leg displays only dynamic flexibility but the stretch on the supporting leg is more like a static stretch, albeit short. The inner thigh of the supporting leg tenses while being stretched by the momentum of your whole body moving toward a target. To strengthen the muscles of the inner thigh you can either tense them in a wide straddle stance and eventually in a side split or you can do resistance exercises such as adductor flyes and adductor pulldowns (shown on the video Secrets of Stretching). In the next column you will learn about the method of developing dynamic flexibility so you can kick high anytime without any warm-up. To read the next installment of this column click here. References Breit, N. J. 1977. The effects of body position and stretching technique on development of hip and back flexibility. Dissertation for degree of Doctor of Physical Education. Springfield College Kurz, T. 1990. Secrets of Stretching: Exercises for the Lower Body. Island Pond, VT: Stadion Publishing Co. Inc. Kurz, T. 1994. Stretching Scientifically: A Guide to Flexibility Training. Island Pond, VT: Stadion Publishing Co. Inc.



Stadion Publishing Home | What's New at Stadion | Questions & Answers on Training | The Athlete's Bookshelf | What Others Say About Our Titles | Contact Stadion Publishing Mailing address: Stadion Publishing Co., Inc. P.O. Box 447-W, Island Pond, VT 05846, USA Fax: 1-802-723-6171, Phone: 1-802-723-6175 Toll-free: 1-800-873-7117 (orders only from USA & Canada)



25.Oct.02 3:28 PM



Stretch Yourself 5: Right Stretches for High Kicks with No Warm-Up



1 of 3



http://www.stadion.com/column_stretch5.html



Stretch Yourself Right Stretches for High Kicks with No Warm-Up by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the fifth installment of my column on training that appeared in November 1999 issue of TaeKwonDo Times. To read the previous installment click here. In this article you will learn about the method of developing dynamic flexibility so you can kick high anytime without any warm-up.



Tom Kurz, author of Stretching Scientifically, kicks cold at age 40 What difference does it make how well you kick if you can kick well only after warming up? Your kicks, like your punches, are supposed to be your weapons—always accessible and ready. You would not carry a gun disassembled, would you? You would not count on having the time to put it together while facing an attacker. And yet . . . how many people practice kicks, especially high kicks, and can't use them right away without first warming up and stretching? If you want to increase the height of your kicks and to be able to reach that height with no warm-up, you need to develop the right kind of flexibility—dynamic flexibility. Dynamic flexibility is the ability to perform dynamic movements within a full range of motion in the joints. Kicks are dynamic movements. Dynamic stretches for kickers are simple leg raises in all directions. First develop the ability to move your limbs with moderate speed within a full range of motion in the joints. You should start at a lower extension (height) to avoid injury from any sudden contraction of rapidly stretched muscles. Do not “throw” your limbs; rather, “lead” or “lift” them, controlling the movement along the entire range. Then, after you have reached nearly your full range of motion, you can increase the velocity of the limb so the last few inches of its trajectory will be less controlled but the stretch will not be sudden. Do leg raises to the front, back, and sides. Make 12 repetitions in every set and do as many sets as you need to feel you have reached your current limit of flexibility.
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a) Leg raise to the front; b) Leg raise to the back; c) Leg raise to the side If you rely on high kicks as your combat techniques and want to do them anytime without warm-up, you should do dynamic stretches twice a day. Research has shown the effectiveness of dynamic stretching twice every day (Matveev 1977). First spend a few minutes in the morning (before having your breakfast) on the dynamic stretching of your legs and then later during the day do dynamic stretches again. On days you have your workout, do these dynamic stretches in the warm-up before kicking. Starting slowly, you should gradually raise the legs higher, and then you should increase the speed of your movements. Doing the actual combat kicks in this morning stretch is not necessary to be able to do them later in the day without a warm-up. According to Matveev (1977), eight to ten weeks is sufficient time to develop maximal dynamic flexibility. Yes, you can have great dynamic flexibility in a matter of a few weeks and then display it even without a warm-up. All it takes is the right stretching method. Spending several months on developing your flexibility and not being able to use it without a warm-up indicates either that the stretching method you use is incorrect, you are chronically fatigued, or both. There are several explanations for failing to make progress and being fatigued: 1) Incorrect methods of teaching skills, which may result in too many repetitions of a given exercise and chronic local fatigue. 2) Training loads that are too great and not enough rest. If you begin your workout still fatigued or even sore after the previous one, you are asking for an injury, or at least you hamper your further progress. 3) The wrong sequence of efforts. If you use the wrong sequence of efforts (exercises) in a workout or in a set of consecutive workouts, it may double or triple your recovery time (Kurz 1994, p. 64). Now, how about all those static stretches—splits, for example—so many people try to do before kicking? Don't! Never do static stretches before dynamic stretches, kicking, or any other dynamic movements. For several seconds or even minutes following any type of static stretch, you cannot display your top agility or maximal speed because your muscles are less responsive to stimulation—your coordination is off. Static stretches reduce the force production of the stretched muscles. This was shown by subjecting calf muscles to several 30-second stretches and measuring their force afterward (Rosenbaum and Hennig 1995). Maximal force production is impaired for several minutes after strenuous static stretching (Kokkonen, Nelson, and Cornwell 1998). If you try to make a fast, dynamic movement immediately after a static stretch, you may injure the stretched muscle. I explain these and other reasons in Stretching Scientifically (Kurz 1994). In choosing stretches, you should examine your needs and the requirements of your activity. For example, if you are a kicker, you need mostly a dynamic flexibility of hips. To increase your range of motion, you need to do dynamic leg raises in all directions. The principle of specificity states: Flexibility is specific to the speed of movement. Flexibility is also position specific, so static exercises or stretches like splits are not very useful if you want to kick higher (a display of dynamic flexibility). According to Logan and McKinney (1970) the principle of specific adaptation to imposed demands in the case of flexibility means that eventually, either at the end of the first set of dynamic stretches or in other sets, you should stretch at a velocity not less than 75% of the maximal velocity used in your actual skill, a kick, for example. A common sight in training halls, gyms, dojang, or dojo, is someone standing and holding up the leg. Such standing, while requiring and developing static balance and static strength, is not developing dynamic flexibility nor dynamic strength. It is developing a static active flexibility required from gymnasts but not something that kickers need. Such leg holding requires a strong tension of the muscles on one side of the trunk when the lower back is twisted to this side and pulled forward by the psoas muscle on the same side. This, if done by someone with insufficient lower back strength or any back problem, can lead to lower back strain or intervertebral disc inflammation.
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As far as strength is concerned, the specific strength for a kicker is the strength that lets one pack a wallop in a kick, not to hold up a leg! Specific strength for kicking is developed by kicking a heavy bag, kicking into layers of sponge, kicking with bungee cords attached to legs and doing other dynamic exercises similar to kicking. Strength, just like flexibility, is specific to the speed of movement, its angle, and range of motion. This is explained by McArdle, Katch, and Katch (1991). You cannot learn dynamic skills well by using static exercises, and vice versa. There is more to throwing high kicks without any warm-up than the right type of stretching. In the next column you will learn the “little” details of kicking techniques that let you kick high and with power without a warm-up. To read the next installment of this column click here. References Kokkonen, J., Nelson, A. G., and A. Cornwell. 1998. Acute muscle stretching inhibits maximal strength performance. Research Quarterly for Exercise and Sport vol 69, no 4, pp. 411-415 Kurz, T. 1994. Stretching Scientifically: A Guide to Flexibility Training. Island Pond, VT: Stadion Publishing Co. Inc. Logan, G. A. and W. C. McKinney. 1970 Kinesiology. Dubuque, IA: Wm. C. Brown Company Publishers. Matveev, L. P. 1977. Osnovy sportivnoy trenirovki. Moskva: Fizkultura i Sport. McArdle, W. D., Katch, F. I., and V. L. Katch. 1991. Exercise Physiology: Energy, Nutrition, and Human Performance. Philadelphia, PA: Lea & Febiger. Rosenbaum, D. and E. M. Hennig. 1995. The influence of stretching and warm-up exercises on Achilles tendon reflex activity. Journal of Sport Sciences vol 13, no 6, pp 481-490.
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Stretch Yourself High Kicks with No Warm-Up: The Right Body Alignment for Side Kicks by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the sixth installment of my column on training that appeared in January 2000 issue of TaeKwonDo Times. To read the previous installment click here. Apart from the right way of developing your flexibility—meaning doing the right stretches at the right time, to throw high kicks without any warm-up—you need to know and practice the right technique of kicking, including the right body alignment. In this article you will learn the correct body alignment for the high side kick. The high roundhouse kick I will discuss in the next article. When I took up karate in Poland, at the age of 20, it was obvious to me that if some people had to prepare, stretch, and loosen up before kicking, then there was something wrong with them or with their kicks. I knew how to stretch because I was already at the AWF (University School of Physical Education). But some karate instructors were showing me high kicks that would stress my joints even though my flexibility was good. The problem was that the body alignment that worked for a given kick when it was aimed low (as in original Okinawan karate) did not work when the kick was aimed high—did not work, that is, unless one had an extraordinary range of motion in the hips and lower back joints. (The high kicks that appeal so much to young people were introduced into karate by Yoshitaka Funakoshi, son of Gichin Funakoshi, without any attention to whether they made sense in combat [Draeger 1974, p.134].) Luckily I met Mac Mierzejewski, the author of Power High Kicks with No Warm-Up!, a knock-down karate fighter and instructor who also studied at AWF. He was less flexible than me, but he could throw any kick higher than I could, with knockout power, and without any prestretching. During our individual workouts he taught me how to align the body for great height and power in the kicks without having to reach the limits of one's range of motion in the hip joints. He had to show me the “little” details of kicking techniques that let you kick high and with power without warm-up! As a bonus, these same little details reduce your chance of injury. Yes, you can learn how to throw high kicks “cold” without injuring yourself, pulling muscles, or even getting sore. All you need to do is to learn (and practice!) the right body alignment to make sure your hips and knees don't hurt when you throw high side and roundhouse kicks. I will use the example of a raising side kick (yoko keage in karate), a kick that should be learned before learning the high thrust side kick (yoko geri kekomi in karate, yop-chagi in taekwondo), to show how small adjustments of your position can increase its height. When learning the raising side kick, you should start with the leg raise to the side shown in the previous (fifth) article of this column in TaeKwonDo Times November 1999. This exercise (leg raise to the side) will eventually allow you to reach a higher side kick. Many people experience quite a bit of discomfort, even pain, in attempting this dynamic stretch. They can only raise each leg to about 45 degrees (and it hurts doing that). Their problem? They try to keep their leg straight, and to raise it straight sideways while attempting to keep their whole body straight too. This is typically the cause of difficulties and hip pain among beginners attempting this kick. Those who are not shown this leg raise or raising side kick in its combat application tend to do it this way. To dramatically increase the height of the raising side kick, you need to tilt your pelvis forward as you raise your leg sideways. To learn its proper form do this: Stand with your feet together, extend your right arm to the side, hand at your hip level, palm down. Slightly bend your right leg in the hip and knee joints. Form your foot correctly (knife foot, sokuto in karate, balnal in taekwondo) for the side kick. Raise the right leg such that you kick your palm with the side of your foot. Start from hip level, and gradually increase the height of your kicks. Make sure that you lean forward and your knee is slightly bent, and that it raises ahead of your foot. Kicking your palm forces you to align your trunk, pelvis, and thigh just right for the greatest range of motion in your hip joints. Note especially the amount and direction of the forward lean in the
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drawings below.



Another purpose of kicking your palm is to keep this dynamic stretch from turning into a ballistic, uncontrolled stretch and to prevent overstretching. By the way, the cause of the pain and the limitation of the movement sideways in both the raising side kick and the side split is the same. It is caused by spreading (abducting) the thighs without tilting the pelvis forward. The “cure” for the pain on the outside of the hip is to tilt the pelvis forward (which is the same as flexing the hips) while attempting the side kick or side split. The alignment of hip, thigh, lower leg, and foot in a raising side kick should be the same as shown in a side view of the horse-riding stance (see the second article of this column in TaeKwonDo Times May 1999). Children below age 11 do not experience this limitation of movement because the angle that the necks of their thigh bones make with their hip bones is different than in adults. In children, the neck of the thigh bone goes more sharply down and slightly forward. This makes the neck of the thigh contact the upper edge of the hip socket at a greater range of abduction than in adults and keeps the trochanter away from the hipbone so it does not restrict motion as much as for adults. As the children grow, that angle gradually changes. The neck of the thigh becomes closer to a horizontal plane and rotates more forward. These changes reduce the abduction of the thigh, as well as the outside rotation of the thigh (also known as “turn-out” or “first position” in ballet). Around age 11, that angle gets set. I explain how the outside rotation relates to a side split on page 17 of Stretching Scientifically. To read the next installment of this column click here. References Draeger, D. F. 1974. Modern Bujutsu & Budo. New York, NY: Weatherhill. Kurz, T. 1994. Stretching Scientifically: A Guide to Flexibility Training. Island Pond, VT: Stadion Publishing Co. Inc. Mierzejewski, M. 1996. Power High Kicks with No Warm-Up! Island Pond, VT: Stadion Publishing Co. Inc.
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Stretch Yourself High Kicks with No Warm-Up: The Right Body Alignment for Great Height and Power in the Roundhouse Kicks by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the seventh installment of my column on training that appeared in March 2000 issue of TaeKwonDo Times. To read the previous installment click here. To throw powerful high roundhouse kicks you need to align your body as follows: 1. The thigh of your kicking leg and your spine viewed from above lie along one line (are in one plane). 2. Toes of your supporting foot point away from your target—they are at about 135° or more from the line formed by your kicking leg. 3. The line of sight from your eye to your target goes just in front of the shoulder (right shoulder for the right kick, left shoulder for the left kick), over your hip and extended kicking leg. 4. The arm on the same side as the kicking leg drops behind your back. The arm on the side of the supporting leg protects your face. 5. The higher you kick, the higher you should chamber your kicking leg (in other words, raise your flexed leg so its knee points at or above your target) and the lower you should drop your trunk. Your kicking leg and your trunk are the two pans of a scale, balancing on your supporting leg. The lower you lean your trunk, the higher you can raise your chambered kicking leg. When beginning to learn the high roundhouse kick, you may need to lean your trunk so low that your head is below your hips. With practice you will reduce the amount of this lean.



Body alignment in the high roundhouse kick demonstrated by Thomas Kurz (on the left) and Mac Mierzejewski, author of Power High Kick with No Warm-up! (on the right) Now the details of movement: While planting the supporting foot, move your whole body forward. When you start the pivot on your supporting foot, throw your flexed leg and its hip at the target—straight at the target, not to the side. Chambering by lifting the thigh to the side causes hip pain and possible inflammation. The reasons are explained in the previous article on the side kick in TaeKwonDo Times January 2000. Chamber as if aiming higher than you need to for a given target. Ether an insufficiently high chamber or lowering the knee while the lower leg is thrown at the target can cause pain at side of the knee. At the highest point of your chamber start an inward rotation of the thigh of your kicking leg. The inward rotation of the kicking leg in the roundhouse kick is essential for transferring most of your force to the target—without it your kick would
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be a mere glancing blow—and to spare your kneecap from getting sore. This inward rotation depends on the outward rotation of the thigh of your supporting leg—the more outward you rotate your supporting leg (so your toes point at a wider angle away from the target) the greater is the inward rotation of the thigh of your kicking leg. Is it safe for someone who has only read this description and watched people kick, to go and practice the high roundhouse kick? No. Before learning this kick you must master several other techniques that are lead-up skills for the high roundhouse kick. The movement habits as well as strength and muscular endurance acquired while drilling these lead-up skills will make learning the roundhouse kick easy and protect you from injuries. Here is the sequence of these skills: 1. Straight punch—to acquire the habit of rotating and counterrotating hips and shoulders. Also, people who have not mastered straight punches put their arms in weird positions during the roundhouse kick. 2. High front knee kick—to develop the habit of high chamber and putting the hip into the kick. 3. Groin kick (kin geri in karate)—teaches flicking the lower leg without overextending its knee and returning the foot back so the heel contacts the buttock. All this happens without lowering the knee below its chambered position. 4. Front thrust kick—to acquire the habit of throwing the hip toward the target and rotating and counterrotating hips and shoulders with arms. 5. Side thrust kick—to acquire the habit of turning the supporting foot away from the target, committing the hip into the kick in a greater measure than in the front kick, plus leaning the trunk away from the target while the whole body moves toward it. It also reinforces the habit of high chamber. These skills should be taught in the sequence given above. Each skill should be mastered to the point of being stable and reliable in contact sparring (except the groin kick, of course, which is forbidden in any kind of sparring), even under great fatigue, before the next skill is taught. Leg raises to the front and back may be practiced right from the beginning of one's training to increase range of motion in the movements making up the high roundhouse kick. The leg raise to the side, which was described in a previous article of this column in TaeKwonDo Times January 2000, helps in finding the position of the hip joint that permits greater side mobility while keeping the trunk high enough for instantaneously regaining the upright position you need for punching. Now you know how to align your body for great height and power in the roundhouse kick without having to reach the limits of the range of motion in your hip joints. To throw high roundhouse kicks without any warm-up, you have to develop your dynamic flexibility (see the fifth article of this column) and master the lead-up skills prior to practicing the roundhouse kick. To read the next installment of this column click here. References Kurz, T. 1994. Stretching Scientifically: A Guide to Flexibility Training. Island Pond, VT: Stadion Publishing Co. Inc. Mierzejewski, M. 1996. Power High Kicks with No Warm-Up! Island Pond, VT: Stadion Publishing Co. Inc.
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Stretch Yourself Questions and Answers on Practicing High Roundhouse Kicks by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the eighth installment of my column on training that appeared in May 2000 issue of TaeKwonDo Times. To read the previous installment click here. Here are two questions and answers that demonstrate the necessity of having sufficient strength, muscular endurance, and mastery of lead-up skills prior to learning the high roundhouse kick. The first question is answered by Mac Mierzejewski, author of Power High Kicks with No Warm-Up! who teaches knockdown karate at Edmonton Kyokushin Karate Club in Edmonton, Alberta. Question: I wonder with all of the “scientific” information you have if you have addressed [the issue of injury to] the knees when doing many repetitions of kicks? I have heard that these high repetitions will give knee problems. Are you aware of any of these problems and do you have any suggestions for a beginner to avoid these problems? I am referring to past rumors and then recent personal experience, not anything I have ever seen published. The rumors I've heard in the past [are] that the repetitive “snapping out” of the leg to full extension will (or can) wear out the knee joint. And I have recently been working with kicks such as the Front Toe kick and Roundhouse kick, trying to get power in it from my hips, and I've been noticing a soreness just above the patella and a stiffness in the knees in general. Feels like tendinitis. Is this something you have ever experienced or heard of in training and are there any possible biomechanical corrections you might suggest? Answer: Rational training strengthens the body. In my experience with hundreds of students, the great number of kicks they throw makes their knees stronger—so strong that most grappling kneelocks do not work on them. Generally pain in exercised joints is caused by poor technique or insufficient fitness: not enough strength to properly align the limbs, not enough muscular endurance to preserve sufficient strength during long sets of repetitions, not enough flexibility to perform movements with ease. It takes a few months of general fitness training before a person is ready for learning fighting techniques. Instructors who allow beginners to practice kicks without going through this basic training set them up for injuries. The activities of these few months, during which students learn stances, footwork, fist and foot positions while also performing variety of conditioning exercises, are needed to develop sufficient strength, muscular endurance, kinesthetic sense, balance, and flexibility—especially the mobility of hip joint. One of the possible causes of knee and patella problems is insufficient range of rotation in the hip joint during the kick because it changes the patello-femoral tracking. You can notice that as a person spreads the legs wider when standing in a straddle stance the patellae (kneecaps) move away (to the outside) from their original position. This happens because in the straddle stance the thigh bones are made to face mostly forward while the outside part of the quadriceps pulls at the kneecap. Something similar happens during a kick if the kicker does not have enough range of motion in the hip joint for the required amount of outside rotation of the supporting thigh and the outside part of the quadriceps of the kicking leg is tight. During kicking the quadriceps pulls the patella firmly against the thigh, and if the patella is in the wrong spot then that is where it will rub. You can try to do a roundhouse kick without rotating your supporting leg (having your supporting foot face forward or at most sideways). You should notice that the patella of your kicking leg is pulled to the side. If you do a roundhouse kick with your supporting leg fully rotated so its foot points back, the patella of the kicking leg should be in its normal position.
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Another cause of joint problems is kicking “the air” rather than bags or shields. While kicking the targets, students have better control of the path of the kick, especially its final phase whereas without a solid target joints are often overextended (what you call “snapping out” of the leg to full extension). Mac Mierzejewski, Author of Power High Kicks with No Warm-Up! Question: I am a 48-year-old female in very good physical condition. I tore the anterior cruciate ligament in my knee while doing a roundhouse drill. My heel wasn't lifted when I kicked the target. With the full body weight turning, my knee took a good torque. Is it possible, if allowed, to get back into class at 4 months? Answer: I have tried to recreate the situation that lead to your ACL tear and I could not. I did it two ways, one—with a turn on the ball of the foot and raising the heel, and the second—planting the whole foot and turning on that whole foot (the “shoving” roundhouse kick). I could not do it in such a manner as to feel any torque on the knee of the supporting leg. My guess is that your injury was caused by any or all of the following: 1. Poor explanation and demonstration of the technique. 2. Wrong sequence of teaching lead-up skills enumerated in the previous article of this column (Taekwondo Times March 2000) prior to teaching the roundhouse kick. 3. Not enough drilling in the lead-up skills in previous months so the skill of correct synchronization of the turn of the supporting foot and of the rotation of hips was not permanently instilled. 4. Insufficient strength of legs for practicing this technique. 5. Poor sport-specific endurance (see point 3), which caused fatigue and desynchronization and discoordination in your technique. 6. Fatigue resulting from conditioning exercises (strength, muscular endurance) done during the workout prior to fighting and kicking drills. It is a common practice for bad instructors to lead their class through fatiguing conditioning prior to technical drills. They call it “warm-up” but it is not. Warm-up is not supposed to fatigue. 7. Static stretching prior to kicking drills. Such stretching is detrimental to neuromuscular coordination and can predispose one for an injury. In the next article of this column I will deal with this issue at greater length. In the light of the above I would question the sense of ever returning to this class. Thomas Kurz To read the next installment of this column click here. References Kurz, T. 1994. Stretching Scientifically: A Guide to Flexibility Training. Island Pond, VT: Stadion Publishing Co. Inc. Mierzejewski, M. 1996. Power High Kicks with No Warm-Up! Island Pond, VT: Stadion Publishing Co. Inc.
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Stretch Yourself Stretching and Injuries by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the ninth installment of my column on training that appeared in July 2000 issue of TaeKwonDo Times. To read the previous installment click here. In this issue I will address two misconceptions: That having great flexibility always prevents injuries, or that stretching before activity will. Well, a muscle does not have to be maximally stretched to be torn. Muscle tears often are the result of a special combination of a stretch and a contraction at the same time and neither the stretch nor the contraction has to be maximal. Sometimes the contraction is really a spasm, resulting from a chronic weakness of the muscle. Even the most flexible athlete can develop an overuse injury that manifests itself as a muscle spasm. If the athlete continues to exercise with a muscle spasm, eventually a strong tension of the affected muscle may (and often does) tear it. So you see that great flexibility alone will not prevent injuries. If muscles of one limb or side of the body are more tensed than muscles on the other side, you may have a nerve problem or misaligned bones. For example, a twisted pelvis will cause one hamstring to be more tensed than the other. Stretching overly tensed muscles cannot fix the cause of their abnormal tension. In this example, it neither realigns the pelvis nor addresses the cause of this misalignment, which can be neurological or mechanical. While stretching may make you temporarily feel better, it will not remove a potential cause of injury. This is why stretching, and especially static stretching, before working out does not prevent injuries. Moreover, for several seconds following any type of static stretch you cannot display your top agility or maximal speed because your muscles are less responsive to stimulation—your coordination is off. Static stretches reduce the force production of the stretched muscles. This was shown by several studies. Subjecting calf muscles to several 30-second stretches reduces their force afterwards (Rosenbaum and Hennig 1995). Three 15-second stretches of the hamstrings, quadriceps, and calf muscles reduced the peak vertical velocity of a vertical jump in the majority of subjects (Knudson et al. 2000). Maximal force production is impaired for several minutes after strenuous static stretching. Kokkonen et al. (1998) showed that maximal force in knee flexion declined on the average by 7.3% and in knee extension by 8.1% after static stretching even though 10–15 minutes passed between stretching and the strength test. Wilson (1994, quoted by Kokkonen et al. 1998) showed that maximal force production in a bench press is positively related to the stiffness of the prime movers (coracobrachialis, deltoid, pectoralis major, pectoralis minor, serratus anterior, triceps brachii), so stretching them could affect it adversely. If you try to make a fast, dynamic movement immediately after a static stretch, you may injure the stretched muscles. (This caution applies to a single workout and not to long-term training. Long-term stretching programs lasting 3–12 weeks do improve the strength of knee flexors according to Dintiman 1964, Kokkonen et al. 1995, Worrel et al. 1994; all quoted by Kokkonen et al. 1998.) Doing static stretches before a workout that consists of dynamic actions is counterproductive. The goals of the warm-up are: an increased alertness, improved coordination, improved elasticity and contractibility of muscles, and greater efficiency of the respiratory and cardiovascular systems. Static stretches, isometric or relaxed, just do not fit in a warm-up. Isometric tensions will only tire you and decrease your coordination. Passive, relaxed stretches, on the other hand, have a calming effect and can even make you sleepy. So what can prevent injuries? Rational strength training that balances strength of opposing muscle groups, for one (provided you do not have those misalignment problems as previously described). Research shows that great differences in strength between two opposing muscle groups, for example, having a hamstring-quadriceps ratio lower than 61%, as well as a strength imbalance of 8–10% between right and left hamstrings, are the main causes of hamstring injuries (Orchard et al. 1997, Burkett 1970).



