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FOREWORDS


Jonah Barrington


I do feel especially privileged to have been asked to provide a foreword for this remarkable book. Having spent most of my playing career on the fringes of emerging sports science and medical support systems, I must say how fortunate are today’s gladiators that so much varied expertise is now readily available. This book encompasses all that is currently relevant to our wonderful game and so much of it pertains also to those other most testing sports. It sets out, with forensic analyses and fascinating case studies, from a litany of highly regarded experts, to give the most excellent must-have guide for the players, coaches and of course academics, and reaches into the very core of squash.
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The minds behind this book come with exemplary credentials. I first met Stafford Murray when he was a very young teenager, a hugely hard-working youngster with significant talent, beating the best of his peers at squash and with a manifest eagerness to ‘go places’. I am not in the slightest bit surprised that he has put his own particular stamp on the world of sports science. Again, and so importantly, we have here a man passionately imbedded in our own sport and with the overview that the coach must always remain at the heart of the player’s development.


I first met Professor Mike Hughes at Liverpool Polytechnic (now John Moores University) more than twenty years ago and quickly understood that a pioneering process (notational analysis, now Performance Analysis) was being excitingly developed by this urgent, inspiring mind. The sphere of technology is quite properly a potent underwriting aspect of most sports and we must remember that this man was a trailblazer in an environment hugely set in its ways and very resistant to change. Mike is unquestionably the world’s leading sports performance analyst, and with his own squash background as a county standard player, national standard coach and world leading academic, he is the ideal person to gather a team together here with Stafford Murray to display the knowledge of so many specialists within our amazing game.


This irresistible, irrepressible collaboration has given us a tome that will, I believe, set the standard for those aficionados researching the mysteries of squash and indeed other marvellous sporting pursuits.


Jonah Barrington, six times British Open Squash Champion (1967–1973) and author of international best-selling book Murder in the Squash Court:The Only Way to Win


Peter Nicol MBE


I started my career with very old school techniques in all areas of training and preparation. When I began to work with Stafford Murray and his team, this changed dramatically. From training more intelligently to analysing my opponents, the use of science to reach the best possible results changed my career as a player. The first results that had a meaningful effect on my game – which, being a selfish professional athlete, was all I cared about – came from analysing matches and physical testing during matchplay. Making a direct (and immediate) difference to how I performed was the best way to get my buy-in to using sports science more.


This change came about when I was in New York for the Tournament of Champions in January of 2002 along with Stafford, Phil Newton (physiotherapist) and David Pearson (coach). The first round was relatively easy, but straight after the match I fell ill and went straight to bed. Luckily I had a two-day period before my next match, which is unusual for squash events, so I was able to rest up and try to recover.


We realized as a group that I was never going to get through the event playing my usual physical style and had to adapt if I wanted to progress. Sitting down (that’s all I was able to do!) with Stafford and David, we trawled through footage and statistics from my next opponent to find areas I could exploit whilst also limiting my physical output. I would have to play shorter, more aggressive squash, but rather than just doing it in the style I would usually prefer, we came up with a structured game plan that took advantage of my opponent’s weaknesses. Sounds very simple but I was way out of my comfort zone playing this style and had no idea if I could perform this way at the level needed to win.


The second round ended up being a comfortable win, as did the quarter-final. I was still sleeping most of the time, not playing, and eating lightly so I felt tired and weak. My semi-final match was going to be the biggest test, coming up against David Palmer, the three-times World Champion. Stafford came to me with the simplest of plans, having analysed David’s previous games that week: counter drop him in the front right corner as much as possible. This seemed risky as David was known for hitting short and then stepping up the court, taking the ball earlier and earlier. My first reaction was that I would be playing into his hands, giving David free balls to hit at the front and making me run lengths of the court – which would not have been many in my state! However, early on in the match the tactic caught David by surprise and I either replayed outright winners or he gave me easy balls to kill. Once he understood my tactic, David would move up the court anticipating the counter drop but he still struggled to achieve any kind of success. The plan worked perfectly and I walked off the court 3–0 winner, exhausted but delighted to be in the final. I went on to win that final and played the only perfect event in my career, winning all my matches 3–0.