25.Oct.02 3:30 PM



Stretch Yourself 9: Stretching and Injuries



2 of 2



http://www.stadion.com/column_stretch9.html



In case of excessive tension (excessive neural stimulation) or weakness (excessive neural inhibition) caused by misaligned joints or neurological problems, typical strength training exercises will not help either. Typical strength exercises will either overstress the overly tensed muscles or will bypass the weak ones by recruiting others to do their job. To fix such problems you need the help of an applied kinesiology specialist who, among other modes of treatment, may prescribe special exercises for normalizing the tension of muscles. Another way of preventing injuries is learning the efficient form of movements. Eliminate those moments in your techniques in which you use the sudden tension of already stretched muscles to counter the fast movement of a relatively big mass. Such tensions may lead to tears in the muscles of a supporting leg in kicking, for example. A good technique feels effortless. Practice the correct technique and develop a habit of throwing your techniques only when the distance is right to keep yourself from straining your muscles. There are many other causes of injuries ranging from the wrong exercises to such factors as an improper exercise surface (floor too stiff, mat too soft), temperature, humidity, ventilation, and gym lighting (big contrasts in illumination and colors can cause difficulties in estimating space relationships). I will discuss these other causes of injuries in future articles. In the next column I will answer typical questions on injuries, their causes and treatments. To read the next installment of this column click here. References Burkett, L. N. 1970. Causative factors in hamstring strains. Medicine and Science in Sports vol. 2, no. 1 (Spring), pp. 39–42. Knudson, D., K. Bennet, R. Corn, D. Leick, and C. Smith. 2000. Acute Effects of Stretching Are Not Evident in the Kinematics of the Vertical Jump. Research Quarterly for Exercise and Sport vol. 71, no. 1 (Supplement), p. A-30. Kokkonen, J., A. G. Nelson, and A. Cornwell. 1998. Acute muscle stretching inhibits maximal strength performance. Research Quarterly for Exercise and Sport vol. 69, no. 4, pp. 411–5. Orchard, J., J. Marsden, S. Lord, and D. Garlick. 1997. Preseason hamstring muscle weakness associated with hamstring muscle injury in Australian footballers. American Journal of Sports Medicine vol. 25, no. 1 (Jan-Feb), pp. 81–5 Rosenbaum, D. and E. M. Hennig. 1995. The influence of stretching and warm-up exercises on Achilles tendon reflex activity. Journal of Sport Sciences vol. 13, no. 6, pp. 481–90.
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Stretch Yourself Questions and Answers on Injuries by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the tenth installment of my column on training that appeared in September 2000 issue of TaeKwonDo Times. To read the previous installment click here. In this issue I will answer typical questions on injuries, their causes and treatments. Question: I started studying Taekwondo 7 months ago and I have advanced to green belt. This last month, I have noticed when I first get out of bed that the backs of my ankles are stiff and sore. By the time I make it to the bathroom, I am fine. I'm fine for the rest of the day. So it's only after lying still for several hours that they get this way. I can't figure out what happened to make my ankles do this. I practice nightly on carpet, doing my spin kicks, pivots with the forms—can that be what's causing this? They are not sore to the touch and I do warm up before working out: light stretches or riding my bike. I'm curious as to why [this soreness] would start now after 7 months of the same type training. I do remember working particularly hard one evening, and perhaps I hurt them, then didn't give them the proper rest? Answer: From the little information you provide (soreness in the back of the ankles that recedes after a few steps), I may guess that you have either inflamed Achilles tendons or arthritis. You need to see a sports medicine specialist or a doctor specializing in applied kinesiology to find out what injury you have and how to treat it before it gets much worse. Your warm-up is bad—pedaling on a bike is not similar enough to Taekwondo activities. You do not specify what “light stretches” you do. If you do static stretches, then in the best case you waste time, and in the worst case you set yourself up for injury. Also, your statement that you have done the same training for 7 months, right from the start of studying Taekwondo, tells me that you have not done sufficient (if any) conditioning and practicing of basics before attempting to do jumping and spinning kicks. Plunging into intensive training or intensifying it suddenly, without a long period of slow adaptation to gradually increasing loads, predisposes an athlete to gradual-onset injuries. There are two mechanisms for the origin of gradual-onset injuries. The first, obvious to most athletes, is when tissues stressed by exercises do not have enough time or nutrition to rebuild between workouts and so are gradually torn down to the point at which they come apart. The result—a muscle, a tendon, a ligament, or a joint cartilage is torn, or a bone is broken. The second mechanism is less obvious because the stressed tissues are supplied well with nutrition and have enough rest time to rebuild themselves or even grow bigger: the loads are too great or occur too often for new tissues to mature. Maturation of tissues involves orientation of collagen fibers along the lines of mechanical stress and production of enough of a matrix (ground substance) to preserve the normal collagen-to-matrix ratio and to prevent excessive bonding of collagen fibers (Hertling and Kessler 1996). Not allowing new tissues to mature makes them rigid, not extensible, so they do not damp the forces applied to them by extending and then returning to their original shape. They either break down or pass on these nonattenuated forces to other tissues. For example, increased stiffness of a tendon (fibrosis) increases the strain on its attachment to the bone,
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leading to inflammation and eventual separation from the bone. In the case of increased stiffness of bone (sclerosis) under joint cartilage, the cartilage is excessively stressed by loading because it lies between stiffer-than-normal bones—between a rock and a hard place. (Bone hypertrophies quicker than joint cartilage in response to loading because bone has a good blood supply and cartilage does not.) Gradual-onset injury initially announces itself by intermittent dull pain not severe enough to stop the athlete from exercising. If the athlete ignores this light pain the injury is aggravated and the pain is felt during and continuously after the exercise. If further ignored the injury progresses to an acute injury that may require an operation and may end an athletic career. I have two questions of my own: 1. What type of flooring is installed in your gym? A stiff floor wears down joints by making them absorb the whole force of every impact. 2. What do you mean by “7 months of the same type training”? The same exercises, in the same amounts, in the same form? If yes, then no wonder you get stiff and sore. Question: Mr. Kurz, I discovered your book Stretching Scientifically in 1992 and it did wonders for me. Here is my problem. I used to compete seriously in Taekwondo up until 1994. I then quit to go to college. Now I am trying to get back into it. About a month ago I tore my right hamstring pretty high in the muscle. It was not a very serious tear and is healing nicely. Due to extensive use and abuse when I was younger, both my hamstrings and the adductors of both legs are susceptible to injury (especially at their origins close to the pelvis). My question: In your book you mention that connective tissue must be strengthened if muscles are not ready for isometric stretching. This is done through high rep work (30–100 repetition per set). How often should I train my weak muscles in this way per week? Answer: The rest between workouts should be such as to allow improvements in performance, i.e., do more repetitions of the exercise or the same number with greater resistance so long as there is no increase in discomfort. To treat your current and past chronic injuries as well as to find out the source of your problem with hamstrings, see a physician specializing in Applied Kinesiology. You can find an AK specialist near you at http://www.icakusa.com/directory/. If you have a choice, go to those doctors who are Diplomates of the International College of Applied Kinesiology and have the initials DIBAK after their names. Question: I bought your video tape Power High Kicks with No Warm-Up! about a year ago, and it has been a revelation to me. I have been involved in Kyokushin Karate since 1984, and I can see why many of my friends now have knee problems due to improper technique. I haven't been training much in the dojo over the last year, but I have been going to the gym, and my flexibility is probably better than it was ten years ago when I went for my black belt! My question concerns the weight training I am now doing. I had never done much in the way of weight training before, and late last year I suffered a shoulder injury. I was told that I was probably not stretching my shoulders properly before and after weight training (I was having most problems with the incline bench press). Having studied your video tape on kicking, I am uncertain that the stretching methods I have been shown [in my gym] are the most effective. These are static stretches resisting against a wall. Your “law of specificity” makes me wonder if there is a better way. Can you enlighten me? Answer: You say that you “had never done much in the way of weight training before.” Perhaps you progressed too fast and
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caused a gradual-onset injury by a mechanism described in my answer to the first question in this column. I do not believe that not stretching your shoulders has contributed to your injury. I never do any form of static stretching prior to weight lifting or any resistance exercises. Static stretches temporarily weaken and predispose to injury the stretched muscles (more information on this is in the previous [ninth] article of this column). Static stretches are to be done after and not before resistance exercises, but I am not aware of any detrimental effect of not stretching the shoulders after the resistance exercises. After all, if the resistance is not excessive and exercises are done at the full range of motion, they will not reduce it. Your problem may have less to do with stretching and more with doing too much too soon, an improper form of movements, or an improper balance of exercises. Question: Your book [Stretching Scientifically] and video tape [Secrets of Stretching] have enabled me to attain a much higher performance level in my Taekwondo training. I think also that it is a very good thing for TKD and for Martial Arts in general that you are writing your column in TKD Times. I'm 49 years old and in good shape; stretching has always been easy for me, and I can throw high roundhouse kicks pretty easily and accurately (I am working on my Green Belt in TKD and am a relative novice to the sport). You say that muscle soreness after a workout is a sign of overworking the connective tissue in the muscles and is a bad sign. But I have sore muscles a lot after workouts. Nothing debilitating—I even seem to be making progress. But recently, I've had problems with my hip flexors and have a pain in the muscle belly that won't go away. I think this may be from doing the exercises you recommend in your book and tape. It may be that my body is just giving me less as I age. But I would like to eliminate the possibility that I've misunderstood your method and am doing something wrong. I do your dynamic stretch exercises before workouts, and feel great kicking. The next day I have a stiffness or a burn. I have backed off on all my workouts since the hip flexor (in my left leg) has begun pulling at me, and feel that rest is a good idea for it. But do you think it is all right for me to continue with the workouts you describe in your book and tape? Answer: Soreness once in a great while is normal (after introducing new resistance exercises not gradually enough), but being sore after consecutive workouts is not. Apparently you are not ready for these exercises or not ready to do as much of them as you do. Do not continue workouts you are not ready for. If you do you can tear your hip flexors. So far you are getting all the warning signs—soreness, burning, stiffness, pulling or shortening (perhaps because of the hip flexor spasm). Additional comment: Here is what this martial artist wrote after receiving the above answer: Many thanks for your generous reply to my query regarding hip flexor muscle soreness. I have slowed in my workouts and the situation is improving. Question: I'm 29 years old and I twisted my knee while playing basketball. I had a couple of weeks of swelling and soreness. After RICE [Rest, Ice, Compression, Elevation] and crutches my knee is much better, but it still can get a “tight” feeling in it, especially in the morning. I read some articles that seem to point to a meniscus cartilage tear. I also visited a doctor 2 weeks after the accident and because of no pain or irregular movement of the knee he recommended physical therapy for 2–3 weeks. My question is that if it's a tear, genetics aside, how much can cartilage repair itself? Do weight lifting, leg press, and squats help increase toughness of cartilage and are there any supplements to aid in the rebuilding process of the joint? Answer: Joint cartilage does not have blood vessels and its superficial portions—articular surfaces that contact each other as the joint moves—receive nutrition by absorbing synovial fluid. Synovial fluid has to be pumped in and out of the cartilage by intermittent pressure on the joint caused by weightbearing or contracting the muscles crossing the joint in the course of everyday activities and exercises. Both immobilization of the joint and prolonged pressure interfere with the adequate exchange of nutrients and waste products in its cartilage. Whether injured cartilage is toughened by exercises or torn down depends on the extent of the damage, whether the cartilage has healed sufficiently before beginning the exercise program, and on the progression of the loads and adequate rest. My own knee menisci were severely damaged while skiing in my youth and up to now tests of meniscus injury
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indicate that they are still damaged. Despite this my knees work perfectly well both while kicking and while wrestling. I use deadlifts and squats to stabilize my knees and I have progressed from very light weights to weights in excess of 200% of my body weight. Regarding supplements I suggest you see a physician specializing in Applied Kinesiology. These physicians know tests for discovering which supplement matches best the needs of your body. A directory of Applied Kinesiology specialists in the United States is at http://www.icakusa.com/directory/. In the next column I will continue to answer questions on injuries. To read the next installment of this column click here. References Hertling, D. and R. M. Kessler. 1996. Management of Common Musculoskeletal Disorders: Physical Therapy Principles and Methods. Philadelphia: Lippincott Williams & Wilkins. Kurz, T. 1990. Secrets of Stretching: Exercises for the Lower Body. Island Pond, VT: Stadion Publishing Co., Inc. Kurz, T. 1994. Stretching Scientifically: A Guide to Flexibility Training. Island Pond, VT: Stadion Publishing Co., Inc. Mierzejewski, M. 1996. Power High Kicks with No Warm-Up! Island Pond, VT: Stadion Publishing Co., Inc.
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Stretch Yourself Questions and Answers on Injuries (continued) by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the eleventh installment of my column on training that appeared in November 2000 issue of TaeKwonDo Times. To read the previous installment click here. In this issue I continue answering typical questions on injuries, their causes and treatments. Question: I am 35 and have been involved in Taekwondo for several months now. It seems that I am constantly pulling my muscles. I was a high school athlete (track and field, basketball) and I still like playing basketball with my kids. I am pulling muscles that I have never had any problems with before. I am very careful to ensure a proper warm-up, always stretching, and loosening up. I have popped my calf doing a roundhouse kick, pulled the upper part of the hamstring and muscles in the knee doing an ax kick. At first I thought it was because TKD is very rigorous, especially at my age. But I do walk to and from work every day. From my train to the office it's approximately 1 mile each way across the Chicago loop. I average 8–10 miles a week just walking. I would appreciate it if you could make some recommendations. I thought I should add running a couple days in my routine to build more muscle. Answer: You have inadequate physical preparation for Taekwondo training. If you run another 10 miles per week in addition to your walking then maybe in a few months you will be in the adequate shape to begin Taekwondo training. Overuse or gradual onset injuries are caused by increasing the frequency of workouts with “normal” loads, excessive increase of training loads at a “normal” frequency of workouts, or by excessive loads at increased frequency (Peterson and Renström 1986). Mechanisms of developing gradual onset injuries are explained in the previous (tenth) article of this column. What load is normal and what is excessive, as well as what is a normal frequency of workouts, depends on the athlete's current shape. Effects of training done years or even a few months ago are long gone from your body, so no matter what shape you were then, now you are out of shape because you were not training continuously through all those years. You also write that you are “always stretching, and loosening up.” If by that you mean static stretching prior and between kicking, then no wonder you rip your muscles. Question: When I get down as far as I can into the side split position, I feel a pain in my hip joints. I try to tilt my pelvis forward, though the tension of my hamstrings and other muscles may be limiting the tilt. In my previous training in Taekwondo, I was never able to achieve side splits due to chronic adductor and flexor strains (I never gave myself a chance to heal), although I could get into the front splits. Do you think that this joint pain is due to the fact that my hip joints are not used to this range of motion, or is it a structural limit? Answer: Tension of the hamstrings should not limit the tilt of the pelvis. If it does, then it may mean that your hamstrings are short and weak. Do you do deep squats (feet flat, buttocks nearly touching the heels)? How much did you lift in a deep squat prior to this injury? If you could not do a minimum of 10 repetitions with the equivalent of your body weight on the bar, then I would suspect that you were too weak for reentering Taekwondo training. By the way, you may have heard the myth
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that deep squats destabilize the knees. It is not true. Deep squats with weights improve knee stability provided that the feet are placed so there is no lateral rotation in the knees (Tipton et al. 1975). To check whether you have normal range of motion in your joints and to treat your past chronic injuries, as well as to find out the source of your problem with hamstrings, see a physician specializing in Applied Kinesiology. You can find an AK specialist near you at http://www.icakusa.com/directory/ If you have a choice, go to those doctors who are Diplomates of the International College of Applied Kinesiology and have the initials DIBAK after their names. Question: I have ordered your book and all your reports. I can't tell you how much flexibility I've gained from the information learned from you. I have a problem with my ham-glute tie-ins. When I stretch my left hamstring, I get a sharp, intense pain that sort of surrounds my upper left leg where it meets the hip. The only way to consistently reproduce the pain is to lie on my back, straighten my leg and attempt to bring it toward my chest. The problem started on my left side (and is worse on this side), but has spread mildly to my right side. I first noticed it about 4 months ago. At that point, I was only doing lying leg curls for my hams (usually about 8 sets). For quads, I was doing 12 sets consisting of leg press, hack squats, and either power squats (vertical squat machine) or leg extensions. I have been doing dynamic stretching first thing in the morning. My isometric stretching was done on leg day and 3 days later if I was recuperated (if not, I delayed it). As my injury started to worsen and [pain] spread to my right side, I started doing standing single leg curls and stiff-leg deadlifts to try and correct the injury. I also increased the volume of my hamstring training under the theory that my hams were too weak in comparison to my quads. In addition, I started a fairly aggressive stretching regimen to help remedy the situation. It has been about six weeks since I made these changes. At this point, I have seen very slight improvement. I train legs every 6 days and I am on a solid mass-gain diet averaging about 4000 cal/day with 1.75 grams of protein/lb. of body weight and 5-6 tablespoons of EFAs (Udo's Choice and Flaxseed oil) daily so recovery shouldn't be an issue. My question is this. Where do I go from here? I have started sprinting 2–3 times per week (actually, its hard to call it sprinting because of the pain, I can't really sprint that hard). I am doing dynamic stretching first thing in the morning and before I lift in the afternoon. I have also started static lunges on my hamstring day (in other words, I place my foot on a bench holding dumbbells in my hands and do lunges without my foot leaving the bench). Answer: It is true that an imbalance of strength increases risk of injury—for example, Orchard et al. (1997) showed that a hamstring-to-quadriceps strength ratio less than 61% measured isokinetically at 60 degrees per second, as well as an imbalance of the strength of the right and left hamstrings greater than 8% predisposes one to hamstring strains. You already have strained your hamstring, however, and it is too late for prevention. Now you have to let it heal first and then slowly rehabilitate it. I think that sprinting and any other intensive efforts may only prevent healing of your injury. The same goes for leg curls. If you continue activities that overstress the involved muscles you continue to rupture some of their muscle fibers and tendon fibers, preventing them from healing properly. (With proper healing the scar tissue is extensible rather than rigid and less likely to be reinjured.) The spread of pain from your left hip to the right side is likely caused by general inflammation, which may weaken your other muscles to the point of tearing, or it may affect your joints. If I were you, I would let the injury heal first and then use primarily squats (no hack, no machines) and deadlifts to strengthen the legs. The rationale for not using machines is this: Most resistance machines offer either isolated exercises (knee extension, knee curl) or alter the natural path of movement in complex exercises. The Smith machine forces you to move the bar on a straight line while your body is planted in one spot. This is not a natural movement pattern. In a natural squat the bar moves in an arc, more pronounced when you squat on the whole surface of the soles of your feet. The straight up and down movement of the bar while your feet are planted in a Smith