Lying in bed after that first match, I would have been surprised to make it to the court for my second round but instead, with the knowledge that analysis of my opponents gave me, I was able to slowly recover physically through the week whilst playing some of the best squash in my career. I still shake my head thinking about that event and how we all got through it together.


As my career started to slow down and I went from a goal of World No.1 to winning specific events, my training also adapted to take that into account. I could no longer, mentally and emotionally, train continuously and prepare in the way I had done throughout my twenties. One day at a training camp in Manchester, we took my blood and monitored my heart rate during a match that was prolonged to make it incredibly physically challenging. The results showed that a well-structured circuit almost exactly replicated a squash match, just with a higher top-line heart rate and lactic acid reading.


From that point onwards I used specific circuits to prepare me for events, as it gave me the confidence knowing it was replicating game play and also was a manageable (mentally!) time of flat-out physical effort. Understanding this allowed me to reduce time spent training and playing so that I was content on court and not resenting spending so much time training. I know this may sound childish but that was how I felt after so many years working towards a singular goal without any real break or rest. This small change was instrumental in getting me back to No.1 in the world rankings and able to go on to win double gold in my last event, the Melbourne Commonwealth Games 2006, as I would not have been able to train as before, and I would have retired sooner.


There are so many more examples of how sports science helped me throughout my career, but I wanted to share here a couple that were obviously practical.The only reason for a player to use sports science is to benefit practically from using those techniques. After all, I was a professional squash player and the way to judge success was by how often I won! I now use these techniques to help me as a coach and I believe understanding these methods would help any player interested in improving themselves, or as a coach, to help their players. My biggest hurdle was keeping an open mind – if you are able to accept using science and therefore implementing change, anything is possible!
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Peter Nicol MBE, three times Commonwealth Gold Medallist, Former World No. 1 and World Champion




PREFACE


Academic research and athlete testimonials suggest that squash is one of the most physically demanding, mentally draining, and tactically challenging sports in the world. In order to succeed in this sport players must have extreme levels of fitness, optimal and specific strength, relentless psychological toughness, intelligent tactical prowess, and sublime technical proficiency, to mention a few!


This books aims to explore how science has impacted and subsequently improved elite squash, along the way giving examples and case studies from some of the best players and coaches in the world of squash.


The book aims to:


■  Provide an overview of how sports science is currently used in elite squash and, where appropriate, offer sports science methodologies that could be deployed by the reader;


■  Demonstrate how sports science techniques and interventions have impacted on both coaches and players at the elite end of the sport;


■  Offer quotes from world-leading players and coaches, along with case studies, to bring the outlined scientific theories to life and to give examples of the positive (and sometimes negative!) implementation of sports science.


With contributions from some of the finest academics and applied practitioners in the world of squash, this book covers the following sports science disciplines:


■  Physiology


■  Strength and conditioning


■  Physiotherapy and rehabilitation


■  Performance nutrition


■  Psychology


■  Coaching science


■  Skill acquisition


■  Performance analysis.


Never before in the history of squash has this type of book been pulled together – a mustread for all that have any kind of interest in either science or squash.




CHAPTER 1





THE EVOLUTION OF SPORT SCIENCE IN SQUASH


Edward M.Winter, Sheffield Hallam University




WHAT THE PLAYERS THINK


Nick Matthew OBE


There is no doubt that sports science enabled me and my coach to completely change my technique when I was nineteen. Without this I would not have become world No.1. Over the years the work I have done with sports science – in particular Performance Analysis, Psychology and Strength and Conditioning have given me a platform to deliver my technique and tactics properly. Sports science has enabled me to tick every box – it made me a more professional athlete from a young age and helped me get the extra 1 per cent out of my body. Without the education in sports science I received in my teens I would not have been able to achieve my goals.


James Willstrop


Squash is a brutal game and creates massive impacts on the body. Sports science has enabled me to deal with those better and essentially have a longer career. Squash is so unique and specific it is vital that sports scientists have a knowledge of the sport to be most valuable in their support.


Laura Massaro


Sports science taught me how to plan my training and enables me to peak at the right time. It has made me realize it’s not just about playing squash, you have to have the whole package physically and mentally. A good sports scientist needs to be comfortable being questioned by the athlete and be able to demonstrate the value of the session to the player. The partnership should be a two-way conversation. I am now at a stage where I would not be comfortable just being told what to do – but when I was eighteen I would have. A good sports scientist will always take into consideration the age and maturity of the player and tweak the session accordingly.


Alison Waters


Without sports science you would just be guessing what is the best training and practice for you to do. During my career sports science has guided me down the right path.


Jenny Duncalf


Sports science makes me feel more professional and confident that I have covered all bases in my preparation.
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Fig. 1.1 The sweat on Nick Matthew’s shirt demonstrates the physical demands squash can put on the players’ body.
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Fig. 1.2 Jenny Duncalf shows the range of movements you need to play squash.




WHAT THE COACHES THINK


David Pearson


The very best players in the world are willing to make changes, even when they are at the top – ironically that’s what makes them the best! Sports science gives players confidence in their ability and makes them feel like every base is covered in their preparation – whether it works or not is another thing, but it creates confidence. Some players go head over heels for sports science and forget about coaching and playing – it has to be a blend. A lot of players these days forget the art of the sport and rely too much on the support services, but this never works – at the end of the day it’s a sport.


Sports science should be driven by the coach and athlete. One of the main benefits of applying science to a player’s programmes is the reduction of injuries – this will allow better and longer training, coaching and playing, inducing longevity of careers. For sports science to be fully successful the scientist should work not only with the national coach, they should also be working with the player’s individual coach. The most important, and often the hardest, part of a scientist’s role is to create a good relationship and trust with the coach.


The danger is that sometimes scientists think they are more important than they are. They have a key role but they need to be constantly aware of where that role starts and finishes. There is a danger that players can rely too much on science and become very strong mentally and physically – but forget the art of the sport! Players and scientists need to be acutely aware of this.


Paul Carter


Sports science questioned and changed some of my preconceived ideas about squash and how we best prepare for it. It challenges traditional thinking within the sport and can completely change how you coach the sport. Sports science enables you to back up your opinion with evidence when presenting information to your players, but it always needs to be contextualized, individualized and delivered within the right environment.


Malcolm Willstrop


All sports have benefitted from and need sports science, and squash is no exception. Improved standards of fitness and technique have made it necessary, when the body is subject to greater demands. Coaches should use sports science in a balanced and considered way as part of the whole, not as the be-all and end-all.


David Campion


Sports science has had a massive impact in our sport; it has created more rounded and smarter athletes in squash. Sports science should be guided by the squash coach to ensure the on-court needs of the player are being covered by the science interventions.
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Fig. 1.3 Sports science has helped Alison Waters to acquire the level of physical fitness needed to compete at the top end of the game.


INTRODUCTION


Scientific and medical support for sport in particular and exercise in general is not new; it has a history of at least two millennia. Hippocrates (460–370 BC) advised athletes who were competing in the ancient Olympic Games on training, nutrition and other aspects of preparation. Galen (129–216 AD) was appointed by the Roman Emperor Marcus Aurelius to tend to the medical and surgical needs of gladiators. Moreover, some 3,000 years earlier, Egyptian physicians had been interested in the exercise capabilities of humans because of occupational demands such as those required to build the pyramids.


The polymaths Leonardo da Vinci (1452–1519) and Galileo Galilei (1564–1642) were interested in the exercise capabilities of humans and in particular, how the body’s structure and composition influenced those capabilities.