2 of 5



25.Oct.02 3:31 PM



Stretch Yourself 11: Questions and Answers on Stretching and Injurie...



http://www.stadion.com/column_stretch11.html



machine squat produces excessive strain on the lower back and knees (Bompa and Cornacchia 1998). The isolated exercises, such as leg extensions or leg curls, produce greater shearing forces within the moving joint than complex exercises such as squats, so leg extensions with less than 50° of knee flexion (meaning at any angle greater than 50°), for example, can strain the anterior cruciate ligament of the knee. To produce similar shearing forces in a natural squat, you would need to flex your knees below 50°, practically sitting on your heels (Barrentine 1996). Both squats and leg presses produce greater activity of the hamstring and gastrocnemius (calf muscle) throughout the majority of the movement than do knee extensions. Natural squats generate 20–50% more quadriceps activity, 65–140% more hamstring activity, and 15–35% more gastrocnemius activity than leg presses (Barrentine 1996). To build useful strength of muscles and bones, do exercises that closely resemble the natural forms of human movements, such as squats, lunges, deadlifts, push-ups, bench presses, chin-ups, sit-ups, abdomen crunches, varieties of clean and jerk and snatch done with both arms and with one arm. In all those exercises your muscles work the way they do in your sport and in life. Question: I have an injury in my hip joint and I am into Judo and wrestling. The injury is 7 years old and my doctor told me that an operation is not needed because it is just a small “empty space” in the bone. Sometimes after training I feel pain (but not a sharp pain) in this joint area. In your opinion, is it safe for me to do lower body stretching exercise and to attempt to do side/front split? Do you have any general recommendations for my overall training? (I am 26 years old, 6'1'',185 lb.) Answer: I can't possibly give you any recommendations regarding training because you have an orthopedic problem and I am not an orthopedic surgeon. Nevertheless, I can tell you what I would do in your situation. I would consult with the best orthopedic surgeon specializing in sports medicine, with experience in treating judoka and wrestlers, and perhaps with a doctor who specializes in applied kinesiology. Dull, aching pains around a joint may very well be signs of grave damage because the joint cartilage has no pain receptors and what you feel may be general inflammation causing swelling of the tissues surrounding the joint while it eats away the cartilage of the joint surfaces. When the cartilage is gone, then you will feel sharp pain and you will need an artificial joint. Before that happens, if you do have an inflammation, it is very likely that you will irreparably tear tendons of the muscles moving the joint. My hard-earned experience taught me to trust only doctors who know my sport (either did it competitively or are team doctors). It is incredible how few doctors in the U.S.A. have any clue about the demands of judo training. There are three types of wrestling in Olympics: freestyle, Greco-Roman, and judo—and most doctors still have no clue and think judo is some kind of a martial art with point sparring. Question: The day before I injured my hamstring, I had stretched out with a friend. As a result, I felt very limber the next day during class. We started practicing double side-kicks and when I did the second part (higher) kick, my planted left leg's hamstring made a gruesome noise. I've been limping since (2 weeks as of today). In your opinion, how/why did this injury occur? How can I tell if I ripped or merely pulled my hamstring? Finally, have you come across anything that can aid in the recovery process? Answer: Why did this injury occur? Its cause may have been overstretching the day before, wrong warm-up during the workout when the injury occurred, and also wrong training methods—especially strength training and flexibility training. By stretching with a partner you went against the advice in my book Stretching Scientifically, so perhaps you did other things wrong too.
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I know that intense static passive stretching decreases strength for up to an hour (Fowles and Sale 1997). I have witnessed poor saps who religiously performed static stretches before dynamic work only to rip the stretched muscles during kicking or other dynamic efforts. If you did static stretches in the warm-up prior to kicking, then I would suspect that they were the immediate cause of the muscle tear. If you did not stretch statically prior to kicking, then perhaps your stretching on the day before was so intense that you have either overstretched the structures of muscles or (less likely) deregulated their stretch receptors to such a degree that they were off the next day. How to tell if the hamstring is ripped or merely pulled? By touch. If you can feel a hole in the muscle, then it is torn completely and you should see an orthopedic surgeon. If one spot is very tender but the muscle looks normal then the continuity of the muscle is preserved but the damage may still be extensive. If you do not obtain good help with rehabilitation this injury will keep recurring because of bad formation of scar tissue. What can aid in the recovery process? Two weeks after a muscle strain is too late for minimizing the damage with supplements that reduce bleeding and speed up healing. It may be too late for surgery too—usually surgeons suture a torn muscle within two weeks of the injury because later the atrophy and shortening of the muscle makes it very difficult to join it back. But I advise finding a good orthopedic surgeon, experienced with sports injuries, and also an applied kinesiology specialist to help with rehabilitation. In the next column you will learn about properly warming up for a workout so as to reduce the likelihood of injuries and to increase the effectiveness of your workout. To read the next installment of this column click here. References Barrentine, S. W. 1996. The Biomechanics of Knee Exercises. Research Quarterly for Exercise and Sports vol. 67, no. 1 (March), Supplement, p. A-19. Bompa, T. O. and L. J. Cornacchia. 1998. Serious Strength Training. Champaign, IL: Human Kinetics. Fowles, J. R., and D. G. Sale. 1997. Time course of strength deficit after maximal passive stretch in humans. Medicine and Science in Sports and Exercise. vol. 29, no. 5, Supplement abstract 155. Kurz, T. 1990. Secrets of Stretching: Exercises for the Lower Body. Island Pond, VT: Stadion Publishing Co., Inc. Kurz, T. 1994. Stretching Scientifically: A Guide to Flexibility Training. Island Pond, VT: Stadion Publishing Co., Inc. Mierzejewski, M. 1996. Power High Kicks with No Warm-Up! Island Pond, VT: Stadion Publishing Co., Inc. Orchard, J., J. Marsden, S. Lord, and D. Garlick. 1997. Preseason hamstring muscle weakness associated with hamstring muscle injury in Australian footballers. American Journal of Sports Medicine vol. 25, no. 1 (Jan-Feb), pp. 81–85. Peterson, L., and P. Renström. 1986. Sports Injuries: Their prevention and treatment. St. Louis: Year Book Medical Publishers Inc. imprint of Mosby-Year Book, Inc. Tipton, C. M., R. D. Matthes, J. A. Maynard, and R. A. Carey. 1975. The influence of physical activity on ligaments and tendons. Medicine and Science in Sports vol. 7, no. 3, pp. 165–175.
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Stretch Yourself A Well-Run Workout: The Warm-Up by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the twelfth installment of my column on training that appeared in January 2001 issue of TaeKwonDo Times. To read the previous installment click here. In this issue you will learn about properly warming up for a workout so as to reduce the likelihood of injuries and to increase the effectiveness of your workout. A properly designed workout includes the following parts: 1. The introduction, where the coach briefly explains the task 2. The general warm-up, including cardiovascular warm-up and general stretching 3. The specific warm-up, where movements resemble more closely the actual subject of the workout 4. The main part of the workout, when the main task is realized 5. The cool-down 6. The closing, summing up fulfillment of the tasks and dismissal of the group This general structure of a workout is conditioned by the changes in the athlete's work capability when exercising. At first, the work capability rises, then oscillates around a certain optimal level, and eventually declines at the end of the workout. As the work capability rises and falls, so does the intensity of exercises. A curve representing the changing intensity of exercise during a workout starts low and very gradually rises during the warm-up to reach the level of intensity planned for the main part of the workout. During the main part, the average intensity may reach a plateau and then fall down during the cool-down. The plateau of intensity may be an average of many consecutive “peaks” and “valleys,” for example, peaks of higher intensity during a boxer's rounds and valleys during the breaks between the rounds. The average intensity of the main part reaches different values during workouts with different tasks. During a workout with mostly technical exercises, the average intensity is lower than during a workout with mostly conditioning exercises or fighting practice. The higher the intensity of a workout, the more time is dedicated to warm-up and cool-down. A regular workout begins with a gathering of the athletes, taking attendance, and explaining the task or tasks. The duration of the whole introduction indicates the degree of professionalism of the coach and the motivation of the athletes: the briefer, the better. In the well-run training program, each task is based on the previous one. This makes lengthy demonstrations and explanations unnecessary. The warm-up follows the introduction. Warm-Up Warming up has to prepare all systems of the body in order for the athlete to perform at top efficiency. It has to affect the heart, blood vessels, nervous system, muscles and tendons, and the joints and ligaments. The goals of the warm-up are: an improved elasticity and contractibility of muscles, greater efficiency of the respiratory and cardiovascular systems, a shorter reaction time, improved perception, better concentration, improved coordination, and regulation of emotional states, especially before competitions. All these changes occur when the body temperature is increased by muscular effort (Sozanski 1981a). Warm-up regulates emotional states because the flow of impulses from working muscles (respective motor and sensory nerve centers, actually) calms down an overly excited nervous system, but in the case of “start apathy” it stimulates an overly inhibited nervous system (Sozanski 1981a). For overly excited athletes, warm-up should include slow exercises that require precision, of high complexity but well known. For the apathetic athlete, warm-up should include simple and easy exercises that require fast reaction, fast-paced movements, and agility, and that are conducted in a very
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energetic manner (Czajkowski 1994). Warm-up should start with exercises of low intensity and then progress to the intensity of the exercises that are the main subject of the workout. It is an error to start a warm-up with high-intensity exercises. Such an intensive start reduces the athlete's work capacity needed for effectively carrying out tasks of the main part of the workout. Intensive exercises quickly use up stores of muscle glycogen and increase the level of lactate in blood. The higher the blood level of lactate, the lower is the use of free fatty acids for energy (Romanowski 1973). Conversely, the greater the use of free fatty acids for energy, the more work an athlete can perform before fatiguing. The principles used in arranging the exercises of the warm-up are: from distant joints to proximal (to the center of the body), and from one end of the body to the other (top to bottom or vice versa), ending with the part of the body that will be used first in the next exercise. This last principle applies to all parts of a workout. The whole warm-up before the main part of a workout should take 20–40 minutes. The length of the warm-up depends on the task and intensity of work that will follow it. The greater the intensity of the workout, the longer its warm-up should be. Speed, strength, and difficult technical workouts should have longer warm-ups than aerobic fitness or endurance workouts. A good coach will rarely repeat the same sequence of warm-up exercises in different workouts. The tasks of the workouts change and the warm-up has to be built of the exercises that best prepare the athletes for the current task. Usually the task-specific part of the warm-up lasts five to ten minutes. A specific warm-up should blend with the main part of the workout. If several tasks have to be realized during a workout (for example, gymnastic techniques on different apparatus), then each task may be preceded by its own specific short warm-up. General Warm-Up A general warm-up should start with a few minutes of aerobic activity—for example, jogging, shadowboxing, or any exercise or game having a similar effect on the cardiovascular system. The one exception: Don't do jumping jacks. Why not jumping jacks? Because there is no technique in sports that is similar to and can be improved by doing jumping jacks, but what is more important jumping jacks can neurologically disorganize a person (Diamond 1979). Jumping jacks, even for normal persons, can cause regression to an out-of-sync, homolateral pattern of locomotion (left arm swings forward with the left leg, right arm with right leg) and “a vague feeling of confusion” (Diamond 1979).1 An instructor who makes athletes do jumping jacks shows ignorance of exercise physiology, proper methods of training, and pedagogy. Jumping jacks raise the blood level of lactate before the main part of the workout and they are not a lead-up exercise for any technique. Flexibility improves with an increased blood flow in the muscles, so after your aerobic activity, you can follow with dynamic stretches—for example, leg raises to the front, sides, and back, and arm swings. Leg raises are to be done in sets of ten to twelve repetitions per leg. Arm swings are to be done in sets of five to eight repetitions. The athlete should do as many sets as it takes to reach his or her maximum range of motion in any given direction. Usually, for properly conditioned athletes, one set in each direction is enough. Doing static stretches before a workout that consists of dynamic actions is counterproductive. The goal of the warm-up, which is to improve coordination, elasticity and contractibility of muscles, and breathing efficiency, cannot be achieved by doing static stretches, isometric or relaxed. Isometric tensions will only make the athlete tired and decrease coordination. Passive, relaxed stretches, on the other hand, have a calming effect and can even make an athlete sleepy. Static stretches reduce maximal strength (Kokkonen et al. 1998) and impair activity of the tendon reflexes (Rosenbaum and Hennig 1995). By making fast dynamic movements immediately after a static stretch, an athlete may injure the stretched muscle. The more intensive the effort to come and the lower the temperature, the more an athlete has to warm up the muscles (but an excessively intense warm-up that some athletes do on cold days is counterproductive). A higher temperature of the environment does not make warming up unnecessary. It only requires a lowering of the intensity of exercises in the general warm-up (Sozanski 1981b). Warming up should involve a gradual increase in the intensity of the exercises so by the end of the warm-up, the exercises reach the target intensity planned for the beginning of
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the main part of the workout. Sport-Specific Warm-Up Toward the end of a warm-up, when it is “specific,” the athlete should use movements that resemble closely the techniques or the task assigned for this workout. An athlete may do easier forms of techniques, but without getting sloppy! What one repeats, one learns, which can betray the athlete in a crucial moment of competition, causing him or her to do a substandard technique. In the next column you will learn how to select exercises for a warm-up. 1 The normal pattern of locomotion is heterolateral (left leg and right arm forward). Normal babies, when they first begin to crawl, move in a homolateral pattern (left leg and left arm forward), and as they achieve a higher level of neurological development, progress to a heterolateral pattern. Many children with neurological problems, especially speech and reading difficulties, either have not progressed from a homolateral locomotion pattern to the heterolateral pattern or have regressed to a homolateral pattern typical of more primitive neurological organization. Similar regression occurs in people who are under constant stress. In well people such regression, accompanied by a feeling of confusion, can be caused by a homolateral gait and by other nonheterolateral movements such as bicycling, rowing, weight-pulling or weight lifting, with both arms and especially by jumping jacks. Exercises that use either one limb at a time or use opposite arms and legs do not have this disorganizing effect (Diamond 1979). To read the next installment of this column click here. References Czajkowski, Z. 1994. O rozgrzewce—troche zartobliwie i bardzo powaznie. Sport Wyczynowy no. 9–10/356–357, pp. 133–7. Diamond, J. 1979 [Reissued 1983]. Your Body Doesn't Lie. New York, NY: Warner Books, Inc. Kokkonen, J., A. G. Nelson, and A. Cornwell. 1998. Acute Muscle Stretching Inhibits Maximal Strength Performance. Research Quarterly for Exercise and Sport vol. 69, no. 4 (December), pp. 411–5. Romanowski, W. 1973. Fizjologia czlowieka z elementami fizjologii ruchu. Warsaw: AWF. Rosenbaum, D., and E. M. Hennig. 1995. The influence of stretching and warm-up exercises on Achilles tendon reflex activity. Journal of Sport Sciences vol. 13, pp. 481–90. Sozanski, H. 1981a. Rozgrzewka (I). Sport Wyczynowy no. 6/198, pp. 68–9. Sozanski, H. 1981b. Rozgrzewka (II). Sport Wyczynowy no. 7/198, pp. 74–6.
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Stretch Yourself How to Select Exercises for the Warm-Up by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the thirteenth installment of my column on training that appeared in March 2001 issue of TaeKwonDo Times. To read the previous installment click here. In this issue you will learn about selecting exercises for the warm-up. (The general principles of arranging exercises in a warm-up were explained in the previous [twelfth] article of this column.) First, ease into exercise and start warming up your joints by various ways of walking (normal, on toes, on outside edges of feet, on heels, walking sideways, walking on all fours, and so on). During upright walking athletes should warm up their fingers, wrists, elbows, and shoulders. After limbering up their joints, athletes are ready for a higher intensity aerobic exercise or a game. The game or games have to be age-appropriate and should include movements or skills needed in the main part of the workout—for example, dodgeball can be used in a warm-up if evasion skills are to be stressed during the main part of the workout. The instructor can start with a game that he or she knows the athletes like—a game of tag, for example—and then either introduce new rules that make it a lead-up game for a main task of the workout or introduce another game or drill. So, if the main task is learning or perfecting a side kick, the tag game can be played with all athletes jumping on one leg with the other leg pulled up to their chest. Frequent breaks in such a game should be filled with dynamic stretches, such as leg swings. After such a game athletes can do side kicks over an obstacle, for example, a chair that forces them to chamber their kicking leg high. Finally they can do side kicks standing between two chairs, which forces chambering not only high but also close to their body. If they are kicking alternately over each chair with the leg nearest that chair, it improves dynamic balance. The difficulty of all exercises in a warm-up should be increased gradually. In the example just given, the athletes should start with kicking over the seats of the chairs or even over chairs laid on their side, and end up kicking over the backs of standing chairs. To prevent fatigue of the leg muscles from spoiling the form of movements and to break the monotony of doing one exercise continuously, the instructor can order breaks during which athletes practice in pairs some previously learned hand technique that can be used as a tactical set up for the side kick—for example, a jab from a side stance. Other examples of lead-up games and exercises: If teaching sweeps is the task of the workout, the warm-up exercises may include a simplified soccer game using a medicine ball heavy enough to force shuffling it with a sweeping motion of the sole of the foot rather than kicking it. Alternatively, several athletes stand in a circle and shuffle the ball to each other with soles of their feet while one athlete who is inside the circle tries to intercept it. One of the exercises useful for teaching defenses against low grappling attacks is playing tag in pairs. Athletes hold each other by the hand (or do not hold each other at all) and try to tag each other on the thighs or lower legs. Eventually, instead of tagging, grabbing one or both legs is allowed and so is pulling the attacker down to sprawl him or her flat on the ground. Throwing and catching a medicine ball can be used as a lead-up exercise for both punching (to teach the continuity of motion starting with pushing off the rear foot, rotating the trunk and hips, and following through with the shoulder and arm) and blocking (rotating the trunk while sidestepping or when absorbing a punch). Whatever exercises are done in the warm-up (and that depends on the subject of the workout and on the age and skill level of athletes), their intensity should start low and then gradually increase. By the end of the warm-up, the exercises reach the target intensity planned for the beginning of the main part of the workout. Starting the warm-up at a high intensity is counterproductive (see explanation in the twelfth article of this column ) and so is having drastic changes from a high to a low intensity of exercises.
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In selecting or devising lead-up exercises, a instructor must make sure that their form does not conflict with the actual techniques of the sport or the martial art. Let's take a workout with the task to learn the mid- to high-level roundhouse kick (which means that all athletes have a flawless form of all prerequisite techniques listed in the seventh article of this column , in Taekwondo Times March 2000). One of the lead-up exercises to be used in the warm-up for this workout is thrusting with the knee of a bent leg as far and as high as possible. In the initial form of this exercise an athlete holds on to a chair, barre, or just places his or her hands on a wall, aligning the body as described in points 1–5 of the seventh article of this column. Up to this point there is no likelihood of conflict or confusion with other techniques. Eventually, when every athlete can align his or her body properly, this exercise can be done without any support, in pairs, so the athletes kick with their knee a focus mitt or some other target held by their partners at such a distance or over an obstacle that forces full extension of the thigh, hips, and a counterbalancing lean of the trunk. It is in this form of this exercise that there is a danger of confusing it with a real technique, specifically with the knee kick (murup chagi in taekwondo, hiza geri in karate). While this exercise seems similar to the knee kick it is not a real knee kick and it should not even be called a knee kick to avoid confusing athletes. In the knee kick, which the athletes have mastered as one of the prerequisite techniques prior to learning the roundhouse kick, the arms must control the opponent's body—not just have a hold on the upper body but such a hold as to “freeze” the opponent's legs to prevent a counter. The instructor should make sure the athletes do not think about the lead-up exercise for the roundhouse kick as a form of a knee kick because they may end up trying to use it as such in a fight and get severely countered. Further, from a strictly technical point of view, such control with the arms as needed in the knee kick requires a much different trunk position than that in the roundhouse kick. In other words, there is a conflict of arms and trunk actions between the knee kick and the lead-up exercise for the roundhouse kick. In the next column you will learn about the main part of a workout. To read the next installment of this column click here.
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Stretch Yourself A Well-Run Workout: The Main Part by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the fourteenth installment of my column on training that appeared in May 2001 issue of TaeKwonDo Times. To read the previous installment click here. In this issue you will learn about the main part of a workout—its exercises and their intensity. The content of the main part determines the selection of exercises in the warm-up, the duration of the warm-up, and the content and duration of the cool-down. Tasks and Workouts Workouts are divided into types depending on their tasks, and so workouts can focus on technique, speed, speed-endurance, strength, strength-endurance, endurance, or active rest. This division is not absolute—a technical workout, for instance, may include a conditioning segment, such as strength or endurance exercises done after the work on technique. Workouts can be dedicated to a single task or to multiple tasks. Single tasks can be realized by means of a single exercise or by a variety of exercises. Multiple tasks too can be realized by means of a single exercise or by a variety of exercises. Example of a single task realized by a single exercise: developing speed in a technique by punching a sheet of paper or extinguishing a candle with a punch. Example of a single task realized by a variety of exercises: learning to apply a new footwork pattern in pairs, practicing striking or kicking a focus mitt while employing the just-learned footwork, light sparring with the task of using the just-learned footwork pattern, practicing striking or kicking a bag while employing the just-learned footwork. Example of multiple tasks realized by a single exercise: perfection of a punch-kick combination—positioning and distancing, reaction time, speed of movement, and possibly sport-specific endurance—by practicing the combination against the trainer with focus mitts. Example of multiple tasks realized by various exercises: learning a new technique in pairs, developing speed in that technique by practicing it on a light bag or crazy ball, developing strength or endurance using known exercises. Often workouts are dedicated to only one task (for example, sparring) or even one type of movement (for example, running). The high demands of sports training usually call for full concentration of effort on each one of the training tasks. For this reason top quality athletes do several workouts per day. Single-task workouts are better for the development of a particular technique or ability because in such workouts the exercises, from the beginning of a warm-up to the end of cool-down, can be arranged for smooth transition from one exercise to the next, keeping the proper sequence of types of effort during the workout. Athletes' form improves most with workouts in which a single task is realized by a variety of exercises and methods. In such workouts athletes show a greater capacity for work than if a single task is realized with one exercise. Least effective are workouts when the same exercises (even though effective in another arrangement) are done for most of the duration of the workout. In the case of frequent repetition of such workouts, athletes adapt quickly to the training load, and this leads to slowing down and eventual cessation of improvement in their form (Platonov 1997). Workouts consisting of one type of movement (one exercise) still have a place in training as a means of developing economy of movement and mental toughness by withstanding a monotonous and heavy effort—qualities important for athletes of long-duration events (Platonov 1997).
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Workouts to accomplish more than one task predominate in technically complex sports. The changing character of work in such a workout makes precise control difficult, but on the other hand, the workouts are less monotonous. The proportion of single-task to multitask workouts depends on the particular sport. Single-task workouts are most frequently used in speed-strength sports such as weightlifting and in cyclic sports such as running, swimming, bicycling, and rowing. Sports with combined events such as decathlon or gymnastics, as well as individual contact sports (combat sports) and games have a greater number of multitask workouts than the single event sports. There are two ways of structuring multitask workouts: either the different tasks are realized in a sequence or they are realized at the same time by means of the same exercise. In the second case usually two tasks are realized—for example, perfection of both technical and tactical skills, technical skills and speed or speed-endurance, technical skills and endurance. When tasks are done in turns, they are usually arranged in the sequence given and explained in the book Science of Sports Training (Kurz 2001)—new technique before speed drills, both new technique or speed before strength, and strength before endurance. For example, learning new technique or tactics is done right after a warm-up, but well-mastered technical skills can be drilled at the end of the main part of the workout, after other exercises, to prepare the athlete for dealing with the fatigue encountered during competition. Apart from regular workouts, athletes usually participate in auxiliary workouts. Their purpose is to improve the athlete's weaknesses. Typically, auxiliary workouts are dedicated to improving aerobic endurance, strength (overall or of specific muscle groups), or flexibility. They most often consist of exercises of one type, as for example, dynamic flexibility exercises in the case of an athlete who needs to improve it or running—the traditional road work—in the case of boxers. Auxiliary workouts are often done early in the morning, before breakfast, and athletes may do them on their own, without supervision. If the duration of such a workout is to be more than 30 minutes, a light snack can precede it. Intensity of Exercises in the Main Part of a Workout As you know from the twelfth and thirteenth articles of this column, at first, the intensity of exercises during a workout rises, then oscillates around a certain optimal level, and eventually declines at the end of the workout. These changes in the intensity of exercises are conditioned by the changes in the athlete's work capability when exercising. As the athletes' work capability during a workout rises and eventually falls, so does the intensity of exercises. At the end of a warm-up, the intensity of exercise should reach the level of intensity planned for the beginning of the main part of the workout. During the main part, the average intensity may climb until it peaks for a short time or it may reach a plateau. The plateau of intensity may result from exercising at a constant intensity or it may be an average of many consecutive “peaks” and “valleys,” such as when the intense exercises are interspaced by intervals of low intensity activity. The average intensity of the main part reaches different values during different workouts—the lowest during technical workouts and the highest during speed-endurance and endurance workouts. The main part of the workout may also consist of several segments of exercises of varying intensity. Generally, during the main part, these segments should be sequenced in the order of a decreasing degree of control or difficulty and increasing intensity, so the technical exercises are done before the less complex but intensive conditioning exercises. Eventually the intensity of work during the main part must decrease to blend with the cool-down that follows it. The main part of the workout should end with conditioning exercises of decreasing intensity and requiring least control. If there is a drastic drop of intensity during the main part that allows athletes to cool off and calm down, followed by intense exercise, it will be difficult for the athletes to mobilize for work again. Their performance will be impaired and they may get injured as they jump back into the intensive exercises. Practical experience dictates gives this rule regarding intensity of work and the number of tasks in a workout (Naglak 1979): The more intensive the workout, the fewer should be the athlete's tasks. During a workout of maximal intensity, more time is dedicated to warm-up and cool-down. With a lower intensity of the training load, an athlete may take on two or even three tasks, such as perfecting technique and working on speed in this technique. Naglak (1979) states, however, that even in such cases dedicating one workout to one training task is more beneficial. Learning and a Workout In martial arts most workouts are dedicated to learning new techniques (this includes combinations and patterns of techniques) or perfecting known ones, stressing to various degrees the precision, speed, strength, or strength-endurance needed to reliably perform these techniques.
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Learning new, or perfecting known techniques demands total concentration. Most often proper execution of a technique requires a high level of strength or speed or both. For this reason, technical exercises should be done at the beginning of the main part of a workout, right after the warm-up. The effectiveness of the exercises developing the technique is determined by the correctness of the movements learned and not by the amount or quality of fatigue. This decides the length of rest intervals between exercises and the number of repetitions of technical exercises in a workout. If, at the initial stages of learning a technique, athletes are allowed to get tired, their fatigue will alter the technique and the incorrect technique will be learned, perhaps permanently. In a single workout only one new technical skill should be taught. (This applies to a sport's techniques or other complex skills and not to simple calisthenics.) Evidence from recent neurological research proves the soundness of limiting teaching skills to one new skill per workout. Until now the reasons for doing so were only the practical experience of coaches and guesses about what happens in an athlete's mind during and after a workout in the course of learning. Many of these reasons are explained by Józef Drabik (1996), in Children and Sports Training. This book has a lot of information on methods of technical and tactical training because laying a good foundation of essential skills must happen at the beginning of a sports career. Here are some reasons for teaching one skill per workout: It allows for arranging warm-up exercises so the athletes warm up just right for this one skill. It gives athletes time to grasp the skill and digest the information and then apply the results of their deliberations in their next workout. It keeps the athletes practicing rather than standing and listening. Apart from these obvious reasons, research now reveals one more: It takes several hours after learning a new skill for the neurological changes needed to move it to permanent memory. If during that time another new skill is taught, then the first skill might be erased. Research by R. Shadmehr and H. H. Holcomb (1997) shows that it takes six hours after completion of practice for the changes in the brain needed to make the learning permanent. Those subjects who learned one new skill and immediately began learning another skill lost proficiency when tested on the first skill. Earlier research by T. Brashers-Krug, R. Shadmehr, and E. Bizzi (Brashers-Krug et al. 1996) shows that four hours must elapse between learning two skills to prevent disruption of the first skill. So, to keep a skill from being disrupted after learning or practicing it, have athletes do exercises that they are thoroughly familiar with—skills that they have mastered or conditioning exercises. After learning a new footwork pattern, for example, boxers can spar, work on the timing ball or speed bag or heavy bag, jump rope, or run—as long they can do it “habitually” so that none of these activities involves learning any new skills. What about teaching (or learning) two similar skills? It is a bad idea! Not only can learning be slowed down but also the skills can get mixed up. Limiting instruction to one technique or variation at a time helps retain the skill. Although it may seem to slow down the pace of learning, this measured rate of instruction actually facilitates progress because each skill is learned more reliably. In the next column you will learn about the cool-down. To read the next installment of this column click here. References Brashers-Krug, T., R. Shadmehr, and E. Bizzi.1996. Consolidation in human motor memory. Nature vol. 382, no. 6588 (July 18), pp. 252-5.
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Drabik, J. 1996. Children and Sports Training: How Your Future Champions Should Exercise to Be Healthy, Fit, and Happy. Island Pond, VT: Stadion Publishing Company, Inc. Kurz, T. 2001. Science of Sports Training: How to Plan and Control Training for Peak Performance. Island Pond, VT: Stadion Publishing Company, Inc. Naglak, Z. 1979. Trening sportowy: teoria i praktyka. Warsaw: PWN. Platonov, V. N. 1997. Obshchaya teoriya podgotovki sportsmenov v olimpiyskom sporte. Kiev: Olimpiyskaya Literatura. Shadmehr, R. and H. H. Holcomb. 1997. Neural correlates of motor memory consolidation. Science vol. 277, no. 5327 (August 8), pp. 821-5.
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Stretch Yourself A Well-Run Workout: The Cool-Down by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the fifteenth installment of my column on training that appeared in July 2001 issue of TaeKwonDo Times. To read the previous installment click here. This article is based on a section titled “Cool-Down” from Science of Sports Training: How to Plan and Control Training for Peak Performance (Kurz 2001). In this issue you will learn about the final part of a workout—the cool-down. When the main part of a workout is over, it is then time for the cool-down—the gradual lowering of the intensity of exercises until athletes stop sweating and their breathing feels normal. The cool-down proper should include exercises that slow down the physiological functions of the athletes' bodies and enhance recovery after the workout. It may start with a slowed-down version of the last exercise of the main part, or with a low-intensity game. The cool-down may be used for performing exercises that correct posture defects resulting from the sports training or of other origin. When the athletes begin to breathe normally, they can do some muscle stretching, using mostly static stretches. One can start with the more difficult static active stretches that require relative freshness. For taekwondo fighters these may be slow-motion high kicks or holding the kicking leg in the high chamber position needed for multiple kicks. After an athlete has achieved his or her maximum reach in these stretches, he or she can move on to either isometric or relaxed static stretches, or both, following the isometric stretches with relaxed stretches. For example, the athlete can do three repetitions of an isometric stretch leading to the side split and then do one or two repetitions of a relaxed stretch leading to the side split. (Isometric stretches are those in which stretched muscles are tensed prior to increasing the stretch to cause the reflexive relaxations and thus elongation of the muscles; then, at the new length, tensed again to strengthen these muscles. In relaxed stretches the stretched muscles are not tensed and the stretch reflex through which muscles resist stretching is bypassed by stretching muscles very slowly and letting their stretch receptors adjust to increasing muscle length [Kurz 1994, 2001].) Neither of these stretches should be done in a warm-up. It is a very common error to do static stretches at the beginning of a martial arts workout. I have explained why it is wrong to do static stretches in a warm-up in the twelfth article of this column, in Taekwondo Times January 2001. Athletes who need a precise sense of time (duration of a round) or space (size of ring or mat) can use the cool-down for exercises perfecting these abilities. The coach selects a time period, gives a signal and all athletes walk around and each stops when he or she feels that the set amount of time has elapsed. To improve the feel for the size of the ring or of the mat, blindfolded athletes move, either individually or in rows, to assigned spots or lines, stopping when they believe they are on their mark. It is good to end the cool-down with walking, especially if the workout included nonheterolateral movements, such as a homolateral gait (left leg and left arm forward), bicycling, rowing, weight-pulling or weight lifting with both arms. Vigorous walking using the heterolateral, i.e., normal gait pattern (left leg and right arm forward) reorganizes one neurologically, restores the balance of cerebral hemisphere activity (a condition of creativity), and relieves stress (Diamond 1979). If the workout is held indoors, such an after-the-workout walk can also be done outdoors for a better effect. Jogging and walking outdoors, in a park or in natural surroundings, is best for speeding up recovery and calming down athletes after a workout. This is especially important after workouts just prior to important competitions. Brian Sharkey (1990) writes: “Aerobic exercise [such as jogging and brisk walking] reduces anxiety and depression; it serves as a tranquilizer and can even help you fall asleep.” Recovery after intense efforts that generate excess lactate can be speeded up with light activity consisting of aerobic efforts just above the aerobic threshold and well below the anaerobic threshold or onset of blood lactate accumulation (between 30–50% of the athlete's VO 2max). Aerobic exercise helps remove excess lactate. After long aerobic efforts,
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however, such active rest should not be employed (Wawrzynczak-Witkowska 1991). Active rest is effective even if the same muscle groups are exercised but using different movements. Everyday observation reveals that after an intense technical or speed workout with lots of kicks or a strength workout with squats and deadlifts, a brisk walk or a jog loosens one up sooner than just sitting around, and both the workout and the active rest involve the same muscles. After all exercises of the cool-down, the coach, with the athletes, should briefly go over the objectives fulfilled in this workout. In the next column I will discuss examples of good and bad workouts. To read the next installment of this column click here. References Diamond, J. 1979 [Reissued 1983]. Your Body Doesn't Lie. New York, NY: Warner Books, Inc. Kurz, T. 2001. Science of Sports Training: How to Plan and Control Training for Peak Performance. Island Pond, VT: Stadion Publishing Company, Inc. Kurz, T. 1994. Stretching Scientifically: A Guide to Flexibility Training. Island Pond, VT: Stadion Publishing Co., Inc. Sharkey, B. J. 1990. Physiology of Fitness. Champaign, IL: Human Kinetics Books. Wawrzynczak-Witkowska, A. 1991. Znaczenie odnowy biologicznej w procesie treningowym. In W kregu psychofizykalnych zagadnien profilaktyki i terapii w sporcie, ed. W. Tlokinski, pp. 5–8. Gdansk: AWF Gdansk.
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Stretch Yourself Examples of Good and Bad Workouts by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the sixteenth installment of my column on training that appeared in September 2001 issue of TaeKwonDo Times. To read the previous installment click here. In this issue I will discuss examples of good and bad martial arts workouts. I start with the example of a good workout. This description is based on a typical workout of East European athletes of the combat sports (boxers, fencers, karateka, judoka, wrestlers). At the opening of the workout the assembled class greets the instructor, who then explains the goal of today's workout, presents the technique, combination, or a drill that is this workout's focus. The instructor then leads the class through an initial warm-up. It may begin with marching around the gym performing exercises of increasing intensity and range of motion along the way, or it may begin with the athletes standing in staggered rows, first limbering up their joints and then practicing footwork, from simple steps to side-steps. Another option after limbering up is playing some mobile game (see the thirteenth article of the column, in Taekwondo Times March 2001, for examples). The warm-up may also begin with calisthenics, arranged so the end position of the first exercise is the beginning position for the second, until the last exercise of the initial warm-up blends into dynamic stretches preparing for the main subject of the workout. Whatever way the warm-up begins, the intensity of its exercises is increased gradually, not in fits and starts. No exercise in the warm-up is done to the point of fatigue. At the end of the initial warm-up come dynamic stretches to prepare for the main subject of the workout. If the main subject is learning and practice of some high kick, or putting together combinations using one or more high kicks, dynamic stretches for the legs are done, starting with the easiest and gradually progressing to more difficult ones—for example, high knee kicks or high knee raises, then straight leg raises, to the front, to the side, and then the actual kicks, starting low and progressing to the required or even maximal height. All these stretches and kicks can be added to the last exercise of the initial warm-up, so if that was marching or jogging around the gym, then these stretches are done during jogging (a knee raise or a leg raise every three steps, for instance). If the last exercise was shadowboxing, then the stretches are added to the shadowboxing actions (one or more stretches after every combination). If flying kicks are to be learned or practiced during the workout, now is the time to do lead-up exercises for them. Start with the simplest kicks and low jumps, progress to higher flying kicks done holding on to a partner, the barre, or a climbing rope, and eventually do the standard techniques. If this sequence is not followed an injury is likely. (A typical example from a taekwondo school run by an instructor ignorant of proper methodology for physical education and sports training: the taekwondo class warm-up consisted of some running and stretching and then, out of the blue, doing flying side kicks. One student who was returning to the class after a few months absence, broke his heel bone. If the instructor had conducted the warm-up properly, either the student would have landed properly and not gotten hurt, or during the lead-up exercises he would have felt that something was wrong with his foot and excused himself from doing the flying kicks. Another factor that may have contributed to this injury was the concrete floor.) After the warm-up, the class moves to exercises in the main part of the workout, such as hitting focus mitts, work on the bag, sparring—specifics depend on the subject of the workout. The intensity of the exercises of the main part gradually increases, then peaks or plateaus depending on the subject and purpose of the workout, and then gradually decreases to blend with cool-down exercises such as calisthenics (which this time may be done until fatigue) or just jogging. After the main part is over the cool-down may start with calisthenics. If so, the exercises are sequenced so the the prime movers are exercised first and stabilizers or core muscles are exercised last. The most intensive exercises are done ahead of the low-intensity endurance work. For example, jumps or plyometrics for legs and arms (if they are suitable and were not done in the main part) are done before long sets of squats and pushups, then the work on the lower back is done and then
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on the abdomen. Start with high-resistance/low repetitions and end with low-resistance/high repetitions. After that is the time for relaxed static stretching and finally for a few minutes of jogging and marching—preferably outside. This is a general outline of a properly constructed workout. More exercises can be fitted into this structure—for example, dynamic stretches for the legs can be done additionally during the main part between other exercises and also after or between long sets of squats. Isometric stretches can be done after plyometrics or high intensity calisthenics but before exhausting muscular endurance exercises such as long sets of squats or pushups. If isometrics are done at that point, then dynamic stretches for the same muscle groups may have to be skipped for the sake of safety. A well-constructed workout, apart from proper and gradual changes of intensity, has such a flow of exercises that each subsequent exercise includes elements of the preceding one, building up from simple natural movements to the sport-specific ones in the warm-up and in the main part, and then, in the course of the cool-down, moving away from sport-specific movements back to natural ones.