Leap forwards two or three centuries and we see in 1896 the resurrection of the Olympic Games, and concerted academic and practical interest in athletes was rekindled. In 1926 for example, Archibald Vivian Hill CH OBE FRS was awarded the Nobel Prize for Physiology or Medicine for his work on muscle. Much of this work was based on investigations of athletes.


In the 1930s, German coach Dr Woldemar Gerschler and cardiologist Dr Herbert Reindel developed the form of training known as interval training. Such training required an exercise challenge that raised heart rate to approximately 180 beats per minute. Challenges were approximately 30–60 seconds duration and were alternated with rest intervals that were sufficient to lower the rate to 120 or so. Hence, multiple high-intensity challenges could be performed that aggregated to high-volume training. One of the first notable successes of this form of training was German middle-distance runner Rudolf Harbig, who broke the world record for 800m in 1939 with a time of 1min. 46.6sec.


In the late 1960s, interest in the role of carbohydrates to sustain endurance performance in sport was developed by Bengt Saltin. Similarly, for scientific and commercial reasons, interests in the fluid requirements for sportspeople gathered pace. These developments are especially relevant for squash, which is characterized by its intermittent, high-intensity nature and the ways in which it challenges thermoregulation in players.


SCIENTIFIC SUPPORT FOR SQUASH


It is against this background that scientific and medical support for squash can be considered. In the context of competitive sport in general, squash was invented comparatively recently, in 1830 or so. Since then the game has developed into a global sport but has still to attain the accolade that many consider to be entirely worthy: inclusion as an Olympic sport.


It was not until the late 1960s that formal scientific support for squash emerged. In England physiologist Professor N.C. Craig Sharp adapted the principles and practices of interval training to squash. Working with player Jonah Barrington and his coach ‘Bomber’ Harris, Sharp devised ‘ghosting’ routines in which phantom shots were played as a coach called out, at random, court positions to which the player had to run. It was not long before this development demonstrated its effectiveness. Barrington’s improvement and prodigious achievements were in large part the result of his remarkable fitness that ‘ghosting’ had developed.


From his characteristic philanthropy, Professor Sharp assessed the physiological characteristics of players in his laboratories at Birmingham University. This ‘testing’ along with its link to ‘ghosting’ confirmed the establishment of formal scientific support for squash in England. For some twenty years, Professor Sharp continued this support.


Financial Support


From traditions in physical education, undergraduate programmes in sport and exercise science in the United Kingdom began in 1976.


In 1988, a major advance occurred in statefunded scientific support for sport.The English Sports Council introduced the Sport Science Education Programme in which national governing bodies combined with institutes of higher education. PhD bursaries were provided for students to pursue doctoral-standard work on sport-related issues. The total annual fund was £400,000. This combination of academic and applied approaches was designed to support national teams and contribute to the development both of coaching and talent identification schemes.


In 1992, at least in part to counter the prominence of Pakistani, Egyptian and Australian players, the Squash Rackets Association bid successfully for such a studentship. Professor Sharp handed his programme to Dr (later Professor) Edward Winter at Bedford College of Higher Education, with Damon Brown as the student. Professor Sharp had provided an excellent legacy: a twenty-year base on which to build.


Development of the Programme


The programme developed physiological testing into laboratory- and field-based procedures. Moreover, mental skills support was introduced using the expertise of Dr Kirsten Barnes (see Chapter 6), and the physiological support extended to advice on nutrition for training and competition. Moreover, match analysis systems were being developed by Professor Mike Hughes and Stafford Murray (see Chapter 10).


Another major development was the expansion of medical support for players.This included physiotherapy that was designed to provide immediate access for the treatment of injury but of more importance, to reduce the incidence of injury in national squads. It was an exciting time for scientific and medical support in squash because such support was firmly engrained in national and junior squads as well as coaching programmes.


Importantly, Ed Winter and Damon Brown worked closely with then England national coaches Paul Wright and Alex Cowie. Formal involvement in the Squash Rackets Association (SRA) coaching award scheme occurred to underscore the importance of sport science’s contribution. Senior squads were supported but greater emphasis was placed on junior squads because it was juniors who were to be the spark that ignited future success.