1st Bad Workout The first example of a bad workout is a description of the first night of an aerobic kickboxing class (Toy 2001). The warm-up consisted of two minutes of rope jumping to “the high-energy dance [music] that often accompanies a typical aerobic class.” This was “followed by five- to ten-minute set of leg stretches on the floor.” Faults of the warm-up First fault: Starting the warm-up with a high intensity exercise and then, as if that were not bad enough, drastically lowering intensity in the stretches is the first fault. The reason for starting the warm-up at low intensity is explained in the twelfth article of this column, in Taekwondo Times January 2001, and in Science of Sports Training. Here I put it briefly: An intensive start reduces the athlete's work capacity needed for effectively carrying out tasks of the main part of the workout. Intensive exercises quickly use up stores of muscle glycogen and increase the level of lactate in blood. The higher the blood level of lactate, the lower is the use of free fatty acids for energy and so the less work an athlete can perform before fatiguing. Second fault: The break of the flow of exercises—the abrupt change from high-intensity jumping rope to static stretches on the floor is the second fault. Exercises in a well-designed workout flow into each other, but how does rope jumping flow into static stretches on the floor? Third fault: Doing static stretches on the floor at the beginning of a kickboxing workout is the third fault. Kickboxers need dynamic flexibility for their kicks, which is best developed with dynamic stretches done standing, walking, or shadowboxing. After that “warm-up” the class proceeded to learn the basics such as “foot positioning, keeping gloves up to protect the face, bob-and-weave moves.” Then they proceeded to learning “the basics of punches and kicks that would evolve into the combinations geared to maximize the heart rate, build strength and endurance.” Then the class “jabbed, crossed, hooked and threw uppercuts. [They] threw front kicks, side kicks and roundhouse kicks—one after another—all the while focusing on maintaining [their] balance.” Next, these techniques, all acquired during this one class, were put together into “series of fast and furious combinations,” which brings to mind the saying: “All sound and fury, signifying nothing.” “The instructor motivated [the class] to focus all [their] energy on hitting the bag. He assured [them the] stresses of the day would vanish. He was right. . . .” Faults of the main part First fault: Teaching too many techniques so none is learned well is the first fault. I am guessing that the instructor wanted to show many techniques to keep the class interested. This is typical for the instructors who do not know many lead-up exercises, games, and drills for every technique. In a well-run workout, in which only one technique is taught, participants
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are never bored because of the variety of exercises and drills and games that first lead up to the technique and then utilize it. Second fault: If the techniques are not right, hitting the bag hard can cause injury—either sudden, like spraining or breaking the wrist, or gradual onset, like arthritic changes in the joints of the hand and wrist. The main part of this kickboxing class was followed by a fifteen minute cool-down during which the class—“burned out [the] abs, arms and chests with sets of crunches and pushups, leg stretches as [they] did during the warm-up, and a few standing deep breath lunges.” Faults of the cool-down First fault: This sequence of calisthenics or muscular strength exercises is wrong. Crunches should be done after pushups, not before them, because the muscles of the abdomen stabilize the trunk during the pushups. Second fault: Calisthenics can begin a cool-down but, since these calisthenics were intensive enough to “burn the abs, arms, and chest,” they should have been followed by low-intensity exercises lasting long enough to gradually bring down the physiological functions (as manifested by the frequency and volume of breathing and by heart rate) to nearly normal level. A person who has never been trained properly and has no knowledge of methodology of physical education and sports training may like this workout—it feels great. But after a series of such workouts the participants are likely to get aches and pains resulting from repetitions of poorly learned techniques and the wrong sequence of exercises. This happens to many people doing Tae Bo.



2nd Bad Workout The second example of a bad workout is what Deborah Sommerville describes with horror as her first martial arts class (Sommerville 1998). The gym or the dojang had a cement floor covered with a thin carpet. The warm-up began with jumping jacks on that cement floor. Then running in a circle, on that cement floor, then a hundred more jumping jacks, then some squat thrusts, followed by lying down prone and performing a hundred leg-scissors. After that some stretching on the floor. Faults of the warm-up First fault: The training surface itself is the first fault. Bare concrete, or concrete covered by carpet, wood, or a thin mat, is not an acceptable surface for a martial arts workout. The only acceptable training surface for combat sports and martial arts is a springing floor that has a bounce similar to a gymnastic floor for floor exercises. In the case of various types of wrestling (such as Greco-Roman, free-style, judo, sambo, and others) the springing floor is additionally covered by the mat. The reason self-defense or contact sports workouts should be conducted on springing floors is that such floors absorb a considerable part of an impact's energy thus protecting joints. The energy of all the hops, jumps, and throws that is not absorbed by the floor is absorbed by the joints and causes gradual-onset injuries, such as knee and back pains, shin splints, and even broken foot bones. An accidental fall in which the head hits a hard floor is very likely to end in tragedy, and wearing a foam helmet like those used in taekwondo may not be enough protection to prevent it. Laying a mat, even a soft mat such as a regulation wrestling mat, on an unyielding floor protects against superficial bruises but offers little protection for the joints. Second fault: Besides using jumping jacks (one of the lamest exercises—see explanation in the twelfth article of this column in Taekwondo Times January 2001), the instructor orders the class to do long sets of strenuous exercises that easily fatigue people. A warm-up is not supposed to be a wear-down. The purpose of the warm-up is not to fatigue the athletes but to prepare for fatiguing work. Fatigue predisposes for injury. Fatigued muscles cannot absorb as much energy as strong muscles and are therefore more likely to be injured than strong muscles (Best 1995). Acute muscle strain injury is highly associated with improper warm-up before sports, fatigue, and previous injury (Garret and Best 1994). Educated instructors know that such fatiguing exercises as those for muscular endurance and aerobic endurance should be done after all difficult
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technical, speed, or strength exercises. The above is obvious to those who have common sense, and it is borne out by observation. But if common sense is not enough reason to do proper warm-ups then there are those research papers. Third fault: Doing stretches on the floor as a preparation for practicing techniques that will be done standing like in the most forms (kata, hyung, etc.) is the third fault. After that abysmal warm-up the class started to learn a kata (a form). These beginners, during their first class, tried to learn and memorize a form while fatigued and, on top of that, before learning any of the single techniques that comprise the whole form.



3rd Bad Workout The third example of a bad workout is a composite of several that I have seen people do. The essence of these workouts was doing very fatiguing work on aerobic or mixed aerobic-anaerobic endurance, then doing very intense work—for example, anaerobic endurance—followed by a very short cool-down or none at all. An example of such a workout is one run by martial arts “instructors” who make the class do some very intensive, exhausting exercises at the end of a moderate-intensity workout just to “kill 'em, so they know they had a tough workout.” This is typically followed by an insufficient cool-down. Prolonged soreness results, which limits progress in strength, endurance, and most visibly in flexibility. Other examples include running five miles as fast as possible and then doing wind sprints (Walker 2001), or doing interval training with long intervals first and short, more intense intervals at the end of the workout. The rationale given for such an arrangement is that it develops a strong finish. Yes, it does, although repeating such workouts too often can easily cause overtraining, and the insufficient cool-down can speed up the onset of the overtraining. There are better ways to develop a strong finish, such as sane interval training, fartlek or “running play” (see Science of Sports Training [Kurz 2001] for examples). There is an increased risk of injury in such topsy-turvy workouts from doing all-out efforts while mental concentration and control of movements are diminished by fatigue. Apart from those nervous system aspects of fatigue there is the muscular aspect. During moderate to heavy prolonged exercise, the slow-twitch muscle fibers are always the first to become glycogen-depleted while the fast-twitch fibers are virtually unused, their stores of glycogen largely untapped (McArdle, Katch, and Katch 1996). The slow-twitch fibers stabilize joints (Hertling and Kessler 1996; Walther 2000), so performing high-intensity efforts, which use fast-twitch fibers, while the slow-twitch fibers are fatigued is asking for joint injuries. “When glycogen stores in the ST [slow-twitch] fibers are depleted, it appears that FT [fast-twitch] fibers either are unable to generate enough tension or cannot be sufficiently recruited to compensate for the loss in muscle tension” (Wilmore and Costill 1999). Intense exercises, such as sprints or intervals of all-out punching and kicking, should be followed by low-intensity exercises of long enough duration to gradually bring down the heart rate and frequency and volume of breathing to nearly normal levels. These low-intensity exercises speed up recovery so that athletes are not sore or stale during the next workout. Though it sounds paradoxical, long low-intensity efforts are good for relieving spasms of overworked muscles, caused by exercises of high-intensity or heavy resistance. This is because muscle spasms caused by hypoxia (insufficient supply of oxygen during high-intensity effort, affecting mainly the fast-twitch muscle fibers) are relieved by the increased flow of oxygenated blood brought in by the repetitive weak to moderate contractions of slow-twitch motor units. It is the slow-twitch fibers, richly capillarized, that supply blood to the poorly capillarized fast-twitch fibers. In the next column you will learn about interrelation among workouts in a weekly training schedule. To read the next installment of this column click here. References Best, T. M. 1995. Muscle tendon injuries in young athletes. Clinics in Sports Medicine vol. 14, no. 3, pp. 669–86. Garret, W. E., and T. M. Best. 1994. Anatomy, physiology, and mechanics of skeletal muscle. In Orthopaedic Basic Science, ed. S. R. Simon, pp. 89–126. Rosemont, IL: American Academy of Orthopaedic Surgeons. Quoted in M. R. Hutchinson and
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R. Nasser. 2000. Common Sports Injuries in Children and Adolescents. Medscape Orthopaedics & Sports Medicine vol. 4, no. 4. Hertling, D., and R. M. Kessler. 1996. Management of Common Musculoskeletal Disorders: Physical Therapy Principles and Methods. Philadelphia, PA: Lippincott Williams & Wilkins. Kurz, T. 2001. Science of Sports Training: How to Plan and Control Training for Peak Performance. Island Pond, VT: Stadion Publishing Company, Inc. McArdle, W. D., F. I. Katch, and V. L. Katch. 1996. Exercise Physiology: Energy, Nutrition, and Human Performance. Baltimore, MD: Williams & Wilkins. Sommerville, D. 1998. My first martial arts class. Martial Arts Professional vol. 3, no. 1 (January), pp. 34–35. Toy, M. D. 2001. Impressions of a martial arts fitness class. MAPro Martial Arts Professional vol. 6, no. 2 (February), p. 34. Walker, B. 2001. Block and devastate. Martial Arts & Combat Sports vol. 22, no. 7 (July), pp. 62–71. Walther, D. S. 2000. Applied Kinesiology: Synopsis. Pueblo, CO: Systems DC. Wilmore, J. H., and D. L. Costill. 1999. Physiology of Sport and Exercise. Champaign, IL: Human Kinetics.
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Stretch Yourself Weekly Schedule of Workouts by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the seventeenth installment of my column on training that appeared in November 2001 issue of TaeKwonDo Times. To read the previous installment click here. In this issue you will learn about interrelation among workouts in a weekly training schedule. Fatigue Workouts cause fatigue. Fatigue is necessary for making progress, but if a workout schedule is bad, the accumulating fatigue will stop an athlete's progress. So what is fatigue? Fatigue is a decreased effort capacity of a body or any of its parts resulting from exertion or excessive stimulation. There are several types of fatigue (Kukushkin 1983): mental (boredom), sensory (a result of intense activity of the senses), emotional (a consequence of intense emotions, observed after performance at important sports competitions, or after executing movements that demand overcoming fear), and physical (caused by muscle work). While workouts cause all types of fatigue (in various degrees), the most obvious is physical fatigue. Physical fatigue directly affects structure and function of the musculoskeletal system and muscle fatigue is its main component. The following paragraphs based on Piotr Drabik's article in the Summer 2001 issue of Stadion News concisely explain the essential facts of muscle fatigue. Fatigue in a voluntary muscular effort is a complex phenomenon influenced by central nervous system (CNS) factors and peripheral factors, such as changes in muscle cells. According to the latest scientific data, muscle fatigue is caused by two main factors: mechanical damage and chemical damage. There is strong evidence to suggest a relationship between physicochemical damages and exercise-induced muscle soreness. Mechanical damage is caused by mechanical stress and is most likely to occur when the vector of force acting on the muscle fiber (muscle cell) is not parallel to this fiber's long axis, which happens in the majority of movements. Mechanical stress partially or completely destroys three types of structures in the muscle cell: membranes, myofibrils, and cytoskeleton. Membranes (cellular membrane, mitochondrial membranes, nuclear membrane, sarcoplasmic reticulum membrane, lysosomal membrane, and more) separate various processes going on within the cell. When membranes are damaged, the molecules mix and all cell functions are impaired. Myofibrils, the contractile elements of the muscle cell, are built of long, thin proteins that are easy to tear. When myofibrils are destroyed, the muscle cell cannot contract. Cytoskeleton—the internal scaffolding of the cell—gives shape to the cell and, in the case of muscle cells, transmits forces generated by the myofibrils. When cytoskeleton is damaged, the end effect is the same as destroying myofibrils—the cell cannot contract. Chemical damage is caused by oxidative stress—the overproduction of oxygen-derived free radicals. Oxidative stress damages all the structures of the cell as well as enzymes and nucleic acids that store and pass genetic information. The more intense the effort, the more muscle cells damaged. Other factors causing muscle fatigue are changes in the muscle cells' concentration of metabolites (mainly ATP, ions of hydrogen and calcium) and enzymes, and of neurotransmitters in nerve cells contacting the muscle cells. Factors outside the muscle—such as activity of neurotransmitters in the central nervous system also contribute to fatigue. The bottom line: Fatigue and its associated cellular damage (if not excessive) are prerequisites to improvement. To build muscle cells of greater stamina or strength and to stimulate production of new muscle cells (hyperplasia), the old structures
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have to be torn down before new ones are put in their place during rest and recovery. The type of damage depends on the kind of effort. Different types of muscle cells and different structures within these cells are damaged in different efforts and rebuilt afterwards. Efforts of long duration, against low resistance, damage mainly the energy-producing elements of slow-twitch muscle cells, while overcoming high resistance damages mainly the contractile elements of fast-twitch muscle cells. Recovery Biological systems and processes respond to change by bouncing in the opposite direction, overshooting their normal balance first in one way, then in another, until through gradually smaller oscillations, they come close to the most balanced state. The regulation of an amount of a given substance in a cell is done thusly: A damage or deficit triggers a restoration that continues until a surplus is detected. Once the surplus is detected the production is stopped and the concentration of the substance drops. When a deficit is detected, the production is started again and so this seesaw is repeated. The greater the deficit the more intensive the restoration and the whole process cannot stop “on a dime.”



Figure 1. A representation of changes in an athlete's ability to do work during and after a fatiguing workout (modified from Pawluk 1985). A hard workout causes fatigue and—even after the feeling of fatigue is gone—lowered ability to perform the same work for some time afterwards. As time passes, a resting athlete recovers and his or her ability to work improves. Because of the “inertia” or “overshooting” of the biological processes, the improvement does not end as soon as the athlete's work ability has returned to the initial level but continues. This improvement above the initial level of capability is called “supercompensation” (compensation or restoration of used energy sources and destroyed structures in excess of the initial level). If another hard workout is done during the phase of supercompensation, the possible amount and intensity of work during it will be greater than in the previous workout. If no work is done during the supercompensation, then the athlete's work capability will return to its initial level and may keep falling with continued inactivity. Conducting the next workout of a similar type—stressing the same structures of the body—before the supercompensation not only keeps the athlete from improving but may cause injuries. If exercises stress tissues too often to allow them enough time to rebuild and mature between workouts, the tissues are gradually torn down and inflamed until a muscle, tendon, ligament, or joint cartilage is torn, or a bone is broken. (The issues of rebuilding and maturing of tissues and of gradual-onset injuries were covered in the tenth article of this column.) So, a consequence of working out too hard or too often is having an excessive inflammation (Camus et al. 1994) and a sure sign that an athlete has an excessive inflammation is if he or she takes an anti-inflammatory medicine and it makes him or her feel better. Therefore, if an athlete feels some little ache or tenderness, perhaps even less uncomfortable than normal muscle soreness (which is acceptable only occasionally as it is associated with inflammation), takes an anti-inflammatory and right away feels better, it is very likely that the ache and tenderness were caused by an excessive inflammation. Letting the supercompensation pass before doing a workout similar to the one that caused this supercompensation avoids
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the danger of stressing immature tissues but keeps the athlete from doing more work than previously. A few words of caution: It is not possible to keep on hitting the supercompensation phase for more than a few weeks. After a certain time of continuous progress there will be no supercompensation because various adaptive changes in the body, in response to training loads, occur at different times. Some systems respond with greater delay than others. One example of this is the marching fracture experienced by military recruits. Initially, recruits improve their marching speed and distance and then, if their complaints about painful feet are not heeded and the amount of marching is not reduced, they develop stress fractures that could have been prevented by refraining from marching and running during the third week of basic training (Jones 1983). This is because the cardiovascular and respiratory function and muscular strength and endurance improve with training sooner than the strength of bones. (The issues of control and planning of training in periods longer than a week are covered extensively in my book Science of Sports Training.) To be on the safe side—to keep improving without setting oneself up for injuries—the athlete must pay attention to signs of overall health. An athlete is in good health when he or she wakes up happy, energetic, gets up right away, is looking forward to working out, has a good appetite, and has no cravings for sweets and stimulants. Sometimes it is necessary to work out so hard that the athlete is tired the next day, but this is acceptable only for short periods. More than a few days of the athlete pushing beyond his or her ability to recover and adapt, and thus beyond good health, invites injuries and infections. If workouts are too hard or too frequent, or both, for the athlete's pace of recovery, the athlete may experience soreness, lack of enthusiasm for exercise, poor sleep, not getting up early and full of energy, wanting to stay in bed for a few more minutes, and irritability (Kurz 2001). Recovery after a very intensive workout can take 72 hours or more, but athletes have too many skills to practice and abilities to develop to work out hard only twice a week. Fortunately, the recovery of all systems affecting the functional abilities of the body does not proceed simultaneously (Farfel 1964; Mika 1992). Various systems recover, and thus can reach supercompensation, in different lengths of time. This allows the athlete to work out daily or even several times a day, without overtraining, provided that the content of each consecutive workout stresses the system that has sufficiently recovered and does not adversely affect the recovery of other systems. Microcycle or Weekly Schedule of Workouts The shortest cycle of interrelated workouts, ending with a day of rest and resulting in supercompensation, is called a microcycle. A microcycle consists of at least one training phase and one recovery phase. The training phase may have several workouts. The recovery phase may consist of a day of complete rest, special restorative treatments, or of active rest. Theoretically, the shortest microcycle could last two days. In reality that rarely happens. Usually the training phase and recovery phase are repeated a few times during the microcycle, with the last recovery phase coinciding with the end of the microcycle. An average of five to six workouts (minimum three to four) in a week allows for co-influence between these workouts (Naglak 1979). The number of phases in a microcycle depends on that microcycle's duration (Matwiejew [Matveev] 1979). A weekly microcycle, for example, can have two training phases, each consisting of two or three workouts separated by a lighter workout or by active rest, and ending with a day of active rest or complete rest. Weekly microcycles are most common because they agree well with the normal schedule of life and also with the natural biological cycles that last about seven days (Matwiejew [Matveev] 1980). Microcycles of other durations, as short as three days or as long as two weeks, are usually used during a competition period when the schedule of life changes and an athlete has to adapt to the rhythm of forthcoming competitions (Platonov 1997). The structure of a microcycle varies depending on specific features of the sport, current training tasks, and reactions of individual athletes. Even within one sport there cannot be one universal structure of a microcycle because it must take into account the content of training, an athlete's form, and external factors—which all constantly change. Workouts with maximal and close to maximal training loads, called main workouts, determine how a microcycle is planned. For example, in a workout dedicated to speed-endurance, the training load is maximal and recovery allowing for repeating it
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may take 72 hours; in a strength or strength-endurance workout the training load is less than maximal and recovery may take 48 hours. In the case of an aerobic endurance workout with a big but not maximal load the recovery may take 72 hours (Soldatow 1969). The recovery time dictates when one can repeat a given type of workout. Knowing that different systems recover at different rates after a given type of effort, a coach can schedule additional workouts to be done in the periods between main workouts. These additional workouts maximize the effect of the main workouts and maintain continuity of the training process. Each of these additional workouts is dedicated to a different task, with training loads oscillating from small to big. The function of each may be to either increase the effect of the main workout by delaying and increasing supercompensation, or to speed up recovery after the main workout by means of active rest, and either to realize additional tasks (such as preventing flexibility loss after strength or endurance workouts), or to realize tasks of secondary importance at this stage of training (Matwiejew [Matveev] 1980). Every workout is tied to the workouts preceding and following it. Its content and structure depend also on the total number of workouts in a microcycle and on the sum and distribution of training loads in a microcycle. In endurance sports, repeating main workouts before achieving full recovery is done more often than in speed-strength sports. For developing endurance, it is effective to repeat the same training load before an athlete has recovered. This increases the eventual supercompensation at the end of a microcycle. Recovery after a series of endurance workouts conducted without full recovery improves endurance 40–42% over its initial level. After one workout, improvement is 3–7% only (Naglak 1979). Sequence of Workouts In planning a microcycle or any period of the training process, the coach cannot only take into account the total workload in all exercises. The sequence of the types of effort also has great importance. Studies of the recovery period done in the 1960s (Soldatow 1969) have shown that full recovery after an endurance workout that was preceded by a speed workout usually occurs after 48 hours. When the speed workout follows the endurance workout, recovery takes 72 or even 96 hours. (For today's top-level athletes, these recovery times may be much shorter [Platonow {Platonov} 1990].) After a brief anaerobic effort, it may take only 3–8 hours for athletes to recover enough to work out again. After exhaustive aerobic efforts, full recovery may take a few days. Even though athletes might recover sufficiently to work out again the next day, or within the same day, after three days of working out enough fatigue accumulates to require a day of complete rest or active rest. The results of subsequent workouts will be adversely affected if continued for more than three days without some form of rest (Naglak 1979). Researcher N. G. Ozolin (1971) offered the following sequence as a guide for the succession of workouts in a microcycle: 1. Technical (learning or perfecting technique at medium intensity) 2. Technical (perfecting technique at submaximal and maximal intensity) 3. Speed 4. Speed-endurance (anaerobic endurance) 5. Strength with submaximal and maximal loads 6. Muscular endurance with medium and low loads 7. Muscular endurance with high and maximal intensity 8. Aerobic endurance with maximum intensity 9. Aerobic endurance with medium intensity The above sequence is only a guide. One or more workouts can be skipped but the sequence should not be reversed. Subsequent workouts should alternately stress the neuromuscular system and the vegetative system rather than stressing either one in succession. The sequence of speed, strength, speed-endurance (anaerobic endurance), aerobic endurance may lead to overtraining if repeated often, although it appears to follow the preferred sequence of workouts. In this example the neuromuscular system is stressed in the first two days, while in the next two days the vegetative system is stressed. A better arrangement is a day of workout stressing the neuromuscular system followed by a day that stresses the vegetative system (Naglak 1979). Workouts in rationally planned microcycles with two workouts per day are similarly arranged. Days with workouts stressing the vegetative system (anaerobic endurance workout, aerobic endurance workout) are interspaced with days stressing the neuromuscular system (speed workout and strength workout), and there are days when each workout of the day stresses a different system (Matwiejew [Matveev] and Jagiello 1997). Matwiejew [Matveev] and Jagiello (1997) conducted research on the national judo teams of Ukraine and of the
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Commonwealth of Independent States to find out when and what type of workouts should be done depending on the sequence of preceding workouts. The conclusions of their research apply to training for any sport. In the first stage of their research, they established the sequence and time of recovery for various abilities after different workouts with big loads. After an aerobic endurance workout with a heavy load (for gradation of loads see Science of Sports Training: How to Plan and Control Training for Peak Performance), speed recovered after 24 hours, strength in about 36 hours, anaerobic endurance (intensive efforts up to 5 minutes) in more than 48 hours, and aerobic endurance in more than 72 hours. After a workout with a heavy load dedicated to anaerobic endurance, aerobic endurance recovered in 24 hours, strength in about 36, speed in more than 48, and anaerobic endurance in 72 hours. After a speed workout with a heavy load, aerobic endurance recovered in more than 24 hours, anaerobic endurance in more than 36, strength in more than 48, and speed in more than 72 hours. After a workout with a heavy load dedicated to speed-strength, aerobic endurance recovered in more than 24 hours, anaerobic endurance in about 36, strength in more than 48, and speed in 72 hours. After a workout with a heavy load dedicated to strength-endurance, speed recovered in 24 hours, aerobic endurance in 36, strength in 48, and anaerobic endurance in 72 hours. The next stages of Matveev and Jagiello's research dealt with the influence of subsequent workouts on recovery and with designing and testing weekly sequences of workouts (microcycles). They found that following a workout with a heavy load with another workout with moderate load of the same type (say, two endurance workouts) within the same day increases fatigue and delays recovery. But if the second workout with a moderate load was of a different type (for example, a speed workout with a moderate load following a heavy endurance workout), then it shortened the recovery! They got similar results when workouts were 24 hours apart. Their research revealed that in effective workout sequences, heavy or moderate loads follow workouts with light or moderate loads that develop other abilities. (A light load is 20–30% of the heavy load volume and a moderate load is 40–60% of the heavy load volume.) Then, after any type of workout with a heavy load, the next workout should have a light or at most a moderate load. In case of microcycles with two workouts per day, only one workout of any type may have a heavy load. The content of each workout of a microcycle depends on the previous workouts, on the workouts that will follow it, and on the type and amount of rest. This is especially clear in microcycles with many workouts in one day. In such a case, the effect of the first workout will influence the warm-up and the type and amount of work in the second workout. The planning of the third workout will depend on the combined effect of the two preceding workouts. The training load of each workout is smaller than if there is only one workout in a day. If the first one of two workouts in a day is very intensive and long, the second one ought to consist of simple and nonfatiguing exercises. The following factors have to be considered when planning a microcycle: 1. Schedule of the athlete's work 2. Requirements of the sport and the training level of the athlete 3. Individual reactions to training, depending on the preceding workouts and rest 4. Function of the microcycle and its place in larger structures—the mesocycles (a cycle of training lasting about one month) and the macrocycles (a cycle of training lasting several months). The space of this article does not permit me to delve into these factors here. For more information on all these factors see Science of Sports Training. Training Tips of the Article
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A consequence of working out too hard or too often is having an excessive inflammation. If an athlete feels some little ache or tenderness, perhaps even less uncomfortable than normal muscle soreness (which is acceptable only occasionally as it is associated with excessive inflammation), takes an anti-inflammatory and right away feels better, it is very likely that the ache and tenderness were caused by an excessive inflammation. Excessively or chronically inflamed muscles, tendons, and cartilage tear easily! If workouts are too hard or too frequent, or both, for the athlete's pace of recovery, the athlete may experience soreness, lack of enthusiasm for exercise, poor sleep, not getting up early and full of energy, wanting to stay in bed for few more minutes, and irritability (Kurz 2001). In the following columns you will learn about conditioning exercises and their place in a workout, microcycle and in longer cycles of training. To read the next installment of this column click here. References Camus, G., G. Deby-Dupont, J. Duchateau, C. Deby, J. Pincemail, and M. Lamy. 1994. Are similar inflammatory factors involved in strenuous exercise and sepsis? Intensive Care Medicine vol. 20, no. 8 (November), pp. 602–10. Drabik, P. 2001. Muscle fatigue. Stadion News vol. 8, no. 3, pp. 2–3. Farfel, W. S. [Farfel, V. S.] 1964. Zagadnienia fizjologii treningu sportowego. Materialy Szkoleniowe. Biuletyn Polskiego Komitetu Olimpijskiego no. 1/9, pp. 3–10. Jones, B. H. 1983. Overuse injuries of the lower extremities associated with marching, jogging, and running: A review. Military Medicine vol. 148, no. 10, pp. 783–7. Kukushkin, G. I. ed. 1983. System of physical education in the USSR. Moscow: Raduga. Kurz, T. 2001. Science of Sports Training: How to Plan and Control Training for Peak Performance. Island Pond, VT: Stadion Publishing Company, Inc. McArdle, W. D., F. I. Katch, and V. L. Katch. 1996. Exercise Physiology: Energy, Nutrition, and Human Performance. Baltimore, MD: Williams & Wilkins. Matwiejew, L. P. [Matveev, L. P.] 1979. Struktura treningu sportowego (I). Budowa duzych cykli treningowych. Sport Wyczynowy no. 12/180, pp. 13–24. Matwiejew, L. P. [Matveev, L. P.] 1980. Struktura treningu sportowego (II): Budowa malych i srednich cykli treningowych. Sport Wyczynowy 1–2/181–182, pp. 9–15. Matwiejew, S. F. [Matveev, S. F.] and W. Jagiello. 1997. Judo Trening Sportowy. Warszawa: RCMSKFiS. Mika, T. 1992. Fizyczne srodki odnowy biologicznej. In Teoria sportu (Trening no. 2/14), ed. T. Ulatowski, pp. 109–143. Naglak, Z. 1979. Trening sportowy: Teoria i praktyka. Warsaw: PWN. Ozolin, N. G. 1971. Sovermennaya systema sportivnoy trenirovki. Moscow: Fizkultura i Sport. Quoted in T. O. Bompa, Periodization: Theory and Methodology of Training. (Champaign, IL: Human Kinetics, 1999), pp. 166–7. Pawluk, J. 1985. Materialy Szkoleniowe no. 2. Warsaw: Polski Zwiazek Judo. Platonow, W. N. [Platonov, V. N.] 1990. Adaptacja w sporcie. Warsaw: RCMSKFiS. Platonov, V. N. 1997. Obshchaya teoriya podgotovki sportsmenov v olimpiyskom sportie. Kiev: Olimpiyskaya Literatura.
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Stadion Publishing Home | What's New at Stadion | Questions & Answers on Training | The Athlete's Bookshelf | What Others Say About Our Titles | Contact Stadion Publishing Mailing address: Stadion Publishing Co., Inc. P.O. Box 447-W, Island Pond, VT 05846, USA Fax: 1-802-723-6171, Phone: 1-802-723-6175 Toll-free: 1-800-873-7117 (orders only from USA & Canada) © 2001 by Stadion Publishing Co., Inc. All Rights Reserved. This internet site is protected by copyright. Any distribution or duplication of any of its content (text or images) without written permission from Stadion Publishing Co., Inc. is prohibited by law.