The backing of journalists was also important. The Times’ Colin McQuillan was prominent in broadcasting the benefits of the support programme via the SRA’s and wider publications. Most squash-related publications now have regular columns not just on coaching-type hints and tips but for science-related topics such as match-analysis, physiology, biomechanics, medicine and physiotherapy.


Damon Brown worked tirelessly with squads and individuals and the already impressive successes enjoyed by England teams at European and World level began to be accompanied by individual successes.


Further Funding


As regards funding, a major development occurred in UK sport in 1997: the launch of the National Lottery. This scheme was designed to provide financial support over and above that provided by the state to support sport and the arts plus other good causes. 1998 saw the unveiling of World Class Performance Plans under the aegis of UK Sport. The newly appointed Performance Director for squash was Matt Hammond and he successfully navigated the SRA’s plan through to acceptance. In 2001 the Association was re-launched as England Squash. Financial upheavals had seen the departure of Paul Wright and Alex Cowie, who were replaced by David Pearson, whose world-class coaching skills oversaw continuation of the upward trajectory. In 2003, responsibility for scientific and medical support for squash fell into the domain of the English Institute for Sport where it has remained.


The design, implementation and evaluation of laboratory and field-based assessments indicated the ingenuity and productivity of scientific staff in the UK. Dossiers on the match-play characteristics of all top players produced by analysts such as Stafford Murray and Mike Hughes enabled players to improve technique and tactical play and plan strategies to deal effectively with opponents. Ever-improving standards of play were at least in part a result of these developments. In addition, it was recognized that without such support, players were disadvantaged when they competed against those who were so supported.


THE IMPACT ON SQUASH IN ENGLAND


Since these assessments England Squash has seen remarkable success with senior men and women winning individual and world team championship titles as well as similar success at Commonwealth Games.


Over the last thirty years or so, there have been major changes that have markedly influenced match play: the design and construction of rackets from wood to composites that increased the speed of balls; the use of rubbers designed to reduce the bounce and speed of balls; materials used to increase the quality and durability of squash courts, and for international-standard squash in particular, reduction in the height of the front-wall’s tin from 48.3cm (19in) to 43.2cm (17in) and ‘slower’ televisual all-glass courts.


As standards of play increased, changes in scoring systems attempted to reduce lengths of matches and increase attacking play from conventional point-only-when-serving, to point-a-rally with variations in first-to-fifteen now first-to-eleven for international match play.These structural changes were mapped by the analysts (Hughes, 1995; Hughes and Knight, 2004; Hughes,Watts,White and Hughes, 2008). Simultaneously, attempts by administrators to reduce stoppages in play because of ‘lets’ became increasingly robust. Players occupy the same playing space so collisions and obstructions are inevitable. However, the onus is clearly on players to make every effort to play the ball and then clear to allow their opponent(s) to do likewise.


Of note is the buoyancy and increased interest in the UK of masters’ squash both for men and women. Five-year age groups begin at thirty-five and go all the way to over seventy for men and even over eighty in some tournaments. Similar five-year divisions apply for women. Age might have a slowing effect but it is difficult to see that in the best age-group players whose abilities are remarkable. These abilities are an indication of the application of training principles that enable older players to continue and enjoy their squash. What changes little is the competitiveness of age-group players.


Already high standards of match play show little if any sign of doing anything other than continuing to improve. Moreover, the number of players of such standard also continues to increase. Conversely, margins that define success reduce. These reductions highlight the need for strategic, detailed and sustained scientific support to gain a competitive edge. The battle remains primarily between players but in support, the team of coaching scientific and medical staff is vital, perhaps even decisive.
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Fig. 1.4 James Willstrop has utilized all aspects of sports science to help make him one of the best players in the world.
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CHAPTER 2





PHYSIOLOGICAL UNDERPINNINGS OF TRAINING AND MATCH PLAY IN SQUASH


Edward M.Winter and Mark Campbell, Sheffield Hallam University, and English Institute of Sport