7 of 7



25.Oct.02 3:32 PM



Stretch Yourself 18: Conditioning for Martial Arts



http://www.stadion.com/column_stretch18.html



Stretch Yourself Conditioning for Sports and Martial Arts by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the eighteenth installment of my column on training that appeared in January 2002 issue of TaeKwonDo Times. To read the previous installment click here. This issue and a few following ones will deal with conditioning for martial arts. In the course of these articles you will learn about conditioning exercises and their place in a workout, in a weekly schedule of workouts, and in longer cycles of training. Strength and Endurance in Martial Arts It is incredible how many people in martial arts are weak. Most of the people showing up at my seminars and people I see when visiting some dojos and dojangs never bother to do any endurance work or strength training. Many people who call me or write seem to think that just showing up and paying the dues in a place calling itself a martial arts school makes them fit—even more, makes them fighters! Often, when I ask some of my callers how many pushups they do, they say “Twenty.” When I ask how much they lift in a squat, it turns out they do not do any weightlifting and then they wonder why their weak legs fail them when they try to do splits. In respectable martial arts schools students do hundreds of pushups, often more than 200 in one set, hundreds of squats and sit-ups. Such strength and muscular endurance are what allow doing as many correct repetitions of techniques as it takes to make them effective and reliable. There are more benefits of such muscular endurance: staying relaxed during sparring or fighting (people with poor muscular endurance tense more and expend more energy than those with high endurance), the ability to take hard shots on the muscles with less bruising than poorly conditioned people, and self-confidence—bullies find it hard to intimidate someone who knows that he or she can outdo and outlast the bully. In the striking arts, such as taekwondo or karate, long sets of punches, kicks, and combinations are necessary, both for working all the kinks out of the techniques and for ensuring that these techniques will work when fighters are tired or stressed. People who can't do a few hundred sit-ups can strain trunk muscles such as their hip flexors, or even abdominal muscles while doing hundreds of powerful punches or kicks. A weak abdomen also predisposes one to lower back strains. Those with weak lower back muscles and weak hip flexors (muscles that raise a thigh for every kick) kick neither strongly nor for a long time. These are the reasons serious instructors require students to get in shape before teaching them techniques other than stances, steps, and fist positions. In the following articles, you will learn about selecting strength and endurance exercises, their place in a conditioning program for martial arts and combat sports, and the progression of resistance and repetitions or duration in those exercises. Before dealing with those particulars, however, you need to know the universal principles of conditioning. Principles of Conditioning 1. Match exercises to your weaknesses and needs. Any posture defects such as protruding shoulder blades, round back, hyperlordosis, scoliosis, flat feet, knock-knees, or bowlegs may become worse with strength and endurance training. Well designed strength training may help, but it must be designed to specifically address these problems. Get your physician's approval for strength and endurance training. 2. Develop aerobic fitness before attempting intensive strength training. For example, judoka must run more than 3000 meters in 12 minutes (Cooper test) before attempting maximal strength training (Lammi 1982). According to Lammi (1982) the average distance top judoka can cover within 12 minutes is 3200 meters (2 miles). Weight class affects performance: in the heavyweight class only some top judoka can make 3200 meters in 12 minutes. For heavyweights, with their lower relative
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strength, it is a greater effort than for lighter fighters. Weightlifters with insufficient aerobic fitness recover slower than the well-prepared ones. The level of lactate after a workout is higher and stays high longer for those with insufficient aerobic fitness (Hübner-Wozniak et al. 1995). Implications of high levels of lactate are explained in chapter 1, “Basic Concepts in Sports Training” of the book Science of Sports Training: How to Plan and Control Training for Peak Performance (Kurz 2001). 3. Build a strong muscular and skeletal structure before attempting sport-specific strength and endurance exercises. 4. Develop flexibility before increasing resistance. In general strength exercises initially use light loads that permit full range of motion. 5. Develop the core of your body before extremities because your limbs can generate only as much force as your trunk can transfer. No matter how strong your legs are, if your back is weak, the forces generated by your legs (for instance, when you kick) will eventually damage your lower back if it is not strong enough to stay in proper alignment. 6. Develop stabilizers before the prime movers because the amount of force your prime movers can develop is limited by what your stabilizers can withstand. When you punch and the muscles of your wrist, or elbow, or shoulder are too weak to stabilize these joints, you lose force because of poor alignment. What is worse, with repetitions you gradually damage those joints. If the muscles of your rib cage are too weak to make it rigid, your punch is weak too because the punching muscles that attach to the rib cage do not have a solid base for their action. 7. Balance the exercises around any joint, so the tension of all the muscles that control this joint is in balance. When the strength of muscles around a joint is balanced, no muscle group pulls the joint out of its natural alignment. 8. Start with general conditioning exercises and progress to sport-specific exercises. General strength exercises lay a foundation for sport-specific exercises by strengthening all major groups of muscles around each joint in a balanced way. General strength exercises thus prevent injuries. All strength exercises cause both structural changes (increased number of mitochondria, capillaries, amount of muscle glycogen, size of muscle fibers, structure of connective tissue, and density of bones associated with the exercised muscles) and functional changes in the nervous system. The changes caused by strength exercises in the neuromuscular system are specific for each type of exercise, which is why you need to progress from general to sport-specific exercises. Only in the case of beginners can one type of exercise cause improvement in all forms of strength (general and sport-specific). 9. Use natural movements for both the general as well as sport-specific strength exercises—do not isolate muscle groups with artificial, bodybuilding-like exercises. There is no isolation in any natural movement, be it lifting, jumping, pushing, or pulling and there is no isolation in any of your techniques. Isolation is a concept of bodybuilding (which is looks-oriented) and has little or no application in strength training for action. If possible, you should do even your general strength exercises in the same movement pattern as your technique. For example, in a general hip flexor exercise for kickers, lying down on a bench, let your left leg hang below the bench (to put it through the same range of motion as when kicking with the rear leg in a fighting stance), and as you raise your left leg simultaneously press your right leg to the back and extend your left arm to the back while moving your bent right arm forward into a guard position. This is the pattern of limb movements synchronization in the front, side, and roundhouse kicks. Thanks to spinal cord reflexes, these additional movements of the arms and the other leg increase the tension of muscles lifting the left leg. 10. Beginners should use the smallest resistance that still increases strength. With beginners (either young athletes or adults who never did serious strength training), the strength increase does not depend on the amount of resistance as long as that resistance is more than the minimum required for the training effect (Pawluk 1985). For beginners that minimum may start at more than 20% of their personal best (Zatsiorsky 1995). McArdle, Katch, and Katch (1996) recommend resistance that permits completing 12–15 repetitions. (Such resistance can be used by children as young as 7 or 8 years [Drabik 1996].) In isometric exercises that minimum is 35% of your isometric 1RM, according to Wathen (1994). The strength of a muscle's contraction depends on nervous activation, energy supplies in the muscle, the cross-section of
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the muscle, and on its ability to recover after work. All these factors are interdependent, but they do not develop at the same pace in the course of strength training. This is another reason not to jump in and use the maximal loads at any given stage of training. It is safer to use the minimum resistance that gives a desired effect—exercise at the lower end of the training zone. 11. The pace of exercises determines the result. In strength exercises a slow pace “increases” the resistance by eliminating the momentum of the weight and thus develops hypertrophy. A fast pace “reduces” the resistance (taking advantage of momentum) but improves mobilization and synchronization of motor units (Pawluk 1985) and so develops the type of functional strength needed in martial arts and combat sports. In endurance exercises the pace determines the energy system stressed and thus developed. A pace of exercise that keeps the heart rate at the 180-less-age number constitutes aerobic effort and does not reach the anaerobic threshold. It develops aerobic fitness, which is the foundation for both aerobic endurance and anaerobic endurance. A pace that brings the heart rate above the 180-less-age level constitutes a mixed aerobic and anaerobic effort, and the higher the heart rate the greater is the share of anaerobic processes.While in martial arts it is necessary to develop anaerobic endurance the amount of exercise at and above the anaerobic threshold should be in the right balance with the aerobic efforts (efforts below the anaerobic threshold). Lack of balance between these types of efforts leads to overtraining. The issues of all types of endurance training and of preventing overtraining are covered in depth in chapter 8, “Endurance” and 17, “Control of the Training Process” of the book Science of Sports Training: How to Plan and Control Training for Peak Performance. 12. Do not work on anaerobic endurance with children below puberty. Do not develop maximal strength and do not apply periodization with children and youth younger than 15 (Jagiello 1993; Lammi 1982; Pawluk 1970). The reasons for not doing strenuous training for anaerobic endurance and strength with children, and what types of strength and endurance exercises to do before puberty, are explained in Józef Drabik's book Children and Sports Training: How Your Future Champions Should Exercise to Be Healthy, Fit, and Happy. Why periodization is not done with children I have explained in chapter 16, “Long-Term Planning” of the book Science of Sports Training: How to Plan and Control Training for Peak Performance. 13. Increase the load (resistance, distance, pace) gradually so your whole body has time to adapt to it. The pace at which training loads are increased must be correlated to the pace at which the body adapts. The body adapts itself to each new load with a certain delay. The delay depends on the volume and intensity of the load, and on the individual's ability to adapt to the load. This ability depends on age and other factors. An abrupt increase of the load may surpass the body's ability to adapt. The resulting loss of physiological, and especially psychological balance, may lead to overtraining or injuries. 14. Get enough rest between workouts so your body can recover and be able to work harder and better in the next workout. Recovery time after exercises depends on the mass of exercised muscles. Small muscle groups such as those of the forearm or the calf can recover in less than 12 hours. After exercises such as squats, which fatigue a large mass of muscles, the recovery may take more than 48 hours. But to be a competitive fighter you need to work out every day for technical skills, for endurance, and for other conditioning abilities. This is possible because fatigue from strength exercises is exercise specific, so if you rotate exercises of different movement patterns, and thus muscle group involvement, you can work out every day (Zatsiorsky 1995). Also your body's various systems (nervous, muscular, cardiovascular) recover after different lengths of time after the same exercise. This lets you work out every day or even several times per day, as long as each consecutive workout stresses the system that has sufficiently recovered. The right choice of subsequent workouts even speeds up recovery (Jagiello and Matwiejew 1997). I have dealt with this issue extensively in chapter 3, “Cycles in Sports Training” of the book Science of Sports Training: How to Plan and Control Training for Peak Performance. 15. Change exercise routines knowledgeably. All exercises lose their effectiveness in the course of long-term training because as you adapt to them they have less and less effect on you. As years of training go by, the number of exercises that improve performance gets smaller. It is possible to temporarily make an exercise effective again by changing its form, intensity, volume, and its place in the sequence of other exercises, but its effectiveness will be steadily diminishing anyway (Wazny et al. 1992). In Zatsiorsky's (former strength consultant for the Soviet Olympic teams) words, there are limits to increasing the training load (intensity or volume of exercise) because of the possibility of overtraining. Diversifying the exercises is another way to keep you progressing (Zatsiorsky 1995). Zatsiorsky gives the example of Russian hammer throwers, who for 30 years have dominated world and Olympic competitions. Their nearly 120 sport-specific exercises were divided into 12 complexes of 10 exercises each. Each such complex was used for 2–4 months before being replaced by
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another, and it was not used again in the 2–4 year period. Every time the exercise complex was changed, the athlete's performance (in this example, results of hammer throws) deteriorated somewhat but soon after was improving and reaching levels higher than before. The most effective exercises for a given thrower were planned to be used in the year of the most important competitions (Zatsiorsky 1995). This is another good reason to start your training with general strength exercises so you can squeeze every bit of effectiveness out of them before moving on to sport-specific strength exercises. If you would start your long-term training with sport-specific exercises, by the time you reach the age of top achievements in your sport, these exercises would be of little help in getting you into top fighting shape. 16. Plan your training so you can peak when needed. You do not want to be in top shape long before or long after the most important contest. You want to be your best when it matters most. Training Tip of the Article No drill: No skill. Poor drill: Poor skill. Poor condition: Poor drill. In the next issue you will learn about the proper sequence of strength and endurance exercises in long-term training and in a single workout. To read the next installment of this column click here. References Drabik, J. 1996. Children and Sports Training: How Your Future Champions Should Exercise to Be Healthy, Fit, and Happy. Island Pond, VT: Stadion Publishing Company, Inc. Hübner-Wozniak, E., G. Chrusciewicz, and A. Piotrowski. 1995. Zastosowanie oznaczen stezenia kwasu mlekowego we krwi w treningu ciezarowcow. Trening no. 1/25, pp. 50–4. Jagiello, W. 1993. Dlugofalowy trening judokow. Trening no. 1/17, pp. 86–98. Kurz, T. 2001. Science of Sports Training: How to Plan and Control Training for Peak Performance. Island Pond, VT: Stadion Publishing Company, Inc. Lammi, E. 1982. Judo Training. Helsinki: The General Staff of the Finnish Defense Forces. Matwiejew, S. F. [Matveev, S. F.] and W. Jagiello. 1997. Judo Trening Sportowy. Warsaw: RCMSKFiS. McArdle, W. D., F. I. Katch, and V. L. Katch. 1996. Exercise Physiology: Energy, Nutrition, and Human Performance. Baltimore, MD: Williams & Wilkins. Pawluk, J. 1970. Judo sportowe. Warsaw: Sport i Turystyka. Pawluk, J. 1985. Materialy Szkoleniowe no. 2. Warsaw: Polski Zwiazek Judo. Wathen, D. 1994. Load Assignment. In Essentials of Strength Training and Conditioning, ed. T. R. Baechle, pp. 435–446. Champaign, IL: Human Kinetics. Wazny, Z., J. Franecki, J. Kosinski, J. Kuban, J. Posnik, and J. Wolf. 1992. System kontroli procesu treningu. Sport Wyczynowy no. 7–8/331–332, pp. 11–23. Zatsiorsky, V. M. 1995. Science and Practice of Strength Training. Champaign, IL: Human Kinetics.
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Stretch Yourself Sequence of Conditioning Exercises for Fighters and Martial Artists by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the nineteenth installment of my column on training that appeared in March 2002 issue of TaeKwonDo Times. To read the previous installment click here. In this issue you will learn about the sequence of strength and endurance exercises in long-term training and in a single workout. A rationally designed strength training program begins with developing the core of the body and the stabilizing muscles (see the 5th and 6th principles of conditioning in the eighteen article of this column [TaeKwonDo Times January 2002]). People with a weak core of the body (trunk muscles) can strain their backs, hip flexors, and abdomens while doing sets of kicks and punches. A strong trunk is the basis for strengthening arms and legs so their joints can withstand punching and kicking. As a bonus, having strong legs makes it possible to safely and quickly develop the ability to do splits with isometric stretching. You can start work on aerobic fitness at the same time you begin work on strengthening the trunk, so by the time you are ready for intensive strength exercises your aerobic fitness is good. Aerobic fitness makes you healthier and speeds up your recovery after speed, strength, and muscular endurance exercises. It thus allows for a high volume and intensity of other conditioning and sport-specific exercises (see the 2nd principle of conditioning in the eighteen article of this column [TaeKwonDo Times January 2002]). Even sprinters and weightlifters develop aerobic fitness (Kurz 2001). Aerobic fitness is a foundation of overall conditioning and fighting shape. Fatigue kills tactics and technique. Asked what is more important, technical skills or the endurance to use them, former UFC welterweight champion Pat Miletich answered “It's a mixture. No matter what stage of your career you're at, endurance always pays off. There's a saying, `I'd rather fight a great fighter in mediocre shape than a mediocre fighter in great shape'” (Gerbasi 2001). You can develop aerobic fitness by various exercises, provided they raise the heart rate up to the aerobic maximum for 20 minutes or more and you do them at least twice per week (Maffetone 2000; McArdle, Katch, and Katch 1996; Sharkey 1990). So running, cross-country skiing, swimming, shadow boxing, light bag work, and rope jumping—all can be used separately or together. The maximum aerobic heart rate is the maximum heart rate below the anaerobic threshold (blood lactate threshold). This heart-rate value is arrived at by subtracting an athlete's age from 180. If you are returning to training after an injury, or you get colds or other infections often, or your performance decreases, then you should subtract 5 from the resulting value. If you have not had any colds or flu, have exercised for two years without any injuries, and your performance is improving, then you should add 5 to the result. For 16-year-olds and younger a heart rate should not exceed 165 beats per minute (Maffetone 2000). The best time for aerobic fitness exercises is at the end of a typical martial arts workout in which technique or speed are developed. It is also good to do these exercises in a separate aerobic workout. Doing aerobic exercises soon after intensive strength or muscular endurance training reduces the pace and duration of aerobic efforts. For example, after heavy squats or deadlifts, it is hard to run lightly for even a couple of miles. Instead of running you may end up jogging and damaging the knees more than increasing your aerobic fitness. Rebuilding and strengthening the muscles after strength exercises is impaired if the same muscle groups are prime movers in both the strength and in the aerobic fitness exercises. If you do aerobic endurance after heavy strength work, then your aerobic exercise should stress other muscle groups than the strength exercises. So, it is okay to run after doing crunches and back extensions—the beginning exercises for strengthening the trunk—but after squats or deadlifts it is better to shadowbox, swim, or practice with weapons. Some information on how long it takes after a strength workout to recover enough to do aerobic exercises for the same
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muscles, and how long after aerobic exercises until you can do a strength workout is in the seventeenth article of this column (Taekwondo Times November 2001). More specific information is in chapters 6, “Strength” and 8, “Endurance” of the book Science of Sports Training: How to Plan and Control Training for Peak Performance (Kurz 2001). Long-term sequence of strength exercises in preparation for combat sports and martial arts In your long-term training first gradually strengthen your trunk, starting with strengthening the muscles of the abdomen by crunches, then progressing to sit-ups, and eventually doing both these exercises with weights. Eventually you should be doing several hundred crunches or sit-ups per workout. If you are in good shape you can do them every other day. In concert with strengthening your abdomen you can start strengthening your back with extensions on the floor and then, as your strength improves, on the bench—both exercises without weights. Back exercises are done in sets of 30 repetitions at the most. When your abdomen and hip flexors have good endurance (when you can do a set of 500 sit-ups without extra resistance), then you can start using weights in your back extensions on a bench, and add more functional back strengthening lifts: good mornings, and eventually deadlifts. If your abdomen does not feel weak during 10–15 repetitions of bench extensions with extra weight of 1/3 of your body weight (50 lb. in the case of a 150 lb. athlete), then it should be strong enough for more intense hip flexor exercises—lying leg raises without weights. The abdomen is strong enough if it does not bother you and its fatigue does not interfere with completing your lower back or hip flexor exercises. Right from the beginning of your strength training you can do squats without weights. The time to start using a bar is when you start doing good mornings. Initially squat with only as much weight as you can safely handle in the good morning. When the weight of the bar reaches 2/3 of your body weight, it will become risky to do good mornings. From that point on, the further strengthening of your lower back will be done mainly with deadlifts, and the progression of weights lifted in squats will depend on the strength of your back and legs. When, without much psyching up and teeth grinding, you can deadlift once or twice a barbell weighing twice as much as you and squat six or more times with a barbell weighing at least as much as you do, you can safely progress to hip flexor exercises more intensive than lying leg raises without weights. These more intensive hip flexor exercises are leg raises with weights and leg raises while hanging on a bar. The back is strong enough for hip flexor exercises when it can hold the spine flat during lying leg raises and keep normal lower back lordosis during hanging leg raises, without getting tired. As you strengthen your back and lift more in lower back exercises, you should be able to use gradually heavier weights in lying leg raises. When you can do 10 hanging leg raises (hang on the high bar, raise both legs up to touch the bar), you can start doing adductor flys and other exercises for your inner thigh muscles. Muscles of the inner thigh are often strained during kicking. Strengthening them with such a full range of motion exercises as adductor flys is good insurance against those strains. Before you attempt to do any number of adductor flys you must be able to do, without any discomfort, the same number of lying leg raises with the same amount of resistance. At the beginning you use no resistance (besides the weight of your legs), then use ankle weights, and eventually—if you want serious strength in the adductors—the iron boots. If in doing adductor flys you have difficulty keeping your legs in a transverse plane (in relation to the vertical axis of your body), it means that your hip flexors are too weak. If your lower back comes off the floor while you do adductor flys—it is too weak. If your lower back tenses uncomfortably while you do isometric stretches for the legs, or any other exercises—it is too weak. The above is the sequence of exercises in a long-term strength training plan. In a single workout this sequence is to be reversed. This means that during a workout, when you do these weightlifting exercises, first you should do leg exercises (ending them with isometric stretches for splits when you are strong enough), then hip flexors, then lower back, and at the very end the exercises such as crunches for your abdomen. If you do sit-ups with weights, do them before lower back exercises because for this exercise you will need the full strength of your back. Sit-ups exercise both the abdomen and hip flexors so they should be done together with other hip flexor exercises. In addition to strengthening the trunk stabilizers and the primary movers for punching and kicking, you should also
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strengthen your hands and wrists, and feet and ankles. This work starts at the beginning of your long-term strength preparation for the martial arts practice, long before you start hitting bags and focus mitts. Strengthen your hands and wrists by crumpling papers, kneading silly putty, rolling up a weight on a string using overhand and underhand grips, twisting the forearm (pronating and supinating) with one-sided dumbbells, bending the wrist while holding a one-sided dumbbell in a hammer grip and in an ice-pick grip. To strengthen your feet crumple papers or rugs with the toes, move across the floor by curling your feet, do heel raises (straight, on the outside toes, and on the inside of the big toe), and toe raises against resistance (straight, and rotated in and out). These exercises prepare hands and feet so they do not buckle on impact. Training Tip of the Article In the long-term training program first strengthen the core of the body and the stabilizing muscles to build the foundation for developing power of kicks and punches. In a single workout work on power of kicks and punches first, and on the strength of the stabilizing muscles last. In the next issue you will learn about the beginning strength exercises for abdomen and lower back. To read the next installment of this column click here. References Gerbasi, T. 2001. Pat “The Croatian Sensation” Miletich. Ultimate Athlete vol. 1, no. 1 (October), pp. 53–58. Kurz, T. 2001. Science of Sports Training: How to Plan and Control Training for Peak Performance. Island Pond, VT: Stadion Publishing Company, Inc. Maffetone, P. 2000. Training for Endurance: Guide for Endurance Athletes of All Levels. Stamford, NY: David Barmore Productions. McArdle, W. D., F. I. Katch, and V. L. Katch. 1996. Exercise Physiology: Energy, Nutrition, and Human Performance. Baltimore, MD: Williams & Wilkins. Sharkey, B. J. 1990. Physiology of Fitness. Champaign, IL: Human Kinetics.
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Stretch Yourself Beginning Strength Exercises for Abdomen and Lower Back by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the twentieth installment of my column on training that appeared in March 2002 issue of TaeKwonDo Times. To read the previous installment click here. Abdomen crunch. Lie on your back, with feet on the floor so your knees are bent. Alternatively, you can rest your legs on a bench or chair so your thighs form a 90° angle with your trunk. Inhale and then exhale as you raise your shoulders off the ground by tensing your abdomen and bring the bottom front of your rib cage close to your pelvis. The chest leads the movement—not the head. Keep the small of your back (lumbar section) pressed to the floor throughout the whole movement. Inhale as you lower your trunk back to the floor.



Abdomen crunch When the straight abdomen crunches become too easy, you can do them with a twist. As your raise your shoulders off the ground, raise your right leg and twist your trunk to touch the left elbow to the right knee and then with the next raise twist the other way. Keep your abdomen tense and the small of your back pressed to the floor all this time. When you feel even stronger, take a weight plate and do crunches holding it on the front of your upper chest or take two smaller plates and hold them on either side of your head. Typically abdomen crunches are done in 1–2 sets of up to 100 reps each. Some athletes (boxers, karateka, wrestlers) do much more than that, depending on the sport. Abdomen exercises can be done every other day, more often than deadlifts, squats, or presses because they are “local”—affect mainly the abdomen. Muscles of the abdomen recover faster than large muscles of the back, thighs, and buttocks, which are strongly affected by such exercises as squats and deadlifts. Sit-up. Lie on your back, bend your legs, and pull up your feet to where your knees were. You can hook your feet under some immovable object—especially if you do sit-ups with additional weights. Fold your arms on your chest. Inhale and then exhale as you tense your abdomen and raise your trunk from the floor. As with crunches, the chest leads the movement—not the head. During the raise press the small of your back to the floor for as long as possible. After the small of your back leaves the floor straighten up your back so you do not end up in a curled position at the top of the sit-up. Inhale as you lower your trunk back to the initial position. Lowering your trunk, curl it so you press the small of your back into the floor. Do sit-ups at a moderate speed, with a stop at the bottom and the top positions. If you do sit-ups fast, without a stop (ballistically), you can strain your abdominal muscles or get an abrasion between their layers.
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Sit-up Back extension on the floor. Lie on your stomach with arms at your sides. Inhale and exhale as you smoothly raise your trunk. The top of the upper back leads the movement—not the head.



Back extension on the floor As you get stronger, raise both your trunk and your legs. To make this exercise more difficult, extend your arms as you raise your trunk and legs. Back extension on the bench. Hang face down over the edge of the bench and hook up your legs. Your pelvis should rest on the edge of bench so it can rotate down as you lower your trunk until it forms a 90° angle at the hip. Experiment to find how far from the edge of the bench the top of your pelvis should be so you feel your lower back muscles work most. Usually you will want the top of your pubic bone to be on the edge of the bench. The further your pelvis hangs over the edge the less your spine flexes forward and the less chance there is for spraining ligaments along the back of the spine. The importance of this grows as you increase the weights you hold in your hands in this exercise. Relax and let your back stretch a little at lowest (initial) position before moving up. Make sure that you raise your trunk by moving your pelvis—in other words, that the movement occurs mainly in your hip joints. Again, the top of the upper back leads the movement—not the head. Exhale as you raise your trunk. Raise the trunk until it is in-line with your legs. Do not raise your trunk any higher to avoid back pain. Inhale as you lower your trunk. Perform the movements at a slow pace to avoid back problems. Initially you can put your hands behind your neck or cross them on your chest, but eventually you will hold a weight plate on your chest or a pair of dumbbells close to your shoulders.



Back extension on the bench Before attempting strenuous hip flexor and adductor exercises, you should be able to lift (ten or more times) additional weight greater than 1/3 of your body weight. If you cannot do this and attempt hip flexor exercises such as V-sits or hanging leg raises, and adductor exercises such as adductor flys, you will risk injury (sudden or gradual) to the lumbar spine. As the weights used in hip flexor and adductor exercises increase so should the loads strengthening your lower back. Remember: Back injuries are a result of insufficient strength of the moving and stabilizing muscles, neurological deficiencies, structural problems, and poor lifting or exercise technique. Training Tip of the Article
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In the long-term training program first strengthen the core of the body and the stabilizing muscles (such as those of abdomen and lower back) to build the foundation for developing power of kicks and punches. In a single workout work on power of kicks and punches first, and on the strength of the stabilizing muscles (muscles of the lower back and abdomen) last. In the next issue you will learn about the more intensive and more functional strength exercises for the lower back—such as the good morning and the deadlift. To read the next installment of this column click here.
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Stretch Yourself Advanced Strength Exercises for Lower Back—Your Best Insurance against Back Pain by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the twenty first installment of my column on training that appeared in May 2002 issue of TaeKwonDo Times. To read the previous installment click here. “Young athletes ... can reduce their risk [of back injury] by strengthening muscles in the abdomen, as well as hip flexors and other muscles that support the back.... Typically, however, coaches prefer to focus ... on muscles needed for the sport instead of on injury prevention.”—Dr. James L. Moeller, chairman of sports medicine at William Beaumont Hospital in Troy, Michigan.1 While the above quote deals with lower back injuries in young athletes, it well applies to prevention of any injuries and for athletes of any age. This is what I have been telling you in this column and in several other articles and books on sports training. In the previous issue you have learned about the easiest exercises for the abdomen and lower back. Those exercises, especially the lower back exercises, are not enough to build as much strength as it takes to counterbalance the kicking muscles attached at the front of your spine and to stabilize your lower back. They only prepare you for the more intensive and more functional strength exercises for the lower back—such as the good morning and the deadlift. Both these lifts are very similar to movements that happen in everyday life and in fighting. The good morning is similar to taking something heavy on your shoulders, straightening up, and then putting it down—like loading and unloading bags of flour. A deadlift is what you do when you lift something heavy off the ground. In the case of fighting, one of the ways to deal with someone who pulls you down to the ground or has you on the “guard” is to lift up the opponent—a movement like a deadlift and a power clean—and slam him or her to the ground. Good Morning. Place the bar balanced evenly behind your shoulders on top of your shoulder blades at the base of the neck. (Initially you can use just a broomstick and then an empty bar.) Grasp the bar using an overhand grip. Stand upright. As you are learning this lift your feet should be between shoulder-width and hip-width apart. Later, you can try different widths—from feet together to wider than the shoulder-width. Lean forward from the hips until your trunk is parallel with the floor. Make sure your whole spine, from the lower back to the neck, feels “straight”—keeps its normal, natural curves just like when you are standing upright—so the movement occurs mainly in your hip joints. Rounding the lower back can overstretch its muscles and ligaments and cause a lifetime of back pain. Do not arch your neck much. Before leaning forward look straight ahead and at the end of the forward lean look at the ground a yard or less in front of your feet. In the standard form of the good morning you bend your knees slightly—so they are not locked. In the advanced form of the good morning, you keep your knees straight. Width of feet placement can vary depending on where you want to feel the stretch and tension during the lift.
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Good morning Your breathing pattern depends on the weight of the bar. With light weights it is possible to inhale as you lean forward and exhale as you straighten up the trunk. With heavy weights you have to inhale before leaning forward and hold your breath until your trunk is horizontal, then exhale as you raise your trunk. The “light” weights—those you can lift without holding your breath—can be substantial, more than two-thirds of your body weight. Lifting more in a good morning makes little sense as the risk of injury begins to outweigh benefits of this exercise and further strengthening of your lower back can be done with deadlifts. To ease yourself into the movement, do initial repetitions in the first set of the good morning by bending your knees as you lean forward so your thighs end up nearly parallel to the floor and your rib cage nearly touches them at the end of the downward movement. This looks like a bad squat in which you leaned forward instead of keeping your trunk up. As you feel warmed up by these “incorrect” good mornings you change to the proper from. Perform the movements at a slow pace to avoid back problems. Deadlift (bent leg and stiff leg). Stand with your feet not more than a shoulder-width apart. Bend your trunk forward at the hips and bend your knees slightly. Your whole spine, from the lower back to the neck, must be “straight”—just as when you are standing upright—with normal, natural curves. Grab the barbell with alternating grip (one hand palm forward, the other hand palm backward). In the lowest position look at the ground in front of your feet and as you raise up do not arch your neck. Keep your head in a neutral position, do not even let your chin jut forward. If you lift your head back, the arched (hyperextended) neck vertebra will be pulled during the lift by very strongly tensed muscles at the back of your neck and that can cause you neck pains. Inhale, tense your abdomen to support your spine, and exhale as you lift the bar by straightening your hip joints to rotate your pelvis upward, keeping your trunk stiff . At the end of the straightening up, pull your shoulders up and back to counter the hunching of your upper back by the weight of the heavy barbell. After straightening up, lower the bar to the floor as you inhale. Let it hit the floor. Exhale as you lift it up. With very heavy weights, hold your breath during lifting and exhale when you are erect. Do not round your back—as your pelvis rotates up, a rounded back's muscles are stretched under a great load, can be strained, and allow the back's ligaments to get overstretched. It is important not to exaggerate the usual arch of your lower back either. If you arch back your spine before rotating the pelvis you will squash together joints of your lower back (facet joints) and likely get muscle spasm.
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Deadlift Stiff-leg deadlifts and good mornings increase the range of forward flexion in your hips and at the same time strengthen muscles of the lower back, buttocks, and hamstrings. To that end use weights light enough to let you move through the full range of motion. When you can deadlift in perfect form more than your body's weight, consider doing it fast, bouncing the bar off the floor. (The floor has to have a springiness in it for this way of doing the deadlift.) For either bent-leg or stiff-legged deadlift you will dive with the weight, slam it into the floor and catch it as it bounces up. Do this to help your back keep its natural curves. If you lower a very heavy bar gently and then lift it, your lower back is likely to round and you can sprain its ligaments. The bouncing deadlift gives the type of strength useful for snatching an opponent from the ground. Lifting heavy weights (around twice your body weight) in this bouncing method, you may have to change your breathing pattern. In this case you will inhale briefly at the beginning of the way down; then hold your breath for the rest of the way down, during the bounce, and on the way up again; and finally exhale at the top. My rule of thumb for back strength is lifting comfortably at least twice your body weight in the deadlift. Some may consider this excessive, especially people familiar with conditioning programs for grapplers, but kicking is not grappling. A grappler's back and pelvis are not subjected to such explosive forces as those generated by powerful kicks. When you kick “empty air” the muscles of your lower back and pelvis tense very hard to launch your leg and then have to suddenly stop it. Every time you kick a bag the reaction force comes back to you. If your muscles are not capable of stabilizing your pelvis and lower back as those forces act on them, you become a back-pain case. Another benefit of good mornings and deadlifts is increasing bone density. Weight-bearing exercises such as deadlifts, squats, cleans, shoulder presses, and overhead presses that involve many muscle groups and direct the force vectors through the spine, hips, and shoulder girdle are the best means to increase bone density. The effectiveness of these exercises for bone building cannot be matched by resistance training on Universal-type machines—see the article “Machines and Gizmos vs. Natural Exercises” in the Fall 1999 issue of Stadion News at http://www.stretching.info/freebies.html. In all strength exercises increase resistance at such a rate as to perform the exercises while breathing naturally, with calm abdominal breaths, without holding the breath. You are not a weightlifter or a powerlifter and your task is not to beat records at lifting weights. You lift weights to develop strength for kicking and punching. How much weight should you begin with? With the minimal amount that increases strength. For beginners (either young athletes or adults who never did serious strength training), the strength increase does not depend on the amount of resistance as long as that resistance is more than the minimum required for the training effect. That minimum may start at more than 20% of their personal best. More information on amounts of resistance and frequency of workouts is in chapter 6, “Strength” of the book Science of Sports Training: How to Plan and Control Training for Peak Performance (Kurz 2001). Such heavy-duty lifts as good mornings and deadlifts need to be done in only 2–3 sets of 6–12 repetitions, twice a week. Do these at the end of your strength workout, deadlifts before good mornings. After the good mornings you can do abdomen crunches. Sit-ups and other hip flexor exercises fit better before the deadlifts. Training Tips of the Article In the good morning and deadlift both, your whole spine, from the lower back to the neck, must be “straight”—just as when you are standing upright—with normal, natural curves. In all strength exercises increase resistance at such a rate as to perform the exercises while breathing naturally, with calm abdominal breaths, without holding your breath.
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In the next issue you will learn about squats. Squats are the most effective overall strength exercises with great benefits—from strengthening knee ligaments, increasing your whole body's strength and bone mass, to enlarging the rib cage. 1 Ira Dreyfus, “Training may cause teen stress fractures,” The Burlington (Vermont) Free Press Monday, January 7, 2002, p. 2C Health To read the next installment of this column click here.
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Stretch Yourself Martial Arts and the Squat by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the twenty second installment of my column on training that appeared in July 2002 issue of TaeKwonDo Times. To read the previous installment click here. In this issue you will learn about squats. As I wrote in the previous article, doing squats gives great benefits—from strengthening knee ligaments to enhancing your whole body's strength, from increasing muscle and bone mass to enlarging the rib cage. I visited a school once in which none of the students could do a split, and only three (out of twenty) had usable fighting technique. When I told the instructor that during the seminar I would need a weightlifting bar, he said that there were no weights in his dojang. He said it with an air of certitude implying that weights and taekwondo do not mix. None of his students was familiar with basic lifts and it showed in their poor strength and flexibility. Heaven forbid should any of them be grabbed by a grappler or be called on to carry an incapacitated friend away from danger. Instead of weights they had lots of thin, dried boards to be broken with blood-curdling screams, as if breaking a couple of crumbling boards was anywhere near what it takes to put a man down. Weights and taekwondo mix very well—taekwondo master Hee Il Cho, famous for his powerful and precise jumping kicks, says, “Weight lifting can help athletes in any sport, including the martial arts. The more strength and size you have, the better you will perform. If two people weigh the same, the one with more muscle can hit harder” (Jeffrey 1994). There may be exceptions to Hee Il Cho's rule—someone may have less muscle but use it better. Still, generally it is better to have more muscle mass than less—and especially within the same weight class. Squats and Martial Arts People who can't put a barbell or a partner weighing at least as much as them on their shoulders and easily do a few squats are too weak to learn fighting techniques. The squat is a part of many fighting techniques. You squat to evade a punch or a high kick and to hit the opponent's knee or groin, to do a leg takedown, a shoulder throw, or a hip throw. When jumping, you squat (albeit not fully) on both legs or on one leg prior to takeoff. In the thrust front kick with the ball of the foot, the pattern of joint movements of the kicking leg is similar to that of the squat—simultaneous hip and knee extension, with ankle plantar flexion. Squats, in their various versions, are the most effective overall strength exercises. Their benefits are not limited to developing lower body strength and endurance. Squats without additional resistance (weight), such as Hindu squats, strengthen knee ligaments, develop muscular endurance in the lower body, and improve lung function. This is why these squats, called baithak, together with one more exercise—Hindu push-ups—are an indispensable part of Indian wrestlers' training. These wrestlers, famous for their stamina, do several hundred deep squats every day (Draeger and Smith 1974). Squats with weights increase muscle and bone mass of your whole body—not just of thighs and hips but of the trunk, chest, shoulders, and neck. This is because squats with weights put heavy stress on a majority of skeletal muscles and most of the bones. The greater muscle mass mobilized in an exercise, the greater are the releases of hormones promoting growth of muscles, bones, and other fibrous connective tissues (Conroy and Earle 1994; Kraemer 1994). Muscle mass grows much less in women who lift weights than in men, so ladies need not worry about becoming bulky. Breathing squats with weights, in which three or more deep breaths are taken before each squat, in addition to putting on mass very quickly, enlarge the rib cage (Strossen 1989). To learn more about the whole method of training with breathing squats, read Super Squats: How to Gain 30 Pounds of Muscle in 6 Weeks by Randall Strossen. One of the methods for developing jumping ability—the explosive strength of the legs—is performing squats with very
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light weights (20–40 kg [44–88 lb.] for athletes who can lift 210 kg [463 lb.] in a squat) and doing them very fast—5 meters (16 ft.) per second (Wachowski and Strzelczyk 1994). Squats without additional resistance If you are new to weight training you should start with the easiest and, in the long term, the safest form of squats. I believe that would be the Hindu squats. If you are an experienced lifter but your knees are creaky, you may want to stop your heavy squats for a while and do Hindu squats to strengthen your knees. Hindu squat. Start standing up, back straight, head up, chest up, feet hip-width apart. Feet point forward or slightly out—whatever feels good on the knees. Reach forward with your arms and then pull back as in a rowing motion until your fists are even with your chest. As you pull your arms back, inhale. Start to exhale and squat down letting your arms fall behind your hips. As you squat your heels raise off the floor so you are squatting on the balls of your feet. Squat as low as you can but do not bounce at the bottom. Rise up, simultaneously reaching forward with your arms as you inhale. The breathing pattern is opposite that of standard squats (without those rowing arm movements) and squats with weights. Throughout the whole squat keep your back straight. Repeat the cycle. Hindu squats should be done fairly fast and in large numbers. One hundred Hindu squats should take less than 3 minutes. At the beginning though, you should do as many as you can do comfortably and go as slow as it takes. Matt Furey describes these squats and other conditioning exercises that use only the resistance of your own body in his book Combat Conditioning available at http://www.combatwrestling.com. There are many varieties of squats without weights for developing flexibility, agility, jumping ability, or muscle endurance. In all squats without weights, your back should be straight, and as close to vertical as possible. Generally, these squats are done on the ball of the foot, except those done for increasing flexibility. There is not enough space here to describe these varieties. The Hindu squat will suffice as it is the safest one for beginners. Squats with additional resistance Squat with barbell. Put the bar on your shoulders behind your neck (back squat), or across the front of your shoulders (front squat). Grip the bar with your hands at the width that is comfortable for you. Look straight ahead, or slightly up, not down. Place your feet approximately shoulder-width apart and point them forward or slightly out. Feet stay flat on the ground throughout the whole movement. Lean forward from the hips only a little—you should keep your back as close to vertical as possible and “straight” (with natural curves). Inhale as you squat until your thighs are parallel to the floor. Descend as if sinking down on your legs, without letting your buttocks jut backward. Exhale as you raise up. Do not allow your buttocks to jut backward at the start of the ascent and do not let the hips lead the movement up. Do not bounce at the bottom to help with the ascent. Do not descend so low as to make a bounce necessary to raise up. If you squat with a very heavy weight, take a deep breath at the beginning of the descent, hold it until you start the ascent and start exhaling past the sticking point. Always do heavy squats on full lungs. You may have heard the myth that deep squats destabilize the knees. It is not true. Deep squats with weights improve knee stability provided that the feet are placed so there is no lateral rotation in the knees (Tipton et al. 1975).
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Back squat