WHAT THE PLAYERS THINK


Nick Matthew OBE


My dad was a sports teacher so at an early age we were doing our sessions with a purpose – not just random training. Before lottery funding me and my dad paid for a VO2 max test to see if the training I was doing was actually making a difference. Having physiological support has helped me learn not only about my own body but also exactly what the requirements of the sport are on my body. In the early days just knowing how to hydrate properly and basically what I should and should not eat had a massive impact on my performances.
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Fig. 2.1 Nick Matthew’s facial expression and body position show just how physically demanding squash can be.




WHAT THE COACHES THINK


Dave Pearson


The best players in the world take the physiological science and use it to guide their training patterns, but not to the detriment of actually playing the sport. Being fit makes the players feel confident and in turn allows them to deliver the tactics and technique they need. Without being fit a good technique and tactics are useless – it has to be a combination.


Paul Carter


The danger can be that people become good trainers and not good squash players – the sport has to remain the most important focus.


David Campion


Physiology helps us measure whether the training we are doing is replicating the demands of match play. Physiology is one area that I think squash could apply more. We don’t really know enough about the actual physical demands of the sport, therefore we have to ask ourselves: is our training and coaching specific enough?
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Fig. 2.2 Nick Matthew consistently pushes his body to the limit during tournament match play.
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Fig. 2.3 Laura Massaro literally flying in the Cathay Pacific Hong Kong Open.


WHAT IS PHYSIOLOGY?


Biology is the study of living and dead things and physiology is a sub-branch of this discipline. Physiology is the study of how living and indeed dead things function. Processes in living things are a principal focus but mechanisms of decay, for example, might also be the focus for some. The physiology of exercise is the study of how the body responds and adapts to exercise.


Responses occur in acute bouts of exercise whereas adaptations occur as a result of training. These adaptations could apply to all levels of the body’s organization and structure. This means the whole organism – the whole person – and his or her ability to perform exercise.


Interest could, though, be in adaptations in systems such as the cardiovascular system, musculoskeletal system and endocrine system. Interest might be in how particular organs such as the heart, lungs and kidney adapt to training, or adaptations in tissues such as muscle and bone, or increasingly, adaptations in cellular and sub-cellular mechanisms.


If training is to be effective, it must be evidence-based; that is, there must be a rationale for a training programme and that evidence-base requires knowledge and understanding of underlying physiological mechanisms. Moreover, it is important to understand what is meant by the term ‘exercise’ or another term that is frequently used ‘physical activity’. Only context marks the difference.


The term ‘exercise’ tends to apply to competitive sport or formal programmes whereas ‘physical activity’ tends to be used in the context of activities of everyday living. Clearly, the latter could apply to professional sportspeople. However, here, ‘exercise’ will be used.


EXERCISE DEFINED


Contrary to popular belief, exercise does not necessarily mean that movement has to occur. In competitive sports such as diving and gymnastics for example, competitors lose marks if they are unable to hold static positions. In seemingly dynamic activities such as sliding events in ice sports exemplified by two- and four-person bobsleigh and skeleton bob, participants have to be able to hold streamlined body postures while having to withstand marked external forces. Similarly, in sailing, static activity can be decisive.


In squash, there is clearly dynamic activity and much movement about courts. However, consider drop shots: players might have had to make strenuous efforts to reach a ball at the front of the court and then produce stability in the legs and trunk to allow the racket arm to make the most delicate of shots.


A definition of exercise has to acknowledge that either deliberately or unavoidably, movement does not always occur. Forces either to produce or prevent movement are brought about by muscle. In humans and other mammals there are three types of muscle:


■  Skeletal, sometimes known as voluntary or, because of its appearance under a microscope, striated;


■  Smooth, sometimes known as involuntary because it is autonomic, that is, it tends not be under conscious control;


■  Cardiac, that is, muscle of the heart that has an inherent ability to beat although this ability can be influenced by other factors.
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