Front squat The front squat puts more shearing force on the spine as compared to a back squat, but neither squat, if done correctly, produces enough force to cause injury to the back (Russell and Phillips 1989). The greater the forward lean in either squat, the greater the shearing force put on the back and the risk of injury. If you do so-called breathing back squats and take three breaths before squatting down, you will hold your breath all the way down and up to finally exhale as you stand up. Breathing squats performed in one set of 20 repetitions, with a weight permitting 10 repetitions without a strong effort of will and emotional stress, are recommended for enlarging your rib cage and building mass (see Super Squats by Randall Strossen for the whole method). Yes, in that 20-repetition set the second 10 repetitions get to be very heavy and take much huffing and puffing. You may wonder how it is possible to do 20 repetitions with a weight permitting 10. It is possible—the key to understanding it is the phrase “without a strong effort of will and emotional stress.” What you can lift 10 times without grinding your teeth is not your absolute maximum—it is just your maximum training weight. The exact method of determining your maximum training resistance is given in the book Science of Sports Training (available at http://www.stadion.com/science.html). To stretch and strengthen all the muscles of your thighs and buttocks, and the muscles of the calf that limit the dorsiflexion of the ankle, do deep squats (deeper than thighs parallel to the floor), keeping your feet flat on the ground. Do not bounce, just go down as low as possible and then raise up, tensing the stretched muscles. The deeper you squat the easier it will be for you to achieve splits. Good forward range of motion in the ankle (dorsiflexion) permits you to lean more and reach with your arms further forward in a deep squat—like in a leg takedown. If your heels come up from the floor and you lean too far forward when doing squats, it is usually due to low range of motion in foot extension (dorsiflexion), which can be caused by shortness of calf muscles. You also could have low range of motion in hip flexion, which can be caused by shortness of your hamstrings (hip extensors). To increase range of motion, do squats with weights at a depth that permits correct form. Also do the “good morning” lift to strengthen and stretch your hamstrings, and do calf raises from a full stretch. Fast squats and half squats. The form of movement is the same as for the barbell back squats, except that you rise on the balls of your feet just like in a jump takeoff. Many years' experience developing explosive strength for jumps through squats and half squats with a barbell shows that the greatest effects were obtained when the athlete did them very fast in sets of 5 or 6 repetitions. To ensure sufficient speed of movements, these sets were done within strictly determined time limits. It also turns out that such a program of exercises positively influences strength-endurance and sport-specific endurance (Starzynski and Sozanski 1999). The whole
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method, with progression of difficulty, is described in the book Explosive Power and Jumping Ability for All Sports (available at http://www.stadion.com/explosive.html). Fast squats and half squats are less intensive efforts and put less stress on the body than full force jumps and depth jumps and therefore should constitute the bulk of your work on developing explosive strength and jumping ability. Even though the initial progress is faster, a more intensive exercise leads to plateauing sooner or possible regress caused by overwork or injury. One of the causes of plateauing is repeating an exercise numerous times with maximal speed, which results in “learning” to move with that speed so that eventually you cannot exceed it even though your physical potential may increase thanks to other exercises. The more intense the stimuli, the quicker the learning—that's the principle. This is one of the reasons it is preferable to derive as much benefit as possible from less intensive exercises and use the most intensive ones for the final touch (Kurz 2001). More information on speed and strength training, and how to combine training for all physical abilities, is in the book Science of Sports Training (available at http://www.stadion.com/science.html). In all strength exercises, increase resistance at such a rate as to perform the exercises while breathing naturally, with calm abdominal breaths and without holding your breath. This forces a slow progression, whether in the number of repetitions or in the amount of resistance, so the slow-adapting tissues such as joint cartilage, bones, and ligaments do not lag behind the muscles. When you lift so much that your breath is disturbed during exercises—you have to hold it or gasp for air—you may do more or lift more, but your joints may be weakening. Specifically, in the case of squats, increasing resistance too quickly may cause inflammation in the knee joint and around it. Inflamed tendons are easier to rip than healthy ones. Inflamed cartilage, such as that of the inner surfaces of kneecaps, of menisci, or of the joint surfaces of thigh and knee bones, will wear out so every movement will cause teeth-gnashing pain. (Keep in mind that an inflammation of any one structure of a joint spreads to other structures and the weakest or most stressed structure is the one to break down first.) Many athletes are unwilling to lower the amount of resistance at the first signs of trouble, especially while the muscles are still getting stronger and bigger. At first the signs are not alarming—just clicking sounds every time one squats and the day after, a little pain or stiffness around a joint the day after a workout. Pride also enters in—lifting less would mean being a lesser person—and an obsession with meeting some training goals, no matter the pain and the unthought of consequences. Training Tips of the Article People who can't put a barbell or a partner weighing at least as much as them on their shoulders and easily do a few squats are too weak to learn fighting techniques. To stretch and strengthen all the muscles of your thighs and buttocks, and the muscles of the calf, do deep squats (deeper than thighs parallel to the floor), keeping your feet flat on the ground. Do not bounce, just go down as low as possible and then raise up, tensing the stretched muscles. If your heels come up from the floor and you lean too far forward when doing squats, it is usually due to low range of motion in foot extension (dorsiflexion), which can be caused by shortness of calf muscles. You also could have low range of motion in hip flexion, which can be caused by shortness of your hamstrings (hip extensors). To increase range of motion, do squats with weights at a depth that permits correct form. Also do the “good morning” lift to strengthen and stretch your hamstrings, and do calf raises from a full stretch. In the next issue you will learn about advanced exercises for hip flexors—the main kicking muscles. To read the next installment of this column click here. References Conroy, B. P. and R. W. Earle. 1994. Bone, Muscle, and Connective Tissue Adaptations to Physical Activity. In Essentials of Strength Training and Conditioning, ed. T. R. Baechle, pp. 51–66. Champaign, IL: Human Kinetics. Draeger, D. F. and R. W. Smith. 1974. Asian Fighting Arts. Tokyo: Kodansha International LTD. Furey, M. 2001. Combat Conditioning. Tampa, FL: Matt Furey Enterprises. Jeffrey, D. 1994. The Master of Devastating Kicks: Hee Il Cho's Routine for Fast, Powerful Kicks. Martial Arts Training March 1994, pp. 20–25, 62.
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Stretch Yourself Strength Exercises for Hip Flexors—the Main Kicking Muscles by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the twenty third installment of my column on training that appeared in September 2002 issue of TaeKwonDo Times. To read the previous installment click here. In this issue you will learn about strengthening the hip flexors—the main kicking muscles. The strength and endurance of the hip flexors (the iliopsoas muscles) determine both the power and the height of your kicks. If you have followed the program of conditioning for martial arts, as described in the previous articles of this column, you should be ready for more intensive hip flexor exercises than sit-ups. Sit-ups strengthen both the abdomen and hip flexors (see the article Beginning Strength Exercises for Abdomen and Lower Back). In sit-ups on the floor, however, the hip flexors work only through a small part of their full range of motion. To strengthen the hip flexors through a greater range of motion than that, you need to do leg raises. Leg raises develop the strength and muscular endurance you need to kick with great power; they are also good for the intensive stretching exercises that lead to front and side splits. Introduce leg raises on the floor into your strength training as soon as your abdomen and lower back are strong enough not to bother you during or after the leg raises. As I wrote in the earlier article on the “Sequence of Conditioning Exercises for Martial Artists,” you should be strong enough for lying leg raises without weights when your abdomen does not feel weak during 10–15 repetitions of bench extensions with extra weight equaling 1/3 of your body weight. Lying leg raise. Lie on your back with legs straight. Inhale and then press the small of your back to the floor. Exhale as you raise your legs until they point straight up and then lower them while still exhaling. In lying leg raises you must keep your lower back pressed to the floor throughout the movement. Do only the number of repetitions that can be done without fatiguing your lower back and without lifting the small of your back off the floor. You should start with very few repetitions and no weights. Gradually increase the number of repetitions up to a 100. When you can do 100 repetitions, start using ankle weights with a minimal load. Increase the load after you reach 100 repetitions with it. Eventually you will arrive at such loads as to make it difficult to do 100 repetitions while maintaining good form. At that point increase the load but reduce the number of repetitions down to thirty (or whatever number you can do while maintaining good form) and do one or two sets.



Lying leg raise When you can deadlift once or twice a barbell weighing twice as much as you, it should be safe for you to progress to lying leg raises with weights and hanging leg raises. As you strengthen your lower back and lift more in the back extension on the bench, in the good morning, and in the deadlift, you should be able to use gradually heavier weights in lying leg raises. (See the nineteenth, twentieth, and twenty first articles of this column for descriptions of these lifts.) Hanging leg raise. Hang on the bar using the overhand grip. Your feet should be hanging clear of the floor. Inhale and
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then tense your abdomen as if you were doing a reverse crunch. This is to round your lower back so your lumbar lordosis is as little as possible. Raise your legs up to the bar as you exhale and lower them while still exhaling. Try to work up to thirty repetitions. If, in hanging leg raises, you cannot keep your lower back rounded or at least keep it from exceeding the normal lower back lordosis while raising and lowering your legs, stop! You can get back pain if you continue.



Hanging leg raise If raising straight legs to the bar is too difficult, try raising bent legs as if to bring your knees to your chest. Do both the lying and hanging leg raises slowly, stopping at the end of each repetition. When your hip flexors are strong enough to do ten or more hanging leg raises, you can progress to strength exercises that isolate your inner thigh muscles (thigh adductors). These are exercises such as adductor flys and other even more intensive strength exercises for the inner thighs shown on the video Secrets of Stretching. (These inner thigh exercises develop both the strength and the flexibility needed for doing side splits without a warm-up and even while suspended between chairs.) Caution: If your lower back and the hip flexors are not strong enough to keep the correct form when doing the adductor flys, you can damage your hip flexors and your lower back. In the next issue I will answer questions on strength exercises described in this column so far. Training Tips of the Article In lying leg raises you must keep your lower back pressed to the floor throughout the movement. Do only the number of repetitions that can be done without fatiguing your lower back and without lifting the small of your back off the floor. In hanging leg raises, if you cannot keep your lower back rounded or at least keep it from exceeding the normal lower back lordosis while raising and lowering your legs, stop!
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Stretch Yourself Questions and Answers on Strength Exercises by Thomas Kurz, author of Stretching Scientifically, Secrets of Stretching, Science of Sports Training, and co-author of Basic Instincts of Self-Defense. This is the twenty fourth installment of my column on training that appeared in November 2002 issue of TaeKwonDo Times. To read the previous installment click here. In this article, I answer some questions on strength exercises from readers of this column, my books, and my videos. Some of these questions are typical, asked by many people, and some are not but answers are educational nevertheless. Some ask about the rationale behind doing exercises in a certain way, others ask inane questions instead of grabbing the weights and trying, working their way up from light to heavy—as if the weights were some toothy creatures that could bite them. Question: Why do you advise doing long sets of exercises with low resistance as a preparation for low-repetition and high-resistance strength exercises and isometric stretches? Answer: To increase the structural strength of the muscles so they are less likely to be excessively damaged by strenuous exercises. (Excessive muscle damage announces itself as delayed-onset muscle soreness, or a muscle strain, even a complete muscle rupture.) If the muscles are not structurally strong enough for the efforts asked of them, they become sore or even strained. Structural strength of a muscle is determined by the strength and cross-sectional area of the slow-twitch muscle fibers and by the strength of the connective tissue within the muscle. Slow-twitch muscle fibers have relatively greater structural strength than fast-twitch fibers, especially the fast-twitch fibers with low oxidative capacities (Fridén and Lieber 1992; Lieber and Fridén 2000). It takes more force to stretch, and ultimately to rupture, the slow-twitch fibers than the fast-twitch fibers. This is because the slow-twitch fibers are smaller than the fast-twitch fibers and have a greater ratio of cellular scaffolding to the contractile elements (which are built of long, thin proteins that are easy to tear). Several studies have shown that muscles with higher ratios of fast-twitch fibers to slow-twitch fibers are easier to damage or tear than muscles with lower ratios (Gleim and McHugh 1997; Jonhagen et al. 1994; Smith 1994). Endurance training, that is, doing many repetitions per set against low resistance, increases structural strength of slow-twitch muscle fibers (Gleim and McHugh 1997). Such training also increases the structural strength of the connective tissue within the muscle, probably through the anabolic action of hormones that are delivered to the muscle with the increased blood flow (Tipton et al. 1975). The connective tissue damage is considered another one of the causes of delayed-onset muscle soreness (McArdle, Katch, and Katch 1996). Question: Your article in Taekwondo Times, March 2002, advises to use sit-ups to strengthen the abdominal muscles. But many people advise against them because they don't stress the abdominal muscles much. The first 30 degrees of motion they would compete with the hip flexors, and beyond that, the hip flexors would take over completely. And because the hip flexors are very strong, they would end up doing most of the work, leaving your lower abs relatively undertrained. As a result, you would get a strength imbalance between your lower abs and upper abs, which can lead to injury. I would like to hear your opinion as an expert on this topic. Also, I wanted to know if the oblique muscles require exercise when preparing to start a martial art or if their stabilization function when doing crunches and sit-ups is sufficient? Answer: Answers to your questions are in the column you refer to. (See the nineteenth article and the twentieth article of my column.) Here is what I wrote there: “. . . gradually strengthen your trunk, starting with strengthening the muscles of the abdomen by crunches, then progressing to sit-ups . . . . When your abdomen and hip flexors have good endurance (when you can do a set of 500 sit-ups without extra resistance) . . . .” So it should be obvious that (a) first the abdomen muscles are strengthened with crunches and (b) the sit-ups are for strengthening both the abdomen muscles and the hip flexors. I also wrote, “If your abdomen does not feel weak during 10–15 repetitions of bench extensions with extra weight of 1/3 of your body weight . . . then it should be strong enough for more intense hip flexor exercises [more intense than sit-ups]—lying leg raises without weights”—which shows that the progression of hip-flexor exercises starts with sit-ups. If someone wants to jump from abdomen crunches directly to leg raises I do not mind—it is not going to be my problem.
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Regarding the oblique muscles of the abdomen, the answer to your question is this: “When the straight abdomen crunches become too easy, you can do them with a twist. As you raise your shoulders off the ground, raise your bent right leg and twist your trunk to touch the left elbow to the right knee and then with the next raise, twist the other way.” Question: I would like to know how many sets you advise for bench extensions (a set with 30 reps). Answer: As many as it takes for you to feel improvement. My experience says 2–3 sets are enough. Question: I am a practitioner of Taekwondo and have a question concerning a statement made on your video Secrets of Stretching and in one of the articles of your column. You state that leg exercises are to be added to the strength routine when one can perform 3 sets (10–15 reps) of back extensions on the bench with additional weight greater than 1/3 of the body weight. If I interpret this statement correctly, then for example, a 150 lb. person would add leg exercises to the strength routine when they are able to do 3 sets of back extensions on the bench using 50 lb. of weight. Is this the correct interpretation? If so, then since I weigh about 150 lb. that means I would have to lift an extra weight of 50 lb. This is a huge amount of weight, and it seems to me that only professional bodybuilders would strive for such a goal. I am concerned that 1/3 of the body weight is too heavy for this type of exercise and could subject one to high risk of back injury. Answer: Your interpretation is correct and your dread of the 50 lb. is pathetic. You practice Taekwondo, a martial art, but have no concept of the “martial” nor of the “art.” Martial means related to war and characteristic of a warrior—now, it doesn't sound very warrior-like to kvetch even before starting to prepare for the goal. Art implies striving for perfection and pushing one's limits. If at 150 lb. you see 50 lb. as a huge and intimidating weight, you are not driven and have no warrior in you. In this exercise, one should be able to lift additional weight greater than 1/3 of the body weight before attempting strenuous hip flexor and adductor exercises. If you cannot do this and attempt the hip flexor and adductor exercises, you risk injury (sudden or gradual) to the lumbar spine. As the weights used in hip flexor and adductor exercises increase so should the loads strengthening your lower back. For example, I weigh 155 lb. and I lift 90 lb. in back extensions on the bench, 130 lb. in the “good morning,” and 300 lb. in the deadlift because I do adductor flys with substantial amounts of iron on my ankles. Back injuries are a result of insufficient strength of the moving and stabilizing muscles (the result of wimpy attitudes toward back training), neurological deficiencies, structural problems, and poor exercise technique. Question: In your articles and in your video Secrets of Stretching, you give guidelines on the required foundation of back strength before beginning squats, using extensions on a bench for the test. As I don't have access to the appropriate sort of bench, could you give me guidelines using deadlifts? I am currently deadlifting my body weight in 3 sets of 12; is that adequate to safely begin squats? Answer: To begin, yes. Question: I know you recommend deep and heavy squats for leg strength. I train at home and don't have a spotter; nor do I have time to go to a gym. I'm a kickboxer and would like to improve my leg strength for use in my sport, and I was wondering what alternative to very heavy squats I might use, seeing as how it's not feasible to squat heavy without a spotter. Are there other exercises I could do that would produce a similar level of leg strength? Answer: Squats and deadlifts are the easiest lifts to self-spot. If you need a spotter for a squat, then you are lifting too much—especially in that you are a kickboxer and not a powerlifter. A person who trains progressing gradually can self-spot squats with the help of a rack or, in emergency, can easily dump the bar weighing more than one's body weight. Question: Every time I do squats, and sometimes deadlifts, my inner thighs get very sore. This soreness lasts for about 2–3 days and interferes with my martial arts, stretching, and running workouts way too much. I have noticed that sometimes my knees bow inward and wobble a little bit when I do squats. I have been working with weights for several years and have good quads, but something is definitely wrong here. Do you have any suggestions? Answer: It seems that the loads you lift in squats and in deadlifts are exceeding limits of what the muscles of your inner thigh can adapt to. The load (resistance) in any exercise must be determined by the weakest link in that exercise—otherwise injury happens, either right away or after recurring muscle soreness.
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You say that you “have been working with weights for several years and have good quads.” I suspect that you took up squats and deadlifts recently and up to now you have been doing isolated exercises for the quads and this is why your thigh muscles are not proportionally developed. I suggest that you either reduce to the minimum resistance in squats and deadlifts and gradually work your way up to your normal weights, or lay them off temporarily and in the meantime selectively strengthen muscles of your inner thighs. Such exercises are shown on the video Secrets of Stretching (available at http://www.stadion.com/secrets.html) because strengthening the inner thigh muscles is the key to doing splits. There are many more questions, but these are enough for this article. References Fridén, J., and R. L. Lieber. 1992. Structural and mechanical basis of exercise-induced muscle injury. Medicine and Science in Sports and Exercise vol. 24, no. 5 (May), pp. 521–30. Gleim, G. W., and M. P. McHugh. 1997. Flexibility and its effects on sports injury and performance. Sports Medicine vol. 24, no. 5 (November), pp. 289–299. Jonhagen, S., G. Nemeth, and E. Eriksson. 1994. Hamstring injuries in sprinters. The role of concentric and eccentric hamstring muscle strength and flexibility. American Journal of Sports Medicine vol. 22, no. 2 (March–April), pp. 262–266. Kurz, T. 1990. Secrets of Stretching: Exercises for the Lower Body. Island Pond, VT: Stadion Publishing Company, Inc. Lieber, R. L., and J. Fridén. 2000. Functional and clinical significance of skeletal muscle architecture. Muscle and Nerve vol. 23, no. 11 (November), pp. 1647–66. McArdle, W. D., F. I. Katch, and V. L. Katch. 1996. Exercise Physiology: Energy, Nutrition, and Human Performance. Baltimore: Williams & Wilkins. Smith, C. A. 1994. The warm-up procedure: To stretch or not to stretch. A brief review. The Journal of Orthopaedic and Sports Physical Therapy vol. 19, no. 1 (January), pp. 12–17. Tipton, C. M., R. D. Matthes, J. A. Maynard, and R. A. Carey. 1975. The influence of physical activity on ligaments and tendons. Medicine and Science in Sports vol. 7, no. 3 (Fall), pp. 165–75.
